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ABSTRACT

Objective: Sleep quality is diminished in patients with psoriatic arthritis (PsA) and
close to 40% of PsA patients consider sleep difficulties a priority domain. This work

analyzes determinants of impaired sleep in patients with PsA.

Methods: This was a cross-sectional analysis of an observational study (ReFlap, NCT
NCT03119805), which included adult patients with definite PsA with 22 years disease
duration from 14 countries. Sleep was assessed using the patient self-reported
evaluation of sleep on a 0-10 numerical scale, included in the Psoriatic Arthritis Impact
of Disease questionnaire (PSAID-12). A score 24 was considered as sleep impairment.
Demographic and clinical variables associated to sleep impairment were assessed
through univariate analysis and Poisson regression modeling leading to prevalence

ratio (PR) [95% confidence interval].

Results: A total of 396 patients were analyzed: mean age 51.9+12.6 years, 51% were
females, 59.7% were receiving biologic therapy, 53.3% had 1-5% of body surface area
affected by psoriasis; 23.7% were in remission and 36.9% in low disease activity
according to the Disease Activity in Psoriatic Arthritis (DAPSA) score. Median (25"-75™)
patient's self-evaluation of sleep difficulties was 2 (0-6), 157 (39.6%) had sleep
impairment. In the Poisson regression model, self-reported levels of anxiety (PR: 1.05
[1.02-1.08], p=0.003) and pain (PR: 1.06 [1.04-1.09], p<0.001) were independently

associated to sleep impairment.

Conclusions: In this multicentric study, sleep impairment was present in 40% of PsA
patients; pain and anxiety were associated to sleep impairment whereas inflammation

was not. Impact on sleep appears multifactorial in PsA.

Keywords: psoriatic arthritis, sleep impairment, sleep quality, disease activity, quality

of life, pain



1. INTRODUCTION
Patients with psoriatic arthritis (PsA) have an altered quality of life; in particular,
they experience a diminished sleep quality compared to patients with psoriasis or

healthy controls [1-4].

Furthermore, 36% of PsA patients consider sleep difficulties a priority and 56%
rate this domain among the top 8 domains of importance out of 16 [5]. However, little is

known regarding factors explaining sleep impairment in PsA.

Demographic factors such as age and gender, psychological distress such as
anxiety and PsA disease activity were associated to sleep difficulties in previous
studies [2-4]. However, these studies were usually conducted in a single center/country

and most included a small sample size.

In the present work, the objective was to assess the frequency of sleep
impairment and to explore determinants of impaired sleep, in PsA patients from 14
countries participating in an observational study [6] where PsA disease-specific

measures were assessed concomitantly with patient reported outcomes.

2. METHODS

Study design and patients

This was a cross-sectional analysis of data from patients participating in the
ReFlap observational study (NCT03119805) [6]. As previously published, ReFlap was
a multicentric international study which included adult patients with definite PsA with 22
years disease duration. Patients were recruited in 21 centers from 14 countries from
Europe, North and South America. In the present analysis, the baseline data from this

study were used [6].



Data collection

To evaluate the impact of PsA on sleep, a self-reported question from the
Psoriatic Arthritis Impact of Disease (PsAID-12), a questionnaire which evaluates the
impact of PsA in 12 domains, was used [5, 7]. Sleep impairment was assessed through
the question: “Choose the number that best describes the sleep difficulties (i.e. resting
at night) you felt due to your psoriatic arthritis during the last week” and this variable
was named PsAID-12 sleep numerical rating scale (NRS). Answers were provided by
patients on a 0-10 scale, with zero representing no sleep difficulty and 10 representing
extreme difficulty [5, 7]. A score 24 out of 10 was considered here as sleep impairment
and a score below 4 was considered a patient acceptable status, based on previous

work reporting this cutoff for other patient-reported questions [5].

Other data collected

Variables studied were: gender, age at visit, age at PsA diagnosis, PsA disease
duration, education (in years), work status (working full-time, working part-time, retired,
disabled/unemployed), predominant type of PsA (peripheral, axial or enthesitic), current
medication (conventional synthetic disease modifying antirheumatic drug - csDMARD-
yes/no, biologic DMARD -bDMARD-yes/no, oral glucocorticoids yes/no), current
smoking (yes/no), body mass index (BMI) category (underweight if BMI<18.5 kg/m?,
normal weight if BMI 18.5-24.9, overweight if BMI 25.0-29.9, obesity if BMI=30),
aerobic exercise (23 times a week, 1-2 times per week, 1-2 times per month, do not
exercise regularly, cannot exercise due to disability/handicap), Leeds enthesitis index
[8], number of tender joints out of 68 (TJC), number of swollen joints out of 66 (SJC),
body surface area (BSA) with current psoriasis (no psoriasis, 1-5%, 6-20%, >20%),
patient self-evaluation of psoriasis, pain and global disease activity in a 0-10 cm NRS,
C reactive protein (in mg/dl) and disability according to the Health Assessment

Questionnaire-HAQ (mild: 0 to <1, moderate: >1 to 2, severe: >2 to 3) [9].



To evaluate fatigue, the following question from PsAID-12 was used: “Circle the
number that best describes the overall level of fatigue due to your psoriatic arthritis you

have experienced during the last week” and answers were provided by patients on a 0-10

NRS [10].

Anxiety and depression were assessed through the respective questions from
PsAID12: “Circle the number that best describes the level of anxiety, fear and uncertainty
(for example about the future, treatments, fear of loneliness) due to your psoriatic arthritis
you have experienced during the last week” and “Circle the number that best describes the
level of depression due to your psoriatic arthritis you have experienced during the last
week”, respectively; answers were provided by patients on a 0-10 NRS [5]. Previous
diagnoses of anxiety and depression were recorded based on patients’ reporting during the

visit and assessment of medical records.

Physicians were asked to evaluate on a 0-10 NRS if the patient current
symptoms were caused by comorbidities i.e., other disease and not PsA (such as
osteoarthritis, fibromyalgia, comorbidities); this variable was called “symptoms caused
by other disease”. Physicians also evaluated on a 0-10 NRS if current symptoms were
caused by severe disease, i.e. structural damage, deformed joints etc. and not active

inflammation; this variable was called “symptoms caused by severe disease”.

Patients were classified according to the Disease Activity in Psoriatic Arthritis
(DAPSA) score in remission (<4), low disease activity/LDA (5-14), moderate disease

activity/MDA (15-28) and high disease activity/HDA (>28) [11].

Work status and exercise were excluded since only some categories such as
“cannot exercise due to handicap”, “working part time” an “unemployed/disabled” were
associated to sleep impairment. These categories were probably associated to a more

active PsA that prevented patients from working full-time and doing exercise. Since

other variables representing PsA disease activity were included in the multivariate



model, the authors decided not to include “work” and “exercise” in the Poisson

regression model.

Statistical analyses

All patients who attended the first visit of the ReFlap study and filled the self-
evaluation of sleep in PsAID-12 as well as the following key variables: gender, age and
elements necessary to calculate the DAPSA score were included [5, 11]. Patients with
congestive heart failure and chronic obstructive pulmonary disease were excluded,

since these comorbidities could affect sleep quality.

Sleep impairment was described as median and 25/75" percentiles.

The relationship between PsAID-12 sleep NRS and clinical variables was
assessed through univariate analysis and the prevalence ratio (PR) with the 95%

confidence interval (95% CI) reported for each variable.

In a second step, variables that were associated with sleep impairment (PsAID-
12 sleep NRS24) in the univariate analysis with a p-value <0.20, were included in a
Poisson regression model. Although cross-sectional studies with binary outcomes
analyzed by logistic regression are frequent in rheumatology, the odds ratio obtained
with this model can overestimate the prevalence ratio. In this work we used Poisson
regression, an alternative for logistic regression, aiming to obtain more precise

estimates of the prevalence ratio [12, 13].

Variables presenting multicollinearity effect were excluded from the Poisson
model. Analysis was conducted using SPSS version 21.0 and a p-value <0.05 was

considered statistically significant.



Ethical aspects

Ethics approval was obtained in each country and center. All patients gave written
informed consent for their participation in the study. Four patient research partners

participated in the ReFlap study [6].

3. RESULTS

A total of 396 patients were analyzed (Table 1): mean age 51.9+12.6 years, 202
(51%) were females, 221 (59.7%) were receiving biologic therapy, 201 (53.3%)
participants had 1-5% of BSA affected by psoriasis, 293 (74%) had mild disability, 94
(23.7%) were in remission and 146 (36.9%) were in LDA according to the DAPSA

score.

Median (25"-75") PsAID-12 sleep NRS was 2 (0-6) and the highest tertile of
data (4.0) coincided with the cut-off of PsAID-12 representing impact on sleep (=4 on
the 0-10 NRS); thus, 157 (39.6%) had sleep impairment. There was no difference in
the reporting of sleep impact among the 14 countries (p=0.081) nor when countries
were grouped by continent (Latin America x North America x Europe x Asia) (p=

0.492).

The distribution of the self-assessment of sleep impact in the sample is shown
in Figure 1. A comparison of patients with and without sleep impairment is reported in

Table 1.

After analyzing the results obtained in the univariate model (table 1), BSA was
excluded due to multicollinearity but patient evaluation of psoriasis on a 0-10 NRS
could be retained in the multivariate model representing the skin domain. Work status
and exercise were excluded since only some categories such as “cannot exercise due

to handicap”, “working part time” an “unemployed/disabled” were associated to sleep

impairment. These categories were probably associated to a more active PsA that



prevented patients from working full-time and doing exercise. Since other variables
representing PsA disease activity were included in the multivariate model, the authors

decided not to include “work” and “exercise” in the Poisson regression model.

The variables statistically associated to sleep disturbance in the univariate
analysis which were included in the Poisson regression model were: gender, DAPSA,
Leeds enthesitis index, HAQ, patient evaluation of anxiety and depression, current
medication, obesity and “symptoms caused by comorbidities”; the prevalence ratio

(PR), 95%CI and p-value of each variable are described in Table 1.

In the first multivariable model (table 2), only DAPSA score (PR: 1.20 [95% CI
1.07-1.35] p=0.002 , 1.40 [95% CI 1.21-1.63] p<0.001 and 1.47 [95% CI 1.21-1.78] p<
0.001, respectively for LDA, MDA and HDA), anxiety (PR: 1.05 [95% CI 1.02-1.08]
p=0.001) and severe disability (PR: 1.42 [95% CI 1.18-1.72] p<0.001) contributed to
explain PsA impact on sleep. The inclusion of fatigue in the model did not change these

results (data not shown).

Aiming to analyze the role of each component of the DAPSA score on sleep
impairment, a second model including its components (TJC, SJC, pain and CRP) was
implemented (Table 3). Patient global evaluation had to be excluded due to
multicollinearity with the pain component. In this second model, anxiety remained a
variable important to explain sleep impairment (PR: 1.05 [95% CI 1.02-1.08] p=0.003),
but only the pain component of DAPSA remained significant (PR: 1.06 [95% CI 1.04-
1.09] p<0.001). A 3-point increment in pain and anxiety score increased the chance of
the subject reporting sleep impairment by 16% and 15%, respectively”. In this second
model, severe disability showed only a trend (p=0.072) but it was not statistically

significant (Table 3). The substitution of the variable “pain” for the variable “patient



global evaluation” demonstrated that global evaluation was also associated to sleep

impairment (PR 1.04 [95% CI 1.01-1.07] p=0.006).

The substitution of the variables “patient self-assessment of anxiety and
depression in PsAID-12" by previous history of anxiety (yes/no) and previous history of
depression (yes/no), as collected in the comorbidity index completed by the physician,

did not change the results (data not shown).

Physicians’ opinion of patients’ current symptoms being caused by other
disease such as fibromyalgia and comorbidities (a score 26 in a 0-10 NRS) was also
included but not associated with higher sleep impairment (PR 1.03 [95% CI 0.90-1.19]

p=0.650).

The inclusion of the variable “work status” in the Poisson regression model did
not change the results: pain and anxiety remained the variables associated to sleep
impairment and work status was not associated to sleep impairment (working part time
PR 1.32, 95%CIl 0.94-1.84, p=0.111; retired PR 0.83, 95%CI 0.57-1.21, p=0.343;

unemployed/disabled PR 1.26, 95%CI 0.90-1.77, p=0.171).

4. DISCUSSION

Quality of sleep is an aspect not frequently taken into account in PsA; however
it may profoundly impact the patient’s well-being [1, 14]. The present study brings to
light important findings regarding sleep in PsA: in this population with mostly well-
controlled PsA, 40% of participants reported sleep impairment; furthermore and
contrary to expectations, the main factors independently associated to impaired sleep

were pain and anxiety rather than inflammatory elements, indicating the complex

nature of sleep impairment in PsA.



This study has strengths and limitations. A first element to discuss is the
assessment of sleep. In previous studies, quality of sleep was usually evaluated
through the Pittsburgh Sleep Quality Index (PSQI) [15], a 19-items self-reported
instrument. Variables assessing sleep continuity and polysomnography were not
conducted [16]. In the present study, a sleep-specific item (single question) taken from
PsAID-12 was used [5]. However, single questions have often demonstrated good
construct validity and the PsAID questions have been carefully constructed with patient

research partners and each question has been validated [5, 17].

Another potential weakness is the use of questions assessing the outcomes “in
the last week” and the cross-sectional design of the study which allows the description
of sleep impairment in a limited amount of time and does not give insights into the

evolution of the sleep domain over time in a chronic disease.

It appears that sleep impairment was less frequent in our study (40%)
compared to previous studies on PsA (which found a prevalence of 68% and 84%) but
also studies on other rheumatic diseases such as primary antiphospholipid syndrome
and ankylosing spondylitis (which found a 70% prevalence of sleep disturbances) [3, 4,
18, 19]. The higher prevalence in those studies might be attributed to the small number
of patients and the possible higher sensitivity of PSQI compared to our single question
instrument to assess sleep. In the general population, the prevalence of dissatisfaction
with sleep quality or quantity ranges from 10% to 50% [4, 20]. We cannot make a

comparison with healthy subjects since our data set did not include healthy controls.

In our study, symptoms caused by psoriasis lesions did not contribute to sleep
impairment. Although only 9.8% of our patients had more than 5% of BSA affected by
psoriasis, this result is in agreement with the finding of Callis Duffin et al. that PsA
leads to interference in sleep among patients with psoriasis [21]. Moreover, two other

studies found a higher prevalence of sleep disorders in PsA patients compared to



those with psoriasis, leading to the hypothesis that pain caused by arthritis is a stronger
predictor of the negative impact of PsA on sleep compared to the symptoms caused by
psoriasis [3, 4]. A patient survey conducted by the National Psoriasis Foundation in the
USA found that sleep impairment was associated with PsA and female gender;
however disease activity and mood were not assessed [22]. Given the high prevalence
of anxiety and pain in women with PsA [23], the true associations with sleep

impairment may be anxiety and pain, as shown in our study.

In the present study, the strongest drivers of sleep impairment were pain and
anxiety. The impact of anxiety on sleep was also evidenced in previous studies [2, 4].
Only the pain component of DAPSA score was independently associated with sleep
disturbance whereas other “objective” variables more associated to “inflammation”
such as swollen joints and CRP were not. This raises the hypothesis that the subjective
experience of patients and the psychosocial and emotional burden of pain and anxiety
are more important to explain the negative impact of PsA on sleep compared to
inflammation. The result on inflammatory markers differs from that reported by previous
studies in PsA: Krajewska-Wtodarczyk et al. found that an increase in CRP was
associated to worse sleep quality and Gezer et al. found a weak correlation between
CRP and sleep disturbance [2, 3]. Patients included in the work from Krajewska-
Wiodarczyk et al. had much higher levels of CRP at baseline compared to our work
and Gezer et al. did not perform multiple regression analysis but correlation tests [2, 3].
Differences in baseline characteristics of patients and statistical analysis could have
contributed to different results regarding CRP. However, both authors did not find

association between the swollen joint count and sleep disturbance, similar to our result.

Fibromyalgia causes widespread pain and altered sleep and is not rare (12-
18%) in PsA patients [24, 25]. Coexisting fibromyalgia was related to worse disease
activity scores in PsA and other spondyloarthritis and the presence of coexisting

fibromyalgia is relevant to the PsAID-12 questionnaire [7, 24, 26]. We could



hypothesize that some of the negative impact of PsA on sleep was explained by
concomitant fibromyalgia, not formally assessed in the present study. However, we
analyzed the variable “symptoms caused by other disease”, where physicians graded
from 0 to 10 their impression of the patient's symptoms being caused by other disease

including fibromyalgia and this variable was not associated to sleep impairment.

In summary, quality of sleep is a domain not frequently taken into account
though it was impaired in 40% of PsA patients. The impact of PsA on sleep seemed to
be mainly mediated by pain and anxiety rather than inflammation. We suggest that
routinely assessing the quality of sleep is important. Future studies should focus on
designing therapeutic strategies to improve sleep in order to improve patients’ quality of

life in PsA.

Disclosure of interest: The authors declare that they have no competing interest.

Acknowledgments: The ReFlap study received financial support from Pfizer through
an unrestricted research grant. The authors thank the patients who participated in the
ReFlap study. We also thank Ceres Oliveira (Brazil) for her contribution to the statistical
analysis and Lilian Rodrigues Henrique (Brazil) and Ariele Lima de Mello (Brazil) for

their contribution in the acquisition of data.

References:

[1] Gudu T, Gossec L. Quality of life in psoriatic arthritis. Expert Rev Clin Immunol.

2018; 14 (5): 405-417.

[2] Gezer O, Batmaz |, Sariyildiz MA, et al. Sleep quality in patients with psoriatic

arthritis. Int J Rheum Dis. 2017; 20: 1212-1218.

[3] Krajewska-Witodarczyk M, Owczarczyk-Saczonek A, Placek W. Sleep disorders in

patients with psoriatic arthritis and psoriasis. Reumatologia 2018; 56 (5): 301-306.



[4] Wong ITY, Chandran V, Li S and Gladman DD. Sleep disturbance in psoriatic

disease: prevalence and associated factors. J Rheumatol. 2017; 44:1369-1374.

[5] Gossec L, de Wit M, Kiltz U, 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. Ann Rheum Dis. 2014; 73 (6):1012-1019.

[6] Gorlier C, Orbai AM, Puyraimond-Zemmour D, et al. Comparing patient-perceived
and physician-perceived remission and low disease activity in psoriatic arthritis: an

analysis of 410 patients from 14 countries. Ann Rheum Dis. 2019; 78 (2): 201-208.

[7] Di Carlo M, Becciolini A, Lato V, Crotti C, Favalle EG, Salaffi F. The 12-item
Psoriatic Arthritis Impact of Disease Questionnaire: Construct Validity, Reliability, and

Interpretability in a Clinical Setting. J Rheumatol 2017; 44(3): 279-285.

[8] Healy PJ, Helliwell PS. Measuring clinical enthesitis in psoriatic arthritis:
assessment of existing measures and development of an instrument specific to

psoriatic arthritis. Arthritis Rheum. 2008; 59 (5): 686-691.

[9] Bruce B, Fries JF. The Health Assessment Questionnaire (HAQ). Clin Exp

Rheumatol. 2005; 23 (S39): S14-18.

[10] Gudu T, Etcheto A, de Wit M, et al. Fatigue in psoriatic arthritis - a cross-sectional

study of 246 patients from 13 countries. Joint Bone Spine 2016; 83(4): 439-443.]

[11] Schoels M, Aletaha D, Funovits J, Kavanaugh A, Baker D, Smolen JS. Application
of the DAREA/DAPSA score for assessment of disease activity in psoriatic arthritis.

Ann Rheum Dis. 2010; 68 (8): 1441-1447.

[12] Barros AJD, Hirakata VN. Alternatives for logistic regression in cross-sectional
studies: an empirical comparison of models that directly estimate the prevalence ratio.

BMC Med Res Methodol. 2003; 3: 21.



[13] Sroka CJ, Nagaraja HN. Odds ratios from logistic, geometric, Poisson, and

negative binomial regression models. BMC Med Res Methodol. 2018; 18:112.

[14] Ostergaard M, Skov L, et al. Quality of life and contact with healthcare systems
among patients with psoriasis and psoriatic arthritis: results from the nordic patient
survey of psoriasis and psoriatic arthritis (NORPAPP). Arch Dermatol Res. 2019; 11(5):

351-360.

[15] Buysse DJ, Reynolds CF 3™, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
sleep quality index: a new instrument for psychiatric practice and research. Psychiatry

Res. 1989; 28 (2): 193-213.

[16] Ohayon M, Wickwire EM, Hirshkowitz M, et al. National Sleep Foundation’s sleep

quality recommendations: first report. Sleep health. 2007; 3(1): 6-19.

[17] Wolfe F. Fatigue assessments in rheumatoid arthritis: comparative performance of
visual analog scales and longer fatigue questionnaires in 7760 patients. J

Rheumatol. 2004; 31(10):1896-1902.

[18] De Oliveira LV, Sinicato NA, Appenzeller S, et al. Sleep disorders in primary

antiphospholipid syndrome. Clin Rheumatol 2018; 37 (12): 3345-3349.

[19] Nie A, Wang C, Song Y, et al. Prevalence and factors associated with disturbed
sleep in outpatients with ankylosing spondylitis. Clin Rheumatol 2018; 37: 2161-

2168.

[20] Ohayon MM. Epidemiology of insomnia: what we know and what we still need to

learn. Sleep Med Rev. 2002; 6 (2): 97-111.

[21] Callis Duffin K, Wong B, Horn EJ, Krueger GG. Psoriatic arthritis is a strong
predictor of sleep interference in patients with psoriasis. J Am Acad Dermatol. 2009; 60

(4): 604-608.



[22] Smith MP, Ly K, Thibodeaux Q. et al. Factors Influencing Sleep Difficulty and
Sleep Quantity in the Citizen Pscientist Psoriatic Cohort. Dermatol Ther

(Heidelb). 2019; 9 (3): 511-523.

[23] Orbai AM, Perin J, Gorlier C. et al. Determinants of Patient-Reported Psoriatic
Arthritis Impact of Disease: An Analysis of the Association with Gender in 458 Patients

from 14 Countries. Arthritis Care Res (Hoboken). 2019 Oct 14. doi: 10.1002/acr.24090.

[24] Brikman S, Furer V, Wollman J et al. The Effect of the Presence of Fibromyalgia
on Common Clinical Disease Activity Indices in Patients with Psoriatic Arthritis: A

Cross-sectional Study. J Rheumatol. 2016; 43(9): 1749-1754.

[25] Shah K, Paris M, Mellars L, Changolkar A, Mease PJ. Real-world burden of
comorbidities in US patients with psoriatic arthritis. RMD Open. 2017; 3 (2):e000588.

doi: 10.1136/rmdopen-2017-000588.

[26] Dantu A, Michaud J, Bréhier Q et al. Impact of ACR 2010 fibromyalgia criteria
fulfillment on disease activity evaluation in patients with axial spondyloarthritis treated

with infliximab. Joint Bone Spine 2019; 86 (1): 113-114.



