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Association of body mass index with clinical variants of psoriasis

[ToBe3aHOCT MH/IEKCA TENIECHE Mace ca KIMHUYKUM BapujaHTaMa IIcopHjase

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 quantitative
graduation of overweight using Body Mass Index
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 VVojvodina.
Clinical variants of psoriasis were determined. Age,
gender, duration of the disease, BMI and family
history of psoriasis were measured and compared.
Results 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
(30.0%). Most of the patients(42.5%) were
overweight, 23.3% were obese and 1.7% were
morbidly obese. The.mean Body Mass Index 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
Body Mass/Index and gender of the patients,
psoriasis clinical variants, duration of the disease and
positive family history of psoriasis. The slight
positive correlation was found between Body Mass
Index and age of psoriatic patients. That requires
further studies that include physical activities
questionnaire, considering that lack of physical
activities in older patients might be an explanation.
Keywords: psoriasis; body mass index; BMI

INTRODUCTION

CAXKETAK

YBoa/Llusb [copujasa je gecta, XpOHUIHA, UMYHCKA
mocpeIoBaHa, HH(pIaMaTOpHA U poudepaTuBHA
OoJtect KOXe y 4Mjoj aTOTeHEe3U Urpa yJaory u
TeHeTHKa 1 yTuIaj cpenune. [losesanoct nzmely
TICOpHja3e ¥ roja3HOCTH jé BEpOBATHO JBOCMEPHA:
Llwb oBe cTyauje je eBalyaltja oBe3aHOCTH IICo-
pHjase v r0ja3HOCTH, OJJHOCHO 1 JIN KBAHTUTATUBHO
rpagypame MpeKoMepHe TeXHUHe y3 moMoh MHIeKca
TeJleCHe TEXUHE MoKa3yje TUPEKTHY KOpenaiujy ca
Pa3IMYNTAM KIMHHYKHM BapyjaHTama Icopujase,
TpajameM OONECTH U TO3UTUBHOM MOPOAUIHOM
aHaMHE30M Ha IIcopHjasy.

Metoae Y oBy HPOCIEKTHBHY, ONICEPBALIMOHY JeC-
KPHIITHBHY CTY/Hjy je ykibydeHno 120 namujenara ca
ncopujazom ynyhenux Ha KIHHUKY 32 KOXKHO-
BEHEpUYHE 00JIECTH. Y HUBEP3UTETCKOT KIIMHUYKOT
nenrpa Bojsonune. OnpeleHe cy KIMHAYKE BapHjaH-
Te Mcoprjaze. Y3eTu cy NoAany o rogrHaMa, rnosiy,
Tpajamby 00NECTH, MHAEKCY TeJIeCHEe Mace U MOAAIH O
MOPOIUYHO] aHAMHE3W Ha TICOPHja3y, HAKOH Yera je
ypaleHa oOpana u mopeheme.

Pesyararu 53,3% mymkapana u 46,7% xeHa je Ou-
JI0 YKJBY4eHO y ctyaujy. [Ipocek roauHa je 6mo 49,5
+ 15,5. Haj3acTymiseHHje KJIMHAYKE BapHjaHTE Cy
6ute ByrapHa ncopujasa (55%) n ncopujaTcku
aprputuc (30%). Behuna nauujenara (42,5%) je
Owia ca MpeKOMEPHOM TEKUHOM, 23,3% cy Onnu
rojasuu u 1,7% mopouaHo rojasuu. [Ipoceyan uH-
JIeKC TeJIeCHe TeKUHE je 0o BUCOK (27,7 + 5,2).
IIpoceuna ayxuHa Tpajama 6oectH je ouma 15,6 £
14.9. Tlo3uTHBHY MOPOINYHY aHAMHE3Y Ha IICOpHja-
3y je mmaio 33 (27,5%) manujeHara.

3axspyuak Huje yrBphena kopenanuja usmelhy mn-
JieKca TeJIeCHe Mace M 110J1a TalijeHaTa, KIMHHIKHX
BapHjaHTH [ICOPHja3e, Tpajarma 00JIECTH U IO3UTHBHE
MOpoIMYHe aHaMHe3e Ha rcopujasy. [uckperHa no-
3UTHBHA KOpenaliyja je yrBpheHa uzmely uaaekca
TeJIeCHE Mace U CTApOCTH NalujeHara. TakaB 3aKiby-
9aK 3aXTeBa JjaJba UCINTUBAKA Koja O caapikaia u
YOUTHUK O (U3UYKOj aKTUBHOCTH, 003UPOM J]a Math-
aK (pu3uuKe aKTHBHOCTH KOJI CTAPUjUX TIallMjeHaTa
MOXKe OUTH 00jalTmherhe.

Kibyune peun: nicopujasa; HHIEKC TeJIeCHE Mace;
BMU

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|[1].
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It affects approximately 125 million people in the world [2] and usually occurs with bimodal
age distribution, with peaks in third and sixth decade. Between 60% and 90% of patients have
a family history of the disease [3, 4]. Psoriasis is systemic 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 psoriasis,’ belonging to the
spondyloarthritis spectrum [6]. 19% of the psoriasis patients with arthritis suffer from
operational inabilities that impact their quality of life greatly [3].

Overweight or 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>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. Question is which comes first? [3, 10, 11].

Obesity may exacerbate the clinical manifestation of psoriasis or trigger the disease [1]
and present in early adulthood may promote the risk of developing PsA [12]. It has been
associated 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 secretory
organ that produces adipokines and pro-inflammatory cytokines. In obesity, adipocytes are in
a state of upregulation of pro-inflammatory adipokines, leptin and resistin, and stimulation of
pro-inflammatory cytokine production by macrophages, and downregulation of anti-

inflammatory adipokines [16]. Numerous studies revealed higher prevalence of obesity in
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psoriatic patients than in general population. There is two-fold increased risk for psoriasis in
obese patients comparing to normal weight subjects [10, 17]. A meta-analysis of 16
observational studies 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
obesity measuring BMI [1, 10, 19]. In a number of 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 (PASI) has been determined [13, 21]x

The main objective of this study was to determine the relation between BMI and psoriasis
clinical variants, duration 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 were 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 were recorded in a checklist. Al
measurements 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 uppermost
part of the hip bone around the abdomen without causing compression on the skin. BMI (kg/m?)
classification in five categories was used, according to WHO 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?).

DOI: https://doi.org/10.2298/SARH21119094L Copyright © Serbian Medical Society



Srp Arh Celok Lek 2022 | Online First September 14, 2022 | DOI: https://doi.org/10.2298/SARH21119094L 5

Statistical analysis: SPSS v 23.0 was used. y? test was used for comparison 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 correlation coefficient and
degree of correlation was interpreted 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 la.

Psoriasis clinical variants: Plaque psoriasis (vulgaris) was the most frequent clinical
variant in total sample, in 66 (55%) patients, and psoriatic arthritis was diagnosed in 36 (30%)
patients. 10 (8.3%) patients presented with guttate psoriasis, 3 (2.5%) patients presented with
palmo-plantar psoriasis, 2 (1.7%) patients with erythrodermic psoriasis, 2 (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 5-year intervals. 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 the psoriasis
duration above 20 years (fifth group) (Figure 1Db).

BMI 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
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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? (std deviation 4.72, st error of mean 0.59) and in women 26.89
kg/m? (std deviation 5.54, std error of mean 0.74) and this difference is not statistically
significant (t-test, p = 0.109). Neither the difference in frequencies of patient in each of BMI
categories between man and women were statistically significant (y? test, p = 0.283) (Table 1).

Albeit one pustular psoriasis patient has higher BMI than all other patients, due to small
number of patients in pustular, erythrodermic and scalp psoriasis groups, these differences did
not reach the statistical significance in this study. Also, BMI of patients with psoriatic arthritis
was higher than BMI of patients with plaque psoriasis, but this did not reach statistical
significance also (t-test, p = 0.456) (Table 2).

The BMI was not correlating with duration of psoriasis (p-value 0.059) (Table 3), and
with age of the patients (p-value was 0.038) (Figure 1c).

Correlation between BMI and patient age was low, and no correlation of BMI with
duration of psoriasis could.have been demonstrated (Table 4).

Positive family histary of psoriasis was found in 33 (27.5%) patients. Mean BMI was
similar in both groups, with and without positive family history of psoriasis, and BMI was not

correlating with positive family history of psoriasis (t = -0,255, p = 0,799) (Table 5).

DISSCUSION

High BMI as an indicator of overweight and obesity has negative impact on manifestation
and severity 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 psoriasis management (1).

In our study observed higher BMI in patients with PSA confirmed results from the

literature (1).
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The mean BMI was high (27.7 + 5.2), similar to prospective hospital based cross-
sectional study that was conducted by Elobeid HE, et al. in Soudan in which the mean BMI
was 25.34 [1], as well as in retrospective case control study in Japan conducted by Naito R, et
al. in which the mean BMI was 22.22 + 3.98 kg/m? [24].

No significant statistical difference was found regarding BMI and gender of the patients.
The mean BMI in men was 28.40 kg/m? and 26.89 kg/m? in women similar 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 [24] with the difference that in the-Japanese study patients
were not overweight. 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 nat correlating with the age of the patients [1]. In 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
patients aged older than 40 years had a mean BMI higher than controls [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 common 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 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 Elobeid HE, et al.

DOI: https://doi.org/10.2298/SARH21119094L Copyright © Serbian Medical Society



Srp Arh Celok Lek 2022 | Online First September 14, 2022 | DOI: https://doi.org/10.2298/SARH21119094L 8

study 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% [1] 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).

Regarding the correlation of BMI and duration of the disease the results were similar to
the results of Sudanese cross-sectional study conducted on 81 psoriatic patients in which the
BMI was not correlating with the duration of the disease [1]. The same finding was observed
in study conducted in India [26].

The association between family history of psoriasis and BMI was not found in our study
which was different comparing to results of the Bayaraa B, et al. study conducted in Fukoka,
Japan. They surveyed whether patients with familial psoriasis were obese at the onset of
psoriasis and found that patients with familial psoriasis had lower BMI than those with no
familial psoriasis [27].

Study limitations: BMI evaluates excess weight rather than excess fat [28], consequently
it poorly distinguishes between fat mass and bone or lean mass [29]. Waist circumference is
recommended as additional measurement for fat distribution regarding its high correlation with
visceral fat [30]. Study was performed at the University hospital, and that can be the reason
why patients with mild skin psoriasis are under-represented. Apart from psoriasis, numerous
other behavioral and lifestyle factors can contribute to obesity, but these could not have been

investigated in detail in this study.
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CONCLUSION

Our finding that more than a half of psoriasis patients are overweight or obese is similar
as in most psoriasis studies. There was no association between the BMI and gender of the
patients, psoriasis clinical variants, 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 activities questionnaire, considering that lack

of physical activities in older patients might be an explanation.
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Figure 1a. Percentage of psoriasis patients in each age category
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Figure 1b. Percentage of psoriasis patients in each category of psoriasis duration
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Figure 1c. Correlation between body mass index and the age of patients
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Table 1. Frequency of different categories of body mass index in male and female patients
with psoriasis

Body mass index category
Parameters I~ o T80 5400 >24.99 | >20.99 | >39.09 | 'c@l | P
Inl o 16 30 17 1 64
Sex of %| 0% | 25% | 46.9% | 26.6% | 16% | 100% |,
patient § LN 2 21 21 11 1 56 '
% | 3.6% | 375% | 375% | 19.6% | 1.8% | 100%
ol N2 37 51 28 2 120
% | 1.7% | 308% | 425% | 23.3% | 1.7% | 100%
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Table 2. Body mass index in patient with various psoriasis clinical variants

Types N |[Mean 32%?3,{?;2 Minimum|Maximum| p

Psoriasis vulgaris 66 | 27.0 4.4 18.3 37.0
Guttate psoriasis 10 | 26.5 55 20.4 38.2
Palmoplantar psoriasis| 3 | 28.2 6.1 22.8 34.7
Pustular psoriasis 1 | 34.1 ) 34.0 34.0

Erythrodermic psoriasis| 2 | 25.7 1.6 24.6 26.8 |0.456
Scalp psoriasis 2 | 25.6 8.9 19.4 31.9
Psoriatic arthritis 36 | 294 6.0 20.5 49.3
Total 120 | 27.7 51 18.2 49.3
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Table 3. Correlation of body mass index and duration of psoriasis

Body Mass Index category

Parameters e eT185 2409 [> 24.99]> 29.99]> 39.99| '°@l | P
oo IN| 1 16 18 8 0 | 43
years| % | 2.3% | 37.2% |41.9% | 18.6% | 0% |100%
e o N 1 8 5 3 1 | 18
years | % | 5.6% | 44.4% | 27.8% | 16.7% | 5.6% |100%

puration |~ [N 0 3 4 4 [ o |1
psoriasis |vears| % | 0% | 27.3% | 36.4% | 36.4% | 0% |100%0.233
categories
oo N 0 2 4 7 0 | 13
years|% | 0% | 15.4% |30.8% |53.8% | 0% |100%
o IN[ O 8 20 6 1 | 35
years| 9% | 0% | 22.9% |57.1% | 17.1% | 2.9% |100%
N| 2 37 51 | 28 2 | 120
Total

% |1.7% | 308% |425% |23.3% | 1.7% |100%
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Table 4. Correlation of body mass index and the age of patients and the duration of psoriasis

Correlation Body mass index
Age of patients Pear_son corr_elation 0.190"
Sig. (2-tailed) 0.038
Duration of psoriasis Pear_son corr_elation 0.059
Sig. (2-tailed) 0.525
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Table 5. Body mass index in patients with and without family history of psoriasis

Parameters Family h_|st(_)ry of N Mean Star)da}rd Standard Error
psoriasis Deviation Mean
Body Mass No 87 | 27.6241 | 5.28947 0.56709
Index Yes 33 | 27.8936 | 4.85408 0.84499
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