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Abstract

Background and objective. Numerous studies confirm that sleep disturbances are common in psoriasis.
However, the impact of psoriasis severity on low sleep quality is still unclear. To better understand the origin of
sleep quality impairment among psoriasis patients, we sought to examine whether the psoriasis severity, health
related life quality, itch and depression are significant predictors of sleep disruption; and whether itch intensity
and depression are mediators of the relationship between the health - related life quality and sleep problems.

Materials and Methods. 42 patients diagnosed with chronic plaque psoriasis, (female: 40.5%; mean age=44.48
years; SD=17.57, age range=21-82) completed Polish versions of: the Pittsburgh Sleep Quality Index (PSQl),
the Centre for Epidemiological Studies — Depression scale (CES-D). The itch intensity was measured accord-
ing to the 10-point visual analogue scale (VAS). The Severity of patient's psoriasis was evaluated by using
The Psoriasis Area Severity Index (PASI), health related life quality was assessed using the Dermatology Life
Quality Index (DLQY) .

Results. The stronger the negative effect of psoriasis on patients’ life as measured by Dermatology Life Qual-
ity Index, the greater the sleep disturbances. The results confirm that poor health - related quality of life may
account for higher sleep ditrubances among psoriasis patients, and suggest that this negative effect reveals
itself, through enhancing depression.

Conclusion.It seems that a greater therapeutic focus on health related quality of life in psoriasis patients may
lead to an improvement in their sleep quality.

psoriasis; health - related quality of life; sleep disturbance; itch, depression

Research reports consistently confirm that sleep
disturbances are prevalent issue among pa-
tients with psoriasis [1-9]. Psoriasis, both direct-
ly — due to skin symptoms (primarily itching),
and indirectly — due to comorbidities (includ-
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ing depression), contributes to sleep problems
[1-3,7-8]. Although previous studies showed in
inconclusive manner the influence of psoriasis
severity on sleep, the relationship between the
severity of psoriasis and sleep problems is un-
clear. It is still being questioned whether more
severe psoriasis leads to more sleep disturbance
[10-13]. Some results indicate that the patients’
health-related quality of life is more important
for sleep problems than objective diagnosis of
the psoriasis” severity [8,11,14].
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In clinical trials, it is commonly used objective
measures of psoriasis’ severity, such as the ex-
tent of surface area affected or the psoriasis area
severity index. However, these objective meas-
ures do not take into account the impact of the
disease on the patients’ lives. Psoriasis signifi-
cantly affects many spheres of life and the pa-
tients” quality of life, being a source of serious
stress. In psoriasis, mental stress is likely related
to a combination of physical and social factors.
On the one hand, the symptoms of the disease
are the source of stress, and on the other hand,
stress is also caused by the chronic and compli-
cated treatment and social perception of psori-
asis. It is currently accepted that the assessment
of a patient’s health condition cannot be based
solely on objective measures of psoriasis sever-
ity. Among other things, it is recommended to
evaluate the effectiveness of psoriasis treatment
both on the basis of changes in the severity in-
dex and dermatology life quality index [14-18].

Pruritus, which is observed in the vast ma-
jority of patients, has a direct impact on sleep
problems in psoriasis. Itching in psoriasis pa-
tients appears or worsens in the evening and in-
terferes with sleep. At the same time, it is em-
phasized that the development of serious sleep
problems in psoriasis patients is largely deter-
mined by psychological factors, such as depres-
sion or habits related to the regulation of sleep-
related behavior. This may be the reason why
there is such a large variation in the severity of
insomnia in psoriasis. In other words, sleep dis-
ruption caused by itching does not always lead
to problems as severe as insomnia [1,19-21].

People with psoriasis are often depressed.
Moreover the prevalence of depression is signif-
icantly higher in psoriasis than in other derma-
tological diseases [2,11,22-26].The sleep-disrup-
tive effect of depression is well known and well-
established [27]. Some studies show that sleep
problems are secondary to depression in psori-
asis. In other words, mainly depression, and not
any other disease process associated with psori-
asis contributes to sleep problems. At the same
time, it is noted that the relationship between
depression and psoriasis is still not well under-
stood. This relationship is likely to bidirection-
al. Research shows that people with depression
very often suffer from psoriasis, and on the oth-
er hand, psoriasis is considered a contributing

factor to depression[22-26,28-33]. Existing data
also confirm the relationship between depres-
sion and the intensity of the itching sensation in
patients with psoriasis. Additionally, treatment
of depression has been shown to reduce itching
in psoriasis patients [34].

The question remains to what extent the se-
verity of psoriasis itself contributes to the de-
velopment of sleep problems in patients, and to
what extent the patients’ sleep disturbances are
a consequence of the negative impact of psori-
asis on their quality of life. It is also important
to explain the role of disease-related symptoms
such as pruritus and comorbidities such as de-
pression in the relationship between the sever-
ity of psoriasis, dermatology life quality index,
and patients’ sleep quality.

The current study has two major goals:

1. To find out whether the psoriasis severi-
ty, dermatology life quality index, itch and
depression are significant predictors of pa-
tients” sleep quality. An additional goal was
to compare the impact of the psoriasis sever-
ity and dermatology life quality index on
patients’ sleep quality.

2. To examine whether itch intensity and de-
pression are mediators of the relationship
between the psoraisis severity, dermatology
life quality index and patients’ sleep quality.
It was assumed that the dermatology life
quality index would be a stronger predic-
tor of sleep disorders than the severity of
psoriasis itself. It was also expected that in-
cluding itch intensity and depression in the
analyses would shed some new light on the
link between the psoraisis severity, derma-
tology life quality index and patients’ sleep
quality.

1. MATERIALS AND METHODS
1.1. Participants

The study was conducted anonymously, using
paper form of questionnaire and including clin-
ical assessment of psoriasis severity. The partici-
pants gave their informed consent to participate
in the study. The research was conducted in ac-
cordance with the principles of the World Med-
ical Association Declaration of Helsinki “Ethi-
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cal Principles for Medical Research Involving
Human Subjects”, (amended in October 2013).
All patients involved in our study, attending the
outpatient clinic at the Department of Dermatol-
ogy, Venereology and Allergology, Medical Uni-
versity of Gdansk. We included patients aged
> 18 years without other dermatological inflam-
matory diseases and with lack of another organ-
ic disorders which could induce sleep problems
or depression symptoms. Additionally we ex-
cluded patients who were unable to understand
the questions or were unwilling to fill the ques-
tionnaire. Individuals were also excluded if they
were receiving treatment for a sleep disorder.

1.2 The psoriasis severity

Psoriasis severity was assessed with the Psori-
asis Area and Severity Index (PASI)[37] PASI
score ranges from 0 to 72 and relates to the se-
verity of clinical signs in the skin areas involved.
Mild psoriasis is characterized by PASI scores
< 10 and moderate-to-severe type can be ob-
served with the score > 10 [15,35-36].

1.3. ltch intensity

Itch intensity was measured according to the
10-point visual analogue scale (VAS), with
a higher score indicating more severe pruritus.
Study participants were asked to assess itch in-
tensity over the last month [37].

1.4. Depression

Depressive symptoms were assessed with the
Centre for Epidemiological Studies — Depression
scale (CES-D). CES-D consists of 20 items with
scores ranging from 0 (no depressive symptoms)
to 60 (maximum depressiveness) and covers four
components of depressive symptomatology: so-
matic symptoms, depressed affect, positive af-
fect and interpersonal relations [38].

1.5. Health-related life quality

The assessment of the effect of skin disease on an
individual’s quality of life was performed by us-

ing dermatology life quality index (DLQI). DLQI
scores: 0 to 1 no effect at all on patient’s life, 2 to
5 small effect on patient’s life, 6 to 10 moderate
effect on patient’s life, 11 to 20 very large effect
on patient’s life, 21 to 30 extremely large effect
on patient’s life [15,39].

1.6. Sleep quality

Sleep quality was assessed with the Pittsburgh
Sleep Quality Index (PSQI) [40]. The PSQI con-
sists of 19 items ranked among 7 components
related to sleep quality and disturbance over
1 month: sleep quality, sleep latency, sleep du-
ration, sleep efficiency, sleep disturbances, use
of sleep medications and daytime dysfunction.
All the above are summed to yield a global sleep
quality score ranging from 0 to 21. A score of <5
indicates normal sleep, while > 6 is evidence of
poor sleep.

1.7. Procedure

All individuals participating in the study met in-
dividually with the researcher. After receiving
information explaining content and aim of the
study and agreeing to participate in the study
participants proceeded to filling in the question-
naire. The questionnaire consisted of five parts.
In the first section we collected demographic
data and medical history information. In parts
two to five we measured variables such as: itch,
depression, dermatological quality of life and
sleep quality. The researcher assessed the sever-
ity of psoriasis based on the Psoriasis Area and
Severity Index.

2. RESULTS
2.1. Sample characteristic

A total of 42 patients with chronic plaque pso-
riasis (40.5% of females; mean age=44.48 years;
SD=17.57, age range=21-82) were included in
the study. The mean age of the first psoria-
sis outbreak in the study group was 27 years
(SD = 18.28), the earliest psoriasis appeared in
1 year of life (2.4%), and at the latest in 75 years
of age (2.4%). According to the PASI scores,
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55.5% of individuals had mild psoriasis (PASI
<10) and 40.5% of them had moderate to severe
psoriasis (PASI> 10). On the other hand, accord-
ing to the criteria assumed in the DLQI scale:
16,7% of the respondents did not feel the neg-
ative impact of the disease (DLQI from 0 to 1);
23.8% experienced a slight reduction in the qual-
ity of life (DLQI 2 to 5); 23.8% of respondents
had a moderately reduced quality of life (DLQI
from 6 to 10), 33.3% of patients had a significant
reduction in quality of life (DLQI from 11 to 20),
and one person (2.4%) had a DLQI = 30, which
indicates a very strong and unfavorable influ-
ence of the disease on the quality of life. 64.3%
of the studied patients, i.e. the vast majority of
patients were hospitalized for psoriasis at least
once, and only 35.7% were never hospitalized.

The range of BMI in the study group was
from 19 to 42, mean BMI = 27.72; SD = 5.03; only
26.2% of the respondents were normal weight
(BMI <25), 50% were overweight (BMI> 25 and
<30), 11.9% were classified as I class obesity
(BMI> 30 and <35), 7.1% of patients had diag-
nosed with II class obesity (BMI> 35 and <40) and
one patient (2.4%) had III class obesity, BMI =42.

Our research confirmed that the majority of
individuals 64.3% (N = 27) suffered from sleep
problems (these respondents obtained a PSQI
result above 6 points). According to the criteria
proposed by Weissman et al. [41] 56.3% of the re-
spondents did not have depression (CES-D over-
all score <16), 16.5% showed mild or moderate
level of depression (16-21 points, overall score
on the Scale CES-D), whereas 27.2% of respond-
ents experienced severe depression (> 21 points
overall score on the CES-D Scale).

2.1. STATISTICAL ANALYSIS

Data was analysed using the Statistical Package
for Social Sciences (SPSS 26.0). Table 1 contains
the means and standard deviations. Table 2 pre-
sents intercorrelations of all the variables meas-
ured. The pattern of correlations between sleep
quality, and the severity of psoriasis, and derma-
tology life quality index, and itching was in line
with expectations. Higher sleep distrubances is
linked to a more severe psoriasis, a higher der-
matology life quality index and a greater feeling
of itching. Sleep quality was negatively related
to the level of depression symptoms. Results of
correlation analyses indicated also positive cor-
relation between ichting and BMI. As regards
measures of severity of psoriasis and dermatolo-
gy life quality index, they correlated highly with
each other.

Table 1. Means and standard deviations of the analyzed
variables: itch intensity, severity of psoriasis (PASI),
dermatology life quality index ( DIQI), sleep quality
(PSQI) and depression (CES-D).

Variable Mean (M) | Standard Deviation (SD)
ITCH INTENSITY 4.38 3.16
PASI 8.65 7.02
DLQl 8.59 6.85
CES-D 14.55 10.05
PSQl 6.88 3.16

PASI - Psoriasis Area and Severity Index, BSA - Body Surface
Area, DLQI - Dermatology life quality index, CES-D — the Centre
for Epidemiological Studies — Depression scale, PSQI - Pittsburgh

Sleep Quality Index.

Table 2. Intercorrelations among all study variables: BMI, itch intensity, severity of psoriasis (PASI), dermatology life quality
index (DIQY), sleep quality (PSQI) and depression (CES-D).

1. 2. 3. 4. 5. 6.
1.BMI 0.39° 0.29 0.08 0.28 0.09
2.ITCHINTENSITY 0.71* 0.66** 0.58** 0.49*
3.PASI 0.74* 0.50** 0.52**
4.pDLQl 0.49* 0.68™
5.PSQlI 0.58**
6.CES-D

BMI — Body mass index, PASI - Psoriasis Area and Severity Index, DLQI - Dermatology life quality index, PSQI — Pittsburgh Sleep Quality
Index, CES-D - the Centre for Epidemiological Studies — Depression scale.

*p>0.05. ** p< 0.01 (all two-tailed significance tests).
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Table 3 provides information on the results of
regression analyses for sleep quality. Hierarchi-
cal multiple regression analysis was performed
to assess the impact of gender, age, BMI, sever-
ity of psoriasis, dermatology life quality index,
itch intensity and depression. In the first step,
the demographic variables gender (coded 0 = fe-
male, 1 =male), age and BMI were entered, fol-
lowed, in the second step, by severity of psori-
asis. In the third step dermatology life quality
index was added and in the fourth step the itch
intensity was included and in the fifth final step
was added depression.

The results presented in Tables 3 indicated that
the demographic variables (gender and age) and
BMI account for a statistically significant pro-
portion of the variance in sleep quality R*= 0.35,
p<0.01; F(3.38)=6.70. Entering severity of psoria-
sis in step 2 resulted in a statistically significant
increment in the explained variance R? =0.15,
p <0.01; F(4.37) =9.02. Similarly, adding derma-
tology life quality index in step 3 significantly
improved the model R*=0.06, p<0.05;F(5.36)=8.90.
When the itch intensity was added to the mod-

el, the change in explained variance was not sig-
nificant. The change of the explained variance
from the fourth to the fifth model, after add-
ing depression in turn was significant: R*=0.07,
p<0.05;F(6.35)=8.27.

The examination of beta weights indicated
that gender and age had significant negative
beta weights (3 =-0.51, p < 0.01 and 5 = -0.35,
p <0.05, respectively). BMI Index had signifi-
cant positive beta weights ( = 0.36, p < 0.05.)
Thus, female gender, younger age and higher
BMI Index are significant predictors of great-
er sleep distrubances among psoriasis patients.
The severity of psoriasis (f = 0.41, p <0.01) is
an important predictor of sleep distrubances.
The greater the severity of psoriasis, the greater
the sleep disturbance. Dermatology life quality
index (8 =0.37, p <0.01) is also a significant pre-
dictor of sleep disturbances in patients with pso-
riasis. The greater the effect of skin disease on
an patient’s quality of life, the greater the sleep
disturbance. Depression (3 = 0.37, p <0.01) was
a very significant predictor of sleep disturbanc-
es in the study group.

Table. 3 Results of hierarchical multiple regression of sleep quality on demographic variables, BMI, severity of psoriasis (PASI),
dermatology life quality index (DLQI),itch intensity and depression (CES-D).

Step 1 Step2 Step 3 Step 4 Step 5
B B B B B cceeeeeeece

Gender -0.51* - 0.49* -0.51%** -0.48"* -0.46™*
Age -0.35* -0.25 -0.22 -0.25 -0.21
BMI 0.36* 0.20 0.24 0.18 0.16
PASI 0.41* 0.13 0.03 0.04
DLQ 0.37* 0,25 0.02
Itch intensity 0.30 0.26
CES-D 0.37*
R? 0.29 0.44 0.49 0.52 0.59
R 2 change 0.35* 0.15* 0.06* 0.03 0.07*

BMI — Body mass index, PASI — Psoriasis Area and Severity Index, CES-D - the Centre for Epidemiological Studies — Depression scale.
Note. All beta weights are standardized; all R2 values presented in the results are adjusted R2 values. *p<0.05 **p<0.01 ***p<0.001

Since the reduction of dermatology life qual-
ity index effect upon adding itch intensity and
depression to the model suggested possible me-
diation, a bootstrapping procedure [45] was em-
ployed. The bootstrapping procedure based on
5000 bootstrapped resamples to estimate BC95%
CI for indirect effect was used in order to exam-

ine the indirect effect of dermatology life qual-
ity index on sleep quality through the media-
tion of itching and depression. The PROCESS
Procedure for SPSS Version 3.1 by Hayes, 2018
was used [42-43]. The multiple mediation mod-
els encompassed the following components: der-
matology life quality index (independent varia-
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ble), itch intensity and depression (simultaneous
mediating variables) and sleep quality (depend-
ent variable). In the analyzed model the specific
indirect effects through itching was not signifi-
cant (the 95% confidence interval ranged from —
0.0047 to 0.0708). In turn the bootstrapped un-
standardized indirect effect through depression
was significant 0.13, and the 95% confidence in-
terval ranged from 0.0432 to 0.2481 (Figure 1).
Thus, in the multiple mediation model the effect
of dermatology life quality index on sleep quali-
ty was fully mediated by depression.

Taken together, the results demonstrated that
greater negative impact of psoriasis on patients’
quality of life was significantly associated with
higher levels of depression, which, in turn, pre-
dicted higher levels of sleep disturbances in
these patients.

Depression
1.00%* 0.13*
Dermatology Life Quality » Sleep Quality
Index 0.23** (-0.03)

Fig. 1. The mediating effect of depression on the relationship
between dermatology life qualities index
(DLQI-Dermatology Life Quality Index) and sleep quality.
Note: Path values represent understanding regression
coefficients ***p<0.001; p<0.01; *<0.05

3. DISCUSSION

The present study confirmed previously re-
ported findings of an occurrence of sleep prob-
lems among patients with psoriasis. Our re-
sults shown a prevalence of sleep disturbance,
more than half of the patients participating in
the research were characterized as poor sleep-
ers. Moreover the results of our study confirmed
that also in the group of Polish patients suffering
from psoriasis, the psoriasis severity, patients’
health — related quality of life and depression
are significant predictors of sleep disturbances.
In this way, our results supported findings from
previous studies carried out in other countries

[1-11,14-17]. Additionally, what’s new with our
findings is establishing the relationship between
dermatology life quality index, depression and
sleep disruption in psoriasis patients.

The conducted analyzes confirmed that, al-
though the psoriasis severity is a significant pre-
dictor of sleep disturbance, the impact of psoria-
sis severity is no longer significant after adding
the dermatology life quality index to the analy-
sis. This means that the real significance for pa-
tients ‘sleep problems is not so much the sever-
ity of psoriasis, but rather the impact of psori-
asis on the patients” quality of life. This result
may explain why studies do not always con-
firm the negative impact of the psoriasis sever-
ity on sleep quality. It also suggests that the as-
sessment of a patient’s health condition cannot
be based solely on objective measures of psoria-
sis severity and the dermatology life quality in-
dex should be an important element of this as-
sessment [15-16].

Our results showed no effect of pruritus on
the quality of sleep in the study group, and at
the same time confirmed that depression is the
main mechanism by which patients” poor qual-
ity of life influences sleep disturbance. In oth-
er words, the results of the current study show
that the patients” poor quality of life causes de-
pression, which in turn negatively affects sleep.
In this way, our investigation support previous
findings showing that problems with sleep in
psoriasis may be caused by the mediating effect
of depression [2]. Thereby, we consider depres-
sive symptoms as the most vital factor directly
influencing sleep problems in psoriasis patients.
The result indicating that pruritus did not affect
sleep quality among patients is inconsistent with
the results of other studies [19-21], so it may be
due to the specificity of the study group. A full
explanation of this discrepancy requires further
research.

It is also worth mentioning that in the cur-
rent study, demographic variables (age, gen-
der, BMI), emerged as the predictors of sleep
quality in individuals with psoriasis. These re-
sults are in accordance with the results of pre-
vious studies. It is well-established that, sex dif-
ferences in sleep begin at a very early age. Also
studies reported, that women experienced poor-
er sleep quality and had higher risk for insom-
nia than men [44-45]. Additionaly, we observed
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a high prevelance of obesity in our sample. Only
26.2% of the respondents were normal weight
(BMI <25). Should be noted that, that obesity is
a known risk factor of obstructive sleep apnea
(OBS) [46], which may interfere with both pso-
riasis and sleep [47-48]. Thus, the results of our
study may be valuable to indicate group of pso-
riatic patients who are more susceptible to suf-
fer sleep disturbance.

There are some limitations to this study that
must be considered. Firstly research was limit-
ed by its sample size and lack of a control group,
limiting our results on the causes of sleep prob-
lems found in analyzed group to generalize the
psoriasis population as a whole. Secondly it
should be noted that quality of sleep was meas-
ured only by subjective, self-reported methods
without objective confirmation, which should be
performed in further studies for better assess-
ment of sleep disturbance. However it is relevant
to emphasized that the Pittsburgh Sleep Quali-
ty Index has been found to be a valid and relia-
ble measure of sleep disturbance [3,40] and self-
report questionnaires are highly correlated with
objective indicators of sleep quality [49-50].

4. CONCLUSIONS

Despite the above limitations, it should be con-
cluded that our findings extend the available
research on interaction between psoriasis and
sleep as well as add supporting evidence to in-
creased risk of experiencing sleep problems
among psoriasis patients. Moreover, present
results highlighted the effect of health - relat-
ed life quality on sleep disturbances among pa-
tients with psoriasis. It can be considered that
the present findings complement the previous
observations suggesting one possible mecha-
nism through which poor health - related quali-
ty of life in psoriasis may contribute to low sleep
quality. As suggested by the current study, this
mechanism primarily can involve the enhance-
ment of depression.

Our findings clearly show that improving
sleep in psoriasis patients requires a greater con-
centration of clinicians on the dermatology qual-
ity of life index, rather than just an objective as-
sessment of the severity of psoriasis. Based on
the results of the current study, it should be con-

cluded, that pharmacological treatment of pso-
riasis should be combined with therapeutic psy-
chological support of patients. The increased
focus on the dermatology quality of life index
could certainly improve the quality of patients’
sleep and treatment of psoriasis.
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