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SUMMARY

Introduction/Aim Psoriasis is a common, chronic, immune-mediated, inflammatory and proliferative
skin disease in which both genetic and environmental influences have a role in its pathogenesis. The
relationship between psoriasis and obesity is probably bidirectional.

The aim of this study was to evaluate the association between psoriasis and obesity, whether a quantita-
tive graduation of overweight using Body Mass Index (BMI) shows direct correlation with various clinical
variants of psoriasis, disease duration and having positive family history of psoriasis.

Methods This prospective, observational descriptive cross-sectional study included 120 psoriatic patients
who were referred to Clinic of Dermatovenereology at the University Clinical Centre of Vojvodina. Clinical
variants of psoriasis were determined. Age, gender, duration of the disease, BMI and family history of
psoriasis were measured and compared.

Results In total, 53.3% males and 46.7% females were included in this study. The mean age was 49.5 + 15.5
years. The most present clinical variants of psoriasis were psoriasis vulgaris (55%) and psoriatic arthritis
(30%). Most of the patients (42.5%) were overweight, 23.3% were obese, and 1.7% were morbidly obese.
The mean BMI was high (27.7 + 5.2). Mean duration of the disease was 15.6 + 14.9 years. Positive family
history of psoriasis was found in 33 (27.5%) patients.

Conclusion There was no correlation between the BMI and gender of the patients, psoriasis clinical vari-
ants, duration of the disease and positive family history of psoriasis. The slight positive correlation was
found between BMI and age of psoriatic patients. That requires further studies that include physical activi-
ties questionnaire, considering that lack of physical activities in older patients might be an explanation.
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INTRODUCTION

Psoriasis is a common, chronic, immune-medi-
ated, inflammatory, and proliferative skin disease
in which both genetic and environmental influ-
ences have a role in its pathogenesis [1]. It affects
approximately 125 million people worldwide [2],
and usually occurs with bimodal age distribu-
tion, with peaks in the third and sixth decade.
Between 60% and 90% of patients have a fam-
ily history of the disease [3, 4]. Psoriasis is sys-
temic inflammatory disease accompanied with
various comorbidities and exert major impact on
both physical and emotional quality of life that
is comparable with other major illnesses [5] as
with that of cardiovascular and cancer patients
[3]. About one third of psoriasis patients develop
psoriatic arthritis (PsA), chronic inflammatory
arthropathy associated with skin and nail psoria-
sis, belonging to the spondyloarthritis spectrum
[6]. Nineteen percent of the psoriasis patients
with arthritis suffer from operational inabilities
that impact their quality of life greatly [3].
Obesity is defined as increase in body fat
that exceeds the normal level. Usual tool used
for estimation of body fat is Body Mass Index
(BMI) and represents weight-to-height ratio. It
is defined as the weight in kilograms divided by
the square of the height in meters (kg/m?) [1, 7].

In adults, BMI 2 25 is defined as overweight,
and BMI > 30 as obesity. It has become one
of the leading health issues of the 21 century
[8, 9]. The relationship between psoriasis and
obesity is bidirectional. The question is — which
comes first [3, 10, 11]?

Obesity may exacerbate the clinical mani-
festation of psoriasis or trigger the diseaseand
present in early adulthood may promote the
risk of developing PsA [1, 12]. It has been as-
sociated with a decreased response to systemic
and biologic therapies [10, 11]. Both psoriasis
and obesity could cause metabolic alterations
that could be the main and triggering effects
[13, 14, 15]. Chronic subclinical inflammation
plays the major role in obesity and psoriasis,
explained as “proinflammatory state” [16].
Adipose tissue is a large endocrine and secre-
tory organ that produces adipokines and pro-
inflammatory cytokines. In obesity, adipocytes
are in a state of upregulation of pro-inflamma-
tory adipokines, leptin and resistin, and stimu-
lation of pro-inflammatory cytokine produc-
tion by macrophages, and downregulation of
anti-inflammatory adipokines [16]. Numerous
studies revealed higher prevalence of obesity in
psoriatic patients than in general population.
There is two-fold increased risk for psoriasis
in obese patients comparing to normal weight
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subjects [10, 17]. A meta-analysis of 16 observational stud-
ies found a pooled odds ratio to be 1.66 for the correlation
between psoriasis and obesity [5, 18]. Several studies have
been reported the association between psoriasis and obe-
sity measuring BMI [1, 10, 19]. In several cross-sectional
studies has been noted that increased BMI coincides with
a greater degree of psoriasis disease severity [5, 20, 21, 22].
Also, a positive correlation between the increased BMI and
the severity of psoriasis expressed as psoriasis area and
severity score has been determined [13, 21].

The main objective of this study was to determine the
relation between BMI and psoriasis clinical variants, dura-
tion of psoriasis and positive family history for psoriasis
in psoriasis patients.

METHODS

This prospective, observational descriptive cross-sectional
study included 120 adult psoriasis patients, according to
the order of referral to the Clinic of Dermatovenereology
at the University Clinical Centre of Vojvodina in Novi
Sad, Serbia, between January 2019 and February 2020.
Exclusion criteria included the history of diabetes or
hypothyroidism, or refusal to take part in the study and
sign the informed consent. The study was approved by
the institutional ethics committee. Patient clinical and
demographic data were recorded in a checklist. All mea-
surements were performed under fasting condition in the
morning using a scale and a measuring type. To determine
waist circumference measuring tape was placed at the up-
permost part of the hip bone around the abdomen with-
out causing compression on the skin. BMI (kg/m?) clas-
sification in five categories was used, according to World
Health Organization classification [7]: underweight (BMI
< 18.50 kg/m?), normal range (BMI 18.50-24.99 kg/m?),
overweight (BMI = 25 kg/m?), obese (BMI > 30 kg/m?),
morbidly obese (BMI > 40 kg/m?).

Statistical analysis

SPSS Statistics for Windows, Version 23.0. (IBM Corp.,
Armonk, NY, USA) was used. x* test was used for compari-
son of categorical data, t-test for comparison of continuous
data and Pearson’s correlation test for correlation analysis.
The degree of correlation was measured by a Pearson’s cor-
relation coefficient and degree of correlation was inter-
preted according to the recommendation of the British
Journal of Medicine [23].

RESULTS

Of 120 adult psoriasis patients included in this study 64
were males (54.3%) and 56 females (46.7%). The mean
age was 49.5 * 15.5 years. Age distribution of patients is
presented in Figure 1.

Psoriasis clinical variants: Plaque psoriasis (vulgaris)
(PV) was the most frequent clinical variant in total sample,
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Figure 2. Percentage of psoriasis patients in each category of psoriasis
duration

in 66 (55%) patients, and PsA was diagnosed in 36 (30%)
patients. 10 (8.3%) patients presented with guttate pso-
riasis, three (2.5%) patients presented with palmo-plantar
psoriasis, two (1.7%) patients with erythrodermic psoria-
sis, two (1.7%) patients with scalp psoriasis as the only
manifestation of psoriasis, and one patient (0.8%) with
generalized pustular psoriasis.

Duration of psoriasis was categorized in five-year in-
tervals. Shortest duration of psoriasis, between 0-5 years
was in 43 patients (35.8%); 18 (15%) patients were in the
group in which the duration of psoriasis ranged from 6-10
years; 11 (9.2%) patients were in the third group where the
duration was from 11-15 years; 13 (10.8%) patients were
in the fourth group in which the duration of psoriasis was
from 16-20 years and 35 (29.2%) patients had psoriasis
over 20 years (fifth group) (Figure 2).

Body mass index in psoriasis patients - differences
between gender, psoriasis clinical types and
duration of psoriasis

In total sample of 120 patients, 51 (42.5%) of patients were
overweight, 28 (23.3%) were obese and 2 (1.7%) were
morbidly obese. The mean BMI was high (27.7 + 5.2).
The mean BMI in men was 28.4 kg/m?* (SD 4.72, std error
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Table 1. Frequency of different categories of body mass index in male and female

patients with psoriasis

of mean 0.59) and in women 26.89 kg/m?
(SD 5.54, std error of mean 0.74) and this dif-

Parameters Body mass index category Total | p ference is not statistically significant (t-test,
<185 |18.5-24.99 | >24.99 | >29.99 | > 39.99 p = 0.109). Neither the difference in frequen-
m " 0 16 30 17 1 64 cies of patient in each of BMI categories be-
Sex % 0 2 469 | 266 | 16 | 100 | oo  tween man and women were statistically sig-
£ D 2 2 21 1 1 56 nificant (x* test, p = 0.283) (Table 1).
% | 36 375 375 | 196 18 | 100 Albeit one pustular psoriasis patient has
Total n 2 37 el 28 2 120 higher BMI than all other patients, due to
% 17 308 425 | 233 17| 100 small number of patients in pustular, eryth-
Table 2. Body mass index in patient with various psoriasis clinical variants rodermic and scalp psoriasis groups, these
Types n | Mean | Standard |  Maximum | p differences did not reach the statistical sig-
deviation nificance in this study. Also, BMI of patients
Psoriasis vulgaris 66 | 27 4.4 183 37 with PsA was higher than BMI of patients
Guttate psoriasis 10 | 265 55 204 38.2 with plaque psoriasis, but this did not reach
Palmoplantar psoriasis | 3 | 282 6.1 228 347 statistical significance also (t-test, p = 0.456)
Pustular psoriasis 1 34.1 . 34 34 (Table 2).
Erythrodermic psoriasis 25.7 1.6 24.6 26.8 0.456 The BMI was not correlating with dura-
Scalp psoriasis 256 8.9 19.4 319 tion of psoriasis (p-value 0.059) (Table 3), and
Psoriatic arthritis 36 | 294 6 20.5 49.3 with age of the patients (p-value was 0.038)
Total 120 | 27.7 5.1 18.2 49.3 (Figure 3).
Table 3. Correlation of body mass index and duration of psoriasis Correlation between BMI and patient age
Parameters Body Mass Index category fotal | p was low, and no clorrelation of BMI with du-
<185 | 18.5-24.99 | >24.99 | >29.99 | >39.99 ration of psoriasis could have been demon-
g| 05 | n 1 16 18 8 0 43 strated (Table 4).
S| years % | 23 37.2 419 | 186 0 100 Positive family history of psoriasis was
g 6-10 | n 1 8 5 3 1 18 found in 33 (27.5%) patients. Mean BMI was
o years [ % | 56 444 278 | 167 56 | 100 similar in both groups, with and without posi-
S5 n | 0 3 4 4 0 11 tive family history of psoriasis, and BMI was
gl vears [% | 0 273 364 | 364 0 100 |0.233| not correlating with positive family history of
E 16-20 | N 0 2 4 7 0 13 psoriasis (t = -0.255, p = 0.799) (Table 5).
g years | % 0 15.4 30.8 53.8 0 100
Sl 52 |n| o0 8 20 6 1 35
© | years | % 0 229 57.1 17.1 29 100 DISSCUSION
n 2 37 51 28 2 120
ot % | 17 | 308 | 425 | 233 | 17 | 100 Hi indi :
igh BMI as an indicator of obesity has a
negative impact on manifestation and sever-
56165 . [B2 Lincar = 0.036 ity of psoriasis. Obesity at an early age increases the risk of
developing PsA. Prevention and early treatment of obesity
may decrease the risk of PsA development and help in
40.001 ° psoriasis management [1].
y % s °: ° 5 In our study, the observed higher BMI in patients with
“5: . N &20 °o PSA confirmed results from the literature [1].
é 30.001 3 The mean BMI was high (27.7 + 5.2), similar to pro-
g spective hospital based cross-sectional study that was
o
2000 L o ° o Table 4. Correlation of body mass index and the age of patients and
the duration of psoriasis
Correlation Body mass index
10007} ) Pearson correlation 0.190*
T T T T Age of patients - -
20 40 60 80 Sig. (2-tailed) 0.038
Age of patients . .| Pearson correlation 0.059
Duration of psoriasis - -
Figure 3. Correlation between body mass index and the age of pa- Sig. (2-tailed) 0.525

tients
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Table 5. Body mass index in patients with and without family history
of psoriasis

Family history Standard | Standard
Parameters o n | Mean L

of psoriasis Deviation | Error Mean
Body Mass No 87 | 27.6241 | 528947 | 0.56709
Index Yes 33 |27.8936 | 4.85408 | 0.84499
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conducted by Elobeid HE, et al. [1] in Sudan in which the
mean BMI was 25.34, as well as in retrospective case con-
trol study in Japan conducted by Naito and Imafuku [24]
in which the mean BMI was 22.22 + 3.98 kg/m*.

No significant statistical difference was found regard-
ing BMI and gender of the patients. The mean BMI in
men was 28.40 kg/m?* and 26.89 kg/m? in women simi-
lar as in study that was conducted in Japan in which the
mean BMI in male psoriatic patients was 22.33 + 3.78 kg/
m? and 22.09 + 4.17 kg/m? in women with the difference
that in the Japanese study patients were not overweight
[24]. Different results were obtained in study conducted in
Sudan in which the BMI of more than half of the patients
with high BMI (54%) was higher in female patients [1].

In our study, the slight positive correlation between BMI
and age of psoriatic patients was found which was opposite
comparing to results obtained in study that was conducted
in Sudan in which the BMI was not correlating with the
age of the patients [1]. In a Japanese study, female psoriatic
patients aged 20-39 years had significantly higher BMI
compared to controls represented by patients with other
dermatological diseases, and in contrast male psoriatic pa-
tients were 40 years and older and had a mean BMI higher
than control groups [24].

In our study, the most prevalent clinical variant was PV
in 66 (55%) patients, 36 (30%) of patients had PsA, followed
by 10 (8.3%) patients presented with guttate psoriasis.

The results were slightly different in study conducted
in India by Appukkuttan et al. [25] where the most com-
mon clinical variant was PV (86.1%), followed by pustular
psoriasis (3.7%), psoriasis with pustulation (2.8%), and
guttate psoriasis (1.85%).

There was no association between BMI and psoriasis
clinical variants. The mean BMI was highest in the group
of patients with PsA (29.4), following BMI in group with
PV (27.0), and group with guttate psoriasis (26.5).

Concerning the distribution of the BMI of psoriasis
clinical variants in the study by Elobeid et al. [1], most of
the patients had PV among which 23 patients were with
normal BMI (28.40%), 21 were overweight (25.93%), 11
were obese (13.58%), five were underweight (6.17%), and
two were morbidly obese 2.47%, comparing to our patients
with PV among which 23 were with normal BMI (34.84%),
26 were overweight (39.39%), 14 were obese (21.21%), and
two patients were underweight (3.03%).

In our study, six patients with PsA had normal BMI
(16.66%), 19 were overweight (52.7%), nine were obese
(25%), and two (5.55%) patients were morbidly obese
(BMI > 40).
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MoBe3aHOCT MHAEKCA TeNecHe Mace Ca KIMHMYKUM BapujaHTama ncopujase

Onugepa JleBakoB, 3opuua ajuHos, bpaHrcnasa lajuh, Jbyba ByjaHoBuh, MunaHa WBkos-Crmih, 3opaH lonywwumH

Knunnukn yeHTap Bojsogute, Hosun Cag, Cpbuja;

YHusep3uteT y Hoom Capy, MeguumHcku dakynteT, Operbere 3a Aepmatonorujy, Hosu Cag, Cpbuja

CAMETAK

YBop/LUwsb Mcopujasa je YecTa, XPOHNYHA, UMYHCKM MOCPeao-
BaHa, UHamaTopHa 1 nponudepaTnBHa 6oNeCT KoXxe Yy umnjoj
naToreHesu Urpajy ynory 1 reHeTvka 1 ytiuaj cpeauHe. lMoeesa-
HocT n3mehy ncopujase v roja3HoOCTU je BEPOBATHO ABOCMEPHA.
Linmb oBe cTyavje je pa ce npoLeHn NoBe3aHOCT Ncopujase n
rojasHOCTW, OAHOCHO Aa JI KBAHTUTATUBHO rpajupare NpeKko-
MepHe TeXnHe y3 nomoh nHpekca TenecHe mace (UTM) nokasyje
OMPEKTHY Kopenauujy ca pasinumtiM KNIMHUYKUM BapyjaHTama
ncopwja3se, Tpajatbem 6051eCTV 1 MO3UTUBHOM NOPOANYHOM
aHaMHe30M Ha ncopujasy.

MeTtopae Y oBy NpocneKkTVBHY, ONcepBaLMoHy AECKPUMTABHY
CTyAMjy je yKibyyeHo 120 6onecHuKa ca ncopujasom ynyheHmx
Ha KnnHrKy 3a KOXXHO-BeHepuuHe 6onecTtn YHUBep3uTeTcKor
KNHMYKor LeHTpa BojsoanHe. OppeheHe cy KNMHMYKe Ba-
pujaHTe ncopwjase. Y3eTu cy nogauy o rogmHama, nony, Tpajarby
6onecty, ITM, 1 nogauy o NopoanYHOj aHaMHe3U Ha ncopujasy,
HaKOH Yera cy ypaheHu obpafa n nopehere.
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Pesynratm YKynHo 53,3% MmyLiKapaua 1 46,7% »eHa 6uno je
YKIbyueHo y cTyaujy. lpocek roavHa je 6uo 49,5 + 15,5. Haj3a-
CTYM/beHWje KNMHUYKE BapujaHTe cy bune BynrapHa ncopuja-
3a (55%) n ncopwjatcku apTputic (30%). BehuHa 6onecHrka
(42,5%) 6una je ca npekoMepHOM TeXUHOM, 23,3% 6onecHriKa
6110 je rojasHo 1 1,7% mopbuaHo rojasHo. MpoceyaH UTM je
6110 BUCOK (27,7 £ 5,2). lpoceyHa Ay»KnHa Tpajatba bonectu je
6wvna 15,6 = 14,9 roguHa. Mo3nTUBHY MOPOANYHY aHaMHE3Y Ha
ncopujasy nmana cy 33 (27,5%) 6onecHuika.

3akmyuak Huje ytBpheHa Kopenauuja nsmehy UTM n nona
60necHKa, KNMHUYKUX BapujaHTX Ncopujase, Tpajatba bonectn
1 NO3UTMBHE NOPOAMYHE aHaMHe3e Ha ncopujasy. [uckpeTHa
no3uTBHa Kopenauuja je ytepheHa nsmehy UTM u ctapoctu
6onecHuKa. TakaB 3aK/by4ak 3axTeBa fjasba UCMUTUBaHA Koja
61 cafpkana 1 ynMTHUK 0 GU3NYKOj akTUBHOCTH, C 0631pom
Ha TO Aa Makbak dr3nYKe aKTVBHOCTY KO CTapujux 6onecHmKa
MO>Ke 6UTK objallbetbe.
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