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Abstract
Background Psoriasis is a chronic inflammatory skin disease which can cause sleep disturbances due to the disease itself or due
to its complications. In this study, we aimed to analyze the array of sleep disturbances caused by psoriasis and to evaluate the
interaction between the quality of sleep and the duration and severity of psoriasis.
Methods Study subjects included 60 patients with plaque psoriasis and 60 sex- and age-matched controls. The Psoriasis Area and
Severity Index (PASI) was used to evaluate severity of disease. Body mass index (BMI), medication usage, and duration of
disease were recorded. All subjects completed the Epworth Sleepiness Scale (EES), Pittsburgh Sleep Quality Index (PSQI),
insomnia severity index (ISI), Berlin-sleep apnea questionnaire, and questions based on criteria of the International Restless Legs
Syndrome Study Group indicating the presence of restless legs syndrome (RLS).
Results There were statistically significant and clinically relevant differences between the patients and controls regarding day-
time sleepiness (ESS 5.3 vs 4.1, p = 0.037), sleep quality (PSQI 14.4 vs 4.9, p < 0.001), insomnia (ISI 19.7 vs 14.4, p < 0.001),
sleep apnea (high risk 30% vs 7%, p = 0.01), and RLS (high risk 32% vs 0%, p < 0.001).
Conclusions Patients with psoriasis experience poor sleep quality and are at markedly increased risk for insomnia, obstructive
sleep apnea, and restless legs syndrome. These findings suggest the importance of evaluating patients with psoriasis for condi-
tions that affect sleep. The study results further suggest that simple screening tools may be useful for this task.
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Introduction

Sleep is one of the most important factors in the mainte-
nance of health, affecting both psychological and physiolog-
ical well-being [1]. Sleep quality and daytime sleepiness are
clinically important parameters in the sleep-wake cycle, with
low sleep quality and insomnia triggering various psychiatric
disorders, resulting also in deterioration in health status and
work efficiency. Along with an objective sleep evaluation

based on polysomnography (PSG) and multiple sleep laten-
cy testing, questionnaires that facilitate subjective self-
assessment are widely used, with the Pittsburgh Sleep
Quality Index (PSQI) and Epworth Sleepiness Scale (ESS)
being the most common [2–4].

Psoriasis is a prevalent chronic inflammatory skin disease
that affects some 2–3% of the population [5]. Aside from
being a multisystem disease, it can also lead to sleep disorders
through secondary causes such as depression, pain, restless
leg syndrome (RLS), and poor sleep quality. Psoriasis can also
lead to an increased incidence of sleep apnea and snoring by
triggering obesity and metabolic syndrome [6, 7]. Obstructive
sleep apnea syndrome (OSAS) plays a role in the pathogenesis
of psoriasis by bringing about changes in the microvascular
structure through inflammatory activation, and as a result,
interactions between these two chronic conditions may wors-
en the pathogenic course of each disease [8]. Furthermore,
meta-analyses have shown that little or excessive sleep can
increase the mortality and morbidity associated with chronic
diseases [9].
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Studies evaluating sleep disorders related to psoriasis have
indicated increased frequency of sleep apnea and insomnia
due to pruritus, pain, and psychiatric disorders such as depres-
sion. Increased skin temperatures resulting from pruritus and
inflammation may trigger sleep disorders by affecting circadi-
an rhythm [10].

The present study examined the array of sleep disorders in
psoriasis and sought to evaluate possible interactions between
sleep quality and disease duration and severity.

Methods

The design was a cross-sectional, questionnaire-based, case-
controlled study including clinical assessment of disease se-
verity. The ethics committee gave its approval prior to initia-
tion of the study. The study was conducted according to the
principles of the Declaration of Helsinki.

After obtaining written informed consent, 60 patients with
plaque psoriasis and 60 sex- and age-matched healthy controls
were enrolled. All subjects were at least 18 years old.
Exclusion criteria included prescribed neuroleptics, calcium
channel blockers, dopamine antagonists, antidepressants, and
anti-epileptics. Other exclusions included patients with renal
disease, infectious disease, rheumatologic disease, lumbosa-
cral radiculopathy, chronic obstructive lung disease, thyroid
disease, anemia, peripheral vascular disease, depression-
anxiety disorders, malignant disease, alcoholism, and
pregnancy.

Body weight and height to calculate body mass index
(BMI), neck circumference, and clinical examination results
of patients with psoriasis presenting at dermatology outpatient
clinics were recorded, along with medication usage and dis-
ease duration. The severity of psoriasis was evaluated using
the Psoriasis Area and Severity Index (PASI), while the factors
that may cause sleep disorders were investigated in detail by a
neurologist. Neurological examinations were performed and
underwent a brief neuropsychiatric interview for mental state
and psychiatric illness assessment.

Psoriasis Area and Severity Index (PASI)Measurements for the
PASI include mean redness, thickness, and desquamation of
lesions (0–4°), weighted by the area of involvement, with the
total score ranging from 0 (disease free) to 72 (maximal dis-
ease) [11].

Epworth Sleepiness Scale (ESS) This self-administered ques-
tionnaire is used to assess daytime sleepiness. The ESS is an
8-item scale that assesses likelihood of dozing (0 to 3) while
performing certain activities with a range of possible points
from 0 to 24. An ESS score > 10 is indicative of excessive
daytime sleepiness [12].

Pittsburgh Sleep Quality Index (PSQI) This questionnaire al-
lows subjective assessment of sleep quality in the preceding
month. The questionnaire consists of 19 questions based on
various sleep habits. The questions yield Bcomponent^ scores,
each ranging from 0 to 3 points with more points indicating
greater difficulties. The seven component scores sum to a total
score ranging from 0 to 21 points. A total score of ≥ 5 denotes
poor sleep quality with good reliability and validity [13].

Insomnia Severity Index (ISI) The ISI consists of seven ques-
tions about the perceived effect of sleep disturbance on the
individual during the preceding 2 weeks. The total score
ranges from 0 to 28. Scores < 7 are normal, 8–14 subclinical
insomnia, 15–21 clinical insomnia, and 22–28 severe insom-
nia [14].

The Berlin Questionnaire for Sleep Apnea This screening sur-
vey assesses risk for OSAS using ten items divided into three
categories. Positive scores in two or more categories indicate
high risk for OSAS [15].

Questions for RLS Criteria Criteria of the International Restless
Legs Syndrome Study Group (IRLSSG) are determined
through clinical interviews or questionnaires [16].

Statistical analysis

All statistical analyses were performed using the Statistical
Package for Social Sciences 20.0 (IBM Corp.; Armonk, NY,
USA) software package program. The Shapiro-Wilk test was
used to confirm the normal distribution of all data in the pres-
ent study. The continuous variables were expressed as means
± SD, and Student’s t tests were used to compare the means
between two groups. For categorical variables, the Chi-square
test was used to test the differences between groups. Bivariate
logistic regression was applied to identify significant associa-
tions with poor sleep. Unless otherwise stated, p < 0.05 was
set as the level of significance.

Results

For the 60 patients with psoriasis and 60 control subjects,
there were no differences in age, sex, or BMI. See Table 1.
The mean duration of the disease of psoriasis was 11.8 ±
8.1 years (range 1–30 years). Mean PASI was 10.1 ± 9.7
(range 1–41) in the psoriatic patient. Forty-five patients
(75%) received topical treatment, 10 patients (16.6%) had
systemic treatment, and 5 patients (8.4%) had topical and sys-
temic treatment.

Daytime sleepiness and sleep questionnaire results are
shown in Table 2. Specific responses to the PSQI by
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component scores are shown in Table 3. Statistically signif-
icant differences were found in scores for daytime sleepi-
ness, sleep quality, insomnia severity, risk for sleep apnea,
and risk for RLS. Furthermore, 54 (90%) of the patients
with psoriasis experienced poor sleep quality, compared to
22 (33%) in the control group. Likewise, among patients
with psoriasis, 23 (38%) achieved an insomnia severity
score that was clinically suggestive of insomnia while only
two patients (3%) in the control group had scores consis-
tent with insomnia. Five patients (8.33%) and four control
subjects (6.66%) had ESS scores > 10, indicating daytime
sleepiness (p = 0.556). While the difference between these
proportions was not statistically significant, comparison of
the mean values between the two groups was statistically
significant (p = 0.037).

Multivariate regression analysis showed that the model
used in the present study was weak (Nagelkerke R2 = 0.068).
There was no strongly significant relationship identified be-
tween poor sleep quality and sex, age, BMI, duration of dis-
ease, or PASI score (Table 4).

Discussion

The present study identified increased poor sleep quality and
sleep disturbances in patients with psoriasis compared to con-
trols. The study also identified with standardized and valid
scales increased incidences of insomnia, OSAS, and RLS
among the patients with psoriasis.

Previous studies have shown that psoriasis can lead to poor
sleep quality and fragmented sleep, although there is a paucity
of studies investigating the classification of sleep disorders
[17–19]. Psoriasis can lead directly to sleep disorders in that
the skin plays a primary role in the way circadian rhythm
regulates body temperature. A small decrease in body temper-
ature is of importance for the induction and maintenance of
sleep [18]. Psoriasis impairs thermoregulation and heat trans-
mission irregularities disrupt the induction andmaintenance of
sleep [18]. Pruritus and pain both increase in intensity in the
evening hours along with a decrease in cortisol levels, as both
are controlled by the circadian rhythm. These factors can lead
to sleep disorders [19]. Sleep disorders may often be related to

Table 1 Demographic
characteristics of study
participants

Variables Patients (n = 60) Controls (n = 60) P value

Sex (female/male ratio) 30/30 30/30 –

Age, years (mean ± SD) 42.8 ± 13.1 43.6 ± 13.9 0.730

BMI, kg/m2 (mean ± SD) 28.5 ± 4.7 26.9 ± 4.0 0.051

Disease duration, years (mean ± SD) 11.8 ± 8.1 – –

PASI, (mean ± SD) 10.1 ± 9.7 – –

Neck circumference < 40 cm (%) 41 (68.33) 49 (81.6) 0.070

Drug use for psoriasis n (%) 60 (100%) – –

Topical n (%) 45 (75%)

Systemic n (%) 10 (16.6%)

Topical+ systemic n (%) 5 (8.4%)

SD standard deviation, BMI body mass index, PASI Psoriasis area severity index

Table 2 Sleep questionnaires,
nocturnal behaviors, and daytime
symptoms (sleep questionnaires
for daytime sleepiness, sleep
apnea, restless leg syndrome, and
insomnia)

Variables Patients Controls P value
(n = 60) (n = 60)

ESS (mean ± SD) 5.32 ± 3.55 4.10 ± 3.58 0.037

ESS > 10, n (%) 5 (8.33%) 4 (6.66%) 0.556

PSQI global score (mean ± SD) 14.38 ± 9.04 4.93 ± 4.99 < 0.001

Insomnia Severity Index 19.72 ± 10.94 14.36 ± 10.75 < 0.001

Berlin Questionnaire (Sleep-Apnea) 0.01

High risk, n (%) 18 (30%) 4 (6.7%)

Low risk, n (%) 42 (70%) 56 (93.3%)

Restless Leg Syndrome 0.001

High risk, n (%) 19 (31.6%) 0 (0%)

Low risk, n (%) 41 (68.4%) 60 (100%)

SD standard deviation, ESS Epworth Sleepiness Scale, PSQI Pittsburgh Sleep Quality Index, NS non-significant
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secondary causes (such as obesity, medication, depression,
etc.) and not solely to the disease itself [20].

It was found in the present study that the patient group had
a high risk of sleep apnea according to the Berlin question-
naire. A recent systematic review of the literature on psoriasis
and sleep disorders revealed the reported prevalence of OSA
in patients with psoriasis ranging from 36 to 81% [21].
Gabryelska et al. found in their polysomnographic study of
psoriatic patients that elevated body mass index was an inde-
pendent risk factor for OSA [7]. It is known that obesity is
common in patients with psoriasis and that an increased BMI
is a trigger for inflammation [6–8]. However, in agreement
with studies by Duffin et al. and Bicici et al. [6, 22], we were
not able to show an effect of obesity on sleep disorders.

Male gender, obesity, and neck circumference are associat-
ed with higher risk of sleep apnea [23]. However, in the cur-
rent study, balanced groups were formed in an attempt to
clarify the effect of the disease on sleep. According to the
literature, the inflammatory activity of the disease itself may
increase the risk of OSA and other sleep disturbances [23].We
theorize that the pathophysiology of inflammation in psoriasis
may be responsible for a higher risk of OSA. Because most of

the patients in the current study received local treatment and
systemic treatment was given to only a limited number of
patients, it was not possible to demonstrate a protective effect
of psoriasis therapy. Thaci et al. have shown that treatment
with etanercept significantly improved sleep. In particular,
obese patients with OSA experienced a marked decrease in
sleepiness after treatment with etanercept [24]. Several studies
have shown that sleepiness is affected by medications that
neutralize TNFa, such as thalidomide, etanercept, and
infliximab [25].

Since the pathophysiologies of OSA and psoriasis are as-
sociated with inflammation, the interaction between the two
diseases has been discussed in the literature [23]. According to
the results of previous research, increased levels of pro-
inflammatory cytokines are among the factors implicated as
causes of OSAS and insomnia [26, 27]. The alteration or dys-
regulation of cytokines may lead to sleep dysfunction. Studies
have shown that the circadian rhythm of TNFa release was
previously found to be significantly disturbed in patients with
OSA. It has been proposed that psoriasis and OSA are linked
bidirectionally via inflammatory pathways [27]. In a prospec-
tive study including an 11-year follow-up period, the associa-
tion of OSAS was investigated as a cause of psoriasis. This
study showed a two-fold greater prevalence of psoriasis
among patients diagnosed with OSAS [8]. A cross-sectional
survey published in 2017 emphasized that sleep quality could
be improved through the treatment of accompanying diseases
and that factors such as pruritus and pain are detrimental to
quality of life [28].

An evaluation of the increased prevalence of insomnia and
poor sleep quality among the PSQI component scores revealed
that sleep latency was increased and the normal waking time
was not concordant with the circadian rhythm. The patients
went to sleep late and woke up late in the morning, and as a
result, these patients subjectively rated their sleep quality as
poor. In studies using sleep-deprived psoriatic animal models,
metabolic, endocrine, and sympathetic nervous system activity
changed as a result of the release of inflammatory cytokines,
and consequently, both sleep quality and the severity of psori-
asis may be unfavorably affected [1]. It should be emphasized
that the current study showed that though the patient group
frequently experienced sleepiness, neither the patient group
nor the control group scored high on the Epworth Sleepiness
score (mean ESS < 10). The patient group suffered with insom-
nia with an abnormal circadian rhythm. The PSQI and ESS are
only weakly related to each other [2]. The PSQI was more
strongly related to self-reported measures of psychological
symptoms and stress compared to the ESS [2].

Our findings of increased risk for RLS in patients with pso-
riasis agreewith a systematic review byGupta et al. which found
that the risk of RLS is higher in patients with psoriasis than in the
normal population [21]. In particular, the exclusion of depressive
mood and inadequate protection of local treatments from

Table 3 Responses to the PSQI by component scores

Variables Patients Controls P value
(n = 60) (n = 60)

PSQI global score 14.4 ± 9.0 4.9 ± 5.32 < 0.001

Sleep quality 1.23 ± 0.78 0.63 ± 0.61 < 0.001

Sleep onset latency 1.12 ± 0.86 0.30 ± 0.49 < 0.001

Sleep duration 0.60 ± 0.90 0.13 ± 0.34 0.001

Sleep efficiency 0.63 ± 0.86 0.15 ± 0.40 < 0.001

Sleep disturbance 9.55 ± 6.36 3.32 ± 3.91 < 0.001

Hypnotic drugs 0.07 ± 0.40 0.07 ± 0.31 0.660

Daytime dysfunction 1.22 ± 1.48 2.00 ± 0.00 < 0.001

PSQI sleep quality index < 0.001

Good sleep quality n (%) 6 (10%) 38 (67%)

Bad sleep quality n (%) 54 (90%) 22 (33%)

PSQI Pittsburgh Sleep Quality Index, NS non-significant

Table 4 Independent factors associated with poor sleep in psoriatic
patients (sex, BMI, age, duration of disease, and PASI)

Variables Odds ratio (OR) 95% Cl P value

Sex (female) 2.54 0.38–16.78 0.33

BMI 1.01 0.78–1.30 0.90

Age − 0.97 0.88–1.06 0.54

Duration of disease 1.02 0.90–1.15 1.02

PASI 6.98 0.91–1.19 1.04

Nagelkerke R2 = 0.068

BMI body mass index, PASI Psoriasis area severity index
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systemic complications are the most important causes of poor
sleep and RLS. It is emphasized that locally acting therapies
cannot control the inflammatory process and provide an ineffec-
tive treatment for the sleep disorders [22].

The present study identified no significant correlation be-
tween sleep disorders and disease severity and duration. This
lack of correlation may be attributable to the small number of
patients and low disease severity in the study. In a study of a
large patient series (n = 152) using biological and systemic
agents, Strober et al. identified PASI score as an important
predictor of sleep quality and daytime sleepiness, while an-
other study (n = 73) reporting similar results to those in the
present study showed no significant relationship between
PASI scores and sleep quality [6, 27].

The present study revealed that the prevalence of sleep
disorders in patients with psoriasis is considerably increased
when compared to healthy controls. Limitation of the present
study is that we were unable to perform polysomnography on
the patients and control subjects, nor was it possible to mea-
sure body temperature, iron, or ferritin. Strengths of the pres-
ent study are its homogeneous patient group excluding those
with comorbid diseases and systemic drug use. Furthermore,
sleep assessments were not based solely on questionnaires but
were supported by neurological examination. In view of the
important findings of the current study, the authors believe
that all patients with psoriasis should be evaluated for suffi-
cient sleep time and adequate sleep quality.
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