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Abstract

Objectives: To assess and measure occurrence of sleep disorders in patients with psoriatic arthritis 
(PsA) and psoriasis (Ps).
Material and methods: The study included 62 patients with psoriatic arthritis and 52 patients with 
psoriasis. The measurement of sleep quality was conducted using the Pittsburgh Sleep Quality In-
dex (PSQI), the evaluation of fatigue by the fatigue subscale of the FACIT-F questionnaire and the 
patient’s quality of life by the Health Assessment Questionnaire (HAQ). The psoriasis severity was 
determined using the Psoriasis Area Severity Index (PASI) and the activity of arthritis by the disease 
activity score of 28 joints (DAS 28). The Visual Analogue Scale (VAS) was used to assess the severity 
of pain.
Results: Poor sleep quality was found in 67.7% of PsA patients, 57.7% in Ps patients and 14.6% with-
in the control group. Sleeping disorders in patients with PsA and Ps were related to worse quality 
of life and intense fatigue. Methotrexate treatment was not related to sleeping disorders, but an 
improvement in sleep quality was observed in both PsA and Ps patients who were treated with anti- 
TNF-α antibodies (p < 0.001 and p = 0.032 respectively). Following the use of the linear regression 
model, the following factors worsen the sleep quality in PsA: pain (R2 = 0.462, p < 0.001), tender 
joint count (R2 = 0.434, p < 0.001), C-reactive protein (CRP) concentration (R2 = 0.391, p < 0.001), 
patient’s age (R2 = 0.284, p = 0.003) and duration of psoriasis (R2 = 0.166, p = 0.006). In Ps patients 
the factors were: severity of skin lesions (R2 = 0.329, p < 0.001), duration of psoriasis (R2 = 0.290,  
p = 0.004) and patient’s age (R2 = 0.282, p = 0.019).
Conclusions: Poor sleep quality in patients with PsA or Ps is a common symptom. Sleep disorders 
are more frequent in patients with PsA than in those with psoriasis.
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Introduction
Psoriatic arthritis (PsA) is a chronic inflammatory dis-

ease of the joints, which belongs to the group of spon-
dyloarthritis, associated with psoriasis (Ps). The clinical 
portrayal of PsA in addition to peripheral or axial joint 
involvement includes changes in the enthesitis and dac-
tylitis as well as numerous non-articular manifestations. 
Both PsA and Ps, apart from the obvious effects on the 
physical condition of the patient, are associated with de-
terioration of social functioning and with psychological 

problems [1]. More and more often, apart from the as-
sessment of the local skin condition including the ef-
fects of the disease and accompanying symptoms such 
as pruritus and pain, the psychological aspects in PsA 
and Ps patients are also evaluated. So far the impact of 
the disease on the quality of life (QoL) of patients suf-
fering from PsA and Ps has been well described [2–4]. It 
seems that PsA and Ps can significantly affect the feeling 
of increased fatigue [5] and sleep disorders compared to 
the general population [6]. Long-term extensive deterio- 
ration of sleep quality not only lowers the quality of life, 
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but also leads to the development of hypertension [7], 
cardiovascular complications [8] and metabolism dis-
orders [9], which are significant effects of PsA and Ps. 
In addition, even short-term sleep deficits may lead to 
increased synthesis and the release of proinflammato-
ry cytokines such as TNF-α, IL-1β, IL-17 and C-reactive 
protein (CRP) [8, 10, 11]. In the course of suffering from 
PsA and Ps, the regularity and severity of sleep disorders 
may be associated with inflammation, chronic pain and 
pruritus, decreased quality of life caused by the disease, 
emotional disorders such as anxiety and depressive re-
actions and adverse reactions to current medication [1].

The aim of the study was to assess sleep disorders 
and the relations of worsening quality of sleep to select-
ed clinical parameters in investigated patients with pso-
riatic arthritis (PsA), psoriasis (Ps) and a control group. 

Material and methods

All consecutive patients with psoriasis and with 
psoriatic arthritis who attended the Rheumatology and 
Dermatology Clinic and the Department of Rheumatolo-
gy of the Municipal Hospital in Olsztyn and the Depart-
ment of Dermatology, Sexually Transmitted Diseases 
and Clinical Immunology of the University of Warmia 
and Mazury in Olsztyn, Poland for a three-month period 
(March–May 2018) were enrolled in this study. The study 
included 62 patients (33 women, 29 men) with psoriatic 
arthritis and 52 patients (27 women, 25 men) with pso-
riasis alone. The control group consisted of 41 people  
(21 women, 20 men) without psoriasis or psoriatic arthri-
tis. The age of the examined subjects was in the range 
of 18 to 60 years old. The diagnosis of psoriatic arthritis 
was established on the basis of CASPAR criteria [12]. 

Patients with hyperthyroidism and hypothyroidism, 
as well as with heart, pulmonary, liver or renal insuffi-
ciency and malignancies, were excluded from the study. 

In the dermatological examination, the degree of 
psoriasis severity was determined using PASI (Psori-
asis Area Severity Index) [13]. The activity of joint dis-
ease was assessed using the Disease Activity Score of  
28 joints (DAS 28) [14] and the number of painful and 
swollen joints. The Visual Analogue Scale (VAS) was 
used to assess the pain level.

Measurement of sleep quality was conducted using 
the Pittsburgh Sleep Quality Index (PSQI) [15]. The scale 
consists of 19 items and assesses seven domains: sub-
jective sleep quality, sleep latency, sleep duration, habit-
ual sleep efficiency, sleep disturbances, use of sleeping 
medications and daytime dysfunctions. Scores in each 
component of sleep quality range from 0 to 3 and the 
global PSQI ranges from 0 to 21. A total score of ≥ 6 is 
considered as poor sleep quality.

The quality of life of patients was assessed using 
a health assessment questionnaire (HAQ) [16].

The evaluation of fatigue was conducted using 
a validated Polish version of the fatigue subscale of the  
FACIT-F questionnaire. In order to use the validated 
Polish version of the FACIT-F questionnaire in this study, 
written consent from the FACIT organization was ob-
tained (issued on 30/01/2017). A result of 24 points or 
less was adopted in order to evaluate the significance 
of fatigue [17].

Inflammatory markers were measured with two 
standard laboratory parameters: erythrocyte sedimen-
tation rate (ESR) assessed using BD Vacutainer Sedi-15 
equipment (BD, Franklin Lakes, NJ, USA) and concentra-
tion of C-reactive protein (CRP) measured with a stan-
dard immunoturbidimetric method using a  COBAS 
6000 INTEGRA apparatus (Roche Diagnostics, Mann-
heim, Germany).

All patients gave written consent to participate in 
the examination. The study was conducted in accor-
dance with the recommendations of the Helsinki Dec-
laration and was approved by the Bioethics Committee 
of the Warmia and Mazury Chamber of Physicians (OIL 
625/16/Bioet; 21.12.2016).

Statistical analysis

StatSoft STATISTICA, version 12.5 (StatSoft, Tulsa, 
OK, USA) was used for calculations. Obtained results 
were presented as the arithmetic mean and standard 
deviation. The Mann-Whitney U-test and the Kruskal- 
Wallis test were used for comparative analysis be-
tween the groups. The presence of a  relationship be-
tween quantitative features was tested using Pear-
son’s correlation coefficient for parameters consistent 
with a normal distribution and Spearman’s correlation 
coefficient in cases of non-compliance with a  normal 
distribution. To evaluate the relationship between the 
studied data, a linear regression model was used. Vari-
able models were selected stepwise using backwards 
elimination. The statistical level of significance was 
p < 0.05.

Results

The study included a total of 155 people aged 18–60 
years, including 62 patients with psoriatic arthritis 
(33 women, 29 men), 52 patients with psoriasis 
(27 women, 25 men) and 41 people without inflamma-
tory skin or joint disease (21 women, 20 men). The stud-
ied groups did not significantly differ in age. In patients 
suffering from psoriasis greater severity of skin lesions 
was observed in comparison to those with PsA. Patients 
with PsA however had significantly higher values of 
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inflammatory parameters when examined. There was 
no significant difference in the amount of time the pa-
tients suffered from psoriasis (Table I).

In both groups of PsA and Ps patients, the sleep 
quality was assessed by the PSQI questionnaire and de-
teriorated with the increasing duration of skin disease 
(respectively r = 0.391, p < 0.05 vs. r = 0.283, p < 0.05) 
and age (respectively r = 0.379, p < 0.05 vs. r = 0.345, 
p < 0.05). Deterioration of sleep quality caused by ag-
ing was also observed in the control group (r = 0.307, 
p <0.05). Among patients with PsA, there was no sig-
nificant correlation between the deterioration of sleep 
quality and the duration of arthritis. The severity of skin 
lesions in patients without arthritis had a  significant 
effect on sleeping disorders (r = 0.48, p < 0.05); this 
relationship was not observed in the group with PsA.  
Among patients with PsA and Ps, sleep quality deteri-
orated according to the severity of pain caused by skin 
lesions or joint involvement (respectively: r = 0.392,  
p < 0.05 vs. r = 0.314, p < 0.05). The worsening sleep quali-
ty in PsA patients was associated with an increase in the 
number of tender joints (r = 0.369, p < 0.05), increased 
CRP (r = 0.276, p < 0.05), but not with either the number 
of swollen joints or with an increase in ESR. No rela-
tionship was observed between CRP concentration 
or high ESR levels and deterioration of sleep quality 
in patients with Ps. Educating the participants did not 
affect the results of the PSQI questionnaire. Among 
patients with PsA and Ps and the control group, sleep 
disorders were more frequently observed in women than 
in men (respectively:  p = 0.024, p = 0.008, p = 0.017).

Sleep disorders observed in those suffering from ei-
ther PsA or Ps were associated with a deterioration of 
their life quality as assessed by the HAQ questionnaire 
(r = 0.394, p < 0.05 vs. r = 0.313, p < 0.05). Also, the in-
tensity of fatigue as assessed with the fatigue subscale 
of the FACIT-F questionnaire in both groups was related 
to decreased quality of sleep (respectively: r = –0.412,  
p < 0.05 vs. r = –0.348, p < 0.05). 

Among the examined PsA and Ps patients who were 
treated with methotrexate, there was no significant 
reduction in sleep quality in either group, while better 
sleep quality was observed in patients with PsA treated 
with anti-TNF-α antibodies (p < 0.001) and patients with 
Ps (p = 0.032).

Within the entire group of patients, when compared 
to the control group, worse sleep quality was observed, 
according to all the tested PSQI domains with the ex-
ception of the use of sleeping medication. Bad quality 
of sleep was determined as a score of 6 or more points, 
obtained via the PSQI questionnaire; it was found that 
67.7% of patients with PsA, 57.7% of patients with Ps 
and 14.6% of subjects in the control group suffered from 
bad quality of sleep (Table II). In addition, the PsA patient 
group when compared to patients with Ps had a signifi-
cant reduction in sleep quality which was observed in all 
assessed PSQI domains as well as the duration and use 
of sleeping medication (Table II).

After applying the linear regression model, based on 
including within the primary model all the potential vari-
ables selected with the stepwise method of retrograde 
elimination, factors that had the greatest impact on 

Table I. Age and clinical characteristic of the patients 

PsA (n = 62) Ps (n = 52) Control (n = 41) p-value

Gender (F/M) 33/29 27/25 21/20 NS

Age (years) 47.8 ± 8.9 42.4 ±12.4 42.4 ±11.6 NS

Ps duration (years) 19.3 ±8.9 16.7 ±12.3 - NS

PsA duration 8.4 ±7.4 - - -

DAS 28 3.42 ±0.6 - - -

PASI 7.3 ±6.1 10.4 ±7.1 - 0.034

ESR 22.6 ±11.4 14.3 ±8.8 - 0.029

CRP (mg/dl) 9.6 ±5.8 3.8 ±2.5 - 0.011

HAQ 0.89 ±0.5 0.78 ±0.7 - NS

FACIT-F 27.7 ±8.7 36.8 ±7.51 41.0 ±7.2 < 0.001

VAS 34.8 ±14.6 26.4 ±19.9 - NS

TJC 2.8 ±1.4 - - -

SJC 1.5 ±0.6 - - -

Results are presented as mean values and standard deviations (SD). Ps – psoriasis; PsA – psoriatic arthritis; NS – not significant; DAS – 
disease activity score; PASI – psoriasis area severity index; ESR – erythrocyte sedimentation rate; CRP – C-reactive protein; HAQ – health 
assessment questionnaire; VAS – visual analog scale; TJC – tender joint count; SJC – swollen joint count; 1p = 0.031 psoriasis vs. control)
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worsening sleep quality in the examined patients were 
determined. Factors having an effect on the reduction of 
sleep quality in patients with PsA were: increased joint 
pain, number of aching joints, CRP, age and duration the 
patients suffered from psoriasis (Table III).

Within the group of psoriasis patients, the factors af-
fecting the quality of sleep were: severity of skin lesions 
assessed by PASI, duration the patients suffered from 
psoriasis and age of patients (Table IV).

Discussion

Sleep disorders associated with psoriasis and pso-
riatic arthritis may be a serious problem, yet one bare-
ly taken seriously, in everyday clinical practice [18]. So 
far, there have been few studies on sleep disorders in 
PsA patients. In our study, significantly reduced sleep 
quality was found in 67.7% of patients with PsA. In the 
study conducted by Gezer et al. [19], sleep disorders in 
people with PsA were observed even more frequently, 
as they were observed in more than 85% of patients. In 
the course of ankylosing spondylitis (AS), another dis-
ease from the group of spondyloarthritis, similarly to 

our study, worsened quality of sleep was found in about 
60% of patients [20, 21]. Sleep disorders were observed 
in 57.7% of Ps patients. Similar results were reported by 
Melikoglu, [22] and Jensen et al. [23], where poor sleep 
quality was found in 60% and 54% of patients respec-
tively. On the other hand, significantly worse sleep qual-
ity in patients suffering from Ps (more than 76%) was 
observed by Henry et al. [24].

In our study, the deterioration in sleep quality of PsA 
and Ps patients compared to the control group was related 
to the following domains: subjective sleep quality, sleep la-
tency, sleep duration, habitual sleep efficiency, sleep distur-
bances, and daytime dysfunction. No differences were ob-
served between the studied patients and the control group 
in the amount of sleeping medication consumed. 

Many reported factors may affect the quality of sleep 
in patients suffering from either PsA or Ps, such as pru-
ritus, pain, depression and obstructive sleep apnea [6]. 
The sleep quality of the examined patients decreased 
gradually with the time patients suffered from psoriasis. 
No relationship between the duration of arthritis and 
the occurrence of sleep disorders was observed. Among 
the Ps patients, deterioration in the sleep quality was 

Table II. The comparison of Pittsburgh Sleep Quality Index between patients studied

PsA (n = 62) Ps (n = 52) Control (n = 41) p-value

PSQI ≥ 6, n (%) 42 (67.7) 30 (57.7) 6 (14,6) < 0.001

Global PSQI (0–21) 9.32 ±5.02 7.11 ±4.311 4.05 ±2.91 < 0.001

Subjective sleep quality (0–3) 1.48 ±1.31 1.31 ±1.222 0.89 ±0.78 0.002

Sleep latency (0–3) 1.52 ±1.21 1.37 ±1.193 1.23 ±1.09 0.042

Sleep duration (0–3) 1.43 ±1.14 1.39 ±1.164 1.18 ±0.98 0.024

Habitual sleep efficiency (0–3) 2.12 ±1.41 1.76 ±1.29 1.03 ±0.76 < 0.001

Sleep disturbances (0–3) 1.72 ±1.24 1.42 ±1.18 0.95 ±0.48 < 0.001

Use of sleeping medication (0–3) 1.17 ±0.91 0.97 ±0.65 0.87 ±0.68 NS

Daytime disfunction (0–3) 1.85 ±0.93 1.56 ±1.15 0.76 ±0.43 < 0.001

Results are presented as mean values and standard deviations (SD). Ps – psoriasis; PsA – psoriatic arthritis; NS – not significant; 
PSQI – Pittsburgh Sleep Quality Index; 1p = 0.027 Ps vs. PsA; 2p = 0.038 Ps vs. PsA; 3p = 0.042 Ps vs. PsA; 4p = 0.087 Ps vs. PsA

Table III. The regression coefficients in modelling for sleep quality in psoriatic arthritis

VAS TJC CRP Age Ps duration Adjusted R2

PsA (n = 62) 0.462 
[0]

0.434 
[0]

0.391 
[0]

0.284 
[0.003]

0.166 
[0.006]

0.452

The p-value is shown in brackets. PsA – psoriatic arthritis; TJC – tender joint count; CRP – C-reactive protein; Ps – psoriasis

Table IV. The regression coefficients in modelling for sleep quality in psoriasis

PASI Ps duration Age Adjusted R2

Ps (n = 52) 0.329 
[0]

0.290 
[0.004]

0.282 
[0.019]

0.301

The p-value is shown in brackets. Ps – psoriasis; PASI – psoriasis area severity index
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related to the severity of psoriatic lesions. The severity 
of skin lesions assessed by the PASI index related to the 
decreased sleep quality was also described in studies by 
Melikoglu [22] and Shutty et al. [25], while Gezer et al. 
[19] and Stinco et al. [26] did not observe this relation-
ship. Significant deterioration in sleep quality in those 
with PsA compared to those with Ps was observed in all 
of the domains studied apart from sleep duration and 
use of sleeping medication. The number of painful but 
non-swollen joints affected the deterioration of sleep 
quality for the examined PsA patients. In our study, pain 
level was assessed using an analogue scale, and was 
found to be one of the main factors which worsened the 
sleep quality in patients suffering from PsA, as in the 
study conducted by Gezer et al. [19]. 

In contrast to that study, we did not observe a rela-
tionship between the deterioration of sleep quality and the 
activity of PsA disease assessed by DAS 28. Callis Duffin 
et al. [27] described the presence of arthritis as the most 
important factor impairing sleep in Ps patients. Although 
Strober et al. [28] did not find any relation between sleep 
disorders and pain, or pruritus, which can be one of the 
symptoms of Ps and PsA, in their study the coexistence of 
arthritis in patients with Ps was linked to patient’s sleep 
quality deterioration. In the study conducted by Gezer et 
al. [19], the quality of sleep in PsA patients decreased with 
the increase of CRP and ESR, similarly to the study by Li et 
al. [21]. In our study, patients suffering with PsA had sleep 
disorders linked to an increase in CRP, but not ESR. No sig-
nificant relationship between the increase in CRP concen-
tration or OB levels and deterioration of sleep quality in Ps 
patients was observed.

Deterioration in the quality of life may affect sleep 
similarly to fatigue, which can be an obvious consequence 
of suffering from sleep disorders long term. Like in other 
studies, in our study, as expected, sleep disorders among 
patients suffering from PsA and Ps were linked with dete-
rioration of life quality assessed using the HAQ question-
naire and with the increase of fatigue assessed by the fa-
tigue subscale of the FACIT-F questionnaire in both groups 
of patients [19, 29].

No link was observed between sleep disorders in pa-
tients under methotrexate treatment, similar to the Gezer 
et al. study [19], while in the group of patients treated with 
anti-TNF-α, the quality of sleep was significantly better 
than among other patients. An improvement in sleep qual-
ity among PsA and Ps patients during anti-TNF-α therapy 
was described by Strober et al. [28] and Wu et al. [30].

Conclusions

Poor sleep quality in patients suffering from PsA or 
Ps is a  frequent symptom which is overlooked during 

routine medical examinations. The deterioration in the 
quality of sleep is related to the deterioration of the 
patient’s life quality and the severity of experienced 
fatigue. In our study, sleep disorders were significantly 
more frequent in patients with arthritis. The main fac-
tors affecting the occurrence of sleep disorders in PsA 
patients were: the severity of pain assessed by the VAS 
scale, number of painful joints, increase in CRP, age of 
patients and time the patient suffered from psoriasis. 
In the group of patients suffering from Ps alone, in addi-
tion to the age of patients and the duration of suffering 
from psoriasis, the deterioration in sleep quality was 
related to the severity of skin disease assessed using 
the PASI index. Worsening of sleep quality in patients 
with PsA and Ps may be triggered by many factors, and 
it also seems to lead to other disorders. Due to the mul-
tidimensional nature of this problem, treatment of sleep 
disorders in PsA and Ps patients, aside from sleeping 
pills, should also include psychotherapy and effective 
treatment of the underlying disease.

The authors declare no conflict of interest.
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