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ABSTRACT Background: Psoriasis is an inflammatory skin disease that may lead to comorbidities, including
metabolic syndrome (MS).

Objective: We determined the prevalence of MS and its correlation with psoriasis duration, severity,
and sleep quality in psoriasis patients.

Methods: A total of 112 subjects with chronic plaque psoriasis were studied. Demographics, MS pa-
rameters, disease duration, severity, and sleep quality were examined. The Psoriasis Area and Severity
Index (PASI) and the Pittsburgh Sleep Quality Index (PSQI) were used to assess psoriasis severity and
sleep quality, respectively. Presence of MS and its correlations with psoriasis duration, severity and
sleep quality were investigated.

Results: Of 112 patients, 76 (67.8%) were diagnosed with MS. Of all patients, 74.1% had a high
PASI, and 84.8% had a high PSQI. The mean values of psoriasis duration, body mass index, waist
circumference, fasting glucose, HOMA-IR, triglyceride levels, blood pressure, PSQI, sleep latency, and
daytime sleep dysfunction were significantly higher in the MS group than non-MS group, whereas the
mean HDL level was lower. The prevalences of MS, high fasting glucose, and low HDL were signifi-
cantly higher among female, but not male, patients with severe psoriasis (PASI >10) than those without
severe psoriasis. Disease duration, high body mass index, waist circumference, blood pressure, fasting

Research | Dermatol Pract Concept. 2021;11(3):e2021049 1



glucose, HOMA-IR, triglyceride levels, low HDL, and poor sleep quality were significantly correlated

with the presence of MS. However, only waist circumference, fasting glucose, blood pressure, and low

HDL were predictive of the development of MS.

Conclusions: MS is common among psoriasis patients, and especially in females with advanced pso-

riasis, high fasting glucose, and low HDL levels. Besides diagnostic criteria of MS, a long duration of

psoriasis, poor sleep quality and high-HOMA-IR correlate with the development of MS. High fasting

glucose and low HDL levels may facilitate MS development in association with psoriasis severity in

females.

Introduction

Psoriasis is an immune-mediated, inflammatory skin dis-
ease. Because of the increasing rate of coexistence with many
co morbidities, psoriasis is starting to be considered a mul-
tisystem disease. Many comorbidities have been described,
such as arthritis, obesity, hypertension, dyslipidemia, diabetes
mellitus, cardiovascular diseases (CVDs), and sleep disorders
[1,2]. Various factors play roles in the sharing of pathoge-
netic mechanisms between psoriasis and these comorbidities.
Common pathways and cytokine profiles are used to explain
this interaction. Thanks to these relationships, psoriasis is
beginning to be associated with metabolic syndrome (MS) [3].
On the other hand, MS itself is a multisystem disease that is
associated with disorders such as hypertension, dyslipidemia,
high blood glucose, and CVDs.

Psoriasis and obesity are chronic inflammatory diseases,
and a strong correlation has been reported between these two
disorders. Abdominal obesity is considered the most import-
ant parameter in the development of MS in psoriasis patients
[4]. Adipose tissue secretes cytokines like tumor necrosis fac-
tor alpha (TNF-alpha), which induces the production of free
fatty acids, decreases adiponectin synthesis, disrupts insulin
signaling, and ultimately leads to insulin resistance [5].Levels
of TNF-alpha has been found to be significantly higher in the
skin of psoriasis patients than unaffected people [6,7]. Thus, it
is suggested that obesity plays an important role in increasing
the risk of development of MS, diabetes mellitus and CVDs in
psoriasis patients [8,9].Psoriasis may also lead to poor sleep
quality, because it causes itchiness and sleep disturbances
[10,11].Thus, we investigated the presence of MS and MS
parameters and their correlations with psoriasis duration,
severity, and sleep quality, and also detected predictive factors

in the development of MS in psoriasis patients.

Patients and Methods

This was a cross-sectional, observational study. The study
protocol was approved by the Ethics Committee of University
of Health Sciences, Istanbul Bagcilar Research and Training

Hospital (approval code, 2018.11.1.08.108), and written

informed consent was obtained from all study subjects. Study
participants were recruited from patients who attended our
dermatology clinics between January and July 2019.The
study was conducted in accordance with the World Medical
Association’s Declaration of Helsinki, 2013.

Inclusion criteria were: >18 years of age, clinical and
histopathological diagnosis of psoriasis, proficiency in com-
munication, enough understanding of questionnaires, having
no other dermatological disorders, and absence of a previous
MS-diagnosis. Exclusion criteria were: cognitive impairment,
having other dermatological, neurological, ear-nose-throat
disorders, or having an acute upper-respiratory-tract infection
that could cause poor sleep quality. Patients were recruited
until the number enrolled reached a previously determined
sample size (it was detected using a sample calculation with
a single group proportional data size). Referencing the aver-
age number of patients who were admitted to our clinics in
the determined period, the sample size was determined to be
99with a 95% level of confidence and a 5% of margin of error.
However, approximately 10% more subjects were enrolled,

in case any of the enrolled subjects dropped out of the study.

Data Collection and Analyses

The study subjects’ age, gender, disease duration, smoking
habit, alcohol consumption habit were recorded, as were
previously diagnosed coexistent chronic diseases, namely
diabetes mellitus, hypertension, lung disease, chronic kidney
disease, cerebrovascular disease, and thyroid disease. Psoriasis
severity was evaluated using the Psoriasis Area and Severity
Index (PASI) [12]. This index combines a score for severity
(erythema, induration and desquamation, grades of 0-4) and
the percentage of affected areas (head, arms, trunk and legs,
from 0% to 100%). Minimum and maximum scores are 0
and 72, respectively. Values higher than 10 indicate moder-
ate-severe psoriasis.

Sleep quality was evaluated with the Pittsburgh Sleep
Quality Index (PSQI), which measures sleep quality over the
previous month, and includes 19 questions to be answered by
patients and Squestions rated by their bed or room partner (if
one exists). The questions form the component scores, each

of which has a range of 0-3 points. A score of 0 indicates no
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difficulty in sleep, while a score of 3 indicates severe difficulty.
The 7sub-component scores, which indicate subjective sleep
quality (PSSQ), sleep latency (PSL), sleep duration (PSDu),
habitual sleep efficiency (PHSE), sleep disturbances (PSD1),
use of sleeping medication (PUSM), and daytime sleep dys-
function (PDSD), add up to a total score (0-21 points). A
total score >5 indicates poor sleep quality [13]. The PSQI
was adapted to the Turkish population by Agargun et al [14].

The National Cholesterol Education Program Adult
Treatment Panel IIT (ATP III) criteria were used to investigate
MS parameters [15]. First, the anthropometric parameters of
weight, body mass index (BMI), and waist circumference, and
systolic and diastolic blood pressures (SBP, DBP) were mea-
sured [14]. Subjects who had >3 of the following parameters
were diagnosed with MS: fasting glucose >110 mg/dl; fasting
triglyceride >150 mg/dl; HDL<50 mg/dl for women and<40
mg/dl for men; waist circumference>88cm for women and
>102 cm for men; and SBP >130 mmHg or DBP =85 mmHg
[15]. BMI was calculated as weight (kilograms) divided by
height (square meters), and was evaluated as non-obese (<30)
and obese (>30) [16]. Waist circumference was measured at
the midpoint between the twelfth rib and the iliac crest [17].
SBP and DBP were measured following the JNC-7 guidelines
[18]. Plasma fasting glucose, HDL and triglyceride levels were
analyzed by automated enzyme immunoassay and serum insu-
lin levels were measured using an electrochemiluminescence
immunoassay (Cobras 6000-601 automated analyzer, Roche
Diagnostics). Insulin resistance was detected by calculating the
homeostatic model assessment-insulin resistance (HOMA-IR)
index as follows: HOMA-IR=fasting insulin (mIU/l)xfasting
glucose (mg/dl)/405 [19]. Values of HOMA-IR were consid-
ered normal if <2.5 and high if >2.5 [20].

Statistical Analyses
NCSS (Number Cruncher Statistical System, 2007) soft-

ware was used. Standard descriptive statistics were expressed
as mean and standard deviation (SD) or number and per-
centage. The normality assumptions were checked using the
Kolmogorov-Smirnov test. Independent-samples t-test was
used to compare quantitative data when their distribution
was normal, whereas the Mann-Whitney U test was used
to compare means when the distribution was not normal.
Qualitative data was compared with Pearson’s chi-square
test. Spearman’s rho test was used for the correlation of
dependent and independent variables which were distributed
asymmetrically, A P value <.05 was considered significant.
Strength of correlations was determined according to rho
(r) values, as follows: r< 0.2 (very weak, no correlation),
r=0.2-0.4 (weak), r=0.4-0.6 (moderate), r=0.6-0.8 (strong),
and r> 0.8 (very strong). Predictivity of determinant factors
was detected with logistic regression analysis. Results were

determined with 95% confidence.
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Results

A total of 112 patients with psoriasis (53 men and 59
women) were included in the study (Table 1). Their mean
age was 46.5 years (SD = 13.2years; range, 21-73 years).
Overall, 50% of them was obese and 78.6% had high waist
circumference;42.0% had high fasting glucose, 83.0% had
high triglyceride, and 61.6% had low HDL levels. Hyper-
tension and high HOMA-IR were detected in 23.2% and
63.4% of cases, respectively. PASI values were high in 74.1%
of subjects, whereas 84.8% had high PSQI values. The most
detected comorbidity was hypertension (23.2%). Alcohol
consumption was reported by 15.2%, whereas 38.4% were
smokers.

MS was diagnosed in 76 (67.8 %) of the 112 patients. Pro-
portionately more women had MS, but this association was
not significant (Table 2). More patients in the MS group than
non-The MS group had high values of waist circumference,
BMI, triglyceride levels, fasting glucose, blood pressure (each
P =.0001) and HOMA-IR (P=.014), and low values of HDL
(P=.0001). More patients in the MS group had PSQI scores
>5(P = .046), while similar percentages of patients in both
groups had PASI scores >10.

Mean values of age, disease duration, MS parameters,
PASI, PSQI and its subgroups are compared in Table 3. The
means of disease duration, BMI, waist circumference, fasting
glucose, HOMA-IR, triglyceride levels, PSQI, PSL, and PDSD
were significantly higher, and HDL values were significantly
lower in the MS group.

Then, for all 112 patients, MS parameters were compared
in subgroups according to PASI (<10 vs. >10) and gender
(Table 4). High fasting glucose, low HDL levels, and a diag-
nosis of MS were significantly more frequent only in females
with high PASI (P =.003, P =.027, P = .031, respectively).

Correlations between diagnosis of MS and clinical charac-
teristics such as psoriasis duration, PASI and PSQI are shown
in Table 5. Positive correlations were detected between MS
and disease duration, BMI, waist circumference, high blood
pressure, fasting glucose, HOMA-IR, triglyceride levels and
PSQI, whereas HDL values were negatively correlated with it.

The impacts of the correlative parameters on MS develop-
ment are shown in Table 6. Only waist circumference, fasting
glucose, high blood pressure, and low HDL had predictive

effects.

Discussion

Psoriasis is a chronic inflammatory skin disease that
affects 2%-4% of the general population [21,22]. The prev-
alence of MS has been reported to be35% in the United
States [21]. In the Turkish population, it has been reported to
be34.9% (25.2% in men and 40.1% in women) by Giindo-



Table 1. Clinical Characteristics of 112 Psoriasis Patients

Characteristic

‘ Patients, No. (%)

Gender M 53 (47.3)
F 59 (52.7)
BMI (kg/m?) <30 56 (50.0)
>30 56 (50.0)
Waist circumference (cm) M<102, F<88 24 (21.4)
M>102, F>88 88 (78.6)
Alcohol consumption 17 (15.2)
Smoking habit 43 (38.4)
Triglyceride (mg/dl) <150 19 (17.0)
>150 93 (83.0)
HDL (mg/dl) M<40, F<50 69 (61.6)
M>40, F>50 43 (38.4)
Blood pressure(mmHg) SBP<130, DBP<85 86 (76.8)
SBP>130, DBP>85 26 (23.2)
Fasting glucose(mg/dl) <110 65 (58.0)
>110 47 (42.0)
HOMA-IR <2.5 41 (36.6)
>2.5 71 (63.4)
PASI <10 29 (25.9)
>10 83 (74.1)
PSQI <5 17 (15.2)
>5 95 (84.8)

Comorbidities
Chronic lung disease 1(0.9)
Chronic kidney disease 0 (0)
Cerebrovascular disease 0 (0)
Thyroid disease 5(4.5)
Hypertension 26(23.2)
Diabetes mellitus 23 (20.5)

BMI = body mass index; DBP = diastolic blood pressure; F = female; HDL = high-density lipoproteiny HOMA-IR = homeo-
static model assessment insulin resistance; M = male; PASI=Psoriasis Area and Severity Index; PSQI = Pittsburg Sleep Quality

Index; SBP = systolic blood pressure.

gan et al [23] and 33.9% by Gemalmaz et al [24]. Although
there was a female predominance (52.7%) in our study, the
prevalence of MS in men and women was similar (P =.230).
Although the exact relationship is not fully understood, it is
well known that psoriasis patients have a higher prevalence
of MS, which changes with a person’s genetic susceptibility,
aging, dietary habits, and sedentary behaviors [25]. In a
comprehensive meta-analysis, the prevalence of MS among
people with psoriasis was in the range of 20%-50%, in
which adjusted ORs were reported as 1.22, 1.56, and 1.98
for mild, moderate and severe psoriasis, respectively [26].
Another meta-analysis of 12studies found that the prevalence
of MS was 2.2-times higher in psoriasis patients than in the
general population. It was reported as 49.4% by Ferdinando
et al [25], which was 1.8-times higher (35.0%) than in the

control group. In another meta-analysis of 35 studies from
20 countries, the pooled OR for MS in psoriasis patients was
2.14 compared to the general population [21]. Additionally,
ORs have been reported to be2.94 and 3.65 in different
provinces of Turkey, by Zindanci et al [27] and Tasliyurt et
al [28]. Adisen et al found that the prevalence was 12.6% in
563 psoriasis patients [29], whereas Baeta et al showed that
it was 44.9% in 190 psoriasis patients [30].

In our study, 67.8% of patients had MS (72.8% in
females and 62.2% in males). Although the age range,
mean age, and gender distribution of our study were sim-
ilar to those in the aforementioned studies, they were still
higher than in those studies. However, another study from
Turkey indicated that MS prevalence was 43.5% in females
and 41.4% in males in 2010; this study predicted that the
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Table 2. Clinical Characteristics of Psoriasis Patients Without (n = 36) and With (n = 76) Metabolic
Syndrome: Analysis of Frequencies

Characteristic MS group’
M 20 (55.6) 33 (43.4)
Gender 230
F 16 (44.4) 3 (56.6)
o M<102, F<88 19 (52.8) 5(6.6)
Waist circumference (cm) .0001
M>102, F>88 17 (47.2) 1(93.4)
. >30 11 (30.6) 5(59.2) .0001
BMI (kg/m?)
Triglyceride (mg/dl) <150 14(38.9) 5 (66) .0001
>150 22 (61.1) 1(93.4)
M<40, F<50 28 (22.2) 5(80.3)
HDL (mg/dl) .0001
M>40, F>50 8 (77.8) 1(19.7)
) <110 33 (91.7) 2 (42.1)
Fasting glucose (mg/dl) .0001
>110 3(8.3) 4(57.9)
SBP<130, DBP<85 35(97.2) 1(67.1)
Blood pressure (mmHg) .0001
SBP>130, DBP>85 1(2.8) 5(32.9)
<10 12 (33.3) 7(22.4)
PASI 216
>10 24 (66.7) 9(77.6)
<5 9(25.0) 8 (10.5)
PSQI 046
>5 27 (75.0) 8 (89.5)
<2.5 19 (52.8) 2 (29.0)
HOMA-IR .014
>2.5 17 (47.2) 4(71.1)
Smoking habit 14 (38.9) 9(38.2) 941
Alcohol consumption 5(13.9) 2 (15.8) .793

Values are no. (%) of patients. 2 Pearson’s chi-square test.

BMI = body mass index; DBP = diastolic blood pressure;F = female; HDL = high-density lipoproteiny HOMA-IR = homeostatic
model assessment insulin resistance;M = male; PASI = Psoriasis Area and Severity Index; PSQI = Pittsburg Sleep Quality

Index;SBP = systolic blood pressure.

prevalence of MS will increase in the coming years [29].
Considering this information [21,23,31] and due to the fact
that MS is more common in psoriasis patients [25, 26, 29,
30, 31], our results are in line with the expectations men-
tioned. The role of age and gender on MS development in
psoriasis patients varied in different studies. Kim et al [32]
and Altunay et al [3] showed that the presence of MS was
significantly higher in older psoriasis patients, and the prev-
alence was insignificantly higher in males. Adisen et al [29]
also stated that it did not vary by gender but was higher in
older people [29]. We did not find a significant difference
according to either age or gender.

The exact mechanism for the link between psoriasis
and MS is uncertain. However, common pathways through
Th1/Th17 cells, and common effects of pro-inflammatory
cytokines on adipocytes, glucose regulation, lipid status, and
endothelial function are used to try to explain it [21, 25]. Pso-
riasis and MS can develop in a person independently of each
other. However, it is suggested that the existence of one of
them can facilitate the development of the other, because of a

shared immunopathogenesis involving chronic inflammation
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mediated by cytokines such as IFN-gamma, IL-17,1L-23, and
TNF-alpha. Similarly, insulin-like growth factor is a shared
mediator for the development of diabetes mellitus, hyperlip-
idemia and keratinocyte proliferation in psoriatic skin [21]. It
is also suggested that obesity in psoriasis patients plays a key
role in the increased risk for MS development [8,9]. Common
outcomes of both psoriasis and MS are abdominal obesity,
hypertension, dyslipidemia, and insulin resistance [21].
Although the relationship between psoriasis severity and
MS has been reported differently in the literature [33], MS
prevalence usually increases with psoriasis severity, when
MS components are considered individually [21]. However,
Adisen et al [29]and Altunay et al [3] found that mean scores
of PASI were not different between patients with and without
MS, whereas Itani et al [33] reported that the mean PASI score
was greater in psoriasis patients with than without MS. We
did not find any difference between groups according to PASI.
However, although the prevalences of MS were not different by
gender, the presence of MS was significantly higher in females
with high PASI than in males. Moreover, when considering

different PASI groups, only fasting glucose and HDL levels



Table 3. Clinical Characteristics of Psoriasis Patients Without (n = 36) and With (n = 76) Metabolic
Syndrome: Analysis of Means

Characteristic ‘ No-MS group' ‘ MS group' ‘ P
Age (years) 44.17+13.24 47.58+13.1 .202%
BMI (kg/m?) 28.33+4.08 31.15+4.88 .003*
Waist circumference(cm) 97.47+13.3 112.54+12.14 .0001*
Triglyceride (mg/dl) 163.81+62.47 203.68+80.24 .01*
HDL (mg/dl) 48.13+10.07 39.75+5.21 .0001*
Fasting glucose (mg/dl) 97.82+12.41 115.92+21.98 .0001*
HOMA-IR 2.39+1.06 3.48+3.19 .048%
PASI 22.59+18.69 23.97+15.83 .684*
Disease duration (years) 8.76+5.78 13.09+8.99 .01+
PSQI (Total) 7.94+4.72 10.01+4.78 .034*
PSSQ 1.75+0.87 1.79+0.79 .812+
PSL 1.25+1.00 1.74+1.00 .018%
PSDu 1.17+1.13 1.43+1.20 .266%
PHSE 0.61+0.99 0.92+1.12 L1594
PSDi 1.36+0.64 1.62+0.65 .052+
PUSM 0.58+0.81 0.71+0.92 480+
PDSD 1.22+0.96 1.79+0.88 .003+

'Values are mean (SD). *Independent-samples t test.tMann-Whitney U non-parametric test

BMI = body mass index; HOMA-IR = homeostatic model assessment insulin resistance; PASI = psoriasis severity index;
PDSD = Pittsburg daytime sleep dysfunction; PHSEnm = Pittsburg habitual sleep efficiency; PSDi = Pittsburg sleep disturbance;
PSDu = Pittsburg sleep duration; PSL = Pittsburg sleep latency; PSQI = Pittsburg sleep quality index;PSSQ = Pittsburg subjective

sleep quality; PUSM = Pittsburg use of sleeping medication.

significantly differed between the genders. Thus, higher rates
of MS in women with severe psoriasis might be related to their
high fasting glucose and low HDL values. On the other hand, it
has been stated that MS development may be affected by pso-
riasis duration. Altunay et al’s study showed that there was no
relationship between disease duration and the presence of MS
[3], whereas Itani et al [33]and Adisen et al [29] reported that
MS was significantly higher in psoriasis patients with longer
than shorter duration, as in our study. Considering the different
MS parameters, we found that the means of BMI, waist circum-
ference, fasting glucose, triglyceride, and blood pressure were
significantly higher in the MS group, whereas HDL levels were
significantly lower. So, our results support the understanding
that psoriasis patients are at risk of having all MS parameters.

Additionally, we assessed the prevalence of insulin resis-
tance in our-study subjects. Polic et al [34] found a cor-
relation between high HOMA-IR levels and a diagnosis of
MS in psoriasis patients, and HOMA-IR was significantly
higher in patients with severe psoriasis. Similarly, we detected
significantly higher HOMA-IR levels in the MS group, but
HOMA-IR was not related to psoriasis severity. Moreover,
because of the stronger correlation of MS with fasting glucose
than with HOMA-IR, the former may have more importance
on the development of MS.

Alcohol use and a smoking habit may trigger or worsen
psoriasis [29] and cardiovascular, metabolic and hepatic
complications in MS [31]. Smoking may affect clinical vari-
ability or course of psoriasis because of causes or increases
in oxidative stress, functional morphological changes in poly-
morphonuclear leukocytes, and release of chemotactic factors
and cytokines like interleukins, TNF-alpha, and transforming
growth factor beta. It is also suggested that alcohol makes
psoriasis worse by affecting lymphocyte transformation.
Rates of smoking and alcohol use have been reported as
20%-65% and 3.3%-24% in psoriasis patients, respectively
[29]. This study found that these prevalences were 38.39%
and 15.8%, which are consistent with the literature. However,
both habits did not show any correlation with the presence
of MS. On the other hand, sleep disturbances have been
reported in approximately 50%-60% of psoriasis patients
[35]. Hawro et al reported that 39% of psoriasis patients had
overall poor sleep quality, especially daytime sleepiness and
awakenings during sleep [36]. Disturbances in sleep quality
have usually been associated with itchiness and low quality
of life in psoriasis patients [37, 38]. Melikoglu [39]and Jensen
et al [40] reported that psoriasis patients had significantly
poorer overall sleep quality than controls, at the rates of 60%

and 53.9%, respectively, whereas Shutty et al [41] reported
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Table 4. Comparison of Metabolic SyndromeParameters, by PASI and Gender1

PASI
Parameter Gender
<10 (n = 29) >10 (n = 83)
<102 3 20.00% 13 34.21%
M .310
o >102 12 80.00% 25 65.79%
Waist circumference(cm)
<88 3 21.43% 5 11.11%
F 325
>88 11 78.57% 40 88.89%
BMI (kg/m2) M >30 14 26.41% 39 73.58%
F >30 15 25.42% 44 74.57% .052
M SBP<130, DBP<85 12 80.00% 29 76.32% 73
SBP>130, DBP>85 3 20.00% 9 23.68% ’
Blood pressure(mmHg)
. SBP<130, DBP<85 12 85.71% 33 73.33% 340
SBP>130, DBP>8S 2 14.29% 12 26.67% '
<110 11 73.33% 19 50.00%
M 123
) >110 4 26.67% 19 50.00%
Fasting glucose(mg/dl)
. <110 13 92.86% 22 48.89% a0
>110 1 7.14% 23 | S1.11% |
<2.5 7 46.67% 13 34.21%
M .399
>2.5 8 53.33% 25 65.79%
HOMA-IR
<2.5 7 50.00% 14 31.11%
F 197
>2.5 7 50.00% 31 68.89%
<150 1 6.67% 3 7.89%
M .879
) ) >150 14 93.33% 35 92.11%
Triglyceride (mg/dl)
. <150 6 42.86% 9 20.00% .
>150 8 57.14% 36 80.00% ’
<40 7 46.67% 23 60.53%
M .359
>40 8 53.33% 15 39.47%
HDL (mg/dl)
. <50 8 57.14% 38 84.44% 031
>50 6 42.86% 7 15.56% |
MS (-) 5 33.33% 15 39.47%
M .678
MS (+) 10 66.67% 23 60.53%
Metabolic syndrome i MS (-) 7 50.00% 9 20.00% 027
diagnosis MS (+) 7 50.00% 36 80.00% ’
MS () 12 41.38% 24 28.92%
Total 216
MS (+) 17 58.62% 59 71.08%

Values are no. (%) of patients. 2 Pearson’s chi-square test
BMI = body mass index; HOMA-IR = homeostatic model assessment insulin resistance; MS = metabolic syndrome;
PASI = Psoriasis Area and Severity Index.

that poor sleep quality in psoriasis patients was 4.3-times
higher than in healthy controls. However, Stinco et al [42]
did not find any difference in sleep quality between psoriasis
patients and healthy controls. In our study, 84.8% of patients
had PSQI values >3, indicating poor sleep quality. This result
agrees with the literature, but the rate is higher. Additionally,
the PSQI mean was significantly higher in the MS group than
non-MS group. Sleep latency and daytime sleep dysfunction
were significantly higher in the MS group; these results are
similar to those of Hawro et al [36]. Moreover, it is a well-

known fact that the prevalence of respiratory difficulties
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such as obstructive sleep apnea is higher in obese patients,
which lead to sleep disorders, and there is high prevalence of
obesity in patients with psoriasis [11]. Because most of our
MS subjects were obese, and there was no relation between
the presence of MS and psoriasis severity in the whole group,
their poor sleep quality might be more related to their obesity
than their psoriasis severity. However, MS prevalence was
significantly higher in females with severe psoriasis, compared
to males. Because the significantly higher fasting glucose and
lower HDL were also detected only in females with severe

psoriasis, these abnormalities might be more related to the
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Table 6. Predictivity of Correlative Parameters on the Development of Metabolic Syndrome, by
Logistic Regression

Parameter | P | OR (95% CI)
Disease duration (years) 485 1.04 (0.93 to 1.16)
BMI (kg/m?) 471 1.06 (0.90 to 1.26)
Waist circumference (cm) .037 1.07 (1.00 to 1.14)
Fasting glucose .004 1.09 (1.03 to 1.15)
HOMA-IR .65 0.89 (0.54 to 1.47)
Low HDL .005 0.84 (0.75 to 0.95)
Triglyceride 282 1.01 (0.99 to 1.03)
Hypertension .02 0.04 (0to 0.60)
PASI 223 2.76 (0.54 to 14.08)
PSQI 918 0.91 (0.14 to 5.91)

BMI = body mass index; CI = confidence interval; HOMA-IR = homeostatic model assessment insulin resistance; OR = odds
ratio; PASI = Psoriasis Area and Severity Index;PSQI = Pittsburg Sleep Quality Index.

development of MS in females than in males. Considering the
correlations between the presence of MS and study parame-
ters, significant positives were detected between the presence
of MS and waist circumference, fasting glucose, high blood
pressure, BMI, psoriasis duration, high triglyceride, poor sleep
quality, and high HOMA-IR, whereas high HDL levels were
negatively correlated. When the effects of correlative factors
were evaluated with a logistic regression analysis, only high
fasting glucose, low HDL, hypertension, and waist circumfer-
ence had predictive effects on the development of MS.

The present study is not without limitations. The study
population is relatively small, and the study was done at only
a single research center. Moreover, a relationship between the
presence of MS and psoriasis severity was not established,
which may seem contradictory to some literature [11,21,29].
Lastly, a relative inequality in the gender of study subjects can
raise concerns regarding the validity of our findings. However,
we believe that this inequality may in some sense be valuable
in indicating real predominance of MS in females with severe
psoriasis, although there was no significant difference in the
presence of MS according to gender.

Our results are still striking enough to reach significant
conclusions as follows: detection of higher MS prevalence than
previously reported in Turkey [23, 24, 31], confirmation of
previous predictions that the prevalence of MS will gradually
increase over time, agreement with the literature that MS devel-
opment increases with psoriasis duration, and significantly
higher values of PSQI and HOMA-IR only in the MS group
(apart from diagnostic parameters of MS) despite the absence
of significant differences between the groups by age, gender
or psoriasis severity. Finally, and perhaps most importantly,
an inference of the present study is detection of significantly
high fasting glucose and low HDL values only in females with

severe psoriasis, compared to males, which may be the reason

Research | Dermatol Pract Concept. 2021;11(3):e2021049

why MS was detected at a higher rate in females with psoriasis.
To the best of our knowledge, this association has not been
reported previously. However, controlled, broad-based and

prospective studies are needed to confirm our results.

Acknowledgement

We thank Jessica Eri Motai from Bogazici University Depart-
ment of Foreign Languages for editing the English of the paper.

References

1. Kim N, Thrash B, Menter A. Comorbidities in psoriasis patients.
Semin Cutan Med Surg. 2010;29(1):10-15. DOI: 10.1016/j.
sder.2010.01.002. PMID: 20430302.

2. Lotti T, Hercogova J, Prignano F. The concept of psoriatic disease:
can cutaneous psoriasis any longer be separated by the system-
ic comorbidities? Dermatol Ther. 2010;23(2):119-122. DOI:
10.1111/5.1529-8019.2010.01305.x. PMID: 20415818.

3. Altunay I, TukenmezDemirci G, Ates B, et al. Do eating dis-
orders accompany metabolic syndrome in psoriasis patients?
Results of a preliminary study. Clin CosmetInvestig Derma-
t0l.2011;4:139-143. DOI: 10.2147/CCID.S24165. PMID:
21931499.

4. Herron MD, Hincley M, Hoffman MS, et al. Impact of obe-
sity and smoking on psoriasis presentation and management.
Arch Dermatol. 2005;141(12):1527-1533. DOI:10.1001/arch-
derm.141.12.1527. PMID: 16365253.

5. Sterry W, Strober BE, Menter A; International Psoriasis Council.
Obesity in psoriasis: the metabolic, clinical and therapeutic im-
plications. Report of an interdisciplinary conference and review.
Br | Dermatol.2007;157(4):649-655. DOL: 10.1111/j.1365-
2133.2007.08068.x. PMID: 17627791.

6. Hamminga EA, van der Lely AJ, Neumann HA,Thio HB. Chronic
inflammation in psoriasis and obesity: implications for ther-
apy. Med Hypotheses. 2006;67(4):768-773. DOI: 10.1016/j.
mehy.2005.11.050. PMID: 16781085.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

10

Bonifati C, Carducci M, CordialiFei P, et al. Correlated increases
of tumour necrosis factor-alpha, interleukin-6 and granulocyte
monocytecolony stimulating factor levels in suction blister fluids
and sera of psoriatic patients—relationships with disease severity.
Clin Exp Dermatol. 1994;19(5):383-387. DOI: 10.1111/).1365-
2230.1994.tb02687.x.

Shirai K. Obesity as the core of the metabolic syndrome and the
management of coronary heart disease. Curr Med Res Opin.
2004;20(3):295-304. DOI: 10.1185/030079903125003008.
PMID: 15025838.

Davidovici BB, Sattar N, Prinz JC, et al. Psoriasis and systemic
inflammatory diseases: potential mechanistic links between
skin disease and co-morbid conditions. | Invest Dermatol.
2010;130(7):1785-1796. DOI: 10.1038/jid.2010.103. PMID:
20445552.

Lam JCM, Mak JCW, Ip MSM. Obesity, obstructive sleep apnoea
and metabolic syndrome. Respirology. 2010;17(2):223-236. DOIL:
10.1111/.1440-1843.2011.02081.x. PMID: 21992649.

Hawro T, Hawro M, Zalewska-Janowska A, Weller K, Metz M,
Maurer M. Pruritus and sleep disturbances in patients with pso-
riasis. Arch Dermatol Res. 2020;312(2):103-111. DOI:10.1007/
s00403-019-01998-7. PMID: 31616971.

Feldman SR, Krueger GG. Psoriasis assessment tools in clinical
trials. Ann Rheum Dis. 2005;64(Suppl2):65-68. DOI: 10.1136/
ard.2004.031237. PMID: 15708941.

Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The
Pittsburgh Sleep Quality Index: a new instrument for psychiatric
practice and research. Psychiatry Res.1989;28(2):193-213. DOI:
10.1016/0165-1781(89)90047-4. PMID: 2748771.

Agargun MY, Kara H, Anlar O. [The validity and reliability of
the Pittsburgh Sleep Quality Index.] Abstract in English. TurkPsi-
kiyatriDerg. 1996;7(2):107-115.

Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults. Executive summary of the third
report of the National Cholesterol Education Program (NCEP)
expert panel on detection, evaluation, and treatment of high
blood cholesterol in adults (Adult Treatment Panel III). JAMA.
2001;285(19):2486-2497. DOI: 10.1001/jama.285.19.2486.
PMID: 11368702.

WHO Expert Consultation.Appropriate body-mass index for
Asian populations and its implications for policy and interven-
tion strategies.Lancet.2004;363(9403):157-163. DOI: 10.1016/
S0140-6736(03)15268-3. PMID: 14726171.

Obesity: preventing and managing the global epidemic. Report of
a WHO consultation. World Health Organ Tech Rep Ser. 2000;
894:i-x11, 1-253. PMID: 11234459.

Alderman MH. JNC 7: brief summary and critique. Clin Exp
Hypertens.2004;26(7-8):753-761.DOI: 10.1081/ceh-200032158.
PMID: 15702631.

Matthews DR, Hosker JK, Rudenski AS, Naylor BA, Treacher DF,
Turner RC. Homeostasis model assessment: insulin resistance and
B-cell function from fasting plasma glucose and insulin concentra-
tions in man. Diabetologia. 1985;28(7):412-419. DOI: 10.1007/
BF00280883. PMID: 3899825.

Singh Y, Garg MK, Tandon N, Marwaha RK. A Study of insulin
resistance by HOMA-IR and its cut-off value to identify metabolic
syndrome in urban Indian adolescents. | Clin Res Pediatr Endo-
crinol. 2013;5(4):245-251. DOI: 10.4274/Jcrpe.1127. PMID:
24379034.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Singh S, Young P, Armstrong AW. An update on psoriasis and
metabolic syndrome: a meta-analysis of observational stud-
ies. PLoS One. 2017;12(7):¢0181039. DOI: 10.1371/journal.
pone.0181039. PMID: 28719618.

Yayli S, Topbas M, Aksu Arica D, et al. The prevalence of psori-
asis in Trabzon. Turkderm. 2016;50(4):141-144. DOI: 10.4274/
turkderm.75735.

Gundogan K, Bayram F, Capak M, et al. Prevalence of metabolic
syndrome in the world and Turkey. TurkiyeKlinikleri | Int Med
S¢i.2006;2:18-24.

Gemalmaz A, Aydin S, Basak O, Discigil G, Kurul A. Prevalence
of metabolic syndrome in a rural Turkish population: Compar-
ison and concordance of two diagnostic criteria. Turk | Med
§¢i.2008;38(2):159-165.https://app.trdizin.gov.tr/publication/
paper/detail/TnpnNESUVTE=

Ferdinando LB, Fukumoto PK, Sanches S, Fabricio LHZ, Skare
TL. Metabolic syndrome and psoriasis: a study in 97 patients.
Rev Assoc Med Bras. 2018;64(4):368-373. DOI: 10.1590/1806-
9282.64.04.368. PMID: 30133617.

Gisondi P, Fostini AC, Fossa I, Girolomoni G, Targher G. Psoria-
sisandthemetabolicsyndrome. ClinDermatol. 2018;36(1):21-28.
DOI:10.1016/j.clindermatol.2017.09.005. PMID: 29241748.
Zindanci I, Albayrak O, Kavala M, et al. Prevalence of meta-
bolic syndrome in patients with psoriasis. The scientific world
journal. 2012;2012:312463. DOI:10.1100/2012/312463.
PMID:22654590.

Tasliyurt T, Bilir Y, Sahin S, et al. Erectile dysfunction in patients
with psoriasis: potential impact of the metabolic syndrome. Eur
Rev Med Pharmacol Sci. 2014;18(4):581-586. PMID: 24610625
Adisen E, Uzun S, Erduran F, Giirer MA. Prevalence of smoking,
alcohol consumption and metabolic syndrome in patients with
psoriasis. An Bras Dermatol. 2018;93(2):205-211. DOI: 10.1590/
abd1806-4841.20186168. PMID: 29723384.

Baeta IG, Bittencourt FV, Gontijo B, Marcos E, Goulart A. Comor-
bidities and cardiovascular risk factors in patients with psoriasis.
An Bras Dermatol. 2014;89(5):735-744. DOI:10.1590/abd 1806-
4841.20142874. PMID: 25184912.

Balkan F. Metabolic syndrome.Article in Turkish. Ankara
Med ].2013;13:85-90. https://dergipark.org.tr/tr/pub/amj/is-
sue/1739/21396

Kim GW, Park HJ, Kim HS, et al. Analysis of cardiovascular
risk factors and metabolic syndrome in Korean patients with
psoriasis. Ann Dermatol.2012;24(1):11-15. DOI: 10.5021/
ad.2012.24.1.11. PMID: 22363149.

Itani S, Arabi A, Harb D, Hamzeh D, Kibbi AG. High prevalence
of metabolic syndrome in patients with psoriasis in Lebanon:
a prospective study. Int | Dermatol.2016;55(4):390-395. DOI:
10.1111/jd.12811. PMID: 26748974.

Polic MV, Miskulin M, Smolic M, et al. Psoriasis severity-a risk
factor of insulin resistance independent of metabolic syndrome.
Int | Environ Res Public Health. 2018 13;15(7):1486. DOI:
10.3390/ijerph15071486. PMID: 3001841.

Henry AL, Kyle SD, Bhandari S, Chisholm A, Griffiths CEM,
Bundy C. Measurement, classification and evaluation of sleep
disturbance in psoriasis: a systematic review. PLoS One.
2016;21;11(6):e0157843. DOI: 10.1371/journal.pone.0157843.
PMID: 27327082.

Hawro T, Hawro M, Zalewska-Janowska A, Weller K, Metz M,
Maurer M. Pruritus and sleep disturbances in patients with pso-

Research | Dermatol Pract Concept. 2021;11(3):e2021049



37.

38.

39.

riasis. Arch Dermatol Res.2019;312(2):103-111. DOI: 10.1007/
s00403-019-01998-7.PMID: 3131671.

Bigici F, Hayta SB, Akyol M, Ozgelik S, Cinar Z. Evaluation of sleep
quality in patients with psoriasis. Turkderm. 2015;49(3):208-212.
DOI: 10.4274/turkderm.70707

Gowda S, Goldblum OM, McCall WV, Feldman SR. Factors
affecting sleep quality in patients with psoriasis. ] Am Acad Der-
matol. 2010;63(1):114-123. DOI: 10.1016/j.jaad.2009.07.003.
PMID: 19944485.

Melikoglu M. Sleep quality and its association with disease sever-
ity in psoriasis. Eurasian | Med.2017;49:124-127.DOI: 10.5152/
eurasianjmed.2017.17132. PMID: 28638255.

Research | Dermatol Pract Concept. 2021;11(3):e2021049

40.

41.

42.

Jensen P, Zachariae C, Skov L, Zachariae R. Sleep distur-
bance in psoriasis—a case-controlled study. Br | Dermatol.
2018;179(6):1376-1384. DOI: 10.1111/bjd.16702. PMID:
29704428.

Shutty BG, West C, Huang KE, et al. Sleep disturbances in psoria-
sis. Dermatol Online J. 2013;19(1)1. PMID: 23374943.

Stinco G, Trevisan G, Piccirillo F, et al. Psoriasis vulgaris does not
adversely influence the quality of sleep. G Ital Dermatol Venerol.
2013;148(6):655-659. PMID: 24442047.

1



