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Abstract
Few researches have investigated the potential role of periodontal disease as a risk factor for developing psoriasis. However, the possible link
remains still unidentified.

Aim: The aim of the current study was to investigate the possible relationship between periodontal status indices and the risk for psoriasis
development in a Greek adult population.

Subjects and Methods: The study sample comprised 337 psoriasis patients-cases and 337 healthy individuals-controls between 40 to 69 years of
age who referred by three dermatology and one dental private practice. Cases and controls completed a health medical and dental questionnaire
and underwent an examination of their periodontal status that included the following parameters: Probing Pocket Depth (PPD), Clinical Attachment
Loss (CAL), frequency of a regular/irregular annual dental follow-up, and number of missing teeth. Odds ratios (OR’s) and 95% Confidence Intervals
(95% CI’s) were assessed using logistic regression model adjusted for possible confounders.
Results: The multivariate regression analysis model showed that a higher BMI (p=0.009, OR= 3.154, 95% CI= 1.532-4.028), alcohol overconsumption (p= 0.012, OR= 2.024, 95% CI=1.445-3.435), moderate /severe CAL (p=0.047, 95% CI=2.112, 1.156-3.249), and a number of missing
teeth more than four (p=0.027, OR=2.817, 95% CI= 1.267-3.872 and p= 0.016, OR=3.510, 95% CI= 1.350-4.145) were statistically significantly
associated with risk for psoriasis development.
Conclusion: Individuals with a higher BMI, excessive alcohol consumption, moderate/severe attachment loss and a number of missing teeth more
than four were at significantly higher risk for developing psoriasis.
Keywords: Periodontal disease; Psoriasis; Number of missing teeth; Risk factor.

Introduction

Psoriasis is a chronic inflammatory skin disease affecting
1-3% of the population [1], whereas its prevalence ranges from
2 to 4% in the general population [2]. The course of the disease
is chronic, characterized by exacerbations and relapses, dermis
and epidermis chronic inflammation that is associated with
sharply-demarcated papules and plaques, markedly thickened
epidermis and atypical keratinocyte differentiation [1]. The
etiology of the disease still remains unknown; however previous
researches have proposed several risk factors including smoking,
high body mass index (BMI) [3-5], sedentary life-style and low
physical activity [6], and high alcohol consumption [7-10]. Other
reports support that genetic predisposition, physical traumas,
various medications, stress [11] and infectious factors [12] are
able to trigger and exacerbate the disease [13], whereas it seems
that gender predisposition is not involved in its etiology[2].
Periodontal Disease (PD), gingivitis and mainly periodontitis, is
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a chronic inflammatory disease of the periodontal tissues which
without treatment can lead to deep pocket formation, loss of
the bone, teeth mobility, and teeth losses [14]. PD is a common
chronic disease that affects approximately one-third of adults
over 30 years of age and up to half of adults over 50 years of age
[15,16] and it has also been estimated that affects 30%-35%
of dentate US adults [17,18]. Known risk factors of PD include
poor oral hygiene, infrequent brushing habits, immune status,
smoking, stress, and genetic predisposition[19-21], increasing
age[22], male gender [23,24], educational level, socio-economic
status, [25-27], social and psychological factors [28], and
diabetes mellitus [24,25]. Several microorganisms and products
on the dental plaque are responsible for the initiation and
progression of PD, as it represents an exaggerated inflammatory
response to polymicrobial colonization in the dental plaque
[29,30]. PD is associated with a systemic inflammatory response,
increasing levels of inflammatory cytokines, chemokines and
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other inflammatory mediators such as C-reactive protein (Crp), Interleukin-1(IL-1) and IL-6 [29], that are responsible for
periodontal tissues damage [31]. PD has also been associated with
several systemic diseases and disorders, such as diabetes mellitus,
cardiovascular disease, respiratory disease, inflammatory bowel
disease [32] cancer [33] and systemic infections [34,35]. An
association between PD and immune-mediated inflammatory
diseases has been increasingly identified, as it has been supposed
that oral cavity bacterial colonization could induce an overactive immune response in a susceptible host, leading to a lasting
inflammatory process associated with autoimmune disorders
[36]. Previous reports have been most extensively investigated
the mentioned association in Rheumatoid Arthritis (RA), and
found that the odds of having RA among those with periodontitis
was 2 to 8 times higher than those without periodontitis [3741]. Both diseases, psoriasis and PD implicate an exaggerated
immune response in epithelial surfaces and an abnormality in
the regulation of the host inflammatory response [11,42,43].
A previous blinded case-control study revealed a significantly
lower radiographic bone level (p < 0.001) and a significantly
higher number of missing teeth (p < 0.001) in the psoriasis
cases compared to their age-and gender-matched controls
[11]. Moreover, previous case-reports and original articles
showed that psoriasis exacerbation accompanying aggravated
periodontitis [44],whereas after periodontitis treatment with
topical antibiotics, tooth extraction, and shaping of alveolar bone
regression of palmoplantarpustulosis was observed [45,46].
There are no previous prospective or retrospective studies
estimating the possible association between PD and psoriasis. In
this study, we hypothesized that those with PD, as measured by
clinical assessing of PD indices, were at greater risk for subsequent
psoriasis, in a sample of Greek adults. Patients with periodontitis
may also have a higher risk of psoriasis, however, the data on this
association are limited. The aim of this retrospective case-control
study was to further analyze the possible association between
periodontitis and psoriasis

Subjects and Methods
Study design

A retrospective case-control, epidemiological study was
performed between 2018 and 2020. The study size, 337 cases
and 337 controls, was assessed based on the Psoriasis prevalence
determined by Hyman et al. [47], with 95% confidence interval
and 1.0% range of error, whereas the age group was based on the
World Health Organization (WHO) recommendations [48,49] for
assessing disease prevalence.

Psoriasis patients-cases and healthy individuals-controls,
referred by three dermatology and one dental private practice
completed a health medical and dental questionnaire and their
periodontal status was examined by a well-trained and calibrated
dental surgeon. Individuals who had less than 20 natural teeth,
those who were treated for PD, conservatively or surgically,

Copyright:© 2021 Nikolaos A
Chrysanthakopoulos, et al.

within the previous six months and those who had received a
prescription of systemic antibiotics or anti-inﬂammatory or
other systemic drugs, such as glucocorticoids the previous six
weeks were not enrolled in the study protocol as those conditions
could influence [50] the oral tissues condition, and could lead to
biased secondary associations. Cases group diagnosis was based
on their medical files. Controls group was consisted of individuals
from the cases’ friendly and collegial environment in an effort to
avoid potential confounding factors such as age, gender, smoking
and SES.

Data collection

Cases and controls filled in a modified Minnesota Dental
School Medical Questionnaire [51] that included epidemiological
parameters such as age, gender, smoking status, alcohol intake,
socioeconomic and educational status, Body Mass Index (BMI),
current diseases and disorders, past medical/dental and family
history.

Participants’ age was classified as 40-49, 50-59, 60-69; socioeconomic status as ≤ 1,000 and >1,000 €/month; educational
status as elementary level and graduated from University/
College; smoking status as never smokers and former/current
smokers; and frequency of a regular dental follow-up as ≤ 2
examinations/year and >2 times/year.

Probing Pocket Depth (PPD) index was classified as 0-3.00 mm
(absence of disease/mild disease) and ≥ 4.0 mm (moderate
and severe disease) for mean PPD [52], attachment loss (CAL)
severity was classified as mild, 1-2.0 mm of attachment loss and
moderate/severe, ≥3.0 mm of attachment loss [53], and tooth
loss as none, 1-4, 5-10, >10 missing teeth [54].

Periodontal status examination

Periodontal status indices were estimated at six sites in all teeth
(mesio-buccal,disto-buccal, mid-buccal, mesio-lingual distolingual, and mid-lingual), excluding third molars, and remaining
roots using a manual periodontal probe (UNC-15; Hu Friedy Mfg.
Co. Inc., Chicago, IL USA).

A standard number of 28 teeth was used as reference and
assessed the existed number of teeth, and then minus the number
of existed teeth from 28 teeth, and the outcome this was defined
as number of lost teeth or missing teeth. Missing teeth caused by
other conditions such as accidents or orthodontic treatment were
not included in the statistical analysis. For assessing the intraexaminer variance a randomly selected sample of 135 (20%)
individuals

was reexamined clinically by the same dentist after 3 weeks. No
diﬀerences were observed after the second clinical examination
(Cohen’s Kappa=0.94).
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Statistical analysis
For each participant, patient and healthy the mean value of PPD and CAL at the mentioned sites was measured, the measurements
concerned the immediate full millimeter, and classified as dichotomous variables. Females, lower socio-economic (income/monthly
≤1,000 €) [55] and educational status individuals, never smokers, those with an irregular dental follow-up, individuals with BMI<30
[56] and those with alcohol intake < 32g or 24g of alcohol for males and females/daily respectively, and/or weekly 168g of alcohol for
males and 112g for females [57] were classified as 0. Individuals with absence of disease/mild disease (PPD:0-3.00 mm) and those
with mild attachment loss (CAL 1–2.0 mm) were classified as 0. The missing teeth were classified as 0,1,2, and 3 for number of missing
teeth none-0, 1-4, 5-10, and >10, respectively.
Chi-square test (univariate analysis) was carried out for assessing the associations between Psoriasis and demographic/clinicalindices
or potential risk factors. The enter method of multivariate regression analysis model was carried out to estimate the associations
between the dependent variable, Psoriasis, and independent ones. The stepwise method was performed in order to assess gradually
the variables that had significant associations with the dependent one.
Unadjusted (UOR’s) and Adjusted Odds Ratios (AOR’s) and 95% CI (Confidence Interval) were also assessed. All statistical analyses
were carried out using SPSS statistical package (SPSS PC19.0, SPSS, Inc., Chicago, IL,USA). A p-value of < 0.05 was considered statistically
significant.

Ethical consideration

The current cross-sectional study was carried out in full accordance with the World Medical Association Declaration of Helsinki and
was not an experimental one. In Greece only experimental studies must be reviewed and approved by authorized committees (Dental
Table 1: Univariate analysis of cases and controls regarding each independent variable examined
Gender
Males
Females
Age
45-49
50-59
60-69
Educational level
Low
High
S/economic level
Low
High
Smoking status
No
Yes
Body Mass Index (BMI)
<30
>30
Alcohol consumption
<A1
>A2
Probing pocket depth
0-3.00 mm
≥ 4.0 mm
Clinical Att Loss (CAL)
1-2.00 mm
≥ 3.0 mm

Cases

165 (49.0)
172 (51.0)
57 (16.9)
162 (48.1)
118 (35.0)
222 (65.9)
115 (34.1)
185 (54.9)
152 (45.1)
112 (33.2)
225 (66.8)
103 (30.6)
234 (69.4)

88 (26.1)
249 (73.9)

149 (44.2)
188 (55.8)

162 (48.1)
175 (51.9)

Controls

p-value

Odds Ratio and 95%
Confidence Interval

72 (21.4)
148 (43.9)
117 (34.7)

0.304

_______

193 (57.3)
144 (42.7)

0.022*

1.440 (1.054-1.968)

196 (58.2)
141 (41.8)

0.393

0.876 (0.646-1.188)

131 (38.9)
206 (61.1)

0.127

0.783 (0.571-1.073)

151 (44.8)
186 (55.2)

0.000*

0.542 (0.395-0.744)

144 (42.7)
193 (57.3)

0.000*

0.474 (0.342-0.656)

173 (51.3)
164 (48.7)

0.064

0.751 (0.555-1.017)

193 (57.3)

0.017*

0.691 (0.510-0.936)

154 (45.7)
183 (54.3)

144 (42.7)

0.396

1.140 (0.842-1.543)
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Dental Follow-up
≤2 times/annually
>2 times/annually

142 (42.1)
195 (57.9)

Tooth loss
None
1-4
5-10
>10

26 (7.7)
61 (18.1)
103 (30.6)
147 (43.6)

153 (45.4)
184 (54.6)
33 (9.8)
77 (22.8)
125 (37.1)
102 (30.)

0.393

0.876 (0.646-1.188)

0.050*

_______

* p-value: statistically significantA1 : <32g or 24g of alcohol for males and females/daily, respectively or 168g of alcohol for males and 112g for
females respectively
A2 : >32g or 24g of alcohol for males and females/daily, respectively or 168g of alcohol for males and 112g for females respectively

Schools, Greek Dental Associations, Ministry of Health, etc). Individuals who accepted the invitation to be enrolled in the study protocol
signed an informed consent protocol.

Table 2: Presentation of association between potentially risk factors and psoriasis according to Enter (first step-1a) and Wald (last step 8a) method
of multivariate logistic regression analysis model
Step 1a

S.E.

Wald

df

,125

,117

,082

1

,102

,166

-,115

socioecon.stat

,288

age

educ.level
smok.stat

bod.mas.ind

alcohol.intake
dent.fol.up

prob.pock.dep
clin.att.loss
tooth.loss

tooth.loss(1)
tooth.loss(2)
tooth.loss(3)
Step 8a

B

gender

,179
,382
,340
,094
,112
,293

2,759

,172

1,080

,185

4,112

,197
,172
,189

,094

,301

,189

,467

,478

,331

,214

,197
,170

,634

,317

tooth.loss(3)

,673

,363

Constant

,297

2,722

,185

tooth.loss(1)

*p-value: statistically significant

4,557

,145

,285

,495

tooth.loss(2)

,024

,277

alcohol.intake
tooth.loss

,173

3,057

1,915

clin.att.loss

,473

,163

Constant

bod.mas.ind

,167

,874
1,721

,328
,220

2,793
3,187
3,799
7,622
4,505
4,814
3,916
3,347
3,493
4,156
4,225
8,728

Sig.

Upper

,467

1,005

,799

,878

,975

1

,492

1

,097

1
1

,021*

2,075

1

,586

1
3
1

,550

,048*

,643

1,236

,949

1,874

,703
,853

2,431

1,577

,911

,650

1,012

1,471
,698

1,263
1,351
1,677
3,756
2,927
1,275
1,466

1,670

1,144

,064

1,124

0,722

1,610

,012*

3,522

1,354

3,769

,085

1

,039*

1

,031

1

1,334
1,196

,014*

1

,892

,299

1
1

95% C.I.for EXP(B)

Exp(B)
Lower

2,413
,401

1,261

2,439
3,254

1

,009*

3,154

1,532

4,028

1

,047*

2,112

1,156

3,249

1
3
1

,012*
,066

1,445

3,435

,052

1,531

0,851

1,688

,016*

3,510

1,350

4,145

1

,027*

1

,011

1

2,024

2,817
,486

1,267
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Results
The study sample consisted of 337 cases, 155 males and 182
females and 337 controls, 164 males and 173 females, with a
mean age 58.2 years (± 2.4). The epidemiological parameters
of psoriasis patients and healthy individuals after performing
the univariate analysis are shown in Table 1. Lower educational
level (p=0.022), increased BMI (p=0.000), increased alcohol
consumption (p=0.000), moderate/severe CAL (p=0.047), and
increased number of missing teeth were statistically significantly
associated with risk for psoriasis development. Table 1 also
presents Unadjusted Odds Ratio and 95% Confidence Interval for
each variable examined.

The multivariate regression analysis model (Enter and Wald
methods) is presented in Table 2, in which also shown Adjusted
Odds Ratio and 95% are Confidence Interval for each variable
examined. According to the Wald model the same indices were
statistically significantly associated with risk for developing
psoriasis.

Discussion

The present case-control study showed that individuals with
a higher BMI and excessive alcohol consumption, moderate/
severe attachment loss (≥3.0 mm) and a number of missing teeth
more than four were at significantly higher risk for developing
psoriasis. According to those findings it could be suggested that
quitting alcohol intake and reducing BMI could be reduce the risk
for the development of psoriasis. Nevertheless, more evidence is
requires to confirm such observations.

No associations were recorded between common epidemiological
parameters, such as gender, age, socio-economic status,
educational level, smoking and psoriasis risk in the present
research. Previous studies have also not confirmed such
associations for their potential role in psoriasis aetiology, whereas
it must be noticed that those epidemiological parameters act as
confounders.
Alcohol overconsumption is associated with an increased risk of
developing psoriasis [7,58,59], finding that was in accordance
with the current study. Alcohol consumption is able to affect
innate and adaptive immunity and is an aggravating factor in
inflammation response as increases the production of proinflammatory cytokines, such as tumor necrosis factor -α (TNF-α)
from peripheral blood monocytes and macrophages, and also
increases lymphocyte proliferation and activation [60].

Experimental studies in mice have revealed that alcohol-induced
liver injury can lead to damage of skin barrier unction, possibly
mediated via plasma TNF-α [61], whereas it has also been
shown that alcohol and can influence the number and function
of epidermal T cells [62] and can reduce dendritic function in
female mice [63]. Moreover, alcohol can influence migration
of murine dermal dendritic cells to draining lymph nodes after
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sensitization [64].

Regarding the possible role of mast cells in psoriasis
pathogenesis alcohol may affect the number of mast cells and
their degranulation [65-67].
However, more research is required in order to determine
whether alcohol can induce or worsen psoriasis [68].

BMI is another index that has been implicated in psoriasis
aetiology. Previous reports have provided evidence that a higher
BMI leads to a higher risk of psoriasis [3-5,69]. The outcomes of
the current research confirmed the mentioned association.

It has been proposed that the increased production of
inflammatory cytokines from adipose tissue and functional
changes within adipose tissue are responsible for the potential
link between obesity and skin inflammation [70]. Excess skin
adipose tissue leads to pro-inflammatory cytokine and hormone
secretion. TNF-α and IL-6 are directly involved in psoriasis
pathogenesis [71,72]. Moreover, leptin, and hormone that is
regulates body weight can increase keratinocyte proliferation
and pro-inflammatory protein secretion, that are biomarkers
of psoriasis [73], whereas the adiponectin secretion which is a
supposed anti-inflammatory factor [74], is reduced in obesity.
Obese individuals’ skin shows signs of impaired barrier function,
whereas dysregulation in lymphatic function may delay the
clearance of the mentioned inflammatory mediators [70]. It is
possible that other mechanisms are involved in the association
examined; however they have not been investigated yet.
The current study showed that periodontal status indices, such
as moderate/ severe attachment loss (≥3.0 mm) and a number of
missing teeth more than four were associated with an increased
risk for developing psoriasis.

A few numbers of studies have investigated the relationship
between periodontal status and psoriasis in the literature. Preus
et al. [11] in a case-control study found decreased alveolar bone
levels in the psoriasis-cases group than controls. The same study
showed that psoriasis patients had a higher number of missing
teeth when compared to their age- and gender-matched controls
(51% vs. 26%, p < 0.001), without adjustment for confounders
such as alcohol and smoking. In a more recent study was found
a significant difference between the mean number of remaining
teeth in cases and healthy individuals (24 vs. 26, respectively)
[75]. Similarly, Akazawa et al. presented a female patient with
severe periodontitis and psoriasis and highlighted that after her
periodontal treatment the disease declined and did not relapse
[45]. Ungprasert et al. in a metaanalysis[76] found a 1.55-fold
increased risk of psoriasis among individuals with periodontitis
compared with those without periodontitis. In the same report
was found that the elevated risk was observed with both study
designs, cohort and case-control, though the risk appeared
to be higher among case-control studies. Similar results were
confirmed by previous studies [77-80]. Those outcomes are in
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contrast with the findings of a research among nurses [81] in
which was not recorded that individuals with fewer teeth (0-24
vs. 25-32) tooth loss history were at greater risk of psoriasis. The
mechanisms by which PD may lead to greater risk of psoriasis
remains unclear. As mentioned, the bacteria in the periodontal
tissues are responsible for a chronic infection and increase the
levels of pro-inflammatory cytokines IL-6, TNF-α and IL-1β in the
periodontal tissues and serum [82-85]. PD involves a bacterial
infection with gram negative bacteria mainly, that invade
superficial and subginigival tissues [86]. Those periopathogens
and their products may stimulate the psoriasis pathway directly
or indirectly through a systemic inflammatory reaction that
involves mediators such as the pro-inflammatory cytokine IL17, which has been found to be increased in both psoriatic skin
[87] and the gingiva of chronic periodontitis patients [88]. Preus
et al. [11], suggested another possible mechanism implicating
the innate immune system, which has been found to be involved
in the pathogenesis of both psoriasis and PD and may influence
inflammatory cells such as dendritic cells and Toll-like receptor
(TLR) expression, predisposing patients to both psoriasis and
PD [89,90]. Moreover it has been demonstrated an upregulation
of TLR-2 in psoriatic skin [87] and in the periodontal tissue of
patients with periodontitis [91], as well another study in the Yaa
mouse model that showed an increase in TLR genes can induce
autoimmunity [92]. The association between periodontitis
and an increased risk of immune-mediated inflammatory
diseases has been well investigated in Rheumatoid Arthritis
(RA). Porphyromonasgingivalis, a common gram negative
anaerobic periopathogen, is the crucial link between RA and
periodontitis because produces peptidyl arginine deiminase, the
major enzyme that promotes post-translational citrullination of
peptides. Excessive amount of those peptides could then induce
production of Anti-Citrullinated Peptide Antibody (ACPA), which
is an essential autoantibody in the pathogenesis of synovitis in RA
[40,93]. Despite this observation, it is improbable that excessive
citrullination of peptides is also responsible for the increased
risk of psoriasis, as ACPA is not implicated in the pathogenesis
of this inflammatory cutaneous disease. Even though the exact
mechanism behind the increased risk of psoriasis among patients
with periodontitis is unknown several possible explanations
have been proposed. The first is associated with the common
pathology between psoriasis and periodontitis, as excessive
immune responses to the residing microbiota at the epithelial
surface are identified in both conditions, which might suggest a
common genetic predisposition that affects dendritic cells and
TLR expression [43,94,95].
The other possible explanation involves the activation of Th17cells and the increased expression of IL-17, that is a crucial
cytokine in the pathogenesis of both psoriasis and psoriatic
arthritis, induced by the bacteria involved in periodontal infection
and their products [43,95].
Reactive arthritis, previously known as Reiter’s disease, is a
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pathological condition that shares characteristics with psoriasis
and involves immune dysfunction, has also been associated
with infectious triggers [96]. Consequently, it is possible that PD
provides a similar infectious burden and acts as a trigger or risk
factor for psoriasis.
Effects of confounding factors, such as gender, age, and smoking
were controlled during the design of the current study. PD and
psoriasis have not known risk factor s in common such the
mentioned. Unknown and non measurable factors could lead to
such an associations. However, the possible association examined
between PD and psoriasis it is not clear if is causal or can be
attributed to confounding effects. It is obvious that, prospective
studies mainly are required in order to determine whether an
association exists between both diseases. The present study was
a first attempt to investigate the possible association between PD
and psoriasis risk in a sample of Greek adults.

Conclusion

In conclusion, individuals with a higher BMI, excessive alcohol
consumption, moderate/severe attachment loss and a number of
missing teeth more than four were at significantly higher risk for
developing psoriasis.
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