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Chapter 1: Overview of thesis project
Psoriasis is a chronic, immune-mediated, inflammatory skin disease that affects
approximately 125 million people globally.(1) Over the last two decades, extensive research has
shown that psoriasis is associated with multiple extra-cutaneous co-morbidities including psoriatic
arthritis (PsA) (2-4) and sleep disturbance(5, 6). Despite the relationship between psoriasis and
these co-morbidities having been established, both PsA and sleep disturbance remain largely
under-explored, under-diagnosed and, therefore, under-treated in this population.
Patient-reported outcome measures (PROMs) are questionnaires designed to collect data
derived directly from patients to measure an explicit concept such as quality of life, functioning,
symptoms or health status without interpretation by healthcare providers.(7) Currently, there are
thousands of PROMs available across disease states(8) and their use is becoming vital in clinical
settings to improve health-care delivery(9) as well as in clinical trials to support label claims(10).
However, not all PROMs are equally useful. Selecting the most appropriate measures is critical as
a PROM is only as valuable as its ability to accurately and precisely measure what it intends to
measure, which starts with the earliest conceptual design elements. A given instrument should be
based on a theoretical conceptual framework of what it intends to measure, should include patients
in its development process to ensure its relevance to the target population and context of use, and
have adequate psychometric properties.(10)
The overarching aim of this thesis is to optimize the assessment of highly prevalent but
under-recognized comorbidities in psoriatic disease by using standardized PROMs. The aim of
first project of this thesis is to select the best PROM to assess PsA symptoms in psoriasis clinical
trials. The aim of the second project, is to develop a robust sleep questionnaire to assess sleep
disturbance across psoriasis and psoriatic arthritis.
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Chapter 2: Project 1
Achieving International Consensus On The Assessment Of Psoriatic Arthritis In Psoriasis
Clinical Trials: An International Dermatology Outcome Measures (IDEOM) Initiative
Introduction:
Psoriatic arthritis (PsA) is a chronic, progressive, inflammatory musculoskeletal disease
that occurs in about 30% of patients with psoriasis.(3) However, PsA is estimated to be underdiagnosed in nearly 40% of the cases.(11, 12) The clinical course of the disease is highly variable
ranging from mild and nondestructive to progressive with irreversible joint damage that may lead
to functional impairment and disability.(3) Furthermore, patients with PsA tend to have worse
quality of life than patients with psoriasis alone.(13) Despite these findings, PsA is rarely assessed
in psoriasis randomized clinical trials (RCT) and in the dermatology setting. Thus, the effect of
treatment for psoriasis on PsA is currently unknown, and PsA remains a highly under-detected
serious comorbidity among patients with psoriasis.(12)
The International Dermatology Outcome Measures (IDEOM) initiative has defined,
through two rounds of e-Delphi surveys, a set of domains that should be measured in all psoriasis
clinical trials (core domain set) including PsA Symptoms.(14-16) To define how to best measure
PsA Symptoms in psoriasis RCT, IDEOM established an international PsA Workgroup -comprised
of two dermatologists/rheumatologists (JFM and AG), one rheumatologist (AO), one
dermatologist (LPC), one dermatology resident (JC), and one patient-research partner (JL). The
workgroup proposed that prior to the measurement of PsA Symptoms in the trial, cases of PsA
among patients with psoriasis need to be defined. To date, the cases of PsA in psoriasis RCT are
either not measured or are defined by patient self-report, which may be affected by recall bias and
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lead to misclassification of cases. Given that there are no specific biomarkers for PsA, the work
group suggested the use of screening tools for PsA.(17)
To achieve consensus on the role of screening for PsA in psoriasis RCT and to select the most
appropriate measures for PsA Symptoms, the IDEOM PsA Workgroup conducted a pre-Delphi
consensus meeting, reported herein.
Materials and Methods:
At the IDEOM 2017 Annual Meeting, Washington, D.C., USA, we conducted an
international pre-Delphi consensus meeting using an audience response system to more broadly
query stakeholders regarding the need for uniform screening for PsA in psoriasis RCT, and which
instruments are appropriate measures for PsA Symptoms.
Pre-Delphi exercise to define the role of screening for PsA in psoriasis RCT
In advance of the meeting, a copy of the instrument forms of four screening tools were
mailed to participants: the Psoriatic Arthritis Screening and Evaluation (PASE)(18), Toronto
Psoriatic Arthritis Screen (ToPAS 2)(19), Psoriasis Epidemiology Screening tool (PEST)(20), and
CONTEST(21). In addition, non-patient participants also received a copy of the validation studies.
At the meeting, we proposed two potential scenarios in which screening tools could be
used in psoriasis clinical trials (Fig. 1). One in which only patients without a known
rheumatologist-diagnosis of PsA would receive a validated screening questionnaire for PsA and
another one in which all patients entering a psoriasis RCT would be both queried about a known
history of PsA and screened for PsA. The benefit of having both definitions would be to use either
or both to identify patients with PsA in subgroup analyses. Subsequently, we presented an
overview of the instrument forms, and the sensitivity and specificity of the PASE, ToPAS2, PEST
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and CONTEST (Supplementary Material part A). Finally, attendees were invited to vote on both
scenarios (Fig. 2a).
Pre-Delphi exercise to select outcome measure for PsA Symptoms
The process to select outcome measures for PsA Symptoms involved four steps, as
suggested by COnsensus-based Standards for the selection of health Measurement INstruments
(COSMIN) and Core Outcome Measures in Effectiveness Trials (COMET) initiative.(22) The first
3 steps took place before the meeting and the fourth step occurred during the meeting.
Step 1: Defining the construct to be measured: PsA Symptoms
Symptoms of PsA tend to overlap with symptoms of psoriasis. To identify symptoms more specific
to PsA, we analyzed the 2016 OMERACT Core Domains for PsA clinical trials(23) –comprised
of musculoskeletal (MSK) disease activity, skin disease activity, pain, patient global, physical
function, health-related quality of life (HRQoL), fatigue, and systemic inflammation- and pared
them down excluding PsA signs, and PsA symptoms that would be measured by other domains of
the psoriasis core domain set (skin manifestations, investigator global, patient global, treatment
satisfaction, health-related quality of life, and psoriasis symptoms).
Step 2: Finding existing PsA Symptoms measures:
We reviewed the literature to identify outcome measures of PsA.(24-26) Then, we applied an
eligibility criteria (Supplementary Material part B) to select those specific for PsA Symptoms.
Step 3: Quality assessment of identified outcome measures:
We systematically searched for validation studies of selected measures in MEDLINE (Search
strategy in Supplementary Material part C), reference lists and conference abstracts, and extracted
their measurement properties. Then, we evaluated the quality of the instruments following the
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criteria for good measurement properties proposed by the COSMIN and COMET initiative.(27)
Based on these results, we further narrowed down our selected measures to three instruments.
Step 4: Pre-Delphi consensus meeting to agree on the most appropriate outcome measure for PsA
Symptoms:
The measurement properties and instrument forms of the three selected measures were mailed to
the stakeholders prior to the meeting. In addition, an informational session was held before the
meeting to introduce patients with the objectives of the session and the measurement terms
(Supplementary Material part D). At the meeting, the measurement properties and instrument
forms were reviewed and stakeholders were asked to vote on the content validity, feasibility and
responsiveness of these measures (Fig. 2b).
Results:
Demographics of the 47 participants are presented in Table 1.
Pre-Delphi exercise to define the role of screening for PsA in psoriasis RCT
Forty-two participants (93.3%) voted that all individuals in a psoriasis RCT should be
screened for PsA. While 37 (82.2%) agreed that even participants with a rheumatologist diagnosis
of PsA should be screened for PsA, 10 (20.4%) considered that those with rheumatologist
diagnoses of PsA should not.

Pre-Delphi exercise to select outcome measure for PsA Symptoms
Step 1: After analyzing the 2016 OMERACT PsA Core Domains, MSK disease activity (enthesitis,
dactylitis, spondylitis) and systemic inflammation (C reactive protein and erythrocyte
sedimentation rate) were removed as they related to PsA signs. Skin disease activity, HRQoL, and
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fatigue, were removed as they were symptoms that would be measured by other psoriasis core
domains. Finally, we distinguished joint pain, patient global and physical function as symptoms
more specific to PsA, defining the PsA Symptoms domain.
Step 2: We identified 72 measures of PsA. After applying the eligibility criteria, the Global
Assessment of Arthritis Visual Analogue Scale (PG-arthritis VAS)(28), Global Assessment of
Arthritis Numerical Rating Scale (PG-arthritis NRS)(29-31), the Routine Assessment of Patient
Index Data (RAPID) 3(32), the Psoriatic Arthritis Impact of Disease (PsAID) 9 and the PsAID12
questionnaires(33) were selected for data extraction (Fig. 3a).
Step 3: The Pubmed search yielded 235 citations. After removing duplicates (one) and reports that
were not written in English or Spanish (three), we screened titles and abstracts. Eight papers were
considered for full review and 6 were considered eligible for data extraction. The ACR/ARHP
Annual Scientific Meeting search identified 2 eligible abstracts. In addition, 3 validation papers
were identified from reference lists of which 2 were eligible, and a third abstract was referenced
by a workgroup member. Eight full-text articles(28, 30, 31, 33-37) and 3 abstracts(38-40) were
eligible for extraction of psychometric data.
When analyzing the individual instruments, we selected the PsAID9 over the PsAID12 for the
voting given that PsAID9 was developed specifically for clinical trials and the additional items
included in the PsAID12 (embarrassment and/or shame, social participation and depression) would
be measured by other domains of the psoriasis core domain set. Likewise, we analyzed the PGarthritis VAS and NRS to select one. Because the PG-arthritis VAS had evidence of reliability and
was endorsed by GRAPPA given its performance in osteoarthritis and rheumatoid arthritis
(RA)(28), we chose the VAS over the NRS format. Therefore, the final instruments discussed at
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the meeting were the PG-arthritis VAS, RAPID3 and the PsAID9 (Fig. 3b). Full measurement
properties are available in Supplementary Material part E.
Step 4: Results of the voting on each question pertaining the instruments discussed are presented
in Fig. 4-5.
PG-arthritis: our results showed that 47.6% and 26.8% of participants agreed that PG-arthritis
“absolutely” matched the PsA Symptoms domain and captured all its essential elements,
respectively; while 61.9% and 29.2% “absolutely” believed that PG-arthritis was feasible for use
in clinical trials and sensitive to change, respectively.
RAPID3: we found that 61% and 54.8% of participants voted that the RAPID3 “absolutely”
represented PsA Symptoms and captured all its essential elements, respectively; while 65.1% and
53.7% voted RAPID3 was “absolutely” feasible for use in trials and an appropriate measure to
capture change over time, respectively.
PsAID: We found that 58.1% and 55.8% of participants believed PsAID to be an “absolutely”
good measure for PsA Symptoms and that it captured all its main facets, respectively; while 72.7%
and 50% felt PsAID was “absolutely” feasible for use in the trials and able to capture change over
time, respectively.
Discussion
Through a pre-Delphi consensus exercise, most stakeholders agreed that in the context of
a psoriasis RCT, all patients with psoriasis should be screened for PsA and, that RAPID3 and
PsAID9 are potentially more appropriate measures for PsA Symptoms than PG-arthritis VAS.
Even though the available screening tools seem to be effective and practical instruments to
detect cases of PsA in psoriasis RCT, it is important to acknowledge that their sensitivity and
specificity is not 100%.(41) Substantial evidence supports that while these tools present a
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moderate-to-high sensitivity and specificity in their development studies, their performance in
subsequent studies is reduced.(17, 41) Ideally, any screening tool should be highly specific and
sensitive. Therefore, current screening tools may misclassify cases of PsA as false negatives or
false positives. In light of this limitation, the workgroup proposed that in case of discordance
between the screening instrument and the rheumatologist’s diagnosis, the latter would remain as
the gold standard. Thus, though standardizing PsA screening in psoriasis RCT is a crucial initial
step, efforts should also focus on developing better screening tools.(42)
Standardized outcome measures relevant to all stakeholders are needed to accurately assess
the effect of psoriasis therapies on PsA and to improve evidence-based health-care decisions.(43,
44) Following the COSMIN and COMET guidelines(45), we analyzed the suitability of the PGarthritis, the RAPID3 and the PsAID9 for measuring PsA Symptoms in psoriasis RCT. After
presenting the quality of these instruments to the audience, we collected the experts’ impressions
of the instruments’ content validity (including face validity), feasibility and responsiveness.
In the assessment of measurement properties, content validity (i.e. the items of the
instrument are relevant, comprehensive and comprehensible with respect to the underlying
construct and the population) is the most important property.(22) Our results from the
psychometric assessment showed that PsAID9 was the only tool with good evidence of content
validity(33, 46) and, during the voting, most participants agreed that this instrument was a good
reflection of our construct: PsA Symptoms. A recent systematic review of psychometric properties
of PsA measures also concluded that the PsAID9 counted with strong level of evidence of good
content validity.(47) Opposite to PsAID9, RAPID3 has not been formally assessed for this
property among patients with PsA; though the majority of the audience voted that its items seemed
to accurately measure PsA Symptoms. Meanwhile, PG-arthritis was developed by expert members
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of the Group for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA), though
patient participation was not explicit in the validation paper.(28) During the voting, PG-arthritis
was found to be the least valid of the instruments.
Given that the focus of our work is to develop an outcome measurement set for RCT, we
considered that evidence of responsiveness and feasibility would also be critical. Results from this
study showed that both PsAID9 and RAPID3 were sensitive to change, though the quality of
evidence was higher for RAPID3. These findings mirrored the results from the voting. Regarding
feasibility, PsAID was the instrument most widely studied counting with data on completion time,
missing values, availability in multiple settings (RCT and clinical setting), formats (touch-screen
and paper-and-pencil), and languages (11 translations).(33, 36)
The methodology and results of the current study were presented at the 2018 GRAPPA
adjacent to the American Academy of Dermatology (AAD) Meeting in San Diego, CA, USA.
During the discussion, the three types of patient global proposed by GRAPPA were discussed: PGarthritis, PG-Psoriatic Arthritis and PG-Skin.(48) Attendees suggested considering not only the
PG-arthritis, but also the PG-Psoriatic Arthritis given that the PG-arthritis could potentially
exclude symptoms of enthesitis and spondylitis. Furthermore, attendees proposed including a
measure for “Pain” in addition to patient global given that the latter assesses broader dimensions
of the impact of PsA in the patient (e.g. treatment concerns, limitations, life impact) whereas the
former focuses specifically on pain due to the disease. Finally, GRAPPA members commented
that ideally both the VAS and NRS formats of all patient global assessments and pain should be
submitted to voting during the Delphi process. Despite the VAS is known to be psychometrically
superior, they argued that the suitability and feasibility of these formats may vary depending on
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the setting and sponsor of the trial. These comments will be considered during the design of the
first round of the Delphi survey.
This study has certain limitations. The sample size during the voting was small, with
unequal representation of stakeholders. In particular, only 1 rheumatologist and 3
dermatologist/rheumatologists participated in the voting. This may introduce bias since
rheumatologists could provide expert opinion on the assessment of PsA and on the feasibility of
the instruments presented given their experience. Also, we did not apply the COSMIN Checklist
(49) to assess the quality of the validation studies ahead of the meeting because full-text articles
for 3 studies were unavailable. Because these manuscripts are now available and new studies have
been published, we are currently conducting a systematic literature review on the psychometric
properties of the RAPID3, Patient Global and PsAID following the new, improved COSMIN Risk
of Bias checklist.(50) This new version of the checklist includes important modifications that will
improve our appreciation of the quality of the instruments.
Herein, we report the results of a pre-Delphi consensus meeting to define the role of PsA
screening and to identify the most appropriate outcome measures for PsA Symptoms in psoriasis
clinical trials. This exercise will be followed by a web-based Delphi survey that will be designed
based on the feedback from the audience and will be informed by these pre-Delphi results. The
survey will include members from GRAPPA, IDEOM and the Psoriasis and Psoriatic Arthritis
Clinics Multicenter Advancement Network Consortium (PPACMAN). Our findings will provide
significant guidance for the design and conduct of psoriasis RCT and improve the comparability
of studies. Furthermore, the inclusion of outcome measures endorsed by patients and health-care
professionals will also improve health-care decisions.
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Chapter 3: Project 2
Development of the PsO Sleepy-Q and the PsA Sleepy-Q: two questionnaires to characterize
sleep in patients with psoriatic disease
Introduction
Psoriasis (PsO) is a chronic inflammatory disease that affects up to 2% of the population,
and is associated with poor quality of life and multiple potential comorbidities.(2) Over the last
decades, studies have documented the prevalence and implications of sleep disturbance in psoriatic
patients, highlighting that a strong association exists between sleep and psoriasis disease.(51, 52)
In 2005, a survey conducted by the National Psoriasis Foundation (NPF) demonstrated that 49.5%
out of 420 patients had disordered sleep at least once per month.(53) Further analysis revealed that
psoriatic arthritis (PsA) was the most significant predictor of sleep disturbance, and that itching
and pain were also significant predictors.(54) Several other studies confirmed these associations
and included depression, anxiety and quality of life as other potential predictors of sleep
disturbances.(51, 55-57) Of note, patients with psoriatic disease present a higher risk of obstructive
sleep apnea (OSA) and vice versa, suggesting a bidirectional relationship between them.(58-61)
The lack of standardization in the use of sleep measures makes comparison of results across
studies challenging and hampers our understanding of the effect of psoriatic disease intervention
on sleep disturbance. In addition, the validity of these instruments in a psoriatic population is
largely unknown. Concerns to this end include the lack of consideration for psoriatic disease
features that may directly cause sleep disturbance (e.g. pruritus, skin pain, joint pain, stiffness) in
this population. In addition, each of these current sleep instruments also have their own individual
shortcomings.(62, 63)
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Insufficient sleep and sleep disorders can lead to serious health consequences. Impaired
sleep increases the odds for obesity and type 2 diabetes.(64, 65) In addition, patients with sleep
deficiency and night-shift workers have elevated risk of several types of malignancies.(66-68)
Growing evidence suggests that sleeping less than 7 hours, or more than 9 hours per night, is
associated with greater mortality.(69) Insufficient sleep is associated with hypertension and risk
for cardiovascular morbidity and mortality.(64, 70) Importantly, patients with concomitant PsO
and sleep disorders carry a higher risk of cardiovascular events than psoriatic patients without
sleep disorders.(71)
The goal of the present study was to develop a patient-derived, patient-reported
questionnaire to assess sleep in patients with PsO, (the “PsO Sleepy-Q”), and one for patients with
PsA, (the “PsA Sleepy-Q”). Herein, we report the initial stages of their development, focused on
the content validity of the items of these questionnaires.
Materials and Methods
The development of the questionnaires was a multistage process performed following the
guidance suggested by the Food and Drug Administration (FDA) Guidelines on Patient-Reported
Outcome Measures (PROMs)(10). The study was approved by Partners Human Research
Committee.

1. Conceptual framework and domain elicitation
1.1.Systematic literature search
We searched for systematic reviews of validated sleep PROMs in PubMed and the COSMIN
Database of Systematic Reviews. For the PubMed search, we adapted the search strategy published
by Terwee et al. for systematic reviews on psychometric properties of PROMs(72): combining
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sleep terms, instrument terms, psychometric properties terms and review terms. (Supplementary
Material part A); for the COSMIN database, we used the term sleep as keyword.
The search was restricted to English or Spanish language, and articles including psychometric
evaluation of at least one sleep PROM tested in adult population (age 18+). Reviews that
exclusively presented instrument performance in special populations (e.g. dementia, commercial
drivers, elderly, pediatric/adolescent population) were excluded. Reference lists were reviewed for
additional articles or instruments. An initial screening was done considering titles and abstracts.
Selected systematic reviews were fully analyzed, and the names of the validated sleep PROMs
were extracted. Each tool was then searched and evaluated to detect the domains covered.
1.2. Semi-structured interviews
This was a cross-sectional study in which consecutive adult patients with definite PsO and/or
PsA according to a dermatologist or rheumatologist, respectively, capable of participating in a 30minute interview, were recruited from the Center for Skin and Related Musculoskeletal Disease
(SARM) clinic, at the Brigham and Women’s Hospital, Boston, MA between October and
November 2017. We did not exclude any disease severity or clinical subtypes of disease.
One trained interviewer experienced in the subject matter (LPC) conducted the interviews at
the SARM clinic following a guideline designed and reviewed by the study team including one
dermatologist (LPC), one dermatologist/rheumatologist (JFM) and 2 sleep experts (EBK, DPC).
Six pre-defined, open-ended focused questions were asked to elicit relevant domains that should
be assessed by the questionnaire. Based on their responses, further questioning was conducted to
identify issues of interest. Interviews were audio-recorded and transcribed, and notes were also
taken during the interviews. The number of interviews was defined using a saturation model, in
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which patients were interviewed in cohorts of 10 subjects, tracking the number of patients
mentioning a concept (domain) until no new concepts were added.(73)

2. Domain rating
The domains obtained from the literature search and the interviews were combined into two
lists: a PsO Domain List and a PsA Domain List. Then, two surveys to rate these domains for
importance were generated. Scoring was recorded on an 11-point numeric rating scale, ranging
from 0, “not important at all” to 10, “very important”. The PsO Domain Rating Survey was
administered to patients with PsO, while the PsA Domain Rating Survey was administered to
patients with PsA. Additionally, an expert panel of international physicians, comprised of
dermatologists, rheumatologists and sleep experts, completed the surveys.
Consecutive patients were recruited from the SARM clinic to complete the surveys between
January and February 2018. Inclusion criteria included (i) Age > 18 years old (ii) Definite PsO or
PsA according to a dermatologist or rheumatologist, respectively (iii) ability to fill in a
questionnaire. We were interested in recruiting patients with a range of severities and therapies.
Patients with severe comorbidities (e.g. recent stoke, neurocognitive disorders) were excluded.
Patients completed the survey in paper-and-pencil format at the clinic while waiting to see their
physician. Physicians were contacted via email and the survey was administered through RedCap
(V6.13.3).

3. Selection of Domains
Responses from patients and physicians were recorded in RedCap (V6.13.3) and analyzed
using Stata (V14.2). The percentage of responders who rated each domain in one of 3 categories
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of importance: <3, 4-7, >8 were summarized for patients and physicians. Then, we categorized the
results under the following groups to obtain the level of agreement between patients and
physicians:
(A) Domain important for both groups (>50% in each group voted the domain as >8).
(B) Domain important for patients but not physicians (>50% patients voted the domain as >8 and
> 50% of physicians voted the domain as <8).
(C) Domain important for physicians but not for patients (>50% physicians voted the domain as
>8 and >50% of patients voted the domain as <8).
(D) Domain less important for both groups (> 50% in both groups voted the domain as <8).
Those domains in categories A and B were considered to design the preliminary versions of
the PsO Sleepy-Q and the PsA Sleepy-Q.

4. Item pools and elaboration of the preliminary version of the Sleepy-Q questionnaires
An item pool was created extracting potential questions from existing validated PROMs for
each of the selected domains (Supplementary Material part B). Then, the study team elaborated
one question for each domain based on this pool. When no question was available in the literature
for a specific domain, a question was generated de novo. All questions were written in the same
verb tense and time frame. The response set varied according to the question.
Results
1. Conceptual framework and domain elicitation
1.1.Systematic literature review
The search identified 279 candidate citations, of which 10 were excluded for not being written
in English or Spanish, 12 were reviews on scales for special populations, 233 were not relevant to
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our search and 24 publications were selected for full evaluation. This yielded a final pool of 10
systematic reviews and 71 sleep PROMs (Supplementary Material part C). Each of the instruments
was reviewed to identify the domains of sleep covered. A total of 21 domains were obtained and
classified into 3 categories which set the grounds of the conceptual framework: (I) Sleep-wake
function disturbance, (ii) Causes of sleep-wake function disturbance, and (iii) Impairment related
to sleep-wake function disturbance (Table 1).

1.2. Semi-structured interviews
Thirty patients were interviewed, of which 14 (46.7%) PsO only and 16 (53.3%) had PsA, 50%
were female, mean age was 50.8 (SD=15.8) (Supplementary Material part D). The first interview
cohort yielded 15 new concepts and the second one yielded 1 new concept. No new concepts were
retrieved from the third cohort. (Table 2). Overall, sleep maintenance was the most affected sleep
feature (70%), followed by sleep initiation (23%), being both more prevalent in the PsA than PsO
group. Almost one third of patients referred taking sleep medication (e.g. anti-histamines,
benzodiazepines, zolpidem). Regarding causes of sleep disturbance, joint pain (62.5%), difficulty
finding a comfortable position due to PsA symptoms (43.8%), itch (37.5%) and stiffness (32.3%)
were highlighted by PsA patients. Itch was important in both groups. Then, fatigue was by large
the most reported impairment (46.7%), being more prevalent in PsA (62.5%) than PsO (28.5%).
Finally, worsening of psoriatic symptoms due to poor sleep was identified as a new and interesting
category of impairments related to sleep.
Upon the results of the interviews, we modified the conceptual framework including two
subcategories for Causes of Sleep-wake function disturbance: (i) Causes related to Psoriatic
Disease, and (ii) Causes unrelated to Psoriatic Disease. In addition, we distinguished that the
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Impairments Related to Sleep-Wake Function Disturbance could be classified as psoriatic-specific
(e.g. increased itch, pain, stiffness) or non-psoriatic specific (e.g. fatigue, depression, anxiety). The
final conceptual framework is depicted in Figure 1.

2. Domain Rating
After combining the domains and subdomains for the literature and the interviews, a final PsO
Domain List including 54 items, and a PsA Domain List including 63 items were created. Twentytwo patients with PsO and 24 physicians rated the PsO domains for importance. Regarding the
PsA group, 20 patients and 21 physicians completed the survey. Demographics and characteristic
of patients and physicians are displayed in Table 3 and 4, respectively. The rate of missing values
was minimal (14/2484 in the PsO Domain List, 2/2560 in the PsA Domain List).

3. Selection of Domains
Patients with PsO and physicians agreed only on 6 domains (category A) of the PsO Domain
List (Table 5). In contrast, PsA patients and physicians agreed on 17 domains (category A).
Furthermore, patients with PsA rated as important 6 other domains that were not considered by
physicians (category B) (Table 6).

4. Item pools and elaboration of the preliminary version of the questionnaires
The item pool included 610 questions extracted from 58 instruments. Items were classified per
construct and domain. To reduce the number of items, we initially eliminated redundant items
under each domain. Then, we eliminated items that we decided did not represent well the domain.
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Based on this pool, final items for each domain were written in first person subject, past tense and
in a 7-day time frame.
The items for the 6 PsO domains and the 23 PsA domains were combined into a single list to
create the stem of the questionnaires. Finally, the preliminary version of the PsO Sleepy-Q was
created deleting items related to joint pain and stiffness, including 18 questions and the preliminary
version of the PsA Sleepy-Q included all 24 questions (Supplementary Material part E).
Discussion
We here report the development and content validity of two sleep questionnaires for
patients with PsO and/or PsA for use in both clinical and research settings, the “PsO Sleepy-Q”
and the “PsA Sleepy-Q”. Content validity refers to the degree to which the items of the instrument
are relevant, comprehensive and comprehensible to the target population and context of use of
interest.(74) Both the FDA(10) and the European Medicine Agency(75) stress content validity is
the most important measurement property of an PROM since it may have direct impact on the
other properties. For example, the internal structure and interpretability of a PROM can be reduced
by the presence of irrelevant items, while missing important items may lead to invalid or
unresponsive measures.(76). Some of the most widely used sleep measures in dermatology include
the Pittsburgh Sleep Quality Index (PSQI)(77) and the Medical Outcome Study-Sleep Scale
(MOS-SS)(78). While these instruments were shown to perform satisfactory in the general
population and some diseases(63, 79-83), their content validity for psoriatic disease is limited. The
PSQI is a 24-iem questionnaire that was developed from a literature review of sleep measures,
sleep experts input and it was field tested in patients with depression, sleep disturbances and
healthy controls. The domains covered include sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction.(77)
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Likewise, the MOS-SS is 12-item measure developed from a literature review on sleep disorders
and field tested in patients with breathing disorders and patients from a rural clinic, inquiring about
sleep initiation, maintenance, quantity, perceived adequacy, respiratory problems and somnolence.
Thus, psoriatic patients were not considered in their development, as well as items measuring the
influence of itch, skin and joint pain, stiffness, topical therapy were not included. Thus,
comprehensive, disease-specific PROMs are of paramount need.
This study followed rigorous guidelines to ensure the appropriateness of the items of the
Sleepy-Q.(10, 73) Findings of our multi-stage study revealed that multiple dimensions (constructs)
of sleep-wake function need to be explored to understand the complexity of the relationship
between sleep and psoriatic disease, and to make informed health-care decisions. Furthermore, we
found that the sleep features affected, as well as the potential causes and burden of poor sleep in
patients with PsA differ from those with PsO. These findings are consistent with another study that
described a higher prevalence of sleep disturbance with significant worse sleep efficiency, patientperceived sleep quality and sleep latency in patients with PsA compared to patients with PsO.(5)
However, for the purpose of designing a preliminary version of these questionnaires that will
eventually be tested and refined in a larger population, we included all selected domains in both
questionnaires, ruling out only those related exclusively to joint symptoms in the “PsO Sleepy-Q”.
The first dimension consists of measuring the degree of sleep-wake function disturbance.
While the results from the interviews demonstrated that sleep maintenance was the sleep feature
most frequently affected in these populations, the domain-rating survey showed that sleep
adequacy was the item most highly rated in both PsO and PsA. Interestingly, Strober et al.
previously reported a significant association between PsA and sleep adequacy(57), suggesting that
patients with psoriatic disease do not achieve a sound and deep sleep. PsA patients and physicians
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then agreed that sleep quantity and sleep quality, which have been reported as affected in previous
studies(84, 85), should also be assessed. In the case of PsO, none of the domains met the eligibility
criteria. However, because patients spontaneously mentioned these sleep features as affected
during the interviews and previous studies showed short sleep duration and high prevalence of
poor sleep quality in PsO(5, 54, 57, 86), we included them in the PsO Sleepy-Q for further
psychometric analysis.
The next dimension involves identifying the causes of sleep-wake function disturbance.
This study showed that poor sleep appears to be mainly driven by psoriatic-related features
including itch and taking care of psoriatic lesions before bedtime in PsO and PsA. Patients with
PsA also included skin pain, history of OSA, joint pain, stiffness, difficulty finding a comfortable
position to sleep and worsening of PsA symptoms at night. Despite skin pain and history of OSA
not achieving the threshold in the PsO group, we considered that their inclusion was of vital
importance. Skin pain and skin burning have not been addressed as potential causes in previous
studies, rather we identified them through direct interaction with patients in this study. In contrast,
OSA is a serious comorbidity that is highly prevalent in PsO(86-88) compared to the general
population (32.5-50% vs. 3-7%)(89) and patients with PsO are known to be at greater risk
developing OSA than the general population.(59, 86) We believe patients did not rate this
significantly due to an unawareness of the association between OSA and psoriatic disease. Other
causes unrelated to psoriatic disease were also suggested as important, including history of sleep
disorders, body pain (other that joint pain), intake of stimulants before bedtime and bedpartners/cohabitants.
The final dimension covers the degree of impairment related to sleep-wake function
disturbance. In patients with PsO, sleep disturbances appear to be related to worsening of skin
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symptoms and mood/emotional distress. In contrast, patients with PsA referred primarily to
symptoms of PsA followed by fatigue, work productivity and cognitive function. Mirroring our
approach in previous dimensions, we considered that the domains selected for the “PsA SleepyQ” should also be considered and tested in the “PsO Sleepy-Q” given that substantial evidence
suggests that work productivity(57, 90) and fatigue(5, 56, 57) are related to sleep disturbance in
patients with PsO.
This study has certain limitations. First, the domains yielded from the semi-structured
interviews were coded and transcribed by only one investigator. Also, data was gathered from a
single-center and conducted in a specialized clinic, which could limit the generalizability of our
results.
Content validity is a critical milestone in the development of a PROM. Herein, we report
the development of the PsO Sleepy-Q and the PsA Sleepy-Q which included interviews with
patients to elicit domains, rating of domains by patients and physicians, extensive literature
reviews and generation of item pools to ensure the appropriateness of items. These preliminary
versions will undergo cognitive debriefing and psychometric testing to arrive at the final versions
of these questionnaires.
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Chapter 4: Summary of Projects
Summary of Project 1: Achieving International Consensus On The Assessment Of Psoriatic
Arthritis In Psoriasis Clinical Trials: An International Dermatology Outcome Measures
(IDEOM) Initiative
Currently, the cases of PsA are rarely defined and the symptoms of PsA are usually not
measured in psoriasis RCT. Thus, the effect of psoriasis therapy on PsA is unknown and PsA
remains to be highly under-diagnosed. The International Dermatology Outcome Measures has
defined a Psoriasis Core Domain set (“what” is important to measure) for psoriasis RCT and “PsA
Symptoms” has been included in this set. This study aimed to achieve international consensus
about screening for PsA and how to best measure “PsA Symptoms” in psoriasis RCT. A pre-Delphi
consensus meeting took place at the IDEOM 2017 Annual Meeting. The performance of 4
screening tools were presented to stakeholders. Then, attendees voted on the role of PsA screening
in psoriasis RCT. To select measures for PsA Symptoms, we adapted the COSMIN and COMET
guidelines including several steps: (i) defined PsA Symptoms domain; (ii) searched for existing
PsA Symptoms measures; (iii) assessed the quality of identified measures; (iv) presented selected
measures at the meeting and invited participants to vote on the validity, feasibility and
responsiveness of these measures. Of the 47 stakeholders who participated in the voting, 93%
agreed that all psoriasis trial participants should be screened for PsA. “PsA Symptoms” was
defined by joint pain, physical function and patient global. Patient Global (PG)-arthritis, RAPID3
and PsAID9 were selected as potential PsA Symptoms measures. During the voting, more than
50% of the voters agreed that RAPID3 and PsAID9 were good measures for PsA Symptoms, able
to capture all its essential elements. PsAID9 was considered the most feasible instrument, followed
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by RAPID3 and PG-arthritis, respectively. Finally, most participants agreed RAPID3 and PsAID9
were good measures to capture change over time.
Conclusion: Most study participants voted that all subjects in a psoriasis clinical trial should be
screened for PsA. RAPID3 and PsAID9 outperformed PG-arthritis in measuring PsA Symptoms.
This will be followed by a Delphi-survey involving a larger stakeholder group. Standardizing the
assessment of PsA in psoriasis RCT will ultimately increase the detection of PsA and improve the
comparability of treatment efficacy across studies.
Summary of Project 2: Development of the “PsO Sleepy-Q” and the “PsA Sleepy-Q”: two
questionnaires to characterize sleep in patients with psoriatic disease
Substantial evidence suggests that psoriasis (PsO) and psoriatic arthritis (PsA) are
associated with sleep disturbance. Validated disease-specific, Patient-Reported Outcome
Measures (PROMs) are needed to asses sleep and to measure the effect of psoriatic therapies on
sleep disturbance. This study aimed to develop and establish the content validity of 2 new sleep
PROMs: the “PsO Sleepy-Q” and the “PsA Sleepy-Q”. The development of these instruments
involved in 4 steps: (i) identifying domains through literature review and patient interviews
(N=30); (ii) rating domains for importance by patients (N=42) and physicians (N=45); (iii)
selecting final domains; (iv) generating item pools and preliminary versions of the instruments.
Preliminary versions of the “PsO Sleepy-Q” and “PsA Sleepy-Q” including 18 and 24 items,
respectively, were created. These questionnaires intend to measure the degree of sleep disturbance,
the potential causes of sleep disturbance and the impairment associated to sleep disturbance.
Patients reported that sleep maintenance, adequacy, quantity and quality were the most affected
sleep features. Regarding causes of disturbed sleep, itch, skin and joint pain, stiffness, taking care
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of psoriatic lesions before bedtime, worsening of psoriatic symptoms at night, feeling
uncomfortable in bed due to PsA and sleep apnea were the most outstanding factors selected.
Finally, patients referred that disturbed sleep may increase psoriatic signs and symptoms as well
as fatigue, cognitive impairment and psychological stress.
Conclusion: This study establishes the content validity of the “PsO Sleepy-Q” and “PsA SleepyQ”, two questionnaires to assess sleep disturbance in patients with psoriatic disease in research
and clinical setting. The burden of sleep disturbance in PsA seems to greater than that of PsO.
These questionnaires will undergo psychometric testing to define the final instruments.
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Chapter 5: Discussion and Perspectives
Patients’ participation in their health care is of paramount importance as stated by the
World Health Organization.(91) Thus, PROMs that collect patients’ input about their health are
essential in both in clinical setting and clinical trials. In the process of selecting a PROM, it is
important to recognize that not all PROMs are equally useful. Unfortunately, familiar and easily
accessible outcome measures are often chosen over more valid / relevant measures based on
rigorous quality testing, validation, [etc].(7) This process may bias results about the outcome of
interest in a given population, and raises ethical concerns.(7) In line with these concepts, this thesis
presents two projects in which comprehensive methods to select and to develop relevant and
psychometrically sound instruments to assess common, under-recognized, and highly burdensome
co-morbidities of psoriatic disease are discussed.
The participation of a large group of relevant international stakeholders to achieve
consensus, as well as the strict application of the COSMIN and COMET guidelines to select
PROMs represent tremendous strengths in our PsA symptoms measures work(45). A Delphi
survey, informed by the results of a pre-delphi meeting, is currently being conducted involving
more than 900 international stakeholders among three major psoriasis / psoriatic arthritis
professional organizations. Additionally, we are conducting a series of systematic literature
reviews assessing the psychometric properties of PROMs to measure other psoriasis domains
including treatment satisfaction, patient global, psoriasis symptoms and quality of life. Ultimately,
we expect our efforts will significantly impact the way psoriasis clinical trials and registries are
conducted.
Similarly, the development of the first psoriatic disease-specific sleep measure, following
FDA guidance around high quality qualitative research methods, will allow the first high quality
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measurement of this high prevalence and high morbidity aspect of disease(10). The standardization
of this tool in clinical and research setting will allow us to better understand the implications of
sleep in this population and ultimately improve the quality of life of patients suffering with these
conditions. These instruments will undergo thorough cognitive testing and psychometric
evaluation. Part of the psychometric assessment will be embedded in a highly novel investigatorinitiated study for which we have received a grant to conduct from Pfizer Pharmaceuticals. This
study involves the use of a novel wearable medical device to objectively characterize sleep by
means of actigraphy in patients with psoriatic disease. Thus, we will be able to assess the
correlation between the Sleepy-Q, actigraphy and a variety of disease activity and validated PRO
measures, to support the validity of the sleep instrument. Future efforts focus on extending the
development of the Sleepy-Q to other chronic inflammatory skin conditions (i.e. atopic dermatitis,
chronic urticaria, hidradenitis suppurativa) to characterize sleep and compare results across
different dermatologic conditions as well as validation in an interventional trial setting.

32

BIBLIOGRAPHY
1.
International Federation of Psoriasis Associations. World Psoriasis
Day 2015. Available at: https://ifpa-pso.com/our-actions/worldpsoriasisday (last accessed 23 March 2018)
2.
Menter A, Gottlieb A, Feldman SR, Van Voorhees AS, Leonardi CL, Gordon KB, et al.
Guidelines of care for the management of psoriasis and psoriatic arthritis: Section 1. Overview of
psoriasis and guidelines of care for the treatment of psoriasis with biologics. Journal of the
American Academy of Dermatology. 2008;58(5):826-50.
3.
Gottlieb A, Korman NJ, Gordon KB, Feldman SR, Lebwohl M, Koo JY, et al. Guidelines
of care for the management of psoriasis and psoriatic arthritis: Section 2. Psoriatic arthritis:
overview and guidelines of care for treatment with an emphasis on the biologics. J Am Acad
Dermatol. 2008;58(5):851-64.
4.
Gowda S, Goldblum OM, McCall WV, Feldman SR. Factors affecting sleep quality in
patients with psoriasis. Journal of the American Academy of Dermatology. 2010;63(1):114-23.
5.
Wong ITY, Chandran V, Li S, Gladman DD. Sleep Disturbance in Psoriatic Disease:
Prevalence and Associated Factors. The Journal of rheumatology. 2017;44(9):1369-74.
6.
Shutty BG, West C, Huang KE, Landis E, Dabade T, Browder B, et al. Sleep disturbances
in psoriasis. Dermatology online journal. 2013;19(1).
7.
Doward LC, Gnanasakthy A, Baker MG. Patient reported outcomes: looking beyond the
label claim. Health and quality of life outcomes. 2010;8:89.
8.
The On-Line Guide to Quality of Life Assessment - http://www.olga-qol.com/ Last
accessed March 25th, 2018
9.
Rotenstein LS, Huckman RS, Wagle NW. Making Patients and Doctors Happier - The
Potential of Patient-Reported Outcomes. The New England journal of medicine.
2017;377(14):1309-12.
10.
Patrick DL, Burke LB, Powers JH, Scott JA, Rock EP, Dawisha S, et al. Patient-reported
outcomes to support medical product labeling claims: FDA perspective. Value in health : the
journal of the International Society for Pharmacoeconomics and Outcomes Research. 2007;10
Suppl 2:S125-37.
11.
Haroon M, Kirby B, FitzGerald O. High prevalence of psoriatic arthritis in patients with
severe psoriasis with suboptimal performance of screening questionnaires. Annals of the rheumatic
diseases. 2013;72(5):736-40.
12.
Helliwell P, Coates L, Chandran V, Gladman D, de Wit M, FitzGerald O, et al. Qualifying
Unmet Needs and Improving Standards of Care in Psoriatic Arthritis. Arthritis care & research.
2014;66(12):1759-66.
13.
Boehncke WH, Menter A. Burden of disease: psoriasis and psoriatic arthritis. American
journal of clinical dermatology. 2013;14(5):377-88.
14.
Callis Duffin K, Gottlieb AB, Merola JF, Latella J, Garg A, Armstrong AW. Defining
Outcome Measures for Psoriasis: The IDEOM Report from the GRAPPA 2016 Annual Meeting.
The Journal of rheumatology. 2017;44(5):701-2.
15.
Elman SA, Merola JF, Armstrong AW, Duffin KC, Latella J, Garg A, et al. The
International Dermatology Outcome Measures (IDEOM) Initiative: A Review and Update. Journal
of drugs in dermatology : JDD. 2017;16(2):119-24.
16.
Perez-Chada LM, Singh S, Callis-Duffin K, Garg A, Gottlieb AB, Latella J, et al.
International Dermatology Outcome Measures (IDEOM) Group 2016 New York Meeting:

33

Meeting Summary and Data from the Psoriasis Working Group. Journal of drugs in dermatology
: JDD. 2017;16(8):770-7.
17.
Ogdie A, Weiss P. The Epidemiology of Psoriatic Arthritis. Rheumatic diseases clinics of
North America. 2015;41(4):545-68.
18.
Husni ME, Meyer KH, Cohen DS, Mody E, Qureshi AA. The PASE questionnaire: pilottesting a psoriatic arthritis screening and evaluation tool. Journal of the American Academy of
Dermatology. 2007;57(4):581-7.
19.
Tom BD, Chandran V, Farewell VT, Rosen CF, Gladman DD. Validation of the toronto
psoriatic arthritis screen version 2 (ToPAS 2). The Journal of rheumatology. 2015;42(5):841-6.
20.
Ibrahim G, Buch M, Lawson C, Waxman R, Helliwell P. Evaluation of an existing
screening tool for psoriatic arthritis in people with psoriasis and the development of a new
instrument: the Psoriasis Epidemiology Screening Tool (PEST) questionnaire. Clinical &
Experimental Rheumatology. 2009;27(3):469.
21.
Coates LC, Walsh J, Haroon M, FitzGerald O, Aslam T, Al Balushi F, et al. Development
and testing of new candidate psoriatic arthritis screening questionnaires combining optimal
questions from existing tools. Arthritis care & research. 2014;66(9):1410-6.
22.
Prinsen CA, Vohra S, Rose MR, Boers M, Tugwell P, Clarke M, et al. How to select
outcome measurement instruments for outcomes included in a “Core Outcome Set”–a practical
guideline. Trials. 2016;17(1):449.
23.
Orbai AM, de Wit M, Mease P, Shea JA, Gossec L, Leung YY, et al. International patient
and physician consensus on a psoriatic arthritis core outcome set for clinical trials. Annals of the
rheumatic diseases. 2017;76(4):673-80.
24.
Coates L. Outcome Measures in Psoriatic Arthritis. Rheumatic diseases clinics of North
America. 2015;41(4):699-710.
25.
Mease PJ. Measures of psoriatic arthritis: Tender and Swollen Joint Assessment, Psoriasis
Area and Severity Index (PASI), Nail Psoriasis Severity Index (NAPSI), Modified Nail Psoriasis
Severity Index (mNAPSI), Mander/Newcastle Enthesitis Index (MEI), Leeds Enthesitis Index
(LEI), Spondyloarthritis Research Consortium of Canada (SPARCC), Maastricht Ankylosing
Spondylitis Enthesis Score (MASES), Leeds Dactylitis Index (LDI), Patient Global for Psoriatic
Arthritis, Dermatology Life Quality Index (DLQI), Psoriatic Arthritis Quality of Life (PsAQOL),
Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F), Psoriatic Arthritis
Response Criteria (PsARC), Psoriatic Arthritis Joint Activity Index (PsAJAI), Disease Activity in
Psoriatic Arthritis (DAPSA), and Composite Psoriatic Disease Activity Index (CPDAI). Arthritis
care & research. 2011;63 Suppl 11:S64-85.
26.
Orbai AM, Ogdie A. Patient-Reported Outcomes in Psoriatic Arthritis. Rheumatic diseases
clinics of North America. 2016;42(2):265-83.
27.
Terwee CB, Mokkink LB, Knol DL, Ostelo RW, Bouter LM, de Vet HC. Rating the
methodological quality in systematic reviews of studies on measurement properties: a scoring
system for the COSMIN checklist. Quality of life research : an international journal of quality of
life aspects of treatment, care and rehabilitation. 2012;21(4):651-7.
28.
Cauli A, Gladman DD, Mathieu A, Olivieri I, Porru G, Tak PP, et al. Patient global
assessment in psoriatic arthritis: a multicenter GRAPPA and OMERACT study. The Journal of
rheumatology. 2011;38(5):898-903.
29.
Leung YY, Ho KW, Zhu TY, Tam LS, Kun EW, Li EK. Construct validity of the modified
numeric rating scale of patient global assessment in psoriatic arthritis. The Journal of
rheumatology. 2012;39(4):844-8.

34

30.
Eder L, Thavaneswaran A, Chandran V, Cook R, Gladman DD. Factors explaining the
discrepancy between physician and patient global assessment of joint and skin disease activity in
psoriatic arthritis patients. Arthritis care & research. 2015;67(2):264-72.
31.
Talli S, Etcheto A, Fautrel B, Balanescu A, Braun J, Canete JD, et al. Patient global
assessment in psoriatic arthritis - what does it mean? An analysis of 223 patients from the Psoriatic
arthritis impact of disease (PsAID) study. Joint, bone, spine : revue du rhumatisme.
2016;83(3):335-40.
32.
Yazici Y, Bergman M, Pincus T. Time to score quantitative rheumatoid arthritis measures:
28-Joint Count, Disease Activity Score, Health Assessment Questionnaire (HAQ),
Multidimensional HAQ (MDHAQ), and Routine Assessment of Patient Index Data (RAPID)
scores. The Journal of rheumatology. 2008;35(4):603-9.
33.
Gossec L, de Wit M, Kiltz U, Braun J, Kalyoncu U, Scrivo R, et al. A patient-derived and
patient-reported outcome measure for assessing psoriatic arthritis: elaboration and preliminary
validation of the Psoriatic Arthritis Impact of Disease (PsAID) questionnaire, a 13-country
EULAR initiative. Annals of the rheumatic diseases. 2014;73(6):1012-9.
34.
Michelsen B, Fiane R, Diamantopoulos AP, Soldal DM, Hansen IJ, Sokka T, et al. A
comparison of disease burden in rheumatoid arthritis, psoriatic arthritis and axial spondyloarthritis.
PloS one. 2015;10(4):e0123582.
35.
de Wit M, Kvien T, Gossec L. Patient participation as an integral part of patient-reported
outcomes development ensures the representation of the patient voice: a case study from the field
of rheumatology. RMD open. 2015;1(1):e000129.
36.
Salaffi F, Di Carlo M, Carotti M, Farah S, Gutierrez M. The Psoriatic Arthritis Impact of
Disease 12-item questionnaire: equivalence, reliability, validity, and feasibility of the touch-screen
administration versus the paper-and-pencil version. Therapeutics and clinical risk management.
2016;12:631-42.
37.
Di Carlo M, Becciolini A, Lato V, Crotti C, Favalli EG, Salaffi F. The 12-item Psoriatic
Arthritis Impact of Disease Questionnaire: Construct Validity, Reliability, and Interpretability in
a Clinical Setting. The Journal of rheumatology. 2017;44(3):279-85.
38.
Coates L, Tillett W, Pincus T, Kavanaugh A, Helliwell P. THU0419 Rapid3 Performs Well
Identifying Treatment Effect in The Tight Control of Psoriatic Arthritis Study. BMJ Publishing
Group Ltd; 2016.
39.
Coates LC, Tillett W, Pincus T, Kavanaugh A, Helliwell PS, editors. RAPID3 Near
Remission Shows Good Agreement with Minimal Disease Activity Criteria in Psoriatic Arthritis.
ARTHRITIS & RHEUMATOLOGY; 2016: WILEY 111 RIVER ST, HOBOKEN 07030-5774,
NJ USA.
40.
Vakil-Gilani K, Dinno A, Garg N, Deodhar AA. Routine Assessment of Patient Index Data
3 Score (rapid3) and Psoriasis Quality of Life (pqol-12) Assess Different Domains in Psoriasis
(pso) and Psoriatic Arthritis (psa) Patients. Arthritis & Rheumatology. 2015;67:897-8.
41.
Coates L, Aslam T, Al Balushi F, Burden A, Burden- The E, Caperon A, et al. Comparison
of three screening tools to detect psoriatic arthritis in patients with psoriasis (CONTEST study).
British Journal of Dermatology. 2013;168(4):802-7.
42.
Favier G, Gladman DD, Merola JF, Armstrong AW, Boehncke WH, Helliwell PS.
Benchmarking Care in Psoriatic Arthritis - The QUANTUM Report: A Report from the GRAPPA
2016 Annual Meeting. The Journal of rheumatology. 2017;44(5):674-8.

35

43.
Coster WJ. Making the best match: selecting outcome measures for clinical trials and
outcome studies. The American journal of occupational therapy : official publication of the
American Occupational Therapy Association. 2013;67(2):162-70.
44.
Porter ME, Larsson S, Lee TH. Standardizing Patient Outcomes Measurement. The New
England journal of medicine. 2016;374(6):504-6.
45.
Mokkink LB, Prinsen CA, Bouter LM, Vet HC, Terwee CB. The COnsensus-based
Standards for the selection of health Measurement INstruments (COSMIN) and how to select an
outcome measurement instrument. Brazilian journal of physical therapy. 2016;20(2):105-13.
46.
de Wit MP, Kvien TK, Gossec L. Patient participation as an integral part of patient-reported
outcomes development ensures the representation of the patient voice: a case study from the field
of rheumatology. RMD open. 2015;1(1):e000129.
47.
Hojgaard P, Klokker L, Orbai AM, Holmsted K, Bartels EM, Leung YY, et al. A systematic
review of measurement properties of patient reported outcome measures in psoriatic arthritis: A
GRAPPA-OMERACT initiative. Seminars in arthritis and rheumatism. 2017.
48.
Cauli A, Gladman DD, Mathieu A, Olivieri I, Porru G, Tak PP, et al. Patient global
assessment in psoriatic arthritis: a multicenter GRAPPA and OMERACT study. The Journal of
rheumatology. 2011;38(5):898-903.
49.
Mokkink LB, Terwee CB, Knol DL, Stratford PW, Alonso J, Patrick DL, et al. The
COSMIN checklist for evaluating the methodological quality of studies on measurement
properties: a clarification of its content. BMC medical research methodology. 2010;10:22.
50.
Mokkink LB, de Vet HCW, Prinsen CAC, Patrick DL, Alonso J, Bouter LM, et al.
COSMIN Risk of Bias checklist for systematic reviews of Patient-Reported Outcome Measures.
Quality of life research : an international journal of quality of life aspects of treatment, care and
rehabilitation. 2017.
51.
Henry AL, Kyle SD, Bhandari S, Chisholm A, Griffiths CEM, Bundy C. Measurement,
Classification and Evaluation of Sleep Disturbance in Psoriasis: A Systematic Review. PLoS ONE.
2016;11(6).
52.
Gupta MA, Simpson FC, Gupta AK. Psoriasis and sleep disorders: A systematic review.
Sleep medicine reviews. 2016;29:63-75.
53.
Horn L. Psoriasis impacts daily life and carries a substantial burden− national Psoriasis
Foundation survey panels. Journal of the American Academy of Dermatology. 2006;54(3):AB206.
54.
Duffin KC, Wong B, Horn EJ, Krueger GG. Psoriatic arthritis is a strong predictor of sleep
interference in patients with psoriasis. Journal of the American Academy of Dermatology.
2009;60(4):604-8.
55.
Mrowietz U, Chouela EN, Mallbris L, Stefanidis D, Marino V, Pedersen R, et al. Pruritus
and quality of life in moderate-to-severe plaque psoriasis: post hoc explorative analysis from the
PRISTINE study. Journal of the European Academy of Dermatology and Venereology : JEADV.
2015;29(6):1114-20.
56.
Thaci D, Galimberti R, Amaya-Guerra M, Rosenbach T, Robertson D, Pedersen R, et al.
Improvement in aspects of sleep with etanercept and optional adjunctive topical therapy in patients
with moderate-to-severe psoriasis: results from the PRISTINE trial. Journal of the European
Academy of Dermatology and Venereology : JEADV. 2014;28(7):900-6.
57.
Strober BE, Sobell JM, Duffin KC, Bao Y, Guerin A, Yang H, et al. Sleep quality and other
patient-reported outcomes improve after patients with psoriasis with suboptimal response to other
systemic therapies are switched to adalimumab: results from PROGRESS, an open-label Phase
IIIB trial. The British journal of dermatology. 2012;167(6):1374-81.

36

58.
Shalom G, Dreiher J, Cohen A. Psoriasis and obstructive sleep apnea. International journal
of dermatology. 2016;55(11):e579-e84.
59.
Egeberg A, Khalid U, Gislason GH, Mallbris L, Skov L, Hansen PR. Psoriasis and Sleep
Apnea: A Danish Nationwide Cohort Study. Journal of clinical sleep medicine : JCSM : official
publication of the American Academy of Sleep Medicine. 2016;12(5):663-71.
60.
Gupta MA, Simpson FC, Gupta AK. Bidirectional Relationship between Obstructive Sleep
Apnea (OSA) and Psoriasis: Implications for OSA Therapies? Journal of clinical sleep medicine :
JCSM : official publication of the American Academy of Sleep Medicine. 2016;12(9):1309.
61.
Hirotsu C, Nogueira H, Albuquerque RG, Tomimori J, Tufik S, Andersen ML. The
bidirectional interactions between psoriasis and obstructive sleep apnea. International journal of
dermatology. 2015;54(12):1352-8.
62.
Yang YW, Kang JH, Lin HC. Increased risk of psoriasis following obstructive sleep apnea:
a longitudinal population-based study. Sleep medicine. 2012;13(3):285-9.
63.
Cole JC, Motivala SJ, Buysse DJ, Oxman MN, Levin MJ, Irwin MR. Validation of a 3factor scoring model for the Pittsburgh sleep quality index in older adults. Sleep. 2006;29(1):1126.
64.
Hays RD, Martin SA, Sesti AM, Spritzer KL. Psychometric properties of the Medical
Outcomes Study Sleep measure. Sleep Med. 2005;6(1):41-4.
65.
Buxton OM, Marcelli E. Short and long sleep are positively associated with obesity,
diabetes, hypertension, and cardiovascular disease among adults in the United States. Soc Sci Med.
2010;71(5):1027-36.
66.
Gottlieb DJ, Punjabi NM, Newman AB, Resnick HE, Redline S, Baldwin CM, et al.
Association of sleep time with diabetes mellitus and impaired glucose tolerance. Arch Intern Med.
2005;165(8):863-7.
67.
Kakizaki M, Kuriyama S, Sone T, Ohmori-Matsuda K, Hozawa A, Nakaya N, et al. Sleep
duration and the risk of breast cancer: the Ohsaki Cohort Study. Br J Cancer. 2008;99(9):1502-5.
68.
Kakizaki M, Inoue K, Kuriyama S, Sone T, Matsuda-Ohmori K, Nakaya N, et al. Sleep
duration and the risk of prostate cancer: the Ohsaki Cohort Study. British Journal of Cancer.
2008;99(1):176-8.
69.
Thompson CL. Short duration of sleep increases risk of colorectal adenoma.
2011;117(4):841-7.
70.
Kripke DF, Garfinkel L, Wingard DL, Klauber MR, Marler MR. Mortality associated with
sleep duration and insomnia. Archives of general psychiatry. 2002;59(2):131-6.
71.
Qureshi AI, Giles WH, Croft JB, Bliwise DL. Habitual sleep patterns and risk for stroke
and coronary heart disease: a 10-year follow-up from NHANES I. Neurology. 1997;48(4):904-11.
72.
Chiu HY, Hsieh CF, Chiang YT, Tsai YW, Huang WF, Li CY, et al. Concomitant Sleep
Disorders Significantly Increase the Risk of Cardiovascular Disease in Patients with Psoriasis.
PloS one. 2016;11(1):e0146462.
73.
Terwee CB, Jansma EP, Riphagen II, de Vet HC. Development of a methodological
PubMed search filter for finding studies on measurement properties of measurement instruments.
Quality of Life Research. 2009;18(8):1115-23.
74.
Patrick DL, Burke LB, Gwaltney CJ, Leidy NK, Martin ML, Molsen E, et al. Content
validity--establishing and reporting the evidence in newly developed patient-reported outcomes
(PRO) instruments for medical product evaluation: ISPOR PRO good research practices task force
report: part 1--eliciting concepts for a new PRO instrument. Value in health : the journal of the
International Society for Pharmacoeconomics and Outcomes Research. 2011;14(8):967-77.

37

75.
Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. The
COSMIN study reached international consensus on taxonomy, terminology, and definitions of
measurement properties for health-related patient-reported outcomes. Journal of clinical
epidemiology. 2010;63(7):737-45.
76.
European Medicines Agency. (2005). Reflection paper on the
regulatory guidance for the use of health related quality of
life (HRQL) Measures in the evaluation of medicinal products
London.
77.
Terwee CB, Prinsen CAC, Chiarotto A, Westerman MJ, Patrick DL, Alonso J, et al.
COSMIN methodology for evaluating the content validity of patient-reported outcome measures:
a Delphi study. Quality of Life Research. 2018.
78.
Buysse DJ, Reynolds CF, 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep
Quality Index: a new instrument for psychiatric practice and research. Psychiatry research.
1989;28(2):193-213.
79.
Henry AL, Kyle SD, Chisholm A, Griffiths CE, Bundy C. A cross-sectional survey of the
nature and correlates of sleep disturbance in people with psoriasis. The British journal of
dermatology. 2017.
80.
Viala-Danten M, Martin S, Guillemin I, Hays RD. Evaluation of the reliability and validity
of the Medical Outcomes Study sleep scale in patients with painful diabetic peripheral neuropathy
during an international clinical trial. Health and quality of life outcomes. 2008;6:113.
81.
Kim SS, Won JC, Kwon HS, Kim CH, Lee JH, Park TS, et al. Validity of the medical
outcomes study sleep scale in patients with painful diabetic peripheral neuropathy in Korea.
Journal of Diabetes Investigation. 2013;4(4):405-9.
82.
Beck SL, Schwartz AL, Towsley G, Dudley W, Barsevick A. Psychometric evaluation of
the Pittsburgh Sleep Quality Index in cancer patients. Journal of pain and symptom management.
2004;27(2):140-8.
83.
Hita-Contreras F, Martinez-Lopez E, Latorre-Roman PA, Garrido F, Santos MA,
Martinez-Amat A. Reliability and validity of the Spanish version of the Pittsburgh Sleep Quality
Index (PSQI) in patients with fibromyalgia. Rheumatology international. 2014;34(7):929-36.
84.
Dietch JR, Taylor DJ, Sethi K, Kelly K, Bramoweth AD, Roane BM. Psychometric
Evaluation of the PSQI in U.S. College Students. Journal of clinical sleep medicine : JCSM :
official publication of the American Academy of Sleep Medicine. 2016;12(8):1121-9.
85.
Wong B, Downing T, Simpson R, Krueger G, Duffin K, editors. Polysomnography of
patients with psoriasis show prolonged stage I sleep and lower oxygen levels compared to controls.
JOURNAL OF INVESTIGATIVE DERMATOLOGY; 2009: NATURE PUBLISHING GROUP
75 VARICK ST, 9TH FLR, NEW YORK, NY 10013-1917 USA.
86.
Gezer O, Batmaz İ, Sariyildiz MA, Sula B, Ucmak D, Bozkurt M, et al. Sleep quality in
patients with psoriatic arthritis. International journal of rheumatic diseases. 2014.
87.
Henry AL, Kyle SD, Chisholm A, Griffiths CEM, Bundy C. A cross-sectional survey of
the nature and correlates of sleep disturbance in people with psoriasis. The British journal of
dermatology. 2017;177(4):1052-9.
88.
Karaca S, Fidan F, Erkan F, Nural S, Pinarcı T, Gunay E, et al. Might psoriasis be a risk
factor for obstructive sleep apnea syndrome? Sleep and Breathing. 2013;17(1):275-80.
89.
Papadavid E, Vlami K, Dalamaga M, Giatrakou S, Theodoropoulos K, Gyftopoulos S, et
al. Sleep apnea as a comorbidity in obese psoriasis patients: a cross- sectional study. Do psoriasis

38

characteristics and metabolic parameters play a role? Journal of the European Academy of
Dermatology and Venereology. 2013;27(7):820-6.
90.
Punjabi NM. The epidemiology of adult obstructive sleep apnea. Proceedings of the
American Thoracic Society. 2008;5(2):136-43.
91.
Kimball AB, Edson-Heredia E, Zhu B, Guo J, Maeda-Chubachi T, Shen W, et al.
Understanding the Relationship Between Pruritus Severity and Work Productivity in Patients With
Moderate-to-Severe Psoriasis: Sleep Problems Are a Mediating Factor. Journal of drugs in
dermatology : JDD. 2016;15(2):183-8.
92.
Waterworth S, Luker KA. Reluctant collaborators: do patients want to be involved in
decisions concerning care? Journal of advanced nursing. 1990;15(8):971-6.
93.
Terwee CB, Jansma EP, Riphagen, II, de Vet HC. Development of a methodological
PubMed search filter for finding studies on measurement properties of measurement instruments.
Quality of life research : an international journal of quality of life aspects of treatment, care and
rehabilitation. 2009;18(8):1115-23.
94.
Michelsen B, Fiane R, Diamantopoulos AP, Soldal DM, Hansen IJW, Sokka T, et al. A
comparison of disease burden in rheumatoid arthritis, psoriatic arthritis and axial spondyloarthritis.
PloS one. 2015;10(4):e0123582.
95.
Coates LC, Tillett W, Shaddick G, Pincus T, Kavanaugh A, Helliwell PS. Value of
RAPID3 in patients with PsA: results from the TICOPA and LOPAS II databases. Arthritis care
& research. 2017.
96.
Vakil-Gilani KM, Dinno A, Rich-Garg N, Deodhar A. Routine Assessment of Patient
Index Data 3 Score and Psoriasis Quality of Life Assess Complementary Yet Different Aspects of
Patient-Reported Outcomes in Psoriasis and Psoriatic Arthritis. Journal of clinical rheumatology:
practical reports on rheumatic & musculoskeletal diseases. 2018.

39

FIGURES AND TABLES
Figures for Project 1: Achieving International Consensus On The Assessment Of Psoriatic
Arthritis In Psoriasis Clinical Trials: An International Dermatology Outcome Measures
(IDEOM) Initiative

Figure 1. Screening for psoriatic arthritis in psoriasis clinical trials. We proposed 2 scenarios to
frame the use of screening tools in psoriasis clinical trials: (a) Patients that refer a rheumatologist
diagnosis of PsA are assessed directly for PsA Symptoms and those patients without known history
of PsA are screened with a validated tool. Those who screen positive are then assessed for PsA
Symptoms. (b) All patients, regardless their history of PsA, are screened for PsA. Patients who

40

have a positive screening test for PsA and those who have history of known PsA are assessed for
PsA Symptoms. In both scenarios, those who screen positive without a known history of PsA are
suggested to see a rheumatologist
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Figure 2. Methods followed at the IDEOM 2017 Annual Meeting. (a) Two potential scenarios for
the use of screening tools in psoriasis RCT and 4 screening tools: the PASE, PEST, TOPAS II and
CONTEST were presented. Then, the audience voted on the role of PsA screening in psoriasis
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RCT. (b) The instrument forms and measurement properties of the PG-arthritis, RAPID3 and
PsAID9 were presented. Then, the audience voted on their measurement properties
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Figure 3. Selection of PsA Symptoms measures for the pre-Delphi consensus meeting. (a) In Step
2, 72 instruments of PsA were identified. After applying an eligibility criteria, the PG-arthritis
VAS, PG-arthritis NRS, RAPID3, PsAID9 and PsAID12 were selected for Step 3. (b) In Step 3,
we extracted and analyzed the measurement properties of these 5 instruments and finally selected
the PG-arthritis VAS, RAPID3 and PsAID9 for the voting exercise (Step 4)
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Figure 4. Results of the voting on the psychometric properties of PG-arthritis, RAPID3 and
PsAID9. (a) Does this instrument match the domain PsA Symptoms? (b) Does this instrument
capture all the essential elements of the domain PsA Symptoms?
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Figure 5. Results of the voting on the psychometric properties of PG-arthritis, RAPID3 and
PsAID9. (a) Is this instrument feasible for trials performed in a dermatology setting? (b) Does this
instrument seem to capture change in PsA Symptoms as desired?
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Tables for Project 1:
Table 1. Demographics of meeting attendees
Member type

Total n(%)

Industry Partner

11(23.40)

Dermatologist

10(21.28)

Patient

10(21.28)

Patient Association Representative

5(10.64)

Other

4(8.51)

Dermatologist/Rheumatologist

3(6.38)

Government Partner

2(4.26)

Rheumatologist

1(2.13)

Non-profit Dermatology Organization

1(2.13)

Payer

0

Totals

47
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Figures for Project 2:
Development of the PsO Sleepy-Q and the PsA Sleepy-Q: two questionnaires to characterize sleep
in patients with psoriatic disease

Figure 1. Conceptual framework: Sleep-wake function can be affected by factors related to
PsO/PsA as well as other factors unrelated to psoriatic disease (1), causing sleep-wake function
disturbance (2). In turn, disturbed sleep can lead to non-psoriatic specific impairments of health
and/or results in psoriatic specific impairments (e.g. worsening of itch, pain, stiffness) (3). This
suggests a reciprocal relationship between psoriatic disease and sleep-wake function.
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Tables for Project 2:
Development of the PsO Sleepy-Q and the PsA Sleepy-Q: two questionnaires to characterize sleep
in patients with psoriatic disease
Table 1. Sleep domains identified in the literature
Sleep-wake function disturbance
1. Sleep initiation
Time to sleep onset
2. Sleep maintenance
The ability to stay asleep all through the night or to fall back to sleep if awakened
3. Sleep adequacy
Getting sufficient quality and quantity of sleep so as to feel rested on awakening
4. Sleep quantity
Hours of nighttime sleep
5. Overall sleep quality
The patient’s satisfaction of the sleep experience
6. Daytime somnolence
Feeling sleepy during the day or having difficulty staying awake during quiet daytime
activities
7. Breathing problems
Problems at night with snoring, snorting, gasping, breath cessation, or shortness of
breath
8. Sleep timing
The on-set and off-set times of sleep
9. Sleep regularity
The extent to which sleep onset and arising are consistent from day to day
10. Beliefs about sleep
Sleep related cognitions such as beliefs and worries
11. Sleeping medication
Medications taken to affect sleep (e.g., to initiate sleep) or medications taken for other
conditions that would affect sleep
Causes of sleep-wake function disturbance
12. Sleep disorders
Per ICSD-3 classifications, these include insomnia, sleep-related breathing disorders,
central disorders of hypersomnolence, circadian rhythm disorders, parasomnias, and
sleep related movement disorders
13. Physical conditions
Itch
Pain
14. Mood disorders - Emotional distress
Anxiety, depression, negative feelings related to health state, stress, concerns
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15. Inadequate sleep hygiene
Examples include (i) consumption of stimulants close to bedtime such as caffeinated
beverages, alcohol, nicotine (ii) Consumption of some food close to bedtime such as
heavy or rich foods, fatty or fried meals, spicy dishes, citrus fruits, and carbonated
drinks (iii) Daytime naps > 30 minutes (iv) Insufficient light exposure during the day
(v) Lack of regular physical activity (vi) Living conditions that generate physical
discomfort, including room temperature too hot or too cold, mattress, pillows; presence
of lights, noises (vii) Maintain irregular sleep schedule (viii) presence electronic
devices from the bedroom (ix) Do stressful things 1-hour before bedtime
16. Family/Cohabitants/Employment
Bed partner, young children at home, employment (e.g., night shift)
Impairment related to sleep-wake function disturbance
17. Fatigue
Subjective feelings of tiredness or exhaustion that is likely to decrease one’s ability to
carry out daily activities, including the ability to work effectively and to function at one’s
usual level in family or social roles
18. Daytime functioning
Ability to work/study; activities of daily living; sports/recreational/leisure activities;
social interaction; cognitive and psychomotor functioning; physical limitation
19. Concerns
Patient’s worries about his/her sleep problem
20. Feelings and emotions
Patient’s emotional state due to his/her sleep problem
21. Overall health-related quality of life
Physical and mental health perceived by the patient over time.
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Table 2. Domains described by patients during the semi-structured interviews and
proportion of patients describing them.
Patients
Patients with with
Psoriasis
Psoriatic
(N=14)
Arthritis
%(n)
(N=16)
%(n)
Domains derived from the literature review
Domains for Sleep-Wake Function Disturbance
1. Sleep initiation
14.2 (2)
2. Sleep maintenance
57.1(8)
3. Sleep adequacy
14.2 (2)
4. Sleep quantity
7.1 (1)
5. Breathing problems
14.2 (2)
6. Sleep medication
21.4 (3)
Domains for causes of Sleep-Wake Function Disturbance
7. Sleep disorders (diagnosed obstructive
7.1 (1)
sleep apnea)
8. Itch
42.8 (6)
9. Skin pain
14.2 (2)
10. Joint pain

31.2 (5)
81.3
(13)
12.5 (2)
17.8 (3)
12.5 (2)
37.5 (6)

23 (7)
70 (21)
13 (4)
13 (4)
13 (4)
30 (9)
3.3 (1)

37.5 (6)
17.8 (3)
62.5
(10)
6.3 (1)

11. Need to go to the bathroom
7.1 (1)
12. Feelings of depression
14.2 (2)
13. Feelings of anxiety
7.1 (1)
14. Stress
7.1 (1)
15. General concerns or thoughts in
28.5 (4)
bedtime
16. Lack of regular activity during the day
6.3 (1)
17. Social activities
7.1 (1)
18. Work responsibilities
7.1 (1)
12.5 (2)
19. Work shift
12.5 (2)
20. Young children at home
7.1 (1)
12.5 (2)
Domains for Impairment related to Sleep-Wake Function Disturbance
21. Fatigue
62.5
28.5 (4)
(10)
22. Activities of daily living (e.g. eating,
7.1 (1)
12.5 (2)
bathing, dressing, toileting, walking)
23. Ability to do sports/recreational
14.2 (2)
activities/leisure activities
24. Social participation
14.2 (2)
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Total (N=30)
%(n)

40 (12)
16.7 (5)
33.3 (10)
6.7 (2)
6.7 (2)
3.3 (1)
3.3 (1)
13 (4)
3.3 (1)
3.3 (1)
10 (3)
6.7 (2)
10 (3)
46.7 (14)
10 (3)
6.7 (2)
6.7 (2)

25. Irritability
14.2 (2)
6.7 (1)
26. Symptoms of depression or anxiety
7.1 (1)
27. Over-all quality of life
14.2 (2)
6.7 (1)
NEW DOMAINS derived from semi-structured interviews
Domains for causes of Sleep-Wake Function Disturbance
First Cohort
28. Stiffness
32.3 (5)
29. Difficulty finding a comfortable
position to sleep due to joint pain and
43.8 (7)
stiffness
30. Difficulty finding a comfortable
7.1 (1)
position due to psoriatic plaques
31. Bleeding of psoriatic plaques
7.1 (1)
18.8 (3)
32. Concerns about psoriatic disease
21.4 (3)
33. Concerns about the medication for
6.7 (1)
psoriatic disease
34. Use of gloves, caps and wraps to
increase the absorption of topical
14.2 (2)
medications during the night
35. Smell of topical medications (TAR)
14.2 (2)
36. Skin burning
14.2 (2)
6.7 (1)
Second Cohort
37. Formulation of topical products,
14.2 (2)
particularly ointments
Domains for Impairment related to Sleep-Wake Function Disturbance
First Cohort
38. Increased joint pain
18.8 (3)
39. Increased stiffness
18.8 (3)
40. Increased appetite during the day
7.1 (1)
41. Increased skin pain
7.1 (1)
18.8 (3)
42. Increased pruritus
7.1 (1)
18.8 (3)
43. Increased redness and dryness of
7.1 (1)
18.8 (3)
psoriatic plaques
44. Increased susceptibility to injuries
7.1 (1)
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10 (3)
3.3 (1)
10 (3)

16.7 (5)
23.3 (7)
3.3 (1)
13 (4)
10 (3)
3.3 (1)
6.7 (2)
6.7 (2)
10 (3)
6.7 (2)

10 (3)
10 (3)
3.3 (1)
10 (3)
10 (3)
10 (3)
3.3 (1)

Table 3. Demographics and characteristics of patients participating in the domain rating
exercise

Characteristic
Female sex
Age, years (mean SD)
Body Mass Index (mean SD)
Smoking history
- Never smoked
- Former smoker
- Active smoker
Type of psoriasis
- Plaque
- Palmo-plantar pustular
psoriasis
- Guttate
- Inverse
- Erythrodermic
- Nail
BSA <3
BSA 4-10
BSA>10
Current therapy
Biologic synthetic DMARDs
Anti-TNF alpha
Anti-IL12/23
Anti-IL 23
Anti-IL17
Conventional
synthetic
DMARDs
- Methotrexate
Targeted synthetic DMARDs
- Tofacitinib
- Apremilast
Other
- Phototherapy
- Topical therapy
- NSAIDs
Sleep disorder
- Obstructive sleep apnea
- Insomnia
Therapy for sleep disorder
- CPAP

Patients with Psoriasis
(N=22)
Mean (SD) or N (%)
16 (72.7)
47.4 (16.8)
28.9 (6.62)

Patients
with
Psoriatic
Arthritis (N=20)
Mean (SD) or N (%)
10 (50)
47.1 (14.2)
30 (5.5)

14 (63.3)
7 (31.82)
0 (0)

12 (60)
7 (35)
1 (5)

17 (77.27)
2 (9.1)

20 (100)
1 (5)

4 (18.18)
2 (9.1)
0 (0)
7 (31.82)
15 (80.2)
3 (13.6)
4 (18.2)
21 (95.5)
10 (47.6)
7 (31.8)
0 (0)
2 (9.1)
1 (4.6)
9 (42.9)

1 (5)
3 (15)
0 (0)
3 (15)
17 (85)
2 (10)
1 (5)
18 (90)
13 (65)
8 (40)
1 (5)
0 (0)
4 (20)
7 (35)

9 (42.9)
2 (9.1)
0 (0)
2 (9.1)

7 (35)
0 (0)
0 (0)
0 (0)

1 (4.6)
18 (81.8)
3 (13.6)
1 (4.6)
0 (0)
1 (4.6)
1 (5)
0 (0)

0 (0)
15 (75)
4 (20)
3 (15)
3 (15)
0 (0)
0 (0)
2 (10)
54

-

Oral appliance
Zolpidem

0 (0)
1 (4.6)

1 (5)
1 (4.6)
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Table 4. Demographics of physician expert panel participating in the domain rating exercise
Experts rating the PsO Domain List
Dermatologists
N
United States
4
Canada
2
Denmark
2
Spain
1
Argentina
5
Total
Sleep experts
United States
Spain
France
Peru
Argentina

14

Total

10

5
1
1
1
2

Experts rating the PsA Domain List
Dermatologists/Rheumatologists N
United States
2
Rheumatologists
N
United States
3
United Kingdom
1
Denmark
2
Argentina
2
Total
10
Sleep experts
United States
5
Canada
1
Spain
1
Sweden
1
Brazil
1
Argentina
2
Total
11
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Table 5. Domain rating and Selection of Domains – Psoriasis
Patients, N=22
Physicians, N=24
Ratings
Category
<3
4-7
>8
<3
4-6
>8
% (n) % (n) % (n) % (n) % (n) % (n)
Domains to measure the degree to which sleep-wake function is disturbed in patients with
psoriasis
1. Sleep initiation
27.27 40.91 31.82 4.17
12.5
83.33 C
(6)
(9)
(7)
(1)
(3)
(20)
2. Sleep maintenance
22.73 40.91 36.36 8.33
4.17
87.5
C
(5)
(9)
(8)
(2)
(1)
(21)
3. Sleep adequacy
18.18 31.82 50
4.17
8.33
87.5
C
(4)
(7)
(11)
(1)
(2)
(21)
4. Sleep quantity
13.64 54.54 31.82 4.17
25 (6) 70.83 C
(3)
(12)
(7)
(1)
(17)
5. Sleep quality
13.64 36.36 50
4.17
8.33
87.5
C
(3)
(8)
(11)
(1)
(2)
(21)
6. Daytime somnolence 18.18 59.09 22.73 4.17
25 (6) 70.83 C
(4)
(13)
(5)
(1)
(17)
7. Breathing problems
27.27 50
22.73 8.33
25 (6) 66.67 C
(6)
(11)
(5)
(2)
(16)
8. Sleep timing**
20 (4) 70
10 (2) 20.83 66.66 45.83 D
(14)
(5)
(8)
(11)
9. Sleep regularity*
38.1
47.61 14.29 20.83 66.66 45.83 D
(8)
(10)
(3)
(5)
(8)
(11)
10. Beliefs about sleep
47.62 52.38 4.76
32 (8) 51.33 16.67 D
(10)
(10)
(1)
(12)
(4)
11. Sleep medication
22.73 40.91 36.36 0
12.5
87.5
C
(5)
(9)
(8)
(3)
(21)
Domains to measure degree to which different dimensions of psoriasis affect sleep-wake
function
12. Itch
13.64 31.81 54.55 0
8.33
91.67 A
(3)
(7)
(12)
(2)
(22)
13. Skin pain
22.73 67.18 44.45 0
8.33
91.67 C
(5)
(7)
(10)
(2)
(22)
14. Skin burning
22.73 27.21 50
0
8.33
91.67 C
(5)
(6)
(11)
(2)
(22)
15. Skin bleeding
31.82 27.27 40.91 12.5
41.67 45.83 D
(7)
(6)
(9)
(3)
(10)
(11)
16. Skin flaking
27.27 27.28 45.45 12.5
33.33 54.17 C
(6)
(6)
(10)
(3)
(8)
(13)
17. Formulation of topical 27.27 31.82 40.91 12.5
25 (6) 62.50 C
(6)
(7)
(9)
(3)
(15)
medication
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18. Fragrance of topical 27.27
(6)
medication

27.28
(6)

45.45
(10)

20.83
(5)

20.84
(5)

58.33
(14)

C

19. Use of wraps, gloves, 22.73
caps during the night (5)

40.91
(9)

36.36
(8)

4.17
(1)

37.5
(9)

58.33
(14)

C

20. Concerns
psoriasis

about 13.64
(3)

36.36
(8)

50
(11)

8.33
(2)

50
(12)

41.67
(10)

D

21. Need to change bed 31.82
sheets in the middle of (7)
night due to bleeding,
scales
or
plaque
secretions

36.36
(8)

31.82
(7)

8.33
(2)

41.67
(10)

50
(12)

D

22. Care of psoriatic 27.27
lesions
before (6)
bedtime (applying
topical
therapies,
cleaning
bleeding
plaques)

18.29
(2)

54.44
(12)

4.17
(1)

41.66
(10)

54.17
(13)

A

23. Worsening
of 31.82
psoriasis symptoms at (7)
night
(erythema,
scaling, infiltration,
scaling,
redness,
itching)

40.91
(9)

27.27
(6)

20.83
(5)

20.84
(5)

58.33
(14)

C

24. History of obstructive 27.27
(6)
sleep apnea

40.91
(9)

31.82
(7)

0

8.33
(2)

91.67
(22)

25. Mood
disorders 18.18
(4)
(depression/anxiety)

59.09
(9)

40.91
(9)

0

4.17
(1)

95.83
(23)

C

Domains to measure the degree to which other factors that are not directly related to
psoriasis affect sleep-wake function
26. History of other sleep 27.27 40.91 31.82 0
8.33
91.67 C
(6)
(9)
(7)
(2)
(22)
disorders ****
27. Body pain, other than 25 (5)
skin pain**

30 (6)

58

45 (9)

8.33
(2)

41.67
(10)

50
(12)

D

28. Need to go the 23.81
bathroom during sleep (5)
time*

47.62
(10)

28.57
(6)

4.17
(1)

37.5
(9)

58.33
(14)

C

29. Sweating during sleep 27.27
(6)
time

50
(11)

22.73
(5)

25 (6)

41.67
(10)

33.33
(8)

D

30. Intake of caffeinated 36.36
beverages
before (8)
bedtime

31.82
(7)

31.82
(7)

0

33.33
(8)

66.67
(16)

C

31. Intake of fatty foods 40.91
(9)
before bedtime

31.82
(7)

27.27
(6)

8.33
(2)

41.67
(10)

50
(12)

D

32. Taking naps > 30 min

31.82
(7)
sleep 38.1
(8)

40.91
(9)
38.09
(8)

27.27
(6)
23.81
(5)

0

25 (6)

C

0

29.17
(7)

75
(18)
70.83
(17)

34. Living
conditions 31.82
(room too cold/hot, (7)
mattress, pillows, bed
frame, lights)

27.27
(6)

40.91
(9)

0

45.83
(11)

54.17
(13)

C

35. Lack of light exposure 38.1
(8)
during the day*

47.61
(10)

14.29
(3)

20.83
(5)

41.67
(10)

37.5
(9)

D

36. Lack of physical 18.18
activity during the day (4)

54.55
(12)

27.27
(6)

16.67
(4)

41.66
(10)

41.67
(10)

D

37. Social activities

36.36
(8)
31.82
(7)
40.91
(9)

40.91
(9)
27.27
(6)
36.36
(8)

8.33
(2)
4.17
(1)
4.17
(1)

62.5
(15)
29.16
(7)
62.5
(9)

29.17
(7)
66.67
(16)
58.33
(14)

D

33. Irregular
schedule*

22.73
(5)
38. Working night shift
40.91
(9)
39. Family and other co- 22.73
habitants
(bed (5)
partners,
young
children)

C

C
C

Domains to measure the degree of impairment related to sleep-wake function in patients
with psoriasis
40. Fatigue
9.09
40.91 50
0
16.67 83.33 C
(2)
(9)
(11)
(4)
(20)
41. Social participation
18.18 45.46 36.36 16.67 41.66 41.67 D
(4)
(10)
(8)
(4)
(10)
(10)
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42. Work
22.73
productivity/academic (5)
performance

36.36
(8)

40.91
(9)

12.5
(3)

33.33
(8)

54.17
(13)

C

43. Ability to do activities 31.82
(7)
of daily living

36.36
(8)

31.82
(7)

16.67
(4)

45.83
(11)

37.5
(9)

D

44. Ability
sports

practice 22.73
(5)

36.36
(8)

40.91
(9)

12.5
(3)

58.33
(14)

29.17
(7)

D

45. Ability to do other 27.27
(6)
physical activities

31.82
(7)

40.91
(9)

16.67
(4)

54.16
(13)

29.17
(7)

D

46. Cognitive
function***

36.84
(7)

26.32
(5)

36.84
(7)

20.83
(5)

37.5
(9)

41.67
(10)

D

47. Symptoms
of 13.64
depression, anxiety, (3)
stress

27.27
(6)

59.09
(13)

4.17
(1)

29.16
(7)

66.67
(16)

A

48. Concerns about sleep 23.81
(5)
disturbance*

33.33
(7)

42.86
(9)

8.33
(2)

41.67
(10)

50
(12)

D

49. Health-related quality 18.18
(4)
of life

59.09
(9)

40.91
(9)

0

12.5
(3)

87.5
(21)

C

50. Itch*

19.04
(4)
23.81
(5)
31.81
(7)
40.91
(9)

66.67
(14)
57.14
(12)
54.55
(12)
31.82
(7)

8.33
(2)
12.5
(3)
4.17
(1)
29.17
(7)

16.67
(4)
16.67
(4)
16.16
(4)
37.5
(9)

75
(18)
70.83
(17)
79.17
(19)
33.33
(8)

A

to

14.29
(3)
51. Skin pain*
19.05
(4)
52. Psoriasis severity
13.64
(3)
53. Susceptibility
to 27.27
(6)
injuries
54. Appetite

A
A
D

36.36 54.54 18.18 33.33 33.34 33.33 D
(8)
(10)
(4)
(8)
(8)
(8)
*One missing value among patient responses
**Two missing value among patient responses
***Three missing value among patient responses
**** Sleep disorders included: insomnia, shift-work disorders, restless legs syndrome,
parasomnias (sleep terrors, sleepwalking, bedwetting, nightmares), periodic limb movements and
narcolepsy.
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Table 6. Domain rating and Selection of Domains – Psoriatic Arthritis
Patients, N=20
Physicians, N=21
<3
Ratings
Category
4-7
>8
<3
4-6
>8
%
% (n) % (n) % (n) % (n) % (n)
(n)
Domains to measure the degree to which sleep-wake function is disturbed in patients with
psoriasis
1. Sleep initiation
20
30 (6) 50
0
23.81 80.95 C
(4)
(10)
(5)
(16)
2. Sleep maintenance
15
25 (5) 60
0
19.05 77.78 A
(3)
(12)
(4)
(17)
3. Sleep adequacy
5 (1) 25 (5) 70
0
28.57 71.43 A
(14)
(6)
(15)
4. Sleep quantity
5 (1) 30 (6) 65
9.52
28.57 61.9
A
(13)
(2)
(6)
(13)
5. Sleep quality
5 (1) 30 (6) 65
0
42.86 57.14 A
(13)
(9)
(12)
6. Daytime somnolence
20
50
30 (6) 4.76
38.1
57.14 C
(4)
(10)
(1)
(8)
(12)
7. Breathing problems
45
20 (4) 35 (7) 0
52.38 47.6
D
(9)
(11)
(10)
8. Sleep timing
25
50
25 (5) 19.05 47.6
33.33 D
(5)
(10)
(4)
(10)
(7)
9. Sleep regularity
10
70
20 (4) 14.29 61.9
23.81 D
(2)
(14)
(3)
(13)
(5)
10. Beliefs about sleep
40
35 (7) 25 (5) 28.57 47.62 23.81 D
(8)
(6)
(10)
(5)
11. Sleep medication
15
35 (7) 50
0
19.05 80.95 C
(3)
(10)
(4)
(17)
Domains to measure degree to which different dimensions of psoriasis affect sleep-wake
function
12. Itch
15
25 (5) 60
4.76
19.05 76.19 A
(3)
(12)
(1)
(4)
(16)
13. Skin pain
25
20 (4) 55
4.76
28.57 66.67 A
(5)
(11)
(1)
(6)
(14)
14. Skin burning
25
25 (5) 50
14.29 28.57 57.14 C
(5)
(10)
(3)
(6)
(12)
15. Skin bleeding
15
35 (7) 50
14.29 38.1
47.62 C
(3)
(10)
(3)
(8)
(10)
16. Skin flaking
10
50
40 (8) 19.05 38.1
42.86 C
(2)
(10)
(4)
(8)
(9)
17. Formulation of topical 25
45 (9) 30 (6) 23.81 38.1
38.1
D
(5)
(5)
(8)
(8)
medication
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18. Fragrance of
medication

topical 35
(7)

50
(10)

15 (3) 38.1
(8)

47.62
(10)

14.29
(3)

D

19. Use of wraps, gloves, 30
(6)
caps during the night

20 (4) 50
(10)

19.05
(4)

47.62
(10)

33.33
(7)

D

20. Concerns
psoriasis

30 (6) 50
(10)

14.29
(3)

57.14
(12)

28.57
(6)

D

21. Need to change bed 30
sheets in the middle of (6)
night due to bleeding,
scales
or
plaque
secretions

40 (8) 30 (6) 14.29
(3)

52.38
(11)

33.33
(7)

D

22. Care of psoriatic 25
lesions before bedtime (5)
(applying
topical
therapies,
cleaning
bleeding plaques)

20 (4) 55
(11)

4.76
(1)

71.43
(15)

23.81
(5)

B

23. Worsening of psoriasis 30
symptoms at night (6)
(erythema,
scaling,
infiltration,
scaling,
redness, itching)

20 (4) 50
(10)

28.57
(6)

38.1
(8)

33.33
(7)

D

24. History of obstructive 15
(3)
sleep apnea

20 (4) 65
(13)

4.76
(1)

28.57
(6)

66.67
(14)

A

25. Mood
disorders 20
(4)
(depression/anxiety)

40 (8) 40 (8) 4.76
(1)

23.81
(5)

71.43
(15)

C

26. Joint pain

5 (1)
5 (1)

4.76
(1)
4.76
(1)
9.52
(2)

19.05
(4)
33.33
(7)
42.86
(9)

76.19
(16)
61.9
(13)
47.62
(10)

A

27. Joint stiffness

25 (5) 70
(14)
25 (5) 70
(14)
55
35 (7)
(11)

29. Concerns about the 10
medication of psoriatic (2)
arthritis

40 (8) 50
(10)

14.29
(3)

47.62
(10)

38.1
(8)

D

30. Difficulty finding a 10
comfortable position (2)

10 (2) 80
(16)

9.52
(2)

28.57
(6)

61.9
(13)

A

about 20
(4)

28. Concerns
about 10
(2)
psoriatic arthritis
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A
D

to sleep due
psoriatic arthritis

to

31. Worsening
of 15
psoriatic
arthritis (3)
symptoms at night
(pain/stiffness)

20 (4) 65
(13)

4.76
(1)

28.57
(6)

66.67
(14)

A

Domains to measure the degree to which other factors that are not directly related to
psoriasis affect sleep-wake function
32. History of other sleep 15
20 (4) 65
4.76
38.10 57.14 A
(3)
(13)
(1)
(8)
(12)
disorders **
33. Body pain, other than 15
(3)
skin pain

10 (2) 75
(15)

9.52
(2)

42.86
(9)

47.62
(10)

B

34. Need to go the 20
bathroom during sleep (4)
time

30 (6) 50
(10)

23.81
(5)

47.62
(10)

28.57
(6)

D

35. Sweating during sleep 30
(6)
time

30 (6) 40 (8) 19.05
(4)

61.9
(13)

19.05
(4)

D

36. Intake of caffeinated 25
beverages
before (5)
bedtime

20 (4) 55
(11)

33.33
(7)

47.62
(10)

B

37. Intake of fatty foods 20
(4)
before bedtime

35 (7) 45 (9) 38.1
(8)

42.86
(9)

19.05
(4)

D

38. Taking naps > 30 min

20
(4)
sleep 20
(4)

30 (6) 50
(10)
30 (6) 50
(10)

14.29
(3)
9.52
(2)

33.33
(7)
38.1
(8)

52.38
(10)
52.38
(10)

C

40. Living
conditions 20
(room too cold/hot, (4)
mattress, pillows, bed
frame, lights)

30 (6) 50
(10)

28.57
(6)

33.33
(7)

38.1
(8)

D

41. Lack of light exposure 20
(4)
during the day

45 (9) 35 (7) 28.57
(6)

57.14
(12)

14.29
(3)

D

42. Lack
of
physical 10
activity during the day (2)

45 (9) 45 (9) 23.81
(5)

42.86
(9)

33.33
(7)

D

43. Social activities

40 (8) 35 (7) 19.05
(4)

61.9
(13)

19.05
(4)

D

39. Irregular
schedule(21)

25
(5)
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19.05
(4)

C

44. Working night shift

15
(3)
45. Family and other co- 20
habitants
(bed (4)
partners,
young
children)

40 (8) 45 (9) 9.52
(2)
25 (5) 55
14.29
(11)
(3)

33.33
(7)
52.38
(11)

57.14
(12)
33.33
(7)

C
B

Domains to measure the degree of impairment related to sleep-wake function in patients
with psoriasis
46. Fatigue
5 (1) 30 (6) 65
0
23.81 76.19 A
(13)
(5)
(16)
47. Social participation
10
45 (9) 45 (9) 4.76
47.62 47.62 D
(2)
(1)
(10)
(10)
48. Work
5 (1) 30 (6) 65
4.76
42.86 52.38 A
(13)
(1)
(9)
(11)
productivity/academic
performance
49. Ability to do activities 10
(2)
of daily living

45 (9) 45 (9) 9.52
(2)

47.62
(10)

42.86
(9)

D

50. Ability
sports

practice 5 (1)

50
(10)

45 (9) 14.29
(3)

57.14
(12)

28.57
(6)

D

51. Ability to do other 5 (1)
physical activities

50
(10)

45 (9) 4.76
(1)

57.14
(12)

38.2
(8)

D

52. Cognitive function*

15
(3)
of 10
anxiety, (2)

30 (6) 55
(11)
25 (5) 65
(13)

20 (4)

40 (8)

40 (8)

B

9.52
(2)

33.33
(7)

57.14
(12)

A

54. Concerns about sleep 20
(4)
disturbance (21)

30 (6) 50
(10)

11.11
(2)

47.62
(10)

42.86
(9)

D

55. Health-related
of life

45 (9) 50
(10)

4.76
(1)

23.81
(5)

71.43
(15)

C

10
(2)
57. Joint stiffness*
10
(2)
58. Severity of psoriatic 10
(2)
arthritis

10 (2) 80
(16)
20 (4) 70
(14)
15 (3) 75
(15)

14.29
(3)
15 (3)

23.81
(5)
40 (8)

61.9
(13)
45 (9)

A

9.52
(2)

28.57
(6)

61.9
(13)

A

59. Itch

30 (6) 45 (9) 23.81
(5)

38.1
(8)

38.1
(8)

D

to

53. Symptoms
depression,
stress

quality 5 (1)

56. Joint pain

25
(5)
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B

60. Skin pain
61. Psoriasis severity
62. Susceptibility
injuries

20
(4)
15
(3)
to 20
(4)

45 (9) 35 (7) 23.81
(5)
35 (7) 50
19.05
(10)
(4)
45 (9) 35 (7) 23.81
(5)

63. Appetite

33.33
(7)
33.33
(7)
52.38
(11)

42.86
(9)
47.62
(10)
23.81
(5)

D
D
D

30
50
20 (4) 47.62 47.62 4.76
D
(6)
(10)
(10)
(10)
(1)
* One missing value among physicians’ responses
**Sleep disorders included: insomnia, shift-work disorders, restless legs syndrome, parasomnias
(sleep terrors, sleepwalking, bedwetting, nightmares), periodic limb movements and narcolepsy.

65

APPENDIX
Supplementary Material for Project 1: Achieving International Consensus On The Assessment
Of Psoriatic Arthritis In Psoriasis Clinical Trials: An International Dermatology Outcome
Measures (IDEOM) Initiative
Part A. Characteristics of screening tools
Sensitivity/

Sensitivity/

Specificity from Specificity
Tool

PASE(18)

Characteristics

15 questions
2

initial

from

validation

subsequent

Study

studies

Sen 0.92

Mease 2014:

Score additive

Sens 0.84

5 answer choices

Spec 0.75

per question

Coates 2013:

Score 47 à 85%

Sens 0.745

PsA

domains Spec 0.73

(symptom, function)

Comments

Spec 0.385
PEST(20)

ToPAS 2(19)

Figure and 5 yes/no Sen 0.92

Coates 2013:

Rapid and easy

questions

Sens: 0.766

to complete and

Spec: 0.372

score

Mease 2014*:

Second

Sens 0.77

generation

Spec 0.72

ToPAS

13

Spec 0.78

questions

(12 Sen 0.92

skin,

joint,

nail, Spec 0.77

spine;

13th

other

rheum conditions)

of

Coates 2013*: Includes clinical
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Sens: 0.766

pictures

of

Spec 0.297

skin/joint disease

CONTEST(41) 8

questions Experimental

(composite
PASE,

from Outperforms:

Coates 2014:

Composite of 8

Cutoff 4/8

best performing

PEST, PASE,

PEST, Sens

ToPAS

0.86

PASE,

Spec

0.35- ToPAS

ToPAS)

0.38- questions

from
PEST,

0.89

Part B. Eligibility criteria to select “PsA Symptoms” Measures.

Inclusion criteria
1. Validated
instruments
developed to measure joint
pain, patient global-arthritis
and/or physical function

Exclusion criteria
1. Instruments that require trained professionals to
conduct the physical examination
2. Spondylitis-specific instruments
3. Instruments that measure skin and nail outcomes
4. Generic instruments that measure population
health
5. Instruments that are not specific to the domain:
PsA Symptoms
6. Instruments with feasibility or clinimetric
limitations (e.g. substantial floor effect given the
likelihood of milder PsA in psoriasis trials)
7. Instruments that measure only joint pain or
physical function

Part C. Pubmed Search strategy
We conducted a MEDLINE search through Pubmed from inception to March 2017 to identify
validation studies in patients with psoriasis and/or psoriatic arthritis of the instruments selected in
Step 2. The search strategy was based on recommendations for performing systematic reviews of
measurement properties published by Terwee et al.(93) Consequently, we combined terms for
“symptoms or severity or activity or quality of life”, “psoriasis or psoriatic arthritis”,
“measurement instrument” and “measurement properties” (Table S3).
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In addition, we searched for abstracts accepted for oral or poster presentation at the American
College of Rheumatology Annual Scientific Meeting from inception to March 2017 using the name
of the instruments as keywords, and we reviewed reference lists of identified studies.
Eligibility criteria: we considered eligible full-text original English or Spanish articles or abstracts
of studies aiming to evaluate one or more measurement properties of the identified instruments in
patients with psoriasis or psoriatic arthritis.
#1:
Construct
search
#2:
Population

#3:
instrument
search
#4

symptoms[tiab] or severity[tiab] or activity[tiab] or quality of life[tiab]
"Arthritis, Psoriatic"[Mesh] OR Arthritis, Psoriatic[tiab] OR Psoriasis,
Arthritic[tiab] OR Arthritic Psoriasis[tiab] OR Psoriatic Arthritis[tiab] OR
Psoriasis Arthropathica[tiab] OR Psoriatic Arthropathy[tiab] OR Arthropathies,
Psoriatic[tiab] OR Arthropathy, Psoriatic[tiab] OR Psoriatic Arthropathies[tiab]
OR "Psoriasis"[MeSH] OR Psoriasis[tiab] OR Psoriases[tiab] OR Pustulosis of
Palms and Soles[tiab] OR Pustulosis Palmaris et Plantaris[tiab] OR
Palmoplantaris Pustulosis[tiab] OR Pustular Psoriasis of Palms and Soles[tiab]
Patient Global OR Patient Global Assessment[tiab] OR PGA[tiab] OR Routine
Assessment Patient Index Data 3[tiab] OR RAPID3[tiab] OR Psoriatic Arthritis
Impact of Disease[tiab] OR PsAID[tiab] OR PsAID9[tiab] OR PsAID12[tiab]
#1 and #2 and #3 and SENSITIVE FILTER for measurement properties:
(instrumentation[sh] OR methods[sh] OR Validation Studies[pt] OR
Comparative Study[pt] OR ‘‘psychometrics’’[MeSH] OR psychometr*[tiab]
OR clinimetr*[tw] OR clinometr*[tw] OR ‘‘outcome assessment (health
care)’’[MeSH] OR outcome assessment[tiab] OR outcome measure*[tw] OR
‘‘observer variation’’[MeSH] OR observer variation[tiab] OR ‘‘Health Status
Indicators’’[Mesh] OR ‘‘reproducibility of results’’[MeSH] OR
reproducib*[tiab] OR ‘‘discriminant analysis’’[MeSH] OR reliab*[tiab] OR
unreliab*[tiab] OR valid*[tiab] OR coefficient[tiab] OR homogeneity[tiab] OR
homogeneous[tiab] OR ‘‘internal consistency’’[tiab] OR (cronbach*[tiab]
AND (alpha[tiab] OR alphas[tiab])) OR (item[tiab] AND (correlation*[tiab]
OR selection*[tiab] OR reduction*[tiab])) OR agreement[tiab] OR
precision[tiab] OR imprecision[tiab] OR ‘‘precise values’’[tiab] OR test–
retest[tiab] OR (test[tiab] AND retest[tiab]) OR (reliab*[tiab] AND (test[tiab]
OR retest[tiab])) OR stability[tiab] OR interrater[tiab] OR inter-rater[tiab] OR
intrarater[tiab] OR intra-rater[tiab] OR intertester[tiab] OR inter-tester[tiab] OR
intratester[tiab] OR intra-tester[tiab] OR interobserver[tiab] OR interobserver[tiab] OR intraobserver[tiab] OR intraobserver[tiab] OR
intertechnician[tiab] OR inter-technician[tiab] OR intratechnician[tiab] OR
intra-technician[tiab] OR interexaminer[tiab] OR inter-examiner[tiab] OR
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intraexaminer[tiab] OR intra-examiner[tiab] OR interassay[tiab] OR interassay[tiab] OR intraassay[tiab] OR intra-assay[tiab] OR interindividual[tiab]
OR inter-individual[tiab] OR intraindividual[tiab] OR intra-individual[tiab] OR
interparticipant[tiab] OR inter-participant[tiab] OR intraparticipant[tiab] OR
intra-participant[tiab] OR kappa[tiab] OR kappa’s[tiab] OR kappas[tiab] OR
repeatab*[tiab] OR ((replicab*[tiab] OR repeated[tiab]) AND (measure[tiab]
OR measures[tiab] OR findings[tiab] OR result[tiab] OR results[tiab] OR
test[tiab] OR tests[tiab])) OR generaliza*[tiab] OR generalisa*[tiab] OR
concordance[tiab] OR (intraclass[tiab] AND correlation*[tiab]) OR
discriminative[tiab] OR ‘‘known group’’[tiab] OR factor analysis[tiab] OR
factor analyses[tiab] OR dimension*[tiab] OR subscale*[tiab] OR
(multitrait[tiab] AND scaling[tiab] AND (analysis[tiab] OR analyses[tiab])) OR
item discriminant[tiab] OR interscale correlation*[tiab] OR error[tiab] OR
errors[tiab] OR ‘‘individual variability’’[tiab] OR (variability[tiab] AND
(analysis[tiab]
OR
values[tiab]))
OR
(uncertainty[tiab]
AND
(measurement[tiab] OR measuring[tiab])) OR ‘‘standard error of
measurement’’[tiab] OR sensitiv*[tiab] OR responsive*[tiab] OR
((minimal[tiab] OR minimally[tiab] OR clinical[tiab] OR clinically[tiab]) AND
(important[tiab] OR significant[tiab] OR detectable[tiab]) AND (change[tiab]
OR difference[tiab])) OR (small*[tiab] AND (real[tiab] OR detectable[tiab])
AND (change[tiab] OR difference[tiab])) OR meaningful change[tiab] OR
‘‘ceiling effect’’[tiab] OR ‘‘floor effect’’[tiab] OR ‘‘Item response
model’’[tiab] OR IRT[tiab] OR Rasch[tiab] OR ‘‘Differential item
functioning’’[tiab] OR DIF[tiab] OR ‘‘computer adaptive testing’’[tiab] OR ‘‘
item bank’’[tiab] OR ‘‘cross-cultural equivalence’’[tiab])
#5

#4 NOT exclusion filter:
(‘‘addresses’’[Publication Type] OR ‘‘biography’’[Publication Type] OR
‘‘case reports’’[Publication Type] OR ‘‘comment’’[Publication Type] OR
‘‘directory’’[Publication Type] OR ‘‘editorial’’[Publication Type] OR
‘‘festschrift’’[Publication Type] OR ‘‘interview’’[Publication Type] OR
‘‘lectures’’[Publication Type] OR ‘‘legal cases’’[Publication Type] OR
‘‘legislation’’[Publication Type] OR ‘‘letter’’[Publication Type] OR
‘‘news’’[Publication Type] OR ‘‘newspaper article’’[Publication Type] OR
‘‘patient
education
handout’’[Publication
Type]
OR
‘‘popular
works’’[Publication Type] OR ‘‘congresses’’ [Publication Type] OR
‘‘consensus development conference’’[Publication Type] OR ‘‘consensus
development
conference,nih’’[Publication
Type]
OR
‘‘practice
guideline’’[Publication Type]) NOT (‘‘animals’’[MeSH Terms] NOT
‘‘humans’’[MeSH Terms])
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Part D. Definition of measurement terms(22, 50)
Content Validity (including face The extent to which the content of the instrument is a good
validity)

representation of the construct to be measured

Internal Structure

Refers to relatedness between the items of the instrument
which is important to define scales or subscales

Structural Validity

The extent to which the scores of the instrument accurately
represent the dimensionality of the construct to be
measured

Internal Consistency

The extent to which the items of the instruments are related
to each other

Cross-cultural Validity

The extent to which the performance of the items on a
translated or culturally adapted instrument is an accurate
reflection of the performance of the items of the original
version of the instrument

Reliability

The extent to which the instrument is free from
measurement error

Responsiveness

The extent to which the instrument is sensitive to change
over time in the construct to be measured

Hypothesis Testing

The extent to which the scores of the instruments are
aligned with a priori hypothesis that assume that the
instrument is a valid measure of the construct to be
measured

Measurement Error

The error (systematic or random) of a subject’s score that
is not attributed to real changes in the construct to be
measured

Criterion Validity

The extent to which to which the scores of the instrument
are a good representation of a “gold standard”

Part E. Overview and psychometric properties of PsA Symptoms Measures
Patient’s Global Assessment-Arthritis (PG-arthritis)
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Overview:
Global assessment scales are meant to measure the impact of a patient’s disease on his or her
life. The Group for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA) has
advocated for measuring 3 distinct global assessments that include Skin Global Assessment, Joint
Global Assessment, and a Joint and Skin Assessment.
Questions to address each of these PGA may be phrased in slightly different ways and
generally specify a time period over which to rate the effect of their disease. Responses can be
recorded either on a 100-mm Visual Analogue Scale (VAS), an 11-point Numeric Rating Scale
(NRS) or a Likert-type scale.
Cauli et al. 2011(48)
100-mm Visual Analogue Scale (VAS): ”In all the ways in which your ARTHRITIS affects you,
how would you rate the way you felt over the past week?” (excellent/poor)
MEASUREMENT PROPERTY

RATING
MEASUREMENT
PROPERTY

OF

CONTENT VALIDITY
The question was designed by ‘expert opinion’ consensus among ? = The instrument was
GRAPPA members (dermatologists, rheumatologists and other developed and evaluated
investigators)
by GRAPPA experts but
there it is not clear whether
patients were involved.
INTERNAL STRUCTURE
Structural Validity
Internal Consistency
Cross-Cultural Validity
RELIABILITY
Test- Retest: ICC (after 1 week) = 0.86 (95% CI 0.81-0.89)
RESPONSIVENESS
HYPOTHESIS TESTING
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(+) = ICC>0.7

Convergent validity:

(?) : Hypotheses were not
set a priori. They use linear
Multiple linear regression to quantify the specific influence of TJC, regression.
SJC, dactylitis, enthesitis, arthritis duration, sex, age and
occupation on PJA.
- Enthesitis, arthritis duration, sex, age and occupation were
eliminated from the model through backward stepwise
selection (not significantly associated with PGA).
- Outcome: PJA
- Exposure Variables: of TJC, SJC, dactylitis, enthesitis,
arthritis duration, sex, age and occupation
- The final regression model statistically significant (p<
0.00001, R2 = 0.24) included SJC (B coefficient 0.88 (95%
CI 0.24-1.52)), TJC (B coefficient 0.76 (95% CI 0.47–
1.06)) and dactylitis (B coefficient 9.45 (95% CI -0.1–
18.99)).
Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY
Translated into: Italian, German, Portuguese, Hungarian, Dutch and Spanish
1-item instrument
Missing data not reported
Floor/Ceiling Effect: not reported
Eder et al. 2015(30)
11-point NRS PGA: “Considering all the ways your ARTHRITIS has affected you during the last
week, circle the number that best describes how you have been doing”
MEASUREMENT PROPERTY

RATING
OF
MEASUREMENT
PROPERTY

CONTENT VALIDITY
INTERNAL STRUCTURE
Structural Validity
Internal Consistency
Cross-Cultural Validity
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RELIABILITY
RESPONSIVENESS
HYPOTHESIS TESTING
Convergent validity:

(-) : The following
criteria
was
not
Pearson’s correlation between PG-Arthritis and Physician Global achieved: At least 75%
Assessment (PhGA) with disease-related variables
of the results are in
accordance with the
Variables
PGA
PhGA
PGA – PhGA hypotheses (hypotheses
Difference
were not set a priori and
Duration of PsA
-0.1*
-0.21** -0.09*
most comparators had
TJC
0.42** 0.73**
-0.23**
low correlations)
SJC
0.30** 0.65**
-0.29**
N dactylitic digits
0.18** 0.35**
-0.14**
Active enthesal sites
0.22** 0.37**
-0.11**
Damaged joint count
-0.07
0.07
0.016**
Duration of morning 0.29** 0.28**
0.06
stiffness
PASI
0.08
0.12**
-0.03
CRP
0.21** 0.27**
-0.02
ESR
0.13** 0.18**
-0.03
Fibromyalgia
tender 0.31** 0.15**
0.19**
points
HAQ
0.68** 0.47**
0.31**
DLQI
0.34** 0.24**
0.14**
Back Pain
0.26** 0.44**
0.35**
Patient global pain
0.84** 0.56**
0.4**
Fatigue score
0.7**
0.36**
0.44**
SF36 MCS
-0.26** -0.37**
0.56**
SF36 PCS
-0.50** -0.38**
0.77**
*P< 0.05 **p< 0.01
Multivariable linear regression:
The main factors that explained the variability of PGA were pain on
a NRS (R2partial – 72.5%), fatigue (Fatigue Severity Scale R2partial –
5.5%), and disability scores (SF-36 MCS and PCS (R2partial – 2.2%).
The difference between PGA and PhGA were predominantly
explained by fatigue (B coefficient = 0.19 (95% CI 0,1. 028), TJC
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(B coefficient = -0.12 (95% CI -0,15. -0.09), and pain (B coefficient
= 0.27 (95% CI 0,17. 037).
Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY
1-item instrument
Missing data: 11.2%
Floor/Ceiling effect: Not reported
Talli et al 2015(31)
11-point NRS PGA: “Considering all the ways your ARTHRITIS has affected you during the last
week, circle the number that best describes how you have been doing”
MEASUREMENT PROPERTY

RATING
OF
MEASUREMENT
PROPERTY

CONTENT VALIDITY
INTERNAL STRUCTURE
Structural Validity
Internal Consistency
Cross-Cultural Validity
RELIABILITY
RESPONSIVENESS
HYPOTHESIS TESTING
Convergent validity:
Physical impact

Impact related to skin Psychological and
social impact
Pain PsAID = 0.83 Skin
problems Coping PsAID =
Discomfort PsAID PsAID = 0.4
0.65
= 0.64
DLQI PsAID = 0.22 Anxiety,
fear,
Work/leisure
Embarrassment
uncertainty PsAID =
PsAID = 0.73
PsAID = 0.34
0.49
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(+) : Moderate to very
strong correlations with
related
measures.
However, hypotheses
were not set a priori

Functional capacity % of skin lesions = Fatigue PsAID =
PsAID = 0.71
0.18
0.69
HAQ = 0.57
SF-36 MCS = -0.45
SF-36 = -0.62
EQ-5D = -0.63
DAS28-ESR = 0.44
Depression PsAID =
TJC = 0.34
0.5
SJC = 0.32
Sleep disturbance
Physician
PsA
PsAID = 0.6
global assessment =
Social participation
0.49
PsAID = 0.49
Physician
SKIN
assessment = 0.14
Physician JOINT
assessment = 0.43
Multiple linear regression: aimed to quantify specific influence of the
domains of PsAID in the variance of PJA
• Outcome: PJA
• Exposure Variables: PsAID domains
• The final regression model statistically significant (p<
0.00001, R2 = 0.778) included pain (B coefficient 0.525 (SD
0.053)), work and/or leisure (B coefficient 0.178 (SD
0.004)), fatigue (B coefficient 0.155 (SD0.041), depression
(B coefficient -0.104 (SD 0.044)) and coping (B coefficient
0.141 (SD 0.047))
•
Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY
1-item instrument
Missing data: <5%.
Floor and ceiling effects estimated from distribution of score curves: 7% and 3.5%, respectively.

Routine Assessment Patient Index 3 (RAPID3)
Overview:
The RAPID3 is a patient-reported disease activity measures developed for patients with
rheumatoid arthritis (RA) for use in clinical care, although it may also be useful in clinical research.
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After initial validation in patients RA, its use has been extended to other rheumatologic conditions;
however, a few series of validation studies in patients with psoriasis arthritis have been done
recently.
RAPID3 is a simple arithmetic composite index of three patient self-report measures- Physical
Function, Pain, Patient Global estimate status- on a Health Assessment Questionnaire (HAQ) or a
Multidimensional Heath Assessment Questionnaire (MDHAQ). Each self-report is scored 0-10;
raw scores range from 0-30. For RA, a score ≤3 is associated with remission, 3.1-6 low disease
activity, 6.1-12 moderate disease activity, and >12 high disease activity. It can be completed in 510 seconds.
Michelson et al. 2015(94)
RAPID3 was calculated using a Modified Health Assessment Questionnaire (MHAQ: 8 items)
instead of a Multidimensional Health Assessment Questionnaire (MDHAQ: 10 items). Therefore,
questions i: walking two miles and j: participation in sports were not included. Authors argue this
may have affected the final score in a maximum of 0.7 points (0-10).
MEASUREMENT PROPERTY

RATING
MEASUREMENT
PROPERTY

CONTENT VALIDITY
INTERNAL STRUCTURE
Structural Validity
Internal Consistency
Cross-Cultural Validity
RELIABILITY
RESPONSIVENESS
HYPOTHESIS TESTING
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OF

Convergent validity:
Spearman’s correlation:
DAS28-ESR = 0.521
CDAI = 0.768
BASDAI= 0.90
BASFI = 0.86
All p<0.001

(+) : Moderate to very
strong correlations with
related
measures.
However, hypotheses were
not set a priori

Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY

Coates et al. 2016(38, 95)
RAPID3 was calculated using a HAQ-DI instead of a MDHAQ and VAS scales for pain and
patient global instead of NRS in the RAPID3 tool.
MEASUREMENT PROPERTY

RATING
MEASUREMENT
PROPERTY

OF

CONTENT VALIDITY
INTERNAL STRUCTURE
Structural Validity
Internal Consistency
Cross-Cultural Validity
RELIABILITY
RESPONSIVENESS
TICOPA sample:
Change in RAPID3 score at week 48 was highly discriminant
between tight-control vs standard treatment group (t value: -3.43,
p<0.001).
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(+) Hypothesis can be
deduced though they are
not
clearly
stated.
Correlation
of
mean
changes is strong.

LOPAS sample:
Correlation between Change in RAPID3 and Change in
PASDAS=0.8 (p< 0.01)
Correlation between Change in RAPID3Ps and Change in
PASDAS=0.82 (p< 0.01)
Mean (SD) change in RAPID3: -6.2 (9.9), SEM =6.15, SRM = 0.62
and SDD = 8.5 during follow up.
HYPOTHESIS TESTING
Convergent validity:

(+) : Moderate to strong
correlations with related
measures.
However,
hypotheses were not set a
priori

TICOPA sample:
RAPID3 Ps (adding skin VAS) = 0.831
LOPAS sample
DAPSA = 0.59 (p<0.01)
Joint VAS = 0.83
EQ5D = 0.65
FACIT-fatigue = 0.63
TJC = 0.39
SJC = 0.21
CRP = 0.17
Known-Group Validity:
RAPID3 near remission was highly discriminant between tightcontrol vs standard treatment group (chi2 7.48, p=0.006)
RAPID3 Swollen Joint Count 1 (RAPID3SCT1) was also
discriminant between tight-control vs standard treatment group
(chi2 7.303, p=0.009)
RAPID3Ps near remission and RAPID3 near remission or mild
were NOT discriminant.
Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
TICOPA sample:
PASDAS=0.8 (p<0.01)

(+) Hypothesis can be
deduced though they are
not
clearly
stated.
Correlation
of
mean
changes is strong.

FEASIBILITY AND INTERPRETABILITY
TICOPA sample:
RAPID3 cut-off values lies between MDA and VLDA:
PEA (percentage of exact agreement) between MDA and RAPID3 Remission (score < 3): 85.2%

78

PEA between VLDA and RAPID3 Remission: 73.6%
LOPAS sample:
Minimal Important Difference (MID) for improvement using the anchor method: -8.1 (SD 5.9)
MID for improvement using the ROC method: -5.1 (AUC 0.84)
Vakil-Gilani et al. 2015(40, 96)
MEASUREMENT PROPERTY

RATING
MEASUREMENT
PROPERTY

OF

CONTENT VALIDITY
INTERNAL STRUCTURE
Structural Validity
Internal Consistency
Cross-Cultural Validity
RELIABILITY
RESPONSIVENESS
HYPOTHESIS TESTING
Convergent validity:
Non-linear least square regression:
- In patients with Psoriasis:
Outcome: Psoriatic Quality of Life (PQoL-12)
Variables: RAPID3, time since first visit
RAPID3 beta coefficient: 16.6 (1.63)
RAPID32 beta coefficient: -1.22 (0.07)
Time since first visit beta coefficient: -0.002 (0.00467)
Saturation (q=281 (116) of time since first visit2 beta coefficient: 0.0002 (0.000174)
Adjusted R2: 0.414
- In patients with Psoriatic Arthritis:
Outcome: Psoriatic Quality of Life (PQoL-12)
Variables: RAPID3, time since first visit
RAPID3 beta coefficient: 12.9 (2.99)
Change (q=2.28 (81.5) in slope of RAPID3 beta coefficient: -7.39
(3.38)
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(-): authors hypothesized
that
PQoL12
would
correlate
well
with
RAPID3

Time since first visit beta coefficient: -0.00172 (0.00685)
Saturation (q=223 (116) of time since first visit2 beta coefficient:
0.000417 (0.000388)
Adjusted R2: 0.340
Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY and INTERPRETABILITY
Missing values: 46%
RAPID3 cut off values for PQoL12 scores of 48 (mild) and 96 (moderate) were 1.55 and 5.72,
respectively in psoriasis patients
RAPID3 cut off values for PQoL12 scores of 48 (mild) and 96 (moderate) were 1.89 and 6.34,
respectively in patients with PsA
Psoriatic Arthritis Impact of Disease (PsAID-9 and -12 item)
Overview:
The PsAID is a measure developed by the European League Against Rheumatism (EULAR)
and is composed of domains selected by an international group of patients with PsA. The PsAID
is not specifically an HRQL PRO. It is instead intended for use as a patient-reported measure of
disease impact on life in general.
The PsAID has 2 versions: 1 with 9 domains for RCTs and 1 with 12 domains for clinical
care. PsAID domains include the following: (1) pain (pain in joints, spine, and skin); (2) skin
problems (including itching); (3) fatigue (being physically tired, but also mental fatigue, lack of
energy); (4) ability to work/leisure; (5) functional capacity; (6) feeling of discomfort; (7) sleep
disturbance; (8) anxiety, fear, and uncertainty (about the future, treatments, fear of loneliness); (9)
coping (adjustment to the disease, managing, being in charge, making do with the disease); (10)
embarrassment and/or shame due to appearance; (11) social participation; and (12) depression
(Numbers 10–12 are added to the 9-item questionnaire).
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Comparison of 12 and 9 domains in terms of psychometric properties by Gossec et al showed
no improvement with the three additional domains, and the correlation and agreement between
results with 9 and 12 domains was high. The last 3 items (Embarrassment, social participation and
depression had strong face validity as they represent important domains that should not be
excluded.
The questionnaire uses a weighted scoring system (weights were derived by patient
impression of importance) and has a range of 0 to 10 (higher scores are worse) with 4 being
considered a patient acceptable symptom state.
PSAID9
De Wit et al. 2014(46)
MEASUREMENT PROPERTY

RATING
MEASUREMENT
PROPERTY

OF

CONTENT VALIDITY
The development involved an initial literature review to identify
domains, these were endorsed by 12 patient-research partners.
Then, 140 international patients selected the final 12 domains
assessed by the PsAID. Questions were elaborated by 14
physicians (including one dermatologist) and two health
professionals from 13 European countries.

INTERNAL STRUCTURE
Structural Validity
Internal Consistency
Cross-Cultural Validity
RELIABILITY
-
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(+) : All items refer to
relevant aspects of the
construct to be measured
AND are relevant for the
target population AND are
relevant for the context of
use
AND
together
comprehensively reflect
the construct to be
measured.

RESPONSIVENESS
HYPOTHESIS TESTING
Convergent validity:
Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY
Gossec et al. 2014(33)
MEASUREMENT PROPERTY

RATING
MEASUREMENT
PROPERTY

CONTENT VALIDITY
The development involved an initial literature review to identify
domains, these were endorsed by 12 patient-research partners.
Then, 140 international patients selected the final 12 domains
assessed by the PsAID. Questions were elaborated by 14
physicians (including one dermatologist) and two health
professionals from 13 European countries.

OF

(+) : All items refer to
relevant aspects of the
construct to be measured
AND are relevant for the
target population AND are
relevant for the context of
use
AND
together
comprehensively reflect
the construct to be
measured.

INTERNAL STRUCTURE
Structural Validity
Not assessed because they state PsAID is not based on a reflective
model
Internal Consistency
Cronbach’s alpha: PsAID-9: 0.93
Not rated as PsAID is
based on a formative
model
Cross-Cultural Validity
RELIABILITY
Intraclass Classification
(+) = ICC>0.7
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Assessment 2-10 days after baseline: ICC 0.94 (95% CI 0.92 to
0.96)
RESPONSIVENESS
Standard Response Mean (SRM): 0.9 (95% CI 0.88 to 0.92)
HYPOTHESIS TESTING
Convergent validity:
Spearman’s Correlation PsAID9:
PGA: 0.84
Patient global (joints): 0.845
Patient global (neck, back, hip pain): 0.711
Pain NRS: 0.842
EQ-5D: −0.752
HAQ: 0.721
SF-36 aggregated physical score: −0.731
Patient global (psoriasis): 0.550
DAS28-ESR: 0.546
Physician Global Assessment: 0.530
SF-36 aggregated emotional score: −0.578

(?) Correlation of mean
changes are not assessed
(+) : Moderate to strong
correlations with related
measures.
However,
hypotheses were not set a
priori

Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY
Percentage of missing data was very low (1%)
Translations: English, Estonian, Flemish, French, German, Hungarian, Italian, Norwegian,
Romanian, Russian, Spanish and Turkish).
Floor effect: 1%
Ceiling effect: 0%
The cut-off value of Patient-Acceptable Symptom State (PASS) was estimated as the 75 % of
patients considering themselves in an “acceptable” state at baseline.
PASS cut-off: PsAid-12: <3.95, PsAid-9: < 4.1. Proposed cut-off value for both scores: 4.
MIC was estimated using ROC curves: PsAid-12: 3 points of change, PsAid-9: 3.6 points of
change. Proposed MCI for both scores: 3 points.

PSAID12
Gossec et al. 2014(33)
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MEASUREMENT PROPERTY

RATING
MEASUREMENT
PROPERTY

CONTENT VALIDITY
The development involved an initial literature review to identify
domains, these were endorsed by 12 patient-research partners.
Then, 140 international patients selected the final 12 domains
assessed by the PsAID. Questions were elaborated by 14
physicians (including one dermatologist) and two health
professionals from 13 European countries.

OF

(+) : All items refer to
relevant aspects of the
construct to be measured
AND are relevant for the
target population AND are
relevant for the context of
use
AND
together
comprehensively reflect
the construct to be
measured.

INTERNAL STRUCTURE
Structural Validity
Not assessed because they state PsAID is not based on a reflective
model
Internal Consistency
Cronbach’s alpha: 0.94
Not rated as PsAID is
based on a formative
model
Cross-Cultural Validity
RELIABILITY
Intraclass Classification
(+) = ICC>0.7
Assessment 2-10 days after baseline: ICC 0.95 (95% CI 0.92 to
0.96)
RESPONSIVENESS
Standard Response Mean (SRM): 0.91 (95% CI 0.89 to 0.93)
(?) Correlation of mean
changes are not assessed
HYPOTHESIS TESTING
Convergent validity:
(+) : Moderate to strong
Spearman’s Correlation PsAID9:
correlations with related
Patient global assessment 0.843
measures.
However,
Patient global (joints) 0.836
hypotheses were not set a
Patient global (neck, back, hip pain) 0.709
priori
Patient global (psoriasis) 0.554
SF-36 aggregated physical score −0.725
SF-36 aggregated emotional score −0.597
HAQ 0.723
Pain numeric assessment 0.834
DLQI 0.422
EQ-5D −0.758
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DAS28-ESR 0.547
Physician global assessment 0.530
All p <0.0001
Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY
Percentage of missing data was very low (1%)
Translations: English, Estonian, Flemish, French, German, Hungarian, Italian, Norwegian,
Romanian, Russian, Spanish and Turkish).
Floor effect: 1%
Ceiling effect: 0%
The cut-off value of Patient-Acceptable Symptom State (PASS) was estimated as the 75 % of
patients considering themselves in an “acceptable” state at baseline.
PASS cut-off: PsAid-12: <3.95, PsAid-9: < 4.1. Proposed cut-off value for both scores: 4.
MIC was estimated using ROC curves: PsAid-12: 3 points of change, PsAid-9: 3.6 points of
change. Proposed MCI for both scores: 3 points.

Salaffi et al. 2016(36)
MEASUREMENT PROPERTY

RATING
MEASUREMENT
PROPERTY

CONTENT VALIDITY
INTERNAL STRUCTURE
Structural Validity
Internal Consistency
PsAID-12 touch-screen: Cronbach’s alpha ranged from 0.871- (+) = ICC>0.7
0.895.
PsAID-12 paper-and-pencil: Cronbach’s alpha ranged from 0.8690.991.
Cross-Cultural Validity
RELIABILITY
-
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OF

RESPONSIVENESS
HYPOTHESIS TESTING
Convergent validity:
Spearman correlation coefficient of touch-screen PsAID-12
PASDAS 0.667
DAPSA 0.644
HAQ 0.662
PhGA 0.637
SCQ 0.485

SF-36 PCS 0.474
SF-36 MCS 0.218
Dactylitis 0.485
LEI 0.387
PASI 0.251

(+) : Moderate to strong
correlations with related
measures.
However,
hypotheses were not set a
priori

All p <0.0001
Discriminant validity: Known-group Validity
PsAID-12 touch-screen version:
The PSAID-12 showed ability to discriminate between disease
activity level using ROC curves. Results were identical to those
provided by HAQ, SF-36 PCS, and composite disease activity
indices to distinguish patients with active and inactive disease.
The discriminatory MDA was very good: AUC of 0.937 (95% CI
0.898 0.975)
MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY
Paper-and-pencil and touch-screen formats
PsAID-12 touch-screen:
95% of patients reported it was “easy to use”
97% considered the interface “friendly”
92% “liked using the tpuch-screen to complete the questionnaire.
84% preferred the touch-screen over the paper-and-pencil format
Mean time of completion: 2 minutes (95% CI 1.71, 2.21). Difference with paper-and-pencil
version was significant (ttest+-3.18, p=0.002).
PsAID paper-and-pencil:
Mean time of completion: 2.7 minutes (95% CI 2.25, 2.88)
PsAID-12 touch-screen:
Sensitivity and specificity for the possible threshold values were obtained from data on
discriminant validity (AUC 0.937 (95% CI, 0,090 0,975), selecting the highest diagnostic
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accuracy (minimal false-negative and false-positive results). The resulting cutoff value for was
2.5 (sensitivity 86.2%, specificity 91.7%) with an positive likelihood ratio of 10.3, when
MDA-OMERACT were used.

Di Carlo et al. 2017(37)
MEASUREMENT PROPERTY

RATING
OF
MEASUREMENT
PROPERTY

CONTENT VALIDITY
INTERNAL STRUCTURE
Structural Validity
Factor analysis was conducted to assess the factorial structure of the Not rated as PsAID is
Italian version of PsAID-12. Cut-off value:0.6. Result: 2 factors:
based on a formative
PsAID Symptom Score: eigenvalues for 9 items=7.201, accounted model
for 51.4% of the explained variance and represented the patient’s
rating for articular disease effect on different daily life areas
PsAID Skin Score: eigenvalues for 3 items= 1.617, accounted for
22.1% of the variance, representing the patient’s rating of PsO effect
on HRQOL.
Internal Consistency
PsAID-12: Cronbach’s alpha 0.93 (95% lower confidence Not rated as PsAID is
limit=0.92)
based on a formative
PsAID Symptom Score: Cronbach’s alpha 0.95 (95% lower model
confidence limit=0.93)
PsAID Skin Score: Cronbach’s alpha 0.83 (95% lower confidence
limit=0.78)
Cross-Cultural Validity
RELIABILITY
RESPONSIVENESS
HYPOTHESIS TESTING
Convergent validity:

(+) : Moderate to strong
correlations with related
measures.
However,
hypotheses were not set a
priori

87

PsAID Skin Score
cDAPSA 0.711
DAPSA 0.717
DLQI 0.684
PGA 0.638
PsAID-12 0.897
PsAID
Symptom
Score 0.819
All p <0.0001

PsAID Symptom
Score
cDAPSA 0.880
DAPSA 0.879
DLQI 0.449
PGA 0.409
PsAID-12 0.986

PsAID-12
cDAPSA 0.867
DAPSA 0868
DLQI 0.531
PGA0.489

Discriminant validity: MEASUREMENT ERROR
CRITERION VALIDITY
FEASIBILITY
According to the Clinical DAPSA values, patients were classified into 4 disease activity states:
• Remission (REM) <4
• Low Disease Activity (LDA) >4 and <13
• Moderate Disease Activity (MDA >13 and <27
• High Disease Activity (HDA)>27
Cut-off values of the PSAID were obtained considering the 75th and 25th percentile mean values
of adjacent categories:
• REM < 1.4
• LDA >1.4 and <4.1
• MDA >4.1 and <6.7
HDA >6.7
Visual Analogue Scale (VAS), Numeric Rating Scale (NRS), Tender Joint Count (TJC), Swollen
Joint Count (SJC), Patient Joint Assessment (PJA), Psoriasis Index and Severity Area (PASI), CReactive Protein (CRP), Erythrocyte Sedimentation Rate (ESR), Health Assessment Questionnaire
(HAQ), Dermatology Life Quality Index (DLQI), Physical Component Summary score of the
Medical Outcome Survey Short Form-36 (SF-36 PCS), Mental Component Summary score of the
Medical Outcome Survey Short Form-36 (SF-36 MCS), EuroQol-5D (EQ-5D), Disease Activity
Score 28 joints (DAS28), Composite Psoriatic Disease Activity Index (CPDAI), Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI), Bath Ankylosing Spondylitis Functional Index
(BASFI), Psoriatic Arthritis Disease Activity Score (PASDAS), Standard Error of Measurement
(SEM), Standardized Response Mean (SRM), Disease Activity index for PSoriatic. Arthritis
(DAPSA), Functional Assessment of Chronic Illness Therapy (FATIC), Minimal Disease Activity
(MDA), Very-low disease activity (VLDA), Percentage of Exact Agreement (PEA), Minimal
Important Difference (MID), Receiving-Operating Curve (ROC), Leeds Enthesitis Index
(LEI), Self-Administered Comorbidity Questionnaire (SCQ)

88

Supplementary material for Project 2:
Development of the PsO Sleepy-Q and the PsA Sleepy-Q: two questionnaires to characterize
sleep in patients with psoriatic disease
Part A. Systematic search to identify the domains assessed in sleep patient reported outcome
measures (PROMs):
We searched for reviews and systematic reviews of patient-reported outcome measures
(PROMs) for sleep, sleep disturbance or sleep disorders in Pubmed from inception to August 2017.
We adapted the search strategy published by Terwee et al for systematic reviews on psychometric
properties of PROMs:

Steps
#1
#2
#3

Terms
Construct
instruments[tiab] OR scales[tiab] OR Questionnaires[tiab] OR measures[ti] OR
methods[ti] OR outcome measurements[tiab] OR (tests[tiab] AND review[tiab])
OR Questionnaires[MeSH] OR interview[MeSH]
#1 AND #2 AND filter for measurement properties: instrumentation[sh] OR
methods[sh] OR Validation Studies[pt] OR Comparative Study[pt] OR
‘‘psychometrics’’[MeSH] OR psychometr*[tiab] OR clinimetr*[tw] OR
clinometr*[tw] OR ‘‘outcome assessment (health care)’’[MeSH] OR outcome
assessment[tiab] OR outcome measure*[tw] OR ‘‘observer variation’’[MeSH] OR
observer variation[tiab] OR ‘‘Health Status Indicators’’[Mesh] OR
‘‘reproducibility of results’’[MeSH] OR reproducib*[tiab] OR ‘‘discriminant
analysis’’[MeSH] OR reliab*[tiab] OR unreliab*[tiab] OR valid*[tiab] OR
coefficient[tiab] OR homogeneity[tiab] OR homogeneous[tiab] OR ‘‘internal
consistency’’[tiab] OR (cronbach*[tiab] AND (alpha[tiab] OR alphas[tiab])) OR
(item[tiab] AND (correlation*[tiab] OR selection*[tiab] OR reduction*[tiab])) OR
agreement[tiab] OR precision[tiab] OR imprecision[tiab] OR ‘‘precise
values’’[tiab] OR test–retest[tiab] OR (test[tiab] AND retest[tiab]) OR
(reliab*[tiab] AND (test[tiab] OR retest[tiab])) OR stability[tiab] OR
interrater[tiab] OR inter-rater[tiab] OR intrarater[tiab] OR intra-rater[tiab] OR
intertester[tiab] OR inter-tester[tiab] OR intratester[tiab] OR intra-tester[tiab] OR
interobserver[tiab] OR inter-observer[tiab] OR intraobserver[tiab] OR
intraobserver[tiab] OR intertechnician[tiab] OR inter-technician[tiab] OR
intratechnician[tiab] OR intra-technician[tiab] OR interexaminer[tiab] OR interexaminer[tiab] OR intraexaminer[tiab] OR intra-examiner[tiab] OR interassay[tiab]
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#4

#5
#6

OR inter-assay[tiab] OR intraassay[tiab] OR intra-assay[tiab] OR
interindividual[tiab] OR inter-individual[tiab] OR intraindividual[tiab] OR intraindividual[tiab] OR interparticipant[tiab] OR inter-participant[tiab] OR
intraparticipant[tiab] OR intra-participant[tiab] OR kappa[tiab] OR kappa’s[tiab]
OR kappas[tiab] OR repeatab*[tiab] OR ((replicab*[tiab] OR repeated[tiab]) AND
(measure[tiab] OR measures[tiab] OR findings[tiab] OR result[tiab] OR
results[tiab] OR test[tiab] OR tests[tiab])) OR generaliza*[tiab] OR
generalisa*[tiab]
OR
concordance[tiab]
OR
(intraclass[tiab]
AND
correlation*[tiab]) OR discriminative[tiab] OR ‘‘known group’’[tiab] OR factor
analysis[tiab] OR factor analyses[tiab] OR dimension*[tiab] OR subscale*[tiab]
OR (multitrait[tiab] AND scaling[tiab] AND (analysis[tiab] OR analyses[tiab])) OR
item discriminant[tiab] OR interscale correlation*[tiab] OR error[tiab] OR
errors[tiab] OR ‘‘individual variability’’[tiab] OR (variability[tiab] AND
(analysis[tiab] OR values[tiab])) OR (uncertainty[tiab] AND (measurement[tiab]
OR measuring[tiab])) OR ‘‘standard error of measurement’’[tiab] OR
sensitiv*[tiab] OR responsive*[tiab] OR ((minimal[tiab] OR minimally[tiab] OR
clinical[tiab] OR clinically[tiab]) AND (important[tiab] OR significant[tiab] OR
detectable[tiab]) AND (change[tiab] OR difference[tiab])) OR (small*[tiab] AND
(real[tiab] OR detectable[tiab]) AND (change[tiab] OR difference[tiab])) OR
meaningful change[tiab] OR ‘‘ceiling effect’’[tiab] OR ‘‘floor effect’’[tiab] OR
‘‘Item response model’’[tiab] OR IRT[tiab] OR Rasch[tiab] OR ‘‘Differential item
functioning’’[tiab] OR DIF[tiab] OR ‘‘computer adaptive testing’’[tiab] OR ‘‘ item
bank’’[tiab] OR ‘‘cross-cultural equivalence’’[tiab]
#3 NOT (‘‘addresses’’[Publication Type] OR ‘‘biography’’[Publication Type] OR
‘‘case reports’’[Publication Type] OR ‘‘comment’’[Publication Type] OR
‘‘directory’’[Publication Type] OR ‘‘editorial’’[Publication Type] OR
‘‘festschrift’’[Publication Type] OR ‘‘interview’’[PublicationType] OR
‘‘lectures’’[Publication Type] OR ‘‘legal cases’’[Publication Type] OR
‘‘legislation’’[Publication Type] OR ‘‘letter’’[Publication Type] OR
‘‘news’’[Publication Type] OR ‘‘newspaper article’’[Publication Type] OR
‘‘patient education handout’’[Publication Type] OR ‘‘popular works’’[Publication
Type] OR ‘‘congresses’’ [Publication Type] OR ‘‘consensus development
conference’’[Publication
Type]
OR
‘‘consensus
development
conference,nih’’[Publication Type] OR ‘‘practice guideline’’[Publication Type])
NOT (‘‘animals’’[MeSH Terms] NOT ‘‘humans’’[MeSH Terms])
systematic[sb] OR (literature AND search*) OR (Medline AND search*) OR
review[ti]
#4 AND #5
The “Construct” to add to the search consisted in terms related to sleep, sleep disturbance and

sleep disorders. We performed independent searches with the following constructs:
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1. “Sleep”[Mesh] OR Sleep, Slow-Wave[tiab] OR Sleep, Slow Wave[tiab] OR SlowWave Sleep[tiab] OR “Sleep Deprivation”[Mesh] OR Deprivation*, Sleep[tiab] OR
Sleep Deprivation*[tiab] OR Sleep Fragmentation*[tiab] OR Fragmentation, Sleep[tiab]
OR “Sleep Hygiene”[Mesh] OR Hygiene, Sleep[tiab] OR Good Sleep Habits[tiab] OR
Good Sleep Habit[tiab] OR Habit, Good Sleep[tiab] OR Habits, Good Sleep[tiab] OR
Sleep Habit, Good[tiab] OR Sleep Habits, Good[tiab] OR “Actigraphy”[Mesh] OR
Actigraph*[tiab] OR ”Polysomnography”[Mesh] OR Polysomnograph*[tiab] OR
Monitoring, Sleep[tiab] OR Sleep Monitoring[tiab] OR Somnograph*[tiab] OR Sleep
quality[tiab] OR Quality of sleep[tiab] OR Disturbed sleep[tiab] OR Sleep
disturbance*[tiab] OR Impaired sleep[tiab] OR sleep imapair*[tiab] OR Sleep
quantity[tiab] OR Quantity of sleep[tiab] OR Total sleep time[tiab] OR Sleep
duration[tiab] OR Duration of sleep[tiab] OR Sleep efficiency[tiab] OR Sleep latency[tiab]
OR Wake after sleep onset[tiab] OR Sleep variability[tiab]
2. “Sleep Apnea, Obstructive”[Mesh] OR Sleep Apnea, Obstructive[tiab] OR obstructive
sleep apnea*[tiab] OR OSA[tiab] OR OSAHS[tiab] OR Sleep Apnea*, Obstructive[tiab]
OR Apnea*, Obstructive Sleep[tiab] OR Sleep Apnea Hypopnea Syndrome[tiab] OR
Upper Airway Resistance Sleep Apnea Syndrome[tiab]
3. “Sleep Initiation and Maintenance Disorders”[Mesh] OR Disorders of Initiating and
Maintaining Sleep[tiab] OR Disorders of Initiating and Maintaining Sleep[tiab] OR DIMS
(Disorders of Initiating and Maintaining Sleep)[tiab] OR Early Awakening[tiab] OR
insomnia*[tiab] OR Sleep Initiation Dysfunction*[tiab] OR Dysfunction*, Sleep Initiation
OR Sleeplessness[tiab]
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4. “Nocturnal Myoclonus Syndrome”[Mesh] OR Nocturnal Myoclonus[tiab] OR Myoclonus
Syndrome, Nocturnal[tiab] OR Periodic Leg Movements[tiab] OR Sleep Myoclonus[tiab]
OR

Periodic

Movement

Disorder,

Sleep[tiab]

OR

Sleep

Disorder,

Periodic

Movements[tiab] OR Restless Legs Syndrome OR Restless Leg*[tiab]
5. “Narcolepsy”[Mesh] or narcolepsy[tiab] OR Paroxysmal Sleep[tiab] OR Narcoleptic
Syndrome*[tiab] OR Gelineau[tiab] OR Gelineau's[tiab] OR Narcolepsy-Cataplexy[tiab]
OR Narcolepsy Cataplexy[tiab]
6. “Sleep Disorders, Circadian Rhythm”[Mesh] OR Sleep Disorders, Circadian Rhythm[tiab]
OR Nyctohemeral Rhythm*[tiab] OR Circadian Rhythm*[tiab] OR Sleep-Wake[tiab] OR
Sleep Wake[tiab] OR Shift-Work[tiab] OR Shift Work[tiab] OR Advanced Sleep Phase
Syndrome[tiab] OR Delayed Sleep Phase Syndrome*[tiab] OR Delayed Sleep-Phase
Syndrome*[tiab]
Part B. Generation of the item pool
The instruments selected for the item pool were obtained from 2 sources. PROMs to measure
sleep-related domains were retrieved from the previous search (supplementary material A).
PROMs to measure all other domains (i.e., itch, pain, fatigue, work productivity, cognitive
function and mood disorders) were extracted from a former, more comprehensive search,
conducted in Pubmed in August 2017 to identify instruments for psoriasis, psoriatic arthritis, atopic
dermatitis and chronic urticaria. This search included articles with original data, published in
English or Spanish, and that included psychometric evaluation of the instrument tested in adults.
Exclusion criteria included scales developed for special populations (e.g., Parkinson) or articles
presenting the validity of the instrument in populations other than skin diseases or sleep disorders.
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This search identified 2303 candidate citations, of which 88 were excluded for not being
written in English or Spanish, 29 were scales tested in pediatric population, 22 were reviews of
expert recommendations and 1899 were not relevant to our search. A total of 251 publications
yielded a final pool of 175 instruments which were filtered by availability on-line, number of
citations of the development paper (>100) and number of questionnaire items (<50). Finally, sixtyseven eligible instruments were reviewed to select the candidate measures for the PsO and PsA
Item Pool, and 58 were eligible:
Sleep questionnaires
1. Pittsburgh Sleep Quality Index (PSQI)
2. Basic Nordic Sleep Questionnaire (BNSQ)
3. Sleep Heart Health Study Sleep Habits Questionnaire (SHHS)
4. Sleep Problems Scale (SPS)
5. Global Sleep Assessment Questionnaire (GSAQ)
6. PROMIS - Sleep Disturbance
7. Medical Outcomes Study-Sleep Scale (MOS-SS)
8. Jenkins Sleep Questionnaire (JSQ)
9. Insomnia Severity Index (ISI)
10. Athens Insomnia Scale (AIS)
11. Leeds Sleep Evaluation Questionnaire (LSEQ)
12. PROMIS – Sleep Related Impairment
13. STOP-BANG Sleep Apnea Questionnaire
14. Berlin Sleep Questionnaire (BSQ)
15. Pre-Sleep Arousal Scale
16. Dysfunctional Beliefs and Attitudes about Sleep-16 (DBAS-16)
Mood questionnaires
17. Patient Health Care Questionnaire-9 (PHQ-9)
18. State-Trait Anxiety Inventory (STAI)
19. Generalized Anxiety Disorder-7 (GAD-7)
20. Beck Anxiety Inventory (BAI)
21. Hospital Anxiety and Depression Scale (HADS)
22. Zung Self-Rating Depression Scale
23. Center for Epidemiologic Studies Depression Scale (CES-D)
24. Beck’s Depression Inventory (BDI-II)
Fatigue questionnaires
25. Chalder Fatigue Scale
26. Fatigue Assessment Scale (FAS)
27. Modified Fatigue Impact Scale (MFIS)
28. Fatigue Severity Scale (FSS)
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29. Visual Analogue Fatigue Scale (VAFS)
30. Multidimensional Fatigue Inventory (MDFI)
31. Facit-Fatigue (FACIT-F)
Itch questionnaires
32. 5-D Pruritus Scale
33. Itch Severity Scale (ISS)
34. Visual Analogue Scale (VAS-Itch)
35. Numeric Rating Scale (NRS-Itch)
36. Verbal Rating Scale (VRS-Itch)
Psoriasis and Psoriatic Arthritis questionaires
37. Dermatology Life Quality Index (DLQI)
38. EULAR Psoriatic Arthritis Impact Scale-12 (PsAID-12)
39. Psoriasis Symptom Diary (PSD)
40. Psoriasis Symptom Inventory (PSI)
41. Skindex-16
42. Skindex-29
43. Routine Assessment Patient Index Data 3 (RAPID3)
44. Psoriatic Arthritis Quality Of Life Questionnaire (PsAQoL)
45. Koo-Menter Psoriasis Instrument
Pain questionnaires
46. Visual Analogue Scale (VAS-Pain)
47. Numeric Rating Scale (NRS-Pain)
48. Verbal Rating Scale (VRS-Pain)
49. PainDETECT
50. Brief Pain Inventory (BPI)
51. Short-Form McGill Pain Questionnaire
Quality of life and health-perception questionnaires
52. World Health Organization Quality of Life Questionnaire – BREF (WHOQOL-BREF)
53. Medical Outcome Study Short Form 12 Health Survey (SF-12)
54. Medical Outcome Study Short Form 36 Health Survey (SF-36)
55. Euroqol (EQ-5D)
56. Nottingham Health Profile (NHP)
57. Illness Perception Questionnaire (IPQ)
58. Multi-Dimensional Health Assessment Questionnaire (MDHAQ)

Part C. Sleep patient-reported outcome measures obtained from the systematic literature review
Measures to assess Sleep Wake Function Disturbance
1. Pittsburg Sleep Quality Index
Epworth Sleepiness Scale
Stanford Sleepiness Scale
Karolinska Sleepiness Scale
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2.
3.
4.
5.
6.
7.
8.
9.

Sleep Problems Scale
Jenkins Sleep Problems Scale
Sleep Heart Health Study Questionnaire
Basic Nordic Sleep Questionnaire
Medical Outcomes Study-Sleep Scale
Pre-Sleep Arousal Scale
Leeds Sleep Evaluation Questionnaire
Patient Reported Outcomes Information Systems (PROMIS)- Sleep
Disturbance
10. General Sleep Assessment Questionnaire
Sleep Beliefs Scale
11. Sleep Hygiene Index
12. Time of Day Sleepiness Scale
13. Sleep Hygiene Practices Scale
14. Sleep Disorders Questionnaire
15. Sleep Disorders Inventory
16. Sleep-Wake Activity Inventory
17. Sleep Quality Index
Sleep Hygiene Awareness and Practice Scale
18. Espie Sleep Disturbance Questionnaire
19. Self-Rated Sleep Questionnaire
20. Sleep Timing Questionnaire
21. Sleep-50
22. Visual Analogue Scale in Quality of Sleep
23. Sleep Quality Scale
24. Holland Sleep Disorders Questionnaire
25. Resistance to Sleepiness Scale
26. Lindberg
27. Iowa Sleep Disturbance Inventory
28. Auckland Sleep Questionnaire
29. Rotterdam Sleepiness Scale
30. Sleep Symptom Checklist
31. Subjective Assessment Scale of Sleep and Dreams
Measures to assess Obstructive Sleep Apnea
32. Berlin Questionnaire
33. Stop Questionnaire
34. Asa Checklist for Obstructive Sleep Apnea
35. Wisconsin Sleep Questionnaire
36. Haraldsson's Questionnaire
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37. Sleep Apnea of Sleep Disorders Questionnaire
38. Multivariable apnea predictor questionnaire
39. Apnea Score
Measures to assess Insomnia
40. Insomnia Severity Index
41. Athens Insomnia Scale
42. Insomnia Symptom Questionnaire
Measures to assess Restless Legs Syndrome
43. Single Question for Restless Legs Syndrome (RLS)
44. RLS Diagnostic Index
45. John-Hopkins Restless Legs Severity Scale
46. RLS-6 Severity Scale
47. Cambridge-Hopkins Diagnostic Questionnaire for RLS
Measures to assess Narcolepsy
48. Ullanlinna
49. Stanford Center for Narcolepsy Sleep Inventory
Measures to assess Circadian Rhythm Disorders
50. Morning-Eveningness Questionnaire
51. Social Rhythm Metric
Measures to assess Sleep-Related Quality of Life
52. Functional Outcomes of Sleep Questionnaire
53. Dysfunctional Beliefs and Attitudes about Sleep Questionnaire-16
54. Patient Reported Outcomes Information Systems - Sleep Related
Impairments
55. Restless Legs Syndrome Quality of life questionnaire - Abetz/Hopkins
56. Quebec Sleep Questionnaire
57. Restless Legs Quality of Life Instrument
58. Functional Outcomes of Sleep Questionnaire-10
59. Restless Legs Syndrome Quality of life questionnaire-Khonen
60. Symptoms of Nocturnal Obstruction and Related Events-25
61. Calgary Sleep apnea quality of Life Index
62. Obstructive Sleep Apnea Patient-Oriented Severity Index
63. Maugeri Obstructive Sleep Apnea Syndrome Questionnaire
64. Quality of Life Insomniacs
65. Sleep Dissatisfaction Questionnaire
66. Pain-Related Beliefs and Attitudes about Sleep
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Part D. Demographics and characteristics of patients recruited for the semi-structured interviews
Patients (N=30)
Characteristic
Mean (SD) or N (%)
Psoriasis
14 (46.7)
Psoriatic arthritis
16 (53.3)
Female sex
15 (50)
Age, years (mean (SD))
50.8 (15.8)
Body Mass Index (mean (SD)) 29.8 (5.8)
Smoking history
22 (73.3)
- Never smoked
1 (3.3)
- Former smoker
7 (23.4)
- Active smoker
Type of psoriasis
26 (86.7)
- Plaque
- Palmo-plantar pustular 1 (3.3)
psoriasis
1 (3.3)
- Guttate
6 (20)
- Inverse
0 (0)
- Erythrodermic
7 (31.82)
- Nail
BSA <3
22 (73.3)
BSA 4-10
6 (20)
BSA>10
2 (6.7)
Current therapy
30 (100)
Biologic synthetic DMARDs 18 (60)
Anti-TNF alpha
13 (43.3)
2 (6.7)
- Etanercept
2 (6.7)
- Infliximab
8 (27.7)
- Adalimumab
0 (0)
- Golimumab
1 (3.3)
- Certolizumab Pegol
Anti-IL12/23
1 (3.3)
1 (3.3)
- Ustekinumab
Anti-IL 23
0 (0)
0 (0)
- Guselkumab
Anti-IL17
4 (13.3)
3 (10)
- Secukinumab
1 (3.3)
- Ixekizumab
Conventional
synthetic 14 (46.7)
DMARDs
13 (43.3)
- Methotrexate
1 (3.3)
- Leflunamide
Targeted synthetic DMARDs 3 (10.3)
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- Tofacitinib
- Apremilast
Other
- Phototherapy
- Topical therapy
- NSAIDs
- Retinoids
Sleep disorder
- Obstructive sleep apnea
- Insomnia
Therapy for sleep disorder
- CPAP

0 (0)
3 (10.3)
2 (6.7)
21 (70)
5 (16.7)
2 (6.7)
1 (3.3)
1 (3.3)
0 (0)
1 (5)
1 (3.3)

Part E. Preliminary versions of the PsO Sleepy-Q and the PsA Sleepy-Q
PsO Sleepy-Q
This questionnaire is meant to assess your sleep, the potential factors that may disturb your
sleep, and the impact it has in your life. Please answer the following questions related to your
experience over this past week.
Section 1: Sleep-Wake Function Disturbance
1 On average, how many hours and/or minutes of actual sleep did you get over the entire day
(major sleep and naps) during the last week? ___:___ (hours : minutes)
2 How would you rate your overall quality of sleep?
0 = Very Poor
1
2
3
4
5
6

4

8

9

10= Very Good

0
=
Not at 1 2 3 4 5 6
all

Over this past week, how often did you:
3

7

7=
Every
day

have trouble maintaining asleep
feel that your sleep was not good enough to feel
rested on awakening

Section 2: Causes of Sleep-Wake Function Disturbance related to Psoriasis
7=
Over this past week, how often was your sleep 0 = Not
1 2 3 4 5 6 Every
disturbed because of:
at all
day
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5 Itching
6 Skin pain or burning
The time spent applying emollients, taking
7
baths, cleaning fissures and bleeding plaques
Section 3: Causes of Sleep-Wake Function Disturbance unrelated to Psoriasis
8 Have you ever been diagnosed by a healthcare professional with any of the following sleep
disorders? Please check all that apply:
Sleep disorder
Yes No
Obstructive sleep apnea (breathing pauses during sleep)
Insomnia (difficulty getting asleep or maintaining sleep)
Shift work disorders (insomnia and excessive sleepiness in those whose work hours
overlap with typical sleep period)
Jet lag disorders (temporary sleep problem that occurs when you travel across
multiple time zones)
Restless legs syndrome (throbbing, creeping or other unpleasant sensations in the
legs and an uncontrollable urge to move them)
Periodic limb movements (repetitive movements of arms or legs)
Parasomnias (sleep terrors, sleepwalking, bedwetting, nightmares)
Narcolepsy (extreme tendency to fall asleep at any time)
Bruxism (grinding or clenching your teeth)
Other (please describe):
0 =
7=
Over this past week, how often was your sleep
Not at 1 2 3 4 5 6 Every
disturbed because of:
all
day
9 Bodily pain (other than skin pain)
10 Your bed partner or young children at home
The intake of stimulants (e.g. caffeinated
11
beverages, alcohol or nicotine) close to bedtime
Section 4: Impairment related to Sleep-Wake Function Disturbance

12
13
14
15

0 =
Over this past week, how often did your sleep
Not
1 2 3 4 5 6
quality increase your:
at all
Fatigue (feeling extremely tired, exhausted, wornout, lack of energy)
Inability to work or study
Inability to read, speak, write, understand
instructions, follow conversations
Feelings of depression, anxiety, stress, concerns
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7=
Every
day

16 Itch
17 Skin pain
18 Psoriasis severity
PsA Sleepy-Q
This questionnaire is meant to assess your sleep, the potential factors that may disturb your
sleep, and the impact it has in your life. Please answer the following questions related to your
experience over this past week.

Section 1: Sleep-Wake Function Disturbance
1 On average, how many hours and/or minutes of actual sleep did you get over the entire day
(major sleep and naps) during the last week? ___:___ (hours : minutes)
2 How would you rate your overall quality of sleep?
0 = Very Poor
1
2
3
4
5
6

4

8

9

10= Very Good

0
=
Not at 1 2 3 4 5 6
all

Over this past week, how often did you:
3

7

7=
Every
day

have trouble maintaining asleep
feel that your sleep was not good enough to feel
rested on awakening

Section 2: Causes of Sleep-Wake Function Disturbance related to Psoriatic Arthritis
0
=
7=
Over this past week, how often was your sleep
Not at 1 2 3 4 5 6 Every
disturbed because of:
all
day
5 Itching
6 Skin pain or burning
The time spent applying emollients, taking
7
baths, cleaning fissures and bleeding plaques
8 Joint pain
9 Joint stiffness
Having difficulties finding a comfortable
10 position to sleep due to your joints affected by
psoriatic arthritis
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11

Worsening of your
symptoms at night

psoriatic

arthritis

Section 3: Causes of Sleep-Wake Function Disturbance unrelated to Psoriatic Arthritis
12 Have you ever been diagnosed by a healthcare professional with any of the following sleep
disorders? Please check all that apply:
Sleep disorder
Yes No
Obstructive sleep apnea (breathing pauses during sleep)
Insomnia (difficulty getting asleep or maintaining sleep)
Shift work disorders (insomnia and excessive sleepiness in those whose work hours
overlap with typical sleep period)
Jet lag disorders (temporary sleep problem that occurs when you travel across
multiple time zones)
Restless legs syndrome (throbbing, creeping or other unpleasant sensations in the
legs and an uncontrollable urge to move them)
Periodic limb movements (repetitive movements of arms or legs)
Parasomnias (sleep terrors, sleepwalking, bedwetting, nightmares)
Narcolepsy (extreme tendency to fall asleep at any time)
Bruxism (grinding or clenching your teeth)
Other (please describe):
0 =
7=
Over this past week, how often was your sleep
Not at 1 2 3 4 5 6 Every
disturbed because of:
all
day
13 Bodily pain (other than joint or skin pain)
14 Your bed partner or young children at home
The intake of stimulants (e.g. caffeinated
15
beverages, alcohol or nicotine) close to bedtime
Section 4: Impairment related to Sleep-Wake Function Disturbance

16
17
18
19
20
21

0 =
Over this past week, how often did your sleep
Not
1 2 3 4 5 6
quality increase your:
at all
Fatigue (feeling extremely tired, exhausted, wornout, lack of energy)
Inability to work or study
Inability to read, speak, write, understand
instructions, follow conversations
Feelings of depression, anxiety, stress, concerns
Itch
Skin pain
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7=
Every
day

22 Joint pain
23 Joint stiffness
24 Psoriatic arthritis severity

102

