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Abstract

Psoriasis is a prevalent skin disease that impairs multiple domains of quality of life (QoL). Pruritus, a common symptom in
patients with psoriasis, may directly affect sleep, but studies investigating this are limited. We investigated the relationships
between pruritus and sleep in 104 in-patients with psoriasis, who underwent dermatological assessment and completed ques-
tionnaires to determine psoriasis severity, pruritus intensity, sleep quality, QoL (skin disease-specific and generic), depressive
mood and anxiety. In total, 80% of patients reported pruritus, and 39% had sleep disturbances, most commonly awakenings
during sleep (33%) and sleepiness during the daytime (30%). Sleep impairment was more frequent in patients with pruritus,
who had more difficulty falling asleep (P=0.031). Overall, 14% of all patients and 34% of the patients who reported sleep
disturbances reported that their sleep problems were caused by pruritus. Patients who reported sleep disturbances had lower
generic QoL. Pruritus in patients with psoriasis was frequent and relevant, as evidenced by the higher rate of sleep problems

in this patient group, and it was linked to a lower QoL.
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Introduction

Psoriasis is a highly prevalent and chronic skin disease
that impairs overall quality of life (QoL). Psoriasis exerts a
negative impact on many specific aspects of patients’ daily
functioning, including physical (limited mobility in patients
with psoriatic arthritis [PsA] and daily activities), psycho-
logical (anxiety, depression and stigmatization) and social
functioning (sports, sexual behaviour and work) [11, 12,
19]. Its influence on sleep has been reported [10], but this
is not adequately understood. Many studies reporting sleep
disturbances in psoriasis are aimed at investigating general
QoL impairment, and information on sleep disturbances
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have been extracted from general QoL measurements [19,
22]. Sleep is an important aspect of overall health. Acquir-
ing sufficient high-quality sleep is essential for our physical
and emotional well-being, as evidenced by the ill effects on
individuals who suffer from insomnia [29].

One particularly burdensome and clinically important
symptom of psoriasis is pruritus [41]. In addition to several
other symptoms faced by patients with psoriasis, pruritus
alone can cause great embarrassment and discomfort [9, 28].
In the last 2 decades, a high prevalence of pruritus in patients
with psoriasis has been revealed, with levels estimated to
be as high as 64-89% [28, 30, 41]. Interestingly, pruritus
intensity is not necessarily proportional to the severity of
psoriasis [28, 41], and it is significantly associated with
poor general QoL [2, 23]. Pruritus is known to negatively
impact sleep in patients with other dermatological condi-
tions including chronic urticaria, chronic pruritus (CP)
and atopic dermatitis (AD) [18], and improvements in AD
through treatment with nemolizumab resulted in better sleep
[16, 36]. Pruritus severity in patients with psoriasis is lower
than that in AD or CP [26, 31], but it often intensifies in
the evening, thereby potentially interfering with sleep [33].

The aim of the study was to characterise pruritus and
sleep disturbances in patients with psoriasis, to investigate
the relationship between pruritus and sleep problems, to
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identify predictors for sleep impairment and to assess the
impact of pruritus and sleep disturbances on patients’ QoL.

Materials and methods
Patients

A total of 104 consecutive in-patients (median age 46, range
18-74 years, all Caucasian) with psoriasis were recruited to
participate in this study from the Department of Dermatol-
ogy, Medical University of L6dz. Patients with comorbid,
controlled psoriatic arthritis (PsA, i.e. with no need for a
change in current therapy due to active symptoms of PsA)
were included. The study was approved by the Ethics Com-
mittee at the Medical University of L.6dzZ.

Clinical assessment

During this study, patients were examined by a dermatolo-
gist who recorded medical history and assessed disease
severity using the Psoriasis Area and Severity Index (PASI).
Patients assessed the average severity of their pruritus in the
last week using the 10-cm Visual Analogue Scale (VAS)
and the four-item Itch Questionnaire, which evaluates itch
distribution, frequency, severity and sleep disturbances due
to itch [37]. The maximum pruritus score for the four-item
Itch Questionnaire is 19 points.

Sleep disturbances were assessed by questions about
average sleep duration in hours, dichotomous (yes or no)
questions about overall sleep disturbances, consumption
of sleeping pills, difficulties falling asleep (sleep latency),
awakenings during the night, awakenings in the morning
with an inability to fall asleep again, and sleepiness during
the daytime. Patients were also asked if their sleep distur-
bances were caused, in their opinion, by pruritus.

Psychometric assessment

Psychometric parameters were assessed using a range of
validated self-reported questionnaires. Skin disease-specific
QoL impairment was assessed using the Dermatology Life
Quality Index (DLQI) [6]. The DLQI scores range from O to
30, with higher scores indicating lower QoL. Generic QoL
impairment was assessed using the World Health Organiza-
tion QoL-BREF (WHOQoL-BREF) [32]. This questionnaire
enables assessment of the global QoL and its four specific
domains: physical, psychological, social and environmen-
tal, each scored from one to five, with higher scores reflect-
ing better QoL. The Beck Depression Inventory (BDI) was
used to assess depressive mood [3]. The score ranges from
0 to 63, with higher scores indicating more severe depres-
sive symptoms. State-Trait Anxiety Inventory (STAI) was
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employed to evaluate two separate dimensions of anxiety, a
current state of anxiety, and anxiety as a personal trait [34].
Scores of both domains range from 20 to 80, with higher
scores reflecting greater anxiety.

Statistical analyses

Parametric variables were expressed as the mean + stand-
ard deviation (SD), and non-parametric variables as median
(lower and upper quartiles). Differences in distribution of
categorical variables were tested using the Chi squared
test or Fisher’s exact test, where appropriate. Differences
between two groups of independent, interval variables were
tested using the unpaired ¢ test, Welch’s unequal variances
t test or Mann—Whitney U test, where appropriate. Linear
relationships between two datasets of normally distributed
continuous variables were tested using Pearson’s correlation,
and if the data were non-parametric, Spearman’s correlation
was used. Differences between three groups of independ-
ent, interval parametric variables were tested using one-way
ANOVA with Bonferroni post-test, and for non-parametric
variables, using the Kruskal-Wallis test with Dunn—Bonfer-
roni post-test. Multiple logistic regression was used to inves-
tigate the complex prediction models of sleep impairment
by clinical (PASI, pruritus presence or intensity, duration
of psoriasis, comorbidities, body mass index), demographic
(age, gender, employment status) and psychological vari-
ables (depression and anxiety). The variable selection to the
final regression model was supported by the forward selec-
tion method. Statistical significance was set at P <0.05.

Results
Pruritus is frequent in patients with psoriasis

Demographic and clinical characteristics of all patients are
presented in Table 1. In total, 79.8% (n=83) of patients
reported pruritus. Female patients reported pruritus sig-
nificantly more often than male patients (91% vs. 71%,
P=0.012). Chronic plaque psoriasis was the most prevalent
type being present in 93.3% (n=97) of patients. The overall
frequency of PsA was low at 19.2% (n=20). No differences
were detected in the demographic and clinical parameters,
including PASI, between patients with and those without
pruritus (Table 1).

In patients with psoriasis, the average pruritus
severity is moderate and correlates with the severity
of psoriasis, albeit weakly

In the 83 patients who reported pruritus, intensity on the
VAS was 4.73 +2.26. Correlation between both measures of
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Table 1 Comparison of demographic and clinical characteristics of patients with psoriasis with and without pruritus; categorical variables (a)
and numerical variables (b)

(@)
Variable, N=104, n (% of total) Patients with pruritus, N=83, n (% Patients without pruritus, N=21,n(% P, )(2 or
in rows) in rows) Fisher’s
exact test
Gender
Female, 45 (43.3) 41 (91.1) 4(8.9) 0.012
Male, 59 (56.7) 42 (71.2) 17 (28.8)
Clinical type of psoriasis
Chronic plaque, 97 (93.3) 78 (80.4) 19 (19.6) 0.818
Guttate, 4 (3.8) 3(75.0) 1(25.0)
Psoriatic erythroderma, 3 (2.9) 2 (66.7) 1(33.3)
Psoriatic arthritis
Present, 20 (19.2) 19 (95.0) 1(5.0) 0.068
Absent, 84 (80,8) 64 (76.2) 20 (23.8)
Family history of psoriasis
Positive, 30 (28.8) 24 (80.0) 6 (20.0) 0.975
Negative, 74 (71.2) 59 (79.7) 15 (20.3)
Comorbidities®
Arterial hypertension
Yes, 23 (22.1) 16 (69.6) 7 (30.4) 0.237
No, 81 (77.9) 67 (82.7) 14 (17.3)
Benign prostate hypertrophy®
Yes, 7 (11.9) 3(42.9) 4(57.1) 0.176
No, 52 (88.1) 39 (75.0) 13 (25.0)
Depression
Yes, 12 (11.5) 10 (83.3) 2 (16.7) 1.000
No, 92 (88.5) 73 (79.3) 19 (20.7)
Diabetes mellitus type 2
Yes, 7 (6.7) 7 (100.0) 0 0.340
No, 97 (93.3) 76 (78.4) 21 (21.6)
Place of residence
Urban area, 75 (72.1) 63 (84.0) 12 (16.0) 0.087
Rural area, 29 (27.9) 20 (69.0) 9 (31.0)
Education
Elementary school, 14 (13.5) 11 (78.6) 3(21.4) 0.506
Secondary school, 29 (27.9) 23 (79.3) 6 (20.7)
High school, 46 (44.2) 39 (84.8) 7(15.2)
University, 15 (14.4) 10 (66.7) 5(33.3)
Employment status
Employed, 64 (61.5) 48 (75.0) 16 (25.0) 0.547
Unemployed, 13 (12.5) 11 (84.6) 2(154)
Disability pensioner, 10 (9.6) 9 (90.0) 1 (10.0)
Retired, 12 (11.5) 11 (91.7) 1(8.3)
Student, 3 (2.9) 2 (66.7) 1(33.3)
Missing data, 2 (1.9) 2 (100.0) 0
Marital status
Married, 55 (52.9) 43 (78.2) 12 (21.8) 0.731
Divorced, 12 (11.5) 11 91.7) 1(8.3)
Widow/widower, 6 (5.8) 5(83.3) 1(16.7)
Single, 31 (29.8) 24 (77.4) 7 (22.6)
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Table 1 (continued)

(a)

Variable, N=104, n (% of total) Patients with pruritus, N=83, n (% Patients without pruritus, N=21,n(% P, ;(2 or
in rows) in rows) Fisher’s
exact test
Children
Yes, 70 (67.3) 55 (78.6) 15 (21.4) 0.756
No, 32 (30.8) 26 (81.2) 6 (18.8)
Missing data, 2 (1.9) 2 (100.0) 0
(b)
Variables Total, N=104, median Patients with pruritus, N=83 Patients without pruritus, N=21 P, Mann—Whitney
(lower and upper quar- median (lower and upper median (lower and upper quartile)
tile) quartile)
Age (years) 46 (33-57) 46 (33-56) 48 (31-58) 0.737
Body mass index 27 (24-32) 27 (23-32) 28 (26-32) 0.345
Duration of psoriasis 16 (7-30) 16 (7-26) 14 (3-35) 0.954
Number of comorbidities 1 (0-1) 0(0-1) 1(0-1) 0.809
Disease severity (PASI)® 14.5+9.9 14.7+8.8 13.6+13.2 0.709

(Student’s ¢ test)

Significant P values shown in bold
PASI Psoriasis Area and Severity Index

#Less frequently reported comorbidities were: stroke, asthma, gout, hypothyroidism, hyperthyroidism, Hashimoto thyroiditis, lever cirrhosis,
acne vulgaris, tuberculosis, glaucoma, epilepsy, syphilis, Parkinson’s disease, osteoporosis, vitiligo, and bipolar affective disorder

°In male patients only

“Normally distributed variables (mean + standard deviation)

pruritus intensity (VAS and the 4-item Itch Questionnaire) was
high (tho=0.666, P <0.001). Seven of 79 patients with pru-
ritus (8.9%) reported having generalised pruritus (4 patients
with pruritus did not respond).

Psoriasis severity and extent (PASI) and pruritus were cor-
related, albeit weakly, with both the VAS and the 4-item Itch
Questionnaire in patients who reported pruritus (tho=0.356,
P=0.002 and tho=0.237, P <0.045, respectively) and for
all patients (tho=0.304, P=0.002, and tho=237, P=0.022,
respectively). In total, 21 patients (20.2%) reported having no
pruritus.

Median PASI in patients with generalised pruritus (22.2,
lower quartile 15.60, upper quartile 31.80, n="7) was higher
than in the patients without pruritus (10.40, lower quar-
tile 3.40, upper quartile 23.10, n=21; P=0.037, post-test
P=0.031) and in those patients with localised pruritus (12.00,
lower quartile 8.25, upper quartile 18.60, n=65), a differ-
ence that was not statistically significant (post-test P=0.091,
Fig. 1).
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Fig. 1 Psoriasis severity (Psoriasis Area and Severity Index, PASI) in
patients without pruritus, with localised pruritus and with generalised
pruritus. Kruskal-Wallis, P=0.037, PASI in patients with generalised
itch vs. PASI in patients without pruritus, Dunn—Bonferroni post-test,
P=0.031, vs. PASI in patients with localised pruritus, Dunn—-Bonfer-
roni post-test, P=0.091
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Many patients report overall sleep problems,
and sleep disruption is the most frequently
reported type of sleep disturbance

Overall, 39.4% (n=41) of patients reported sleep distur-
bances (Table 2). Awakening during sleep was the most
common complaint (32.7%, n=34), followed by sleepiness
during the daytime (29.8%, n=31) and difficulties falling
asleep (27.9%, n=29). Less frequently, patients complained
about early morning awakenings (20.2%, n=21) and the use
of sleeping medication (15.4%, n=16).

Difficulty falling asleep is significantly associated
with pruritus in patients with psoriasis

Overall, 87.8% (n=36) of patients who complained about
general sleep impairment and 73.3% (n=44) of patients who
did not, had pruritus, a difference that was not statistically
significant (P =0.063, Table 2).

Table 2 Sleep disturbances in patients with psoriasis

The sleep latency domain (difficulties in falling asleep)
was significantly more frequently impaired in patients with
pruritus (93.1% of patients who reported difficulties in fall-
ing asleep and 73.9% of patients who did not, had pruritus,
P=0.031, Table 2).

Fourteen patients (13.5% of all patients and 34.1% of
the 41 patients who reported sleep disturbances) reported
that their sleep problems were caused by pruritus (Fig. 2).
In these patients, pruritus intensity on the VAS was higher
(median, lower, and upper quartiles: 5.2, 4.0, 8.0, respec-
tively) than in the remaining patients with sleep distur-
bances (median, lower, and upper quartiles: 3.0, 1.0,
5.0, respectively; P=0.011, post-test P=0.011) and in
patients without sleep problems (median, lower, and upper
quartiles: 3.0, 0.0, 6.5, respectively; post-test P=0.023,
Fig. 2).

Pruritus intensity measured using the 4-item Itch
Questionnaire was higher in patients who reported that
their sleep problems were caused by pruritus (median,
lower, and upper quartiles: 11.0, 8.0, 14.0, respectively)

Nominal variables, N=104, n (% of total)

Patients with pruritus, N=83, n (%

Patients without pruritus, P, Chi squared test,

of rows) N=21, n (% of rows) Fisher’s exact test®
Subjective overall sleep impairment
Yes, 41 (39.4) 36 (87.8) 5(12.2) 0.063
No, 60 (57.7) 44 (73.3) 16 (26.7)
Missing data, 3 (2.9) 3 (100.0) 0
Use of sleeping medication
Yes, 16 (15.4) 14 (87.5) 2 (12.5) 0.512%
No, 85 (81.7) 66 (77.6) 19 (22.4)
Missing data, 3 (2.9) 3(100.0) 0
Difficulties falling asleep
Yes, 29 (27.9) 27 (93.1) 2(6.9) 0.031
No, 69 (66.3) 51(73.9) 18 (26.1)
Missing data, 6 (5.8) 5(83.3) 1(16.7)
Awakenings during sleep
Yes, 34 (32.7) 30 (88.2) 4(11.8) 0.122
No, 64 (61.5) 48 (75.0) 16 (25.0)
Missing data, 6 (5.8) 5(83.3) 1(16.7)
Early morning awakening insomnia
Yes, 21 (20.2) 18 (85.7) 3(14.3) 0.551%
No, 77 (74.0) 60 (77.9) 17 (22.1)
Missing data, 6 (5.8) 5(83.3) 1(16.7)
Sleepiness during daytime
Yes, 31 (29.8) 26 (83.9) 5(16.1) 0.404
No, 68 (65.4) 52 (76.5) 16 (23.5)
Missing data, 5 (4.8) 5(100.0) 0

Continuous variable

Sleep duration (hours) 7.00 (6.00, 8.00)

Median (lower, upper quartile)

P, Mann—Whitney U test

8.00 (6.50, 8.50) 0.193

Significant P values shown in bold
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Fig.2 Itch intensity (Visual Analogue Scale, VAS) in patients who
did not report sleep disturbances, who reported sleep disturbances
due to pruritus and in the remaining patients with sleep disturbances.
The dotted, horizontal line denotes upper range limit of the scale.
Kruskal-Wallis, P=0.011, pruritus (VAS) in patients who reported
sleep problems due to pruritus, vs. remaining patients with sleep
disturbances, Dunn—Bonferroni post-test, P=0.011 and vs. patients
without sleep problems, Dunn—Bonferroni post-test, P=0.023, pruri-
tus (VAS) in patients without sleep problems vs. patients with sleep
problems not due to pruritus, Dunn—Bonferroni post-test, P=1.000

than in the remaining patients with sleep disturbances
(median, lower, and upper quartiles: 4.5, 3.0, 7.0, respec-
tively; P=0.001, post-test P=0.002) and without sleep

disturbances (median, lower, and upper quartiles: 5.0, 0.0,
6.0, post-test P <0.001).

Trait anxiety, higher age, comorbid depression
and psoriatic arthritis predict sleep disturbances

We investigated the complex prediction models of different
sleep domains by demographic, clinical and psychological
variables using multiple logistic regression. The obtained
model explained 30% of the variance in overall sleep dis-
turbance (Nagelkerke R-squared =0.295, Table 3). Higher
trait anxiety predicted sleep impairment in most domains,
except in the use of sleeping medication (Table 3). Further
factors that predicted impairment of different domains of
sleep were higher age and comorbid depression (but not the
current depressive mood, as measured using BDI). Comor-
bid PsA, higher age and trait anxiety predicted awakenings
during sleep (Table 3).

Sleep disturbances and pruritus negatively impact
generic quality of life

Patients without pruritus presented with better skin disease-
specific QoL (DLQI) vs. patients with mild and moderate to
severe pruritus (Supplementary Table 1s). Patients without
pruritus also presented with better generic QoL (WHOQoL-
BREF) in all domains, except the psychological and social
domains, than patients with moderate to severe pruritus.
There was no difference in depressive mood and anxiety

Table 3 Multiple logistic regression analysis for predicting sleep impairment

Predicted domains Predictors in the Coefficient Wald statistic, Exp (B) odds ratio Model summary
of sleep impair- model B (standard significance -
ment error) % cor- Ch1 §quared, Nagelkerke
rectly significance R-squared
predicted
Subjective overall Age 0.056 (0.021)  7.452, P=0.006 1.058 72.7 21.757, P<0.001  0.295
sleep impairment  TAT trait 0.100 (0.032)  9.851, P=0.002 1.106
Use of sleeping Age 0.083 (0.032)  6.929, P=0.008 1.087 86.4 20911, P<0.001 0.362
medication Comorbid depres-  2.710 (0.834)  10.560, P=0.001  15.034
sion
Difficulties falling Comorbid depres- 1.669 (0.901)  3.435, P=0.064 5.309 74.7 18.921, P<0.001 0.277
asleep sion
STAI trait 0.095 (0.035)  7.218, P=0.007 1.099
Awakenings dur-  Age 0.071 (0.024)  8.934, P=0.003 1.074 75.9 24.174, P<0.001 0.337
ing sleep Psoriatic arthritis ~ 1.307 (0.637)  4.207, P=0.040 3.694
STAI trait 0.078 (0.033) 5.624, P=0.018 1.081
Early morning Age 0.046 (0.024)  3.726, P=0.054 1.047 77.0 13.215, P=0.001 0.217
awakening STAI trait 0.094 (0.034)  7.794, P=0.005  1.099
insomnia
Sleepiness during ~ STAI trait 0.065 (0.027)  5.546, P=0.019 1.067 69.3 6.335, P=0.012 0.100

daytime

STAI State-Trait Anxiety Inventory
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between patients with and without pruritus (Supplementary
Table 1s). Patients who reported sleep disturbances had
lower generic QoL in all domains, but their skin disease-
specific QoL did not differ from that in the patients without
sleep disturbances (Supplementary Table 2s).

Discussion

Our study indicates that pruritus in patients with psoriasis
is frequent and relevant, its average intensity is moderate, it
can directly affect sleep, and it can result in a lower QoL.
In our patient population, the prevalence of pruritus was
almost 80% and its intensity was weakly associated with
the severity of psoriasis, as has been previously reported
[41]. A higher proportion of psoriasis patients with pruritus
complained of sleep impairment. Difficulty falling asleep at
night was associated with pruritus, which makes sense as
pruritus in patients with psoriasis tends to appear mainly in
the evenings and at night [41]. Thus, a symptom that causes
so much irritation and discomfort could readily interfere
with the ability to fall asleep. High prevalence and inten-
sity of nocturnal pruritus, frequently interfering with sleep
was reported in patients with chronic pruritus of different
origin, including psoriasis.[13, 20, 42]. Pruritus intensity
did not appear to be sufficiently strong to result in awaken-
ings during the night in our patient group, however, this
could differ in patients with more severe pruritus. Lavery
et al. demonstrated that in patients with chronic pruritus of
different origin and intensity, severity of nocturnal pruri-
tus correlated with severity of sleep disturbances [20]. In
a recent study, patients with psoriasis, who presented with
more intense pruritus than our patients suffered from sleep
latency, impaired sleep duration, efficiency, disturbances,
use of sleeping medications and the total sleep quality [15].
Jensen et al. reported that pruritus severity in psoriasis was
the main predictor of sleep impairment, including sleep
latency, duration and efficiency [14].

Over one-third of patients with sleep disturbances
reported that, in their opinion, their sleep problems were
caused by pruritus. Amongst this group, higher pruritus
intensity was recorded, indicating a direct link between
sleep problems and level of severity. Of note, patients who
reported that their sleep problems were due to pruritus,
exclusively comprised of those with a VAS score of three
or above. This supports the use of the previously proposed
range of 0-3 for mild and > 3 for moderate to severe pru-
ritus on the VAS and its relevance in the context of sleep
problems [17, 27]. Thus, a therapeutic goal in patients with
sleep complaints due to pruritus could be to reduce pruritus
intensity to three or below on the VAS. This observation
must be confirmed in a larger population in patients with
other pruritic conditions and in clinical studies.

The importance of good sleep for overall well-being and
daily functioning is well documented, with a lack of sleep
negatively affecting many aspects of life [29], this point is
reinforced in our study whereby QoL (WHOQoL-BREF)
was significantly lower for every domain in patients with
sleep disturbances vs. patients without. Insomnia and
disturbances in sleep patterns have been shown to be not
only linked to QoL impairment [21] and impaired memory
functioning [1], but also to longer term health conditions
such as a higher risk of depression [4], anxiety [24] and
cardiovascular disorders [38].

The association between pruritus and QoL impairment
was evident: overall, patients without pruritus experienced
better skin disease-specific QoL and generic QoL in all
domains, except the psychological and social domains,
compared with patients with moderate to severe pruritus,
confirming the effects on daily life [19, 22]. We investi-
gated the prediction of sleep impairment by demographic,
clinical and psychological variables. Higher trait anxiety
appeared to be the most important variable in predicting
sleep impairment. Anxiety can strongly impair sleep qual-
ity [35] and conversely, poor sleep may result in higher
levels of anxiety [35].

Comorbid depression, but not the current depressive
mood, predicted the use of sleeping medication and dif-
ficulties falling asleep. It has been reported that sleep
disorders are a core symptom of depression [25]. The
patients diagnosed with depression were treated accord-
ingly and this may have resulted in their normalised mood,
as measured using BDI. Insomnia has been reported as the
most frequent residual symptom following remission from
depression occurring in up to 51% of treatment respond-
ers [5, 7]. Additionally, sleep is reportedly affected by
some antidepressants [39], and this may have resulted in
impaired sleep in some of our patients who were diag-
nosed with, and treated for, depression. This may explain
why BDI was unrelated to sleep quality, whereas the diag-
nosis of depression was.

Interestingly, many patients reported that their sleep dif-
ficulties were caused by pruritus, whereas neither pruritus
intensity, nor presence of pruritus allowed for predictions of
variance in sleep disturbances. This may be because, even
though pruritus intensity was on average higher in these
patients, its distribution was wide and overlapped with inten-
sities of pruritus in many patients without sleep problems,
and in those with sleep problems unrelated to pruritus. Thus,
patients appeared to differ in their sensitivity to pruritus in
relation to sleep disturbances, indicating that other vari-
ables such as the presence of PsA and depression may have
a larger, more consistent impact on sleep patterns.

Diagnosis of PsA was associated with awakenings
during sleep. Patients with uncontrolled PsA were not
included in this study; however, degenerative changes
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of currently inactive and controlled PsA could still have
resulted in pain leading to awakenings during the night [8].
Additionally, the prevalence of sleep disorders increases
with age [40], which our study supports as higher age pre-
dicted sleep disturbances.

Questionnaire-based studies are useful in assessing the
physical and mental characteristics of pruritus; however,
this study has limitations. First, we included questions,
which covered the most important domains of sleep dis-
turbances, but we did not use a validated questionnaire for
the assessment of sleep quality. Second, sleep disturbances
and whether or not sleep problems were caused by pruritus
were exclusively subjectively assessed by patients. We also
cannot disregard the possibility that some patients could
be suffering from undiagnosed obstructive sleep apnoea
(OSA).

The strength of our study is that we collected compre-
hensive demographic, clinical (including clinical examina-
tion and history taken by a dermatologist) and psychomet-
ric data, which enabled us to evaluate a wide spectrum of
factors for their potential to interfere with sleep in psoria-
sis. Further, we recorded pruritus intensity, to investigate
the link between sleep and pruritus in psoriasis, and data
on this link are still very limited.

In conclusion, pruritus in patients with psoriasis was
frequent and led to sleep disturbances, as claimed by over
one-third of patients with sleep problems and as evidenced
by higher pruritus intensity in these patients and the higher
rate of difficulties falling asleep in patients with pruritus.
Patients with sleep problems suffered a lower generic QoL
in all domains, indicating a need to address the issue of
pruritus and sleep disorders in patients with psoriasis.
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