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INTRODUCTION
Psoriatic arthritis (PsA) is a chronic inflammatory disease involving joints, skin, entheses, nails, and/or other
connective tissues, which might be looked upon as clinical manifestations to be included in the common
assessment of disease activity. Though in recent years, it has become apparent that also patient-reported
outcome like sleep quality have a huge impact on PsA patients’ well-being and quality of life. Sleep quality has
been defined as “Being able to have a restful sleep”, and due to the importance to PsA patients, it has been
deemed as a domain where further research is needed (3, 4).
Previous studies assessing sleep quality in a PsA population showed a prevalence ranging from 44.5%-84% (2,
5) and studies including patients with psoriasis (PsO) indicate that poorer quality of sleep is linked to
concomitant PsA (6, 7). Sleep disturbances are also common in the general population, though in comparison
with prevalence ranging from 10% - 30% (8).
Uncertainty persists when having to explain the effect of PsA on quality of sleep, or vice versa. It has been
suggested that sleep disturbances might be part of a vicious circle amplifying both PsA clinical manifestations,
fatigue, and quality of sleep (9). Investigating associations between the presence of sleep disturbances and
PsA related symptoms has resulted in various outcome associating sleep disturbances to pain, anxiety,
enthesitis, levels of c-reactive protein (CRP) and erythrocyte sedimentation rate (ESR), fatigue, inflamed joints,
female gender, obesity, psoriasis severity etc. (5, 6, 10). Though, the causal effect of PsA on sleep quality
remains unclear.
The primary objective of this study is to examine the prevalence of impaired sleep quality in a Danish PsA
cohort compared to patients suffering from psoriasis and healthy controls. Secondary objectives include 1) to
assess associations between poor quality of sleep and clinical, laboratory, and patient-reported outcome, and
2) to assess the effect of treatment.
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STUDY DESIGN AND METHODOLOGY
The study is designed as a cross-sectional study including PsA patients from the PIPA cohort (11), patients with
cutaneous psoriasis without suffering from arthritis recruited from the Department of Dermatology,
Bispebjerg Hospital, and healthy controls. Before initiation of the study (22.07.2019) a search was performed
in PubMed to investigate available literature regarding the theme: (psoriatic arthritis) AND ((sleep disturbance)
OR (sleep disorder) OR (quality of sleep)).
Participants
Patients included in the PIPA cohort are: age ≥18 years, diagnosed with PsA fulfilling the CASPAR
classification criteria, and initiation/switching treatment with either IL17 inhibitor, TNFα inhibitor, or
Methotrexate. Healthy controls will be matched with regards to age and gender. There are no additional
inclusion or exclusion criteria regarding the present study.
Patient perspective
Informed consent will be obtained. The input will be integrated in the current protocol and data presentation.
Setting
From February 2018 all PsA patients attending their PIPA cohort visits at the Parker Institute,
Frederiksberg Hospital, Denmark, have answered the paper-version questionnaires: Pittsburgh Sleep
Quality Index (PSQI) (8) (12). A standard PIPA cohort visit includes both clinical interview and examination
performed by a physician, ultrasonography of joints and entheses, and standard biochemical analysis for
monitoring of PsA disease activity. Interview, examinations, blood sampling, and filling in questionnaires
are within the same day.
Data retrieval
To conduct the cross-sectional analysis of sleep quality in PsA, data will be retrieved from all patients having
filled in the PSQI and have a total score calculated. Data will be included from the visit that is the first time
PSQI appears with a total score. To conduct the follow up investigation of effect of treatment, data will be
retrieved from the baseline visit (prior to initiating treatment) and the 4 months follow up visit.
Variables and outcome measures
The PSQI is a 19-item questionnaire used to assess self-reported sleep. The 19 questions are rated in a 7component score: 1) sleep quality, 2) sleep latency, 3) sleep duration, 4) habitual sleep efficiency, 5) sleep
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disturbances 6) use of sleeping medication, and 7) daytime dysfunction. Each component rating from 0 – 3,
resulting in global score ranging from 0 to 21. Higher scores indicate worse quality of sleep. Global score of ≤
5 is associated with good quality of sleep whereas global score > 5 is associated with poor quality of sleep (8)
(12).
Ancillary variables collected include: 1) physician interview and examination: age, gender, disease duration,
swollen and tender joint count (66/68 joint count) and Psoriasis Area Severity Index (PASI), 2) patient-reported
outcome: Visual Analogue Scale (global, pain, fatigue), Health Assessment Questionnaire (HAQ), Psoriatic
Arthritis Impact of Disease (PsAID), Charlson Comorbidity Index (CCI)
Primary outcome:

Prevalence of PsA patients suffering from poor quality of sleep defined by PSQI
score >5

Secondary outcome(s):

1) Differences in PSQI scores comparing PsA patients, PsO patients and healthy
controls
2) Correlation between PSQI scores and clinical outcome (DAS28CRP and PASI)
and patient-reported outcome (VAS global, pain and fatigue, HAQ and CCI)
3) Correlation coefficients when stratifying PsA patients by “good sleepers”
(PSQI ≤ 5) and “poor sleepers” (PSQI > 5)
4) Illustrating the transition of PsA patients’ quality of sleep after 4 months

DATA ANALYSIS AND STATISTICAL ANALYSIS PLAN
Baseline characteristics are given as medians with interquartile ranges (IQRs) and numbers with
corresponding percentages. A nonparametric Kruskal-Wallis test was used to compare the PsA, PsO and
healthy controls groups and a X2-test for the assessment of statistically significant differences in baseline
characteristics for continuous and categorical data. Sub-analysis will be conducted to assess differences
between PsA patients stratifying by “good sleepers (PSQI ≤ 5) and “poor sleepers” (PSQI > 5), and a MannWhitney U test was used for comparative analysis of good sleepers versus bad sleepers. Two-sided p-values
< 0.05 are considered as statistically significant.
Results will be presented with Table 1. Patient characteristics in PsA patients, PsO patients and healthy
controls, Table 2. Baseline PsA characteristics stratified by “good sleeper” and “poor sleeper” and Figure 1.
Transition of patients’ quality of sleep from good to poor sleepers and vice versa.
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ETHICAL CONSIDERATIONS
In accordance with Danish law, the collection of data has been approved by the Ethics Committee of the Capital
Region of Denmark and meets GDPR requirements approved by the Capital Region of Denmark. All patients
have provided written informed consent to participate. Results whether positive, negative, or inconclusive will
be published in relevant international peer-reviewed scientific journals.
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