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ORIGINAL RESEARCH

Spondyloarthritis

Sleep behaviour differs in women and
men with psoriatic arthritis and axial
spondyloarthritis with impact on
quality of life and depressive symptoms

Natalie Frede
Anna-Maria Kanne,' Stephanie Finzel

ABSTRACT

Objectives Axial spondyloarthritis (axSpA) and psoriatic
arthritis (PsA) may have a profound impact on sleep

and health-related quality of life. The aim of this study
was to assess sleep quality and quality of life and
determine associated factors in patients treated with
spondyloarthritides (SpA).

Methods Cross-sectional questionnaire-based
assessment of sleep behaviour, quality of life,
functional impairment and depression (Regensburg
Insomnia Scale, WHO Quality of Life questionnaire,
Funktionsfragebogen Hannover questionnaire, Beck
Depression Inventory Il, Patient health questionnaire
9) and retrospective medical chart analysis of

a monocentric cohort of 330 patients with SpA
(n=168 PsA and n=162 axSpA).

Results 46.6% of patients with SpA demonstrated
abnormal sleep behaviour. Linear regression

models showed HLA-B27 positivity, Bath Ankylosing
Spondylitis Disease Activity Index, depressive
symptoms, functional capacity and disease duration
to be predictive of insomnia symptoms in axSpA,
respectively, depressive symptoms, female sex

and Disease Activity Score 28 in patients with PsA.
Patients with unrestful sleep had a significantly
reduced health-related quality of life (p<0.001) as well
as significantly more depressive symptoms (p<0.001).
Satisfaction with health was rated significantly lower
(p<0.001), indicating poor sleep as a burden on
general well-being.

In particular, female patients had a significantly
worse sleep quality with a prolonged sleep latency
(p=0.009), increased sleep disturbances (p=0.014)
and unrestful sleep (p<0.001) as well as a reduced
physical and mental health-related quality of life
(p=0.015, p<0.001) and more depressive symptoms
(p=0.015).

Conclusion Despite treatment, many patients with SpA
demonstrate abnormal sleep behaviour with symptoms
of insomnia and a reduced quality of life with significant
differences between male and female patients. An
interdisciplinary and holistic approach may be needed to
address unmet needs.

,' Eva Rieger,' Raquel Lorenzetti,’ Ana C Venhoff,’
. llona Jandova,' Cornelia Glaser,’
Jens Thiel,? Reinhard E Voll," Nils Venhoff
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Patients with spondyloarthritis (SpA) may suffer
from disturbed sleep.

= Poor sleep may significantly affect the quality of life
and patients with SpA view fatigue and sleep prob-
lems as important health concerns.

WHAT THIS STUDY ADDS

= Patients with SpA continue to experience abnormal
sleep behaviour despite treatment. This effect was
especially pronounced in women. We identified the
following factors associated with sleep disturbanc-
es: depressive symptoms, functional capacity, fe-
male sex and axial involvement.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Awareness of risk factors and sex differences will
help to identify patients, who may benefit from ad-
ditional interventions, such as patient education,
exercise or light therapy or cognitive behavioural
therapy techniques and, thus, improve patient-
centric outcomes.

INTRODUCTION
Spondyloarthritides (SpA) may lead to func-
tional impairment and disability, especially
if treated insufficiently.! Both, axial spon-
dyloarthritis (axSpA) and psoriatic arthritis
(PsA) may have a profound impact on sleep
quality and health-related quality of life
(HRQOL).” ® Early awakening constitutes
a hallmark of inflammatory back pain* and
pain and stiffness are often implicated in
poor sleep in patients with SpA.” In patients
with PsA sleep disturbances may be further
aggravated by skin involvement with itchiness
and pain.’

Poor sleep may have a profound effect on
QOL and earlier studies reported that patients
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with SpA consider sleep improvement a priority in treat-
ment.” 7 It has furthermore been suggested that poor
sleep may lead to reduced physical activity, which may in
turn worsen pain and disease activity.® Apart from pain,
low mood or depression and anxiety have been impli-
cated as factors contributing to poor sleep quality and
sleep disturbances, both in patients with SpA as well as
in the general population.” Poor sleep may furthermore
lead to daytime dysfunction, which may include fatigue
or sleepiness with reduced energy and motivation, irrita-
tion, reduced concentration and memory impairment.'’

Persistent sleep disturbances, usually defined as lasting
>4 weeks, and associated daytime dysfunction constitute
hallmarks of insomnia.'" The latest edition of the interna-
tional classification of sleep disorders defines insomnia
as ‘persistent difficulty with sleep initiation, duration,
consolidation or quality that occurs despite adequate
opportunity and circumstances for sleep, and results in
some form of daytime impairment’.'* Insomnia has a
prevalence of approximately 10% in the general popu-
lation, depending on the employed diagnostic criteria,
and thus constitutes a common problem and major
healthcare burden.'’ '* In particular, insomnia has been
associated with a reduced physical health status, missed
workdays and increased healthcare usage.'” '° The term
psychophysiological (PI) insomnia refers to the concept
of insomnia being perpetuated by both, psychological
and physiological factors,'”” '® underlining the impor-
tance of psychological factors such as stress, rumination
and heightened focus on sleep or anxiety of insomnia in
the establishment and perpetuation of insomnia.'?

The pathophysiology of sleep disturbances in patients
with SpA remains ill-defined and only few studies have
investigated sleep behaviour and associated factors in
SpA. The aim of this project was to assess sleep quality and
behaviour as well as HRQOL in a monocentric cohort of
330 patients with SpA and identify factors associated with
sleep disturbance.

MATERIALS AND METHODS
Patient cohort and data collection
Three hundred and thirty patients comprising 162
patients with axSpA and 168 patients with PsA were
recruited from the Rheumatology outpatient clinic
of the University Medical Center Freiburg, Freiburg,
Germany, and assessed by survey. Patients with AXSpA
had to fulfil the modified New York or Assessment of
SpondyloArthritis international Society (ASAS) criteria,
patients with PsA the Classification of Psoriatic Arthritis
criteria. Patients with AXSpA were treated according to
2016 ASAS-EULAR recommendations for the treatment
of axSpA,* patients with PsA according to GRAPPA 2015
treatment recommendations.”’ Patients were consented
according to International Conference on Harmonisa-
tion Good Clinical Practice guidelines.

Patients were assessed by survey with a cross-sectional
approach using the following questionnaires: To assess

sleep behaviour the Regensburg Insomnia Scale (RIS)
was used.'® This validated self-rating scale comprises 10
items assessing different dimensions of insomnia, that is,
sleep quality and quantity, focus on sleep/insomnia and
medication intake. The scale was developed to assess PI
insomnia with a number of items focusing on psycho-
logical aspects of sleep disturbances. RIS >13 (distinct
PI symptoms of insomnia), respectively, RIS >25 points
(severe PI symptoms of insomnia) were chosen as cut-offs
as described in the original publication.'

QOL was assessed with the help of the short version
of the WHO Quality of Life questionnaire (WHOQOL-
Bref).** This questionnaire comprises 26 items, grouped
into the four dimensions of physical HRQOL, mental
HRQOL, social relationships and environment. Mental
health and depressive symptoms were assessed using
the Patient health questionnaire 9 (Phq-9) and Beck
Depression Inventory II (BDI-II).*** Phq-9 was devel-
oped as a nine-item screening instrument for the diag-
nosis of depression. BDI-II constitutes the revised version
of BDI, and is validated to assess the severity of depres-
sive symptoms in adults. To assess functional capacity,
Funktionsfragebogen Hannover questionnaire was used,
which assesses the functional capacity in everyday life.*
Relevant functional impairment is defined herein as
functional capacity <60%. Non-response at item-level for
questionnaires was between 0.6% and 11.2%.

Survey data were combined with clinical data from
retrospective medical chart analysis. The correct diag-
nosis was reconfirmed and demographic and clinical
data on age, disease duration, height, body weight, body
mass index (BMI), comorbidities and therapy as well as
HLA-B27 status were extracted. Laboratory values (C-re-
active protein, CRP) were collected from the current
outpatient clinical visit.

Whenever possible, missing data were handled with a
full analysis approach.

STATISTICS

Descriptive statistics including mean and SD or percent-
ages were calculated to summarise the demographic and
disease characteristics of the study cohort. To compare
continuous variables between groups, Student’s t-test was
used in case of normal distribution, and Welch’s t-tests in
case of unequal variance. To compare categorical varia-
bles between groups, % tests were used.

In order to determine factors independently associated
with unrestful sleep/insomnia, multivariate linear and
logistic regression analyses were employed. Multivariate
models were calculated using stepwise backwards elimina-
tion after adjusting for demographic and disease factors
as indicated. The statistical level of significance was set at
p<0.05. All statistical calculations were performed using
Jamovi V.2.0.0.0. (The jamovi project. jamovi. (V.2.2)
(computer software). Retrieved from https://www.
jamovi.org) 2
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RESULTS

Patient cohort

A total of 330 patients with SpA (168 patients with PsA
and 162 patients with axSpA) were included in this study.
Of these, 147 (44.5%) were women and 183 (55.5%)
men. Mean age was 57.4 years in the PsA and 49.0 years

in the axSpA subgroup (p<0.001). Mean disease dura-
tion did not differ significantly between patients with PsA
and axSpA (10.8 vs 11.8 years, p=0.343). Epidemiological
data as well as affected disease domains are summarised
in table 1.

Table 1 Patients’ characteristics
Total (n=330) PsA (n=168) axSpA (n=162) P value
Age, years, mean (SD) 53.3 (14.0) 57.4 (12.4) 49.0 (14.3) <0.001
BMI, kg/m?, mean (SD) 27.3 (6.15) 27.4 (5.43) 27.1 (6.92) 0.652
Smokers, n (%) (n=311) 69 (22.2) 27 (16.3) 42 (29.0) 0.007
Male, n (%)/female, n (%) 183 (65.5)/147 89 (53.0)/79 94 (58.0)/68 0.356
(44.5) (47.0) (42.0)
HLA-B27, n (%) (n=244) 128 (52.5) 23 (24.2) 105 (70.5) <0.001
Disease domains:
Axial involvement, n (%) 220 (66.9) 58 (34.7) 162 (100) <0.001
Peripheral arthritis, n (%) 273 (83.2) 162 (96.4) 111 (69.4) <0.001
Enthesitis, n (%) 134 (40.7) 73 (43.5) 61 (37.9) 0.305
Dactylitis, n (%) 84 (25.5) 74 (44.0) 10 (6.2) <0.001
Skin psoriasis, n (%) 180 (54.5) 160 (95.2) 20 (12.3) <0.001
Nail involvement, n (%) n.a. 90 (53.6) n.a. n.a.
CRP, mg/L, mean (SD) (n=328) 6.10 (11.7) 5.38 (5.19) 6.85 (15.8) 0.255
Disease duration, years, mean (SD) 11.3 (9.29) 10.8 (7.62) 11.8 (10.7) 0.343
Functional capacity (FFbH), % (n=325) 79.1 78.0 80.1 0.357
Significant functional impairment (FFbH <60%), n (%) (n=325) 55 (17.0) 33 (20.2) 22 (13.7) 0.115
BASDAI, mean (SD) (n=183) 3.61 (2.31) 2.91 (1.91) 3.71 (2.36) 0.113
DAS28, mean (SD) n.a. 2.32 (0.91) n.a. n.a.
Comorbidities: (n=330)
Inflammatory bowel disease 16 (4.8) 6 (3.6) 10 (6.2) 0.271
Chronic lung disease, n (%) 41 (12.4) 13 (8.0) 28 (16.7) 0.017
Chronic kidney disease, n (%) 31 (9.5) 2(7.4) 19 (11.3) 0.224
Cardiovascular disease, n (%) 9 (8.9 22 (13.6) 7 (4.3 0.005
Diabetes mellitus, n (%) 35 (10.6) 4 (8.6) 21 (12.5) 0.255
Malignancy (previous or current), n (%) 7(8.2) 5(9.3) 12 (7.1) 0.483
Therapy:
csDMARD, n (%) 114 (34.8) 84 (50.0) 30 (18.5) <0.001
bDMARD, n (%) 224 (68.1) 102 (60.7) 123 (75.9) 0.003
Anti-TNF, n (%) 144 (43.8) 54 (52.9) 91 (74.0) <0.001
Anti-IL-17, n (%) 66 (20.1) 37 (36.3) 30 (24.4) 0.509
Combination bDMARD+csDMARD 72 (21.9) 46 (27.4) 26 (16.1) <0.001
Glucocorticoids, n (%) 29 (8.9) 5(8.9) 4 (8.6) 0.983
NSAID monotherapy, n (%) 35 (10.6) 0 (6.0 25 (15.4) 0.005
No current therapy, n (%) 26 (7.9) 8 (10.7) 8 (4.9) 0.052

The number (n) for individual items is given in the left column for parameters, for which data from individual patients were missing. P values

refer to comparison of patients with PsA and axSpA.

axSpA, axial spondyloarthritis ; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; bDMARD, biological DMARD; BMI, body mass
index; CRP, C-reactive protein; csDMARD, conventional synthetic disease modifying antirheumatic drug; DAS28, Disease Activity Score
28; DAS28, Disease Activity Score 28; FFbH, Funktionsfragebogen Hannover questionnaire ; IL, interleukin; NSAID, non-steroidal anti-

inflammatory drug; PsA, psoriatic arthritis ; TNF, tumour necrosis factor.
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Figure 1 Sleep behaviour. (A) Overview of different items describing sleep behaviour. (B) Patients with axial involvement (light

blue bars) show more abnormal sleep behaviour with early awakening, unrefreshing sleep and need for sleeping pills to fall
asleep. (C) Patients with unrefreshing sleep (shown in dark grey) have more depressive symptoms, a worse subjective quality
of life and a lower satisfaction with their own health. *p<0.05; **p<0.01; ***, p<0.001; ***p<0.0001. BDI-Il, Beck Depression
Inventory II; RIS, Regensburg Insomnia Scale; WHOQOL-Bref, WHO Quality of Life questionnaire.

Axial involvement occurred in 100% of patients with
axSpA and 34.7% of patients with PsA, peripheral arthritis
in 69.4% of patients with axSpA and 96.4% of patients
with PsA and dactylitis in 6.2% versus 44% of patients
with axSpA and PsA (all p<0.001). There were no signifi-
cant differences in occurrence of enthesitis between the
axSpA and PsA subgroups.

HLA-B27 status was available for 244 patients and was
positive in 52.5% of patients, with a higher rate of HLA-
B27 positivity in patients with axSpA compared with
patients with PsA (70.5% vs 24.2%, p<0.001).

At the time of assessment, 75.9% of the patients with
axSpA and 60.7% of the patients with PsA received a
biological disease modifying antirheumatic drug therapy,
while 18.5%, respectively, 50% of the patients with axSpA
and PsA had a conventional synthetic DMARD therapy.
15.4% of the patients with axSpA and 6% of the patients
with PsA were on non-steroidal anti-inflammatory drug
monotherapy. 8.9% of patients received glucocorticoids
with a mean daily dose of 6.05mg.

SLEEP BEHAVIOUR

In this cohort of 330 patients with SpA, a total of 46.6%
demonstrated abnormal sleep behaviour (RIS 2>13,
see figure 1 and table 2). Patients with axSpA reached
on average 13.1 points on the RIS, suspicious for PI
insomnia, whereas patients with PsA reached on average
12.0 points (within the normal spectrum), though differ-
ences between both groups were not statistically signifi-
cant (p=0.128). 4.8% of patients with PsA and axSpA had
severe symptoms of PI insomnia (RIS 225, p=0.978).

Both, patients with PsA and axSpA reached the highest
scores in the sleep factor area of ‘poor sleep depth’,
followed by ‘fearful focus on insomnia’ and ‘hypnotics
and poor daytime function’ areas (see table 2). The
mean reported sleep duration was 5-6hours, with 12.9%
of patients reporting sleeping 4 or less hours per night.
Patients reported needing on average 20-40min to fall
asleep, whereas 6.47% had a sleep latency of >1hour
(normal range 10-20min). 49.6% of patients reported
not being able to sleep through the night during most
nights, with 6.5% taking sleeping pills on a regular basis.
32.1% complained about waking up too early and 11.6%
about feeling unrefreshed most mornings. 26.5% of
patients indicated rarely or never feeling truly fit.

Compared with patients with PsA, patients with axSpA
reached higher average scores for the item ‘I wake up
too early’ (2.11 vs 1.84, p=0.038), otherwise there were
no significant differences regarding sleep behaviour
between axSpA and PsA in general. However, patients
with axial involvement (axSpA/axial psoriatic arthritis
(axPsA), n=162/58) reported significantly more symp-
toms of insomnia (p=0.002), awakening too early
(p=0.016) and feeling unrefreshed in the morning
(p=0.006) despite 74.9% receiving biological treatment
(figure 1B). Furthermore, patients with axial involve-
ment significantly more often reported taking sleeping
pills (p=0.007). Both, insomnia symptoms and early awak-
ening correlated significantly with BASDAI (Bath Anky-
losing Spondylitis Disease Activity Index, p<0.001 each).

Patients on biological therapy had a shorter reported
sleep duration (p=0.011) and felt on average less fit
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Table 2 Sleep, depressive symptoms and quality of life

Total (n=330) PsA (n=168) axSpA (n=162) P value

RIS score, mean (SD) (n=313) 12.5 (6.54) 12.0 (6.5) 13.1 (6.54) 0.128
RIS >13 (distinct Pl symptoms of insomnia), n (%) 146 (46.6) 74 (44.0) 72 (49.7) 0.321
RIS >25 (severe Pl symptoms of insomnia), n (%) 15 (4.8) 8 (4.8) 7 (4.8) 0.978
Sleep depth component, mean (SD) 1.99 (0.91) 1.92 (0.95) 2.07 (0.86) 0.147
Sleep quantity component, mean (SD) 0.91 (0.73) 0,90 (0.74) 0.92 (0.72) 0.830
Fearful focus on insomnia component, mean (SD) 1.16 (1.19) 1.10 (1.14) 1.24 (1.25) 0.281
Hypnotics and daytime function component, mean (SD) 1.08 (0.81) 1.01 (0.74) 1.16 (0.88) 0.116
Inability to sleep through the night most or all nights, n (%) 154 (49.6) 78 (47.0) 76 (52.8) 0.309
Waking too early most or all nights, n (%) 99 (32.1) 47 (28.3) 52 (36.6) 0.120
Need for sleeping pills most or all nights, n (%) 20 (6.5) 8 (4.8) 12 (8.3) 0.215
Unrefreshing sleep most or all nights, n (%) 36 (11.6) 18 (10.9) 18 (12.4) 0.680
WHOQOL-Bref: (n=327)

Physical HRQOL, D1, mean (SD) 60.5 (19.5) 59.95 (19.32) 61.12 (19.67) 0.587

Mental HRQOL, D2, mean (SD) 67.7 (17.3) 67.75(16.85)  67.62 (17.73) 0.946

Social QOL, D3, mean (SD) 68.0 (19.7) 67.19 (19.85) 68.92 (19.53) 0.429

Environmental QOL, D4, mean (SD) 77.4 (13.4) 76.83 (12.68) 77.96 (14.06) 0.448
Depressive symptoms: (n=307)

BDI-Il score, mean (SD) 11.2 (9.4) 11.51 (9.31) 10.93 (9.52) 0.591

No depression, n (%) 142 (46.0) 74 (44.85) 68 (47.89) }0.297

Minimal or mild depression, n (%) 115 (37.5) 63 (38.18) 52 (36.62)

Moderate-to-severe depression, n (%) 50 (16.3) 28 (16.97) 22 (15.49)

The n number for individual items is given in the left column for parameters, for which data from individual patients were missing. P values
refer to comparison of patients with psoriatic arthritis and axial spondyloarthritis.

BDI-Il, Beck Depression Inventory Il (see methods); D, domain; HRQOL, health-related quality of life; Pl, psychophysiological; QOL, quality of
life; RIS, Regensburg Insomnia Scale; WHOQOL-Bref, WHO Quality of Life questionnaire.

(p=0.049) than patients without biological therapy.
Overall sleep behaviour, sleep latency, early awakening,
however, did not differ significantly.

DEPRESSIVE SYMPTOMS AND QOL

Patients reporting unrestful sleep had significantly more
depressive symptoms (p<0.001) as well as a highly reduced
physical and mental HRQOL (both p<0.001). Satisfac-
tion with health was rated significantly lower (p<0.001),
indicating poor sleep as a significant burden on general
well-being (figure 1C).

On average, patients reached a mean score of 11.2
points on the BDI-II scale, equivalent to minimal depres-
sion. 46% of patients did not show signs of depression,
whereas 37.5% had minimal or mild depressive symp-
toms and 16.3% moderate-to-severe signs of depression.
There were no significant differences between patients
with PsA and axSpA.

Furthermore, QOL was assessed by WHOQOL-Bref
questionnaire for the domains subjective QOL, phys-
ical and mental HRQOL, social relationships and envi-
ronmental QOL. There were no significant differences
between PsA and axSpA patients regarding QOL and
satisfaction with health. Compared with published normal

values® patients with SpA, however, had a reduced phys-
ical and mental HRQOL, as well as a lower score in the
social relationship domain, whereas environmental QOL
was not affected. QOL was inversely correlated with
measures of poor sleep quality, such as sleep latency and
sleep disturbances (each p<0.001) as well as with signs of
depression (p<0.001, figure 2).

SEX DIFFERENGES

In general, female patients reported significantly worse
sleep than male patients (p<0.001), needing more time to
fall asleep (p=0.009), not being able to sleep through the
night (p=0.014) and feeling unrefreshed in the morning
(p<0.001) as illustrated in figure 3. Furthermore, women
demonstrated significantly more depressive symptoms
(p=0.015) and also a significantly worse physical and
mental HRQOL compared with male patients (p=0.015,
respectively, p<0.001). In particular, moderate and severe
depression tended to be more common in women than
in men (p=0.054). Subjective overall QOL and satis-
faction with health did not differ significantly. Despite
similar disease duration (10.6 vs 11.9 years, p=0.209) and
therapy, female patients furthermore had a significantly
worse functional capacity (75.3% vs 85.2%, p=0.003).
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Figure 2 Pearson’s correlations between clinical data and
parameters of sleep quality and quality of life. Numbers
within the graph represent Pearson’s R values. Red colour
indicates positive correlation, blue negative correlation.
BASDI, Bath Ankylosing Spondylitis Disease Activity Index;
BDI-Il, Beck Depression Inventory Il; BMI, body mass

index; CRP, C-reactive protein; FFbH, Funktionsfragebogen
Hannover questionnaire; Phg-9, Patient health questionnaire
9; QOL, quality of life; RIS Regensburg Insomnia Scale score;
WHOQOL-Bref, WHO Quiality of Life domain 1 (=physical
health-related QOL), D2=mental health-related QOL,
D3=social QOL, D4=environmental QOL.

Female patients reached on average 14.2 points on
RIS, suspicious for PI insomnia, whereas male patients
reached on average 11.2 points (within the normal spec-
trum). In total, 9.1% of female patients showed signs
of severe insomnia (RIS >25) compared with 1.2% of
male patients (p=0.001). Women significantly more
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Figure 3 Sex differences in sleep behaviour, and
quality of life. Female patients showed significantly more
often abnormal sleep behaviour with prolonged sleep
latency, disturbed sleep and unrefreshing sleep and

had a significantly worse physical and mental health-
related quality of life. **p<0.001; **p<0.01; * <0.05; ns,
not significant. HRQOL, health-related quality of life; P,
psychophysiological.

often indicated focusing on sleep and fear of insomnia
(p<0.001, respectively, p=0.002), which constitute hall-
marks of PI insomnia. Sex differences are also depicted
in online supplemental table 1.

FACTORS ASSOCIATED WITH SLEEP DISTURBANCE

In order to identify factors associated with sleep distur-
bance, we stratified clinical data as well as questionnaire
results by degree of sleep disturbance (RIS <12, ie
normal sleep behaviour; RIS 13-24, ie, abnormal sleep
behaviour suggestive of insomnia; RIS >25, ie, symptoms
of severe PI insomnia; table 3). We observed significant
differences between the three groups for both axSpA
and PsA regarding sex (p=0.0497, respectively, p=0.004),
functional capacity/impairment (both p<0.0001 each),
QOL  (p<0.0001; p<0.0001; p=0.116, respectively,
p=0.002; p=0.003, respectively, p<0.0001) and depressive
symptoms (both p<0.0001): Female patients were signif-
icantly overrepresented in the groups with insomnia
symptoms. Furthermore, patients with higher RIS scores
had a significantly worse functional capacity/more func-
tional impairment, a worse QOL regarding physical and
mental-HRQOL, social and environmental QOL as well
as more depressive symptoms.

To further determine factors predicting symptoms of
insomnia, linear regression analyses were conducted
using stepwise backwards elimination, with RIS score as
the dependent variable. Separate multivariate models
were calculated for the axSpA and PsA subgroups. For
axSpA, HLA-B27 positivity, disease activity assessed by
BASDAI score and depressive symptoms were positively
associated with insomnia symptoms (RIS score), whereas
functional capacity and disease duration showed a signif-
icant negative association with the RIS score. The model
was significant, explaining 55.5% of observed variance in
RIS scores, adjusted R’=0.51, F(11, 114)=12.92, p<0.001.
In contrast, for PsA, depressive symptoms, female sex
and Disease Activity Score 28 (DAS28) predicted symp-
toms of insomnia whereas functional capacity and axial
involvement did not contribute significantly to the model
and thus were removed. The model explained 41.5% of
variance in RIS score, adjusted R’=0.36, F(9, 98)=7.73,
p<0.001. The results for individual predictors are shown
in the bottom panel of table 4. An additional model
comprising the whole SpA cohort can be found in online
supplemental table 2.

PSYCHOPHYSIOLOGICAL INSOMNIA AND ASSOCIATED
FACTORS

In addition, a binomial logistic regression model was
used to determine predictors independently associ-
ated with severe PI insomnia (RIS >25) employing step-
wise backwards elimination. The model was adjusted
for demographic and disease-related factors as well as
comorbidities (disease duration, HLA-B27 status, axial
involvement, age, BMI, smoking status, chronic lung
disease, chronic kidney disease). Female sex (OR 100.20,
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Table 4 Multiple linear regression analysis of factors associated with RIS score

Predictors B 95% Cl for B B SE P value

axSpA HLA- B27 positivity 0.62 0.32 t0 0.93 4.16 1.02 <0.001
BASDAI 0.31 0.13t0 0.49 0.90 0.26 <0.001
Functional capacity (FFbH) -0.28 -0.47 to -0.09 -0.11 0.04 0.004
Depressive symptoms (BDI-II) 0.26 0.09 to 0.42 0.18 0.06 0.002
Disease duration -0.23 -0.39 to -0.08 -0.15 0.05 0.0083
R?=0.555, adjusted R?=0.512, F(11, 114)=12.92, p<0.001*

PsA Depressive symptoms (BDI-II) 0.50 0.34 to 0.67 0.40 0.07 <0.001
Female sex 0.44 0.10t0 0.79 2.93 1.15 0.014
DAS28 0.22 0.05 to 0.40 1.63 0.65 0.003

R?=0.415, adjusted R?=0.361, F(9, 98)=7.73, p<0.001t

*Linear regression adjusted for age, sex, BMI, smoking status, as well as comorbidities (chronic lung disease, chronic kidney disease).
TLinear regression adjusted for age, disease duration, BMI, smoking status, as well as comorbidities (chronic lung disease, chronic kidney

disease).

axSpA, axial spondyloarthritis; B, estimate; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BDI-Il, Beck Depression Inventory I
; BMI, body mass index; DAS28, Disease Activity Score 28; FFbH, Funktionsfragebogen Hannover questionnaire; PsA, psoriatic arthritis; {3,

standardised estimate.

p=0.004), functional impairment (OR 16.83, p=0.020)
as well as depressive symptoms (BDI-II score, OR 1.16,
p=0.002) could be shown to be independently associated
with severe insomnia (table 5).

DISCUSSION

Within this study we assessed sleep quality and behav-
iour as well as HRQOL in a monocentric cohort of 330
patients with SpA and determined factors associated with
sleep disturbance.

Despite treatment in accordance with current
disease management guidelines and 68.1% of patients
in our cohort receiving biologics, many patients with
SpA continued to have impaired sleep and a reduced
HRQOL. Patients with axSpA and PsA in this study gener-
ally had significantly more PI symptoms of insomnia than
published for healthy controls (mean RIS scores for
healthy controls 5.91, respectively, 5.83 points)."® * In
patients with axSpA, HLA-B27 positivity, disease activity
(BASDALI), depressive symptoms, functional capacity and
disease duration were significant predictors of reported
PI symptoms of insomnia, whereas in PsA depressive

symptoms, female sex as well as disease activity (DAS28)
were significantly associated with insomnia symptoms.

We otherwise did not detect any significant differences
between patients with PsA and axSpA regarding sleep
behaviour apart from patients with axSpA reporting
early awakening more often, though patients with axSpA
showed tendentially more insomnia symptoms. This is
in line with Cano-Garcia et al's observations, who also
described sleep disorders to be comparable between
patients with PsA and axSpA with however slightly more
insomnia in the axSpA group.”

However, patients with axial involvement (axSpA/
axPsA) reported significantly worse sleep and axial
involvement was a predictor of insomnia symptoms on
regression analysis. Inflammatory back pain with awak-
ening in the early morning hours constitutes a clinical
hallmark of axSpA as well as axPsA.**! Nocturnal pain and
awakening may contribute significantly to sleep distur-
bance.* Pain has been associated with poor sleep effi-
ciency, that is, reduced proportion of time actually spent
asleep or time spent in bed attempting sleep.” In chronic
lower back pain, greater pain severity was furthermore

Table 5 Multivariate logistic regression analysis of factors associated with severe (psychophysiological) insomnia

(Regensburg Insomnia Scale >25)

Predictors OR 95% ClI B P value
Female sex 100.20 4.20 t0 2390.13 4.61 0.004
Significant functional impairment (FFbH <60%) 16.83 1.55 to 182.59 2.82 0.020
Depressive symptoms (BDI-II) 1.16 1.06 to 1.28 0.15 0.002

Multivariable logistic regression adjusted for diagnosis, disease duration, HLA-B27 status, axial involvement, age, body mass index, smoking

status, chronic lung disease, chronic kidney disease.

BDI-Il, Beck Depression Inventory Il ; FFbH, Funktionsfragebogen Hannover questionnaire .
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associated with greater sleep disturbance.” Interestingly,
however, axial involvement was not a significant predictor
of insomnia symptoms in the PsA subgroup. This may be
explained by the fact that approximately half of patients
with axPsA have asymptomatic axial disease.” *°

For axSpA but not for PsA we furthermore identified
HLA-B27 positivity as a predictor of insomnia symptoms.
HLA-B27 positivity has been associated with earlier age of
disease onset as well as increased severity and persistence
of MRI inflammation of the sacroiliac joints and spine.” **
While some studies furthermore reported an association
with early structural disease progression, other studies
did not support this hypothesis.”” ™ Limsakul et al
reported HLA-B27 positive patients to have less spinal
flexibility, and postulated that HLA-B27 status may be
associated with disease severity.* However, also regarding
disease activity, data are heterogeneous with some studies
describing HLA-B27 positive patients to have higher
disease activity scores,' while other studies described the
opposite.* (In our cohort, we did not observe a significant
association between HLA-B27 status and BASDAI score).
Thus, the exact relationship between HLA-B27 positivity
and disturbed sleep remains to be further elucidated and
this result should be confirmed in other cohorts. In the
PsA subgroup, HLA-B27 positivity was not a significant
predictor of insomnia symptoms, however, data should
be interpreted with caution as HLA-B27 status had only
been assessed in just under 60% of patients with PsA.

Both, in the axSpA as well as in the PsA cohort, disease
activity (BASDAI, respectively, DAS28) was associated with
disturbed sleep. An association of poor sleep with disease
activity has been described before in axSpA cohorts’ and
has also been confirmed by polysomnography.* For PsA,
especially tender joint count and pain had previously
been described to be associated with poor sleep.** **

Furthermore, we observed a higher rate of women
with sleep disturbances, with sex differences especially
pronounced regarding severe insomnia. Hultgren et al
also described sleep disturbances to be more prevalent
in female patients with SpA.*® In general, insomnia has
been described to occur more frequently in women.*’
Reasons are thought to be multifactorial. It has been
proposed that socioeconomic, physical and psychoso-
cial factors might play a role*”: Women are likely to have
a lower income, and often are the primary caregiver
in the family, thus experiencing more socioeconomic
stress.*®* Regarding physical factors, women in our study
had a worse functional capacity, which is in line with other
studies published” and was associated with insomnia in
our multivariate regression model. Furthermore, fibro-
myalgia, which constitutes a common comorbidity both
in axSpA and PsA, occurs more commonly in women and
is itself associated with a poor sleep efficiency.”’ An asso-
ciation of insomnia with female sex hormones has been
postulated, butso far could not be confirmed.”® Regarding
psychosocial factors, also depression and anxiety have a
higher prevalence in women.” Psychiatric disorders, and
especially anxiety and depression, are known to increase

the risk of insomnia,54 while vice versa insomnia has also
been described to increase the risk of depression.”” In
our study, women had higher rates of PI insomnia, which
is determined by both psychological and physiological
factors, with psychological factors such as anxiety and
fear of insomnia perpetuating the occurring sleep distur-
bances even though the initial cause of insomnia has
been removed.”® The concept of PI insomnia may thus
partly explain high rates of sleep disturbances despite
anti-inflammatory therapy.

Sleep disturbances have a significant impact on QOL,
especially if they lead to daytime dysfunction. Female
patients also described a reduced HRQOL compared
with male patients and overall, patients with PsA and
axSpA had a reduced QOL compared with published
normal values.” Furthermore, sleep disturbances have
been reported to be associated with an altered pain
threshold, which has been attributed to alterations in
central pain processing.”” *® The underlying mechanisms
as well as their interplay are complex, however, inflam-
matory mediators such as CRP as well as cytokines seem
to play a crucial role. Elevated CRP has been associated
with increased nociception™ as well as with worse sleep
quality.” Additionally, it has been implicated that sleep
loss or sleep deprivation leads to increased production of
proinflammatory mediators, such as interleukin (IL)-1f,
IL-6, IL-17A, tumour necrosis factor (INF)-o. and CRP.*’
Irwin et al described sex differences with greater cellular
immune activation in women compared with men on
sleep loss,”" which may partly explain the observed sex
differences. Several studies have furthermore described
an improvement of sleep after initiation of anti-TNF
treatment.”” ®® However, in recent years it has come to
light that men may have a greater benefit from anti-TNF
therapy than women,* ® which may provide another
explanation for our observed sex differences under
therapy.

Additionally, Gossec et al recently described female
patients with PsA to experience greater disease impact
than men with greater pain, fatigue and disability or
impairment despite similar disease activity and therapy,*
mirroring our data. Further studies will be needed to
gain a better understanding of these sex differences,
both, on a pathophysiological disease level as well as on
the clinical level.

In general, the fact that despite therapy according to
disease management guidelines, 46.6% of patients still
showed symptoms of insomnia highlights a gap between
experienced symptoms and issues on the one hand and
the physician’s assessment and available therapies on
the other hand. Coates et al recently came to a similar
conclusion that, while disease modifying antirheumatic
drug therapies effectively manage inflammation and
disease progression, patients continue to experience an
impaired HRQOL, highlighting an unmet need.”” An
interdisciplinary or holistic approach may be needed to
address these unmet needs in the care of both, patients
with PsA and axSpA. Non-pharmacological interventions
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to improve sleep may include patient education about
sleep hygiene, exercise such as physical therapy and
balneotherapy, brightlight therapy and cognitive
behavioural therapy techniques.” ® Improving sleep may
also have beneficial synergistic effects on functional status
and pain. Both, QOL and sleep quality should therefore
be assessed in a regular manner during follow-up visits
in the patient with SpA population to identify patients
who might benefit from additional non-pharmacological
interventions to improve sleep quality and thereby QOL.

In conclusion, in this retrospective analysis we assessed
sleep quality and associated factors in a real-world mono-
centric cohort of 330 patients with SpA. Despite treat-
ment, many patients with PsA and axSpA had a reduced
HRQOL and impaired sleep with significant differences
between male and female patients. We identified multiple
factors associated with abnormal sleep behaviour. Aware-
ness of these risk factors will assist physicians to monitor
at-risk patients and identify those patients who will benefit
from additional interventions. An interdisciplinary and
holistic approach may be needed to address unmet needs
in the care of patients with PsA and axSpA.
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