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Abstract

Objectives Oral lichen planus with exclusive keratotic reticular, papular, and/or plaque-like lesions (K-OLP) is a clinical
pattern of OLP that may be associated with a complex symptomatology and psychological alteration. The aim of the study
was to evaluate the prevalence of anxiety (A) and depression (D) in patients with K-OLP, analyzing the potential predictors
which can affect mental health status.

Methods Three hundred K-OLP patients versus 300 healthy controls (HC) were recruited in 15 Italian universities. The
Numeric Rating Scale (NRS), Total Pain Rating Index (T-PRI), and Hamilton Rating Scales for Depression and for Anxiety
(HAM-D and HAM-A) were administered.

Results The K-OLP patients showed statistically higher scores in the NRS, T-PRI, HAM-D, and HAM-A compared with
the HC (p-value < 0.001 . A and D were found in 158 (52.7%) and 148 (49.3%) K-OLP patients. Strong linear correlations
were identified between HAM-A, HAM-D, NRS, T-PRI, and employment status and between HAM-D, HAM-A, NRS,
T-PRI, employment status, and female gender. Multivariate logistic regression revealed that HAM-D and HAM-A showed
the greatest increase in the R2 value for A and D in the K-OLP patients, respectively (DR2=55.5% p-value <0.001%*%*;
DR2=56.5% p-value < 0.001%%).

Conclusions The prevalence of A and D is higher in the K-OLP patients compared with the HC, also found in K-OLP sub-
jects without pain, suggesting that the processing of pain may be in a certain way independent of the processing of mood.
Clinical relevance Mood disorders and pain assessment should be carefully performed in relation to K-OLP to obtain a
complete analysis of the patients.

Keywords Keratotic oral lichen planus - Depression - Anxiety - Mood disorder - Pain

Introduction

Oral lichen planus (OLP) is a chronic immune-mediated,
inflammatory disease of the oral mucosa, affecting 1.01% of
Daniela Adamo and Elena Calabria have equally contributed to the the population with a higher prevalence in Europe (1.38%)
study and must be considered as first authors. [1, 2]. The pathogenic mechanism of the illness remains
unknown but genetic, environmental, and local factors and
psychological distress may have a role in the activation of
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the host immunological system against the oral mucosa, sup-
porting the hypothesis of an immune-mediated disease [3,
4].

OLP may present with different clinical patterns, ranging
from keratotic manifestations (white reticular, papular, and/
or plaque-like lesions), usually symmetrical and bilateral, to
predominantly non-keratotic OLP (atrophic, erythematous,
erosive, ulcerative and/or bullous lesions) [2, 4]. Moreover,
OLP is included among the group of potentially malignant
disorders of the oral mucosa, with a risk of progression to
cancer of 2.28% [5].

Despite the OLP with exclusive keratotic manifestations
(K-OLP) being usually considered asymptomatic compared
with non-keratotic OLP, recent studies have suggested a high
prevalence of oral discomforts, a burning sensation and pain
with additional oral symptoms such as taste disturbance,
xerostomia, and globus pharyngeus (a non-painful sensa-
tion of a lump or foreign body in the throat). Such symptoms
are not related to clinical features because they have been
revealed also in oral sites without lesions [6—-8].

The oral symptomatology associated with the fear of
cancer development may contribute to emotional and mood
changes [9, 10], as suggested by the higher levels of anxiety
(A) and depression (D) reported in these patients compared
with healthy subjects. In addition, several studies have high-
lighted that A and D may be considered as triggers both
in relation to the onset but also to the exacerbation of the
disease, which in turn may amplify the subjective oral symp-
toms [11-13]. The synergic association between OLP, A,
and D may further contribute to a poor quality of life and an
increased level of stress among such subjects. [14]

Despite recent studies have suggested a strong association
between OLP and mood disorders [7, 15, 16], with an overall
estimated prevalence of 54.76% and 31.19% of OLP patients
suffering from A and D [1], few studies have analyzed the
prevalence of A and D in a subset of patients with K-OLP.
Therefore, we decided to perform a multicentric study in our
country in a large cohort of patients with K-OLP to confirm
this association and to better understand the role of the soci-
odemographic profile, risk factors, and oral symptoms in the
development of A and D in this subgroup of OLP patients.
Thus, the aim of this study was to evaluate the prevalence
of A, D, pain, and additional intra-oral symptoms in a wide
cohort of Italian patients with K-OLP, compared with a
group of healthy controls (HC), analyzing the predictors
that can cause this psychological impairment.

Materials and methods
This study is a descriptive secondary analysis of a multi-

centric clinical observational study which was conducted
between January 2019 and February 2020, involving fifteen
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Italian University departments of Oral Medicine belonging
to the Italian Society of Oral Pathology and Medicine (Soci-
eta [taliana di Patologia e Medicina Orale) (SIPMO) [6].

The study was previously approved by the Ethics Com-
mittee of Federico Il University of Naples, (Approval Num-
ber:184/18) and conducted in accordance with the ethical
principles of the World Medical Association Declaration
of Helsinki. The adopted methods conformed with the
Strengthening of the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines for observational stud-
ies [17].

Participants and procedure

As described in our previous research, [6] all potentially
eligible participants were invited to participate in the study
and provided their written informed consent. The inclusion
and exclusion criteria were established in accordance with
the previous SIPMO studies, in order to follow the same
guidelines.

Additionally, the procedures used to enlist the patients in
the group and the screening process conformed with those
adopted in the other studies, involving expert clinicians in
oral medicine and psychiatry for the psychological assess-
ment. Sociodemographic characteristics were formerly
recorded, such as the anamnestic evaluation [6]. The acro-
nym K-OLP (keratotic oral lichen planus) refers to the OLP
characterized by the presence of exclusive keratotic manifes-
tations, namely papular, reticular, and/or plaque-like white
lesions with histopathology showing the presence of kerato-
sis. As previously described, in all cases the OLP diagnosis
was based on clinical and histopathological findings [6].

Questionnaires were administered to the K-OLP patients
and HC in order to completely analyze the intensity of pain,
through the Numerical Rating Scale (NRS) [18, 19]; the
quality of pain experienced, through the Total Pain Rating
Index (T-PRI) [20]; D, using the Hamilton Rating Scale for
Depression (HAM-D) [21, 22], and A, with the Hamilton
Rating Scale for Anxiety (HAM-A) [23]. These question-
naires have been described in detail in our previous studies
[6,7].

Statistical analysis

The statistical analysis was performed using the SPSS soft-
ware v. 23. Descriptive statistics, including means, standard
deviations, medians, and interquartile range (IQR), were
used to analyze the socio-demographic and clinical charac-
teristics of the groups. The Pearson chi-square test and Fish-
er’s exact test were used to assess the significant differences
between the percentages, and the differences associated with
p-values less than 0.05 or 0.01 were considered moderately
or strongly significant, respectively. The non-parametric
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Mann-Whitney U test was employed to evaluate differences
between the median scores of the HAM-A, HAM-D, NRS,
and T-PRI in the groups. P-values < 0.05 were considered to
reflect a statistical significance. The Spearman test was used
to analyze the correlation between the qualitative and quan-
titative predictors and HAM-A and HAM-D median scores.

To identify potential predictors of A and D in K-OLP,
multiple linear regression analyses were performed, consid-
ering sociodemographic parameters (age, gender, education,
marital status, employment status) and intensity and quality
of pain (NRS and T-PRI). Full models, when all the param-
eters were entered simultaneously, were used to evaluate the
relative contributions of these variables to pain.

In detail, a sequential regression model analysis includ-
ing predictors, one by one, to obtain unadjusted coefficient
estimations was performed. Moreover, in a final step, we
performed a full model analysis considering all predictors,
simultaneously, to estimate adjusted coefficients. In all steps,
we provided standard errors of model coefficients which
measure the statistical precision of inference estimation of
the model parameters.

Sample size calculation

The sample size, namely 300 subjects, was set by fixing a
test power of no less than 90% associated with a signifi-
cance of no more than 5% (software G*Power 3.1.9.7 by
Dusseldorf University). This sample size calculation was
performed using the effect size estimation from a previously
published research study regarding scales of mood disorders
and pain [7, 24].

Results

A total of 600 participants were enrolled, 300 K-OLP
patients and 300 HC. The sociodemographic characteristics
of both groups are shown in Table 1. In the sample of K-OLP
and HC, the prevalence of women and men was 58.3%
(175) and 41.7% (125), respectively, with no difference
in the mean age between the two groups (p-value: 0.597).
Statistically significant differences were found in relation
to employment and marital status. A lower proportion of
K-OLP patients were employed (108; 36%) compared to the
HC (155; 51.7%) (p-value: 0.001**). In contrast, a statisti-
cally significant higher percentage of K-OLP patients were
married (217; 72.3%) in comparison to the HC (176; 58.7%)
(p-value: < 0.001#%*). In addition, the HC presented a higher
education (p-value: <0.001**) and were characterized by a
significantly higher percentage of smokers (32.0%) (p-value:
0.001**), No differences were detected in terms of BMI and

Table 1 Socio-demographic profile, body mass index, disease onset,
and risk factors in the 300 K-OLP patients and 300 HC

Demographic variables K-OLP patients HC p-value
N° (%) N° (%)
Gender
Male 125 (41.7) 125 (41.7)  1.000
Female 175 (58.3) 175 (58.3)
Employment
Employed 108 (36.0) 155 (51.7)  <0.001%**
Not employed 192 (64.0) 145 (48.3)
Family situation
Married 217 (72.3) 176 (58.7)  <0.001**
Not married 83 (27.7) 124 (41.3)
Mean+SD Mean+SD p-value
Age (in years) 65.2+12.2 64.2+169 0.597
Education (in years) 10.9+4.05 13.6+4.5 <0.001%**
Body mass index 24.9+3.92 24.3+3.63 0.065
Disease onset (years) 45423 / /
Risk factors N° (%) N° (%) p-value
Smoker
Yes 66 (22.0) 96 (32.0) 0.001%*%*
No 234 (78.0) 204 (68.0)
Alcohol use
Yes (< 14 units/week) 91 (30.3) 95 (31.7) 0.767
No 209 (69.7) 205 (68.3)

The significant difference between the percentages was measured by
the Pearson chi-square test. * Significant 0.01 <p<0.05, ** Signifi-
cant p<0.01

Abbreviation: K-OLP, keratotic oral lichen planus; HC, healthy con-
trols

alcohol consumption between the groups (p-values: 0.065,
0.767).

Table 2 shows the distributions of systemic comorbidi-
ties and drug consumption among the groups. Specifically,
a higher percentage of the K-OLP patients suffered from
gastro-esophageal reflux (46; 15.3%) and from benign pros-
tatic hypertrophy (21; 7.0%) compared to the HC (27; 9.0%
and 8; 2.7% respectively) (p-values: 0.024* and 0.021%).
Further, a moderately significant difference was observed
with respect to the intake of levothyroxine sodium, which
was more prevalent among the K-OLP group (36, 12%;
p-value:0.023%*). No further differences were recorded for
all the other comorbidities and drugs.

Table 3 shows the frequencies of the oral symptoms for
the K-OLP and the HC groups. The most frequently reported
oral symptom among the K-OLP group was a painful sen-
sation (149; 58.3%), described as burning in character,
which was localized in one or more sites in 43.0% (103)
of the patients while in 15.3% (46) it was diffuse through-
out the oral mucosa even where there were no lesions [6].
A statistically strongly significant higher percentage of the
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Table 2 Frequency of systemic diseases and drug consumption in the
300 K-OLP patients and 300 HC

K-OLP HC P-value
N° (%) N° (%)
Systemic diseases
Essential hypertension 98 (32.7) 78 (26.0) 0.088
Hypercholesterolemia 67 (22.3) 50 (16.7) 0.099
Gastro-esophageal reflux disease 46 (15.3) 27 (9.0)  0.024*
Hypothyroidism 34 (11.3) 21(7.0) 0.089
Diabetes 26 (8.3) 21(7.0) 0.598
Previous malignant disease 24 (8.0) 16(5.3) 0.252
Benign prostatic hypertrophy 21(7.0) 8(2.75) 0.021*
Endocrine disease 11 (3.7 6.0 0.325
Hepatitis C 103.3) 4@1.3) 0.174
Asthma 7(2.3) 7(2.3) 1.000
Previous myocardial infarction 6(2.0) 8 (2.7 0.788
Hyperthyroidism 5(1.7) 4(1.3) 1.000
Hepatitis B 4(1.3) 0(0.0) 0.124
Drug consumption

Beta-adrenergic receptor blockers 47 (15.7) 35(11.7) 0191
Simvastatin 43 (14.3) 41(13.7) 0.906
Proton pump inhibitors 42 (14.0) 35(11.7) 0.464
Levothyroxine sodium 36 (12) 19 (6.3)  0.023*
Antiplatelets 35(11.7) 24 8.0) 0.17
ACE-inhibitors 28 (9.3) 31(10.3) 0.784
Angiotensin II receptor blockers 24 (8.0) 17 (5.7) 0.332
Diuretics 24 (8.0) 24 (8.0) 1.000
Metformin 24 (8.0) 16 (5.3) 0.252
Blood thinner 15(5.00 6(2.0) 0.073
Insulin 8 (2.7) 6(2.0) 0.788

The significant difference between percentages was measured by
Fisher’s exact test. * Significant 0.01 <p<0.05, ** Significant
p<0.01

Abbreviation: K-OLP, keratotic oral lichen planus; HC, healthy con-
trols

K-OLP patients suffered from pain/burning, xerostomia,
dysgeusia, subjective halitosis, globus pharyngeus, itch-
ing, intraoral foreign body sensation, tingling sensation
(p-value: <0.001*#%) and dysosmia (p-value: 0.002*%) in
comparison with the HC. A moderately significant differ-
ence was found with respect to sialorrhea (p-value: 0.032%),
and occlusal dysesthesia (p-value: 0.03*) while no difference
was revealed with regard to oral dyskinesia (p-value: 0.068)
and a change in the tongue morphology (p-value: 1.000).

Table 4 shows the median and interquartile range of the
clinical parameters (NRS, T-PRI, HAD-A, and HAD-D) and
a comparison of the frequencies of the patients and controls
in relation to the severity of the pain and the psychological
parameters.

Overall, the K-OLP patients presented statistically sig-
nificantly higher median total scores for the NRS, T-PRI,
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HAM-A, and HAM-D in comparison to the HC (p-val-
ues: <0.001**). Additionally, there was a significantly dif-
ferent frequency distribution between the K-OLP patients
and the HC with respect to the NRS categories (p-val-
ues: <0.001#%*), as only 39.7% (119) of the K-OLP group
presented no pain compared to 80.7% (242) of the HC. In
detail, 30.3% (91), 17% (51), and 13% (39) of the K-OLP
patients presented mild, moderate, and severe pain, respec-
tively, compared to 12% (36), 4.7% (14), and 2.7% (8) of
the HC. Statistically significant differences in the frequency
distributions were also detected when analyzing the severity
scores of the HAM-A and HAM-D (p-values: <0.001** and
0.003** respectively). Indeed, no A was reported in 47.3%
(142) of the K-OLP patients compared to 62% (186) of the
HC. A was found in 52.7% (158) of the K-OLP group; 40.7%
(122) presented mild A, 7.7% (23) moderate A, and 4.3%
(13) severe A in comparison with 32% (96), 5% (15) and
1% (3) of the HC, respectively. With regard to the HAM-D
score categories, instead, 50.7% (152) of the K-OLP patients
reported no D compared with 64% (192) of the HC. D was
found in 49.3% (148) of the K-OLP group; 39.3% (118) pre-
sented mild D, 7.7% (23) moderate D, and 2.3% (7) severe
D, compared with 31% (94), 3% (9), and 1.7% (5) of the HC.

Table 5 shows the frequency distributions of A and D
(the HAM-A and HAM-D scores) in relation to the inten-
sity of pain (the NRS scores). Interestingly, A and D were
reported in 43.7% (52) and in 47% (56) of the patients with
K-OLP without pain. In particular, we have also found that
the 62.3% (109) of K-OLP females suffered from A versus
the 38.4% (48) of K-OLP males and that the 57.1% (100) of
K-OLP females suffered from depression versus the 37.6%
(47) of K-OLP males (data not displayed in the table).

Tables 6 and 7 show the dependence analyses between
the HAM-A and HAM-D scores and the quantitative and
qualitative variables. There was a positive correlation
between the HAM-A scores and the HAM-D, NRS, and
T-PRI scores (p-values: < 0.001%*), while no correlation
was found with age, education, and BMI (p-values: 0.132,
0.051, 0.553 respectively). Similarly, a positive correlation
was also found between the HAM-D scores and the HAM-A,
NRS, and T-PRI scores (p-values: < 0.001*%*). Furthermore,
both the HAM-A and HAM-D scores were positively cor-
related with the female gender and with unemployment sta-
tus (HAM-A p-values: 0.001**, 0.022*; HAM-D p-values:
0.010%*, 0.020%).

The results of the simultaneous multiple linear regres-
sion analyses for the K-OLP group, predicting A and D
(HAM-A and HAM-D) are shown in Table 8. The first
model tests the contribution of the demographic vari-
ables to A (HAM-A) revealing that only the female
gender was found to be statistically moderately signifi-
cant (p-value 0.046*). Instead, the addition of D (model
2) resulted in a significant increase in the R2 value for
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Table 3 Frequency of oral
symptoms in the 300 K-OLP
patients and 300 HC

Table4 Score analysis of the
pain, anxiety, and depression
of the 300 K-OLP patients and
300 HC

Oral symptoms K-OLP HC P-value

N° (%) N° (%)
Pain/burning localized in one or more sites 103 (43.0) 15(5.4) <0.001%**
Pain/burning diffuse 46 (15.3) 72.3) <0.001%**
Xerostomia 101 (33.7) 33 (11) <0.001%**
Dysgeusia 58 (19.3) 13 (4.3) <0.001%**
Subjective halitosis 55 (18.3) 27 (9) 0.001%%*
Globus pharyngeus 40 (13.3) 11 (3.7) <0.001%**
Intraoral foreign body sensation 35(11.7) 10 (3.3) <0.001**
Itching 34 (11.4) 9(3) <0.001%*
Sialorrhea 31 (10.3) 16 (5.3) 0.032*
Tingling sensation 29 (9.7) 6(2) <0.001%**
Occlusal dysesthesia 23 (7.7) 10 (3.3) 0.03*
Dysosmia 19 (6.3) 4(1.3) 0.002%*
Oral dyskinesia 7(2.3) 1(0.3) 0.068
Change in tongue morphology 20.7) 1(0.3) 1.000

The significant difference between the percentages was measured by Fisher’s exact test. * Significant
0.01 <p <0.05, ** Significant p<0.01

Abbreviation: K-OLP, keratotic oral lichen planus; HC, healthy controls

K-OLP HC P-value
Clinical parameters Median; IQR Median; IQR
NRS 2 [0-5] 0[0-0] <0.001%*
T-PRI 2 [0-5] 0[0-0] <0.001%*
HAM-A 7[3-12] 5[1-10] <0.001%*
HAM-D 6 [3-12] 5[2-9] <0.001%*
Score analysis of pain intensity N° (%) N° (%) p-value
NRS
Absent (0) 119 (39.7) 242 (80.7) <0.001%*
Mild pain (1-4) 91 (30.3) 36 (12)
Moderate pain (5-6) 51(17) 14 (4.7)
Severe pain (7-10) 39 (13) 8(2.7)
Score analysis of psychological parameters N° (%) N° (%) p-value
HAM-A
No anxiety (<7) 142 (47.3) 186 (62) <0.001%*
Mild (7-17) 122 (40.7) 96 (32)
Moderate (18-24) 23 (7.7) 15 (5)
Severe (>24) 13 (4.3) 3()
HAM-D
No depression (<7) 152 (50.7) 192 (64) 0.003**
Mild (7-17) 118 (39.3) 94 (31)
Moderate (18-24) 23 (7.7) 9(3)
Severe (>24) 7(2.3) 5(1.7)

IQR is the interquartile range. The significant difference between medians was measured by the Mann—
Whitney U test

* Significant 0.01 <p <0.05, ** Significant p <0.01

The significant difference between the HAM-A and HAM-D percentages affected by HAM-A and HAM-D
was measured by Fisher’s exact test. * Significant 0.01 <p <0.05, ** Significant p <0.01

Abbreviations: K-OLP, keratotic oral lichen planus; HAM-A, Hamilton Rating Scale for Anxiety; HAM-D,
Hamilton Rating Scale for Depression; HC, healthy controls; NRS, Numeric Rating Scale; 7-PRI, Total
Pain Rating Index
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Table 6 Dependence analysis between HAM-A and quantitative and
qualitative predictors in the K-OLP patients

HAM-A
Quantitative predictors p-value

Age 0.087 (0.132)

Education —0.116 (0.051)

BMI 0.034 (0.553)

HAM-D 0.742 (<0.001%%*)

NRS 0.231 (< 0.001%%*)

T-PRI 0.333 (<0.001%%*)

Qualitative predictors Median [Q1:0Q3] p-value

Gender
Female 8 [4-13] 0.001%*
Male 5[1.5-11]

Marital status
Married 71[3-11.2] 0.537
Not married 7.5 [3-12.5]

Employment status
Employed 6[1-12] 0.022%
Not employed 8 [4-12]

Smoking status
Smoker 9 [4-15] 0.059
Non-smoker 7[3-11]

Alcohol use
Yes 6 [2-12] 0.126
No 8 [4-11.8]

r is Spearman’s correlation coefficient. p-value—*Significant
0.01 < p-value <0.05. **Significant p-value <0.01

The significant difference between the medians was measured by the
Mann—Whitney U test

Abbreviations: BMI, body mass index; K-OLP, keratotic oral lichen
planus; HAM-A, Hamilton Rating Scale for Anxiety; HAM-D, Hamil-
ton Rating Scale for Depression; HC, healthy controls; NRS, Numeric
Rating Scale; 7-PRI, Total Pain Rating Index

HAM-A (DR2=55.5%; p-value < 0.001**), similar to the
addition of pain intensity (NRS) (model 3) (DR2=6.2%;
p-value < 0.001#%) and the addition of pain quality (T-PRI)
(model 4) (DR2=20%; p-value < 0.001**). The final full
model (model 5) in which all of the variables were entered
simultaneously could explain 59.8% of the variance in
the total scores of the HAM-A for the K-OLP patients
(p-value: 0.001#%). With respect to D (HAM-D), no demo-
graphic variables (model 1) were found to be statistically
significant in the increase in the R2 value, while the addi-
tion of A (HAM-A) contributed to a significant increase
in the R2 value (DR2=56.2%, p-value: < 0.001%%),
The addition of pain intensity (NRS) and pain quality
(T-PRI) in models 3 and 4, respectively, resulted in an
increase in the R2 value for the HAM-D scores (NRS
DR2=3.6%, p-value: <0.001**; T-PRI DR2=16.9%,
p-value: < 0.001**). The final full model (model 5) could

Table 7 Dependence analysis between HAM-D and quantitative and
qualitative predictors in the K-OLP patients

HAM-D
Quantitative predictors p-value
Age 0.096 (0.095)
Education —0.089 (0.136)
BMI 0.029 (0.613)
HAM-A 0.742 (< 0.001%#%*)
NRS 0.153 (< 0.001%#%*)
T-PRI 0.273 (< 0.001%#%*)
Qualitative predictors Median [Q1:Q3] p-value
Gender
Female 7 [3-13] 0.010%*
Male 5[2-9.5]
Marital status
Married 6 [3-11] 0.145
Not married 8.5[2.75-14.2]
Employment status
Employed 5[1.75-9.25] 0.020%*
Not employed 7 [3-13]
Smoking status
Smoker 8.5[3-13.2] 0.219
Non-smoker 6[3-11]
Alcohol use
Yes 6 [2-10] 0.204
No 7[3.25-12]

r is Spearman’s correlation coefficient. p-value—*Significant
0.01 < p-value <0.05. **Significant p-value <0.01

The significant difference between the medians was measured by the
Mann—Whitney U test

Abbreviations: BMI, body mass index; K-OLP, keratotic oral lichen
planus; HAM-A, Hamilton Rating Scale for Anxiety; HAM-D, Hamil-
ton Rating Scale for Depression; HC, healthy controls; NRS, Numeric
Rating Scale; T-PRI, Total Pain Rating Index

explain 58.7% of the variance of the HAM-D total scores
for the K-OLP patients. (p-value: 0.001%%*).

Discussion

The bidirectional link between mood disorders and OLP is
well recognized in the literature in that patients with A and
D had an almost three or four times greater risk of develop-
ing OLP compared with subjects without any psychological
impairment [24, 25]. On the other hand, OLP patients are
more prone to develop psychiatric comorbidities [16, 26].
A and D are the most common medical comorbidities
associated with OLP, as suggested by several studies [27,
28] and by a recent systematic review and meta-analysis [1],
especially in patients with non-keratotic OLP, a condition
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which exhibits symptomatic lesions and a higher level of
intensity and quality of pain [6, 29]. However, the high prev-
alence of psychological distress and an unexpected symp-
tomatology has been found also in the subset of patients
with K-OLP [6, 7, 24, 30], a finding which continues to be
an enigma considering that this subtype is considered to be
asymptomatic and with a lower risk of cancerization, with
the result that patients are not often followed-up in most
countries [4, 5, 31].

The results of this study showed a higher prevalence of A
and D in patients with K-OLP compared with HC. Indeed, A
and D, respectively, were found in 52.7% (158) and 49.3%
(148) of K-OLP patients, with the majority showing mild A
(122; 40.7%) and mild D (118; 39.3%). The prevalence of
A in K-OLP found in this study is in line with the data of a
recent systematic review and meta-analysis of De Porras-
Carrique T et al. [1], which has included fifty-one studies
(with a total of 6815 patients). However, no data have been
reported about differences between the subtypes of OLP,
while, instead, the prevalence of D is higher compared with
this study (31.19%). This high prevalence of A and D in
K-OLP patients is surprising considering that patients with
a history or occurrence of psychiatric illness were excluded
from the study. Consequently, the majority of the K-OLP
patients were unaware that they were suffering from A and D
and had never been evaluated by a psychiatrist. This finding
may suggest that people continue to be reticent to reveal or
recognize that they have any psychiatric disease, particularly
in certain countries such as Italy.

Burning sensation was reported by 58.3% (149) of K-OLP
patients and in 15.3% (46) of these cases, this was diffused
to the whole oral mucosa, reported also in sites without any
lesions [6]. Despite the fact that in the dependence analysis,
the intensity and quality of pain was found to be correlated
with A and D (p-value < 0.001%%), from the analysis of mul-
tiple linear regression, NRS and T-PRI could explain only
6.2% and 20% and 3.9% and 17.2% of the variance of A and
D, respectively. In addition, it is interesting to highlight that
A and D were reported in K-OLP without pain, as well as
severe pain being reported also in K-OLP without A and D.
Instead, A and D were strictly interconnected in patients
with K-OLP as shown both by the dependence and multiple
regression analyses. Indeed, D could explain 55.5% of the
variance of A and A contributed to 56.2% of the variance of
D. In contrast, the other variables considered together could
increase the R2 value by only 4.3% and 2.5% for A and D,
respectively.

Therefore, from this analysis, it is possible to suppose
that the symptomatology was not consistently intercon-
nected with A and D, as shown in a previous study where
the worsening of symptoms was directly associated with
an increase in psychological distress. [1] Instead, it is
potentially related to peripheral neuropathy, as suggested

in our previous research [6] in which the subjective per-
ception of pain was predominantly related to the extension
of the disease, independently of the clinical form of OLP.
Moreover, in line with previous studies [26, 32], the A and
D levels may not be significantly correlated with the sever-
ity of OLP, considering that all the patients were affected
by keratotic lesions.

In the current study, the disease onset was at about
4.5 years. Therefore, it is not possible to exclude the
possibility that the fear of cancerization of the disease
has had an impact on susceptible patients in terms of the
development of psychological distress over time. Indeed,
in line with previous studies [31, 33], in this sample the
prevalence of A and D was higher in women, generally
considered more vulnerable to stress and more prone to
develop psychiatric diseases, especially during perimeno-
pausal endocrine changes. In addition, as suggested by the
study of Mehdipor et al. [34], patients suffering from OLP
have a greater tendency to experience anger, repressed and
not expressed, compared to healthy subjects. Therefore, it
may be possible to speculate that the continuous failure to
express individual emotions, over time, may predispose
subjects to a more serious psychological impairment [35].

The similarity in the biological pathways between A,
D, and OLP may be explained by the involvement of the
serotonergic system, which could be implicated also in the
pathogenesis of OLP, as described by Kurmus et al. [13]
Another possible explanation may involve the bidirectional
connection between the immune system and central nerv-
ous system, in which mood disorders may influence the
clinical expression of OLP by working on the functions
of the immune system, which in turn may cause or aggra-
vate neuropsychiatric diseases through the production of
proinflammatory cytokines, such as tumor necrosis factor-
alpha (TNF-a), interleukin-1 (IL-1), interleukin-6 (IL-6),
interleukin-8 (IL-8), interleukin-10 (IL-10) and interleukin
17 (AL-17) [36-39].

Interestingly, recent researches have suggested the
potential role of vitamin D in reducing the expression
of some pro-inflammatory cytokines [40]. Specifically,
vitamin D deficiency has been correlated to higher serum
levels of IL-17 and IL-6 in OLP patients, especially in
the symptomatic subset [41]. In addition, the local inflam-
matory response in the oral mucosa towards an unknown
antigen may be responsible for the peripheral neuropathy,
independently of the clinical form of OLP, causing in time
pain and additional symptoms [42].

Moreover, recent studies have suggested a possible role
of the imbalance of the oral microbiota and host response
in the development of neurodegenerative and immune
diseases [43, 44]. Therefore, the oral dysbiosis may be
implicated in the onset of disease and in the pathogenesis
of mood disorders by acting on the brain-gut axis [45].
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Indeed, although the dysbiosis in the oral microbiota is
more remarkable in non-keratotic OLP, it is found also
in K-OLP patients and not only may be associated with a
progression of this subtype towards an erosive form but
is also in accordance with the high prevalence of A and D
found in these subjects [46, 47].

The results of this study have confirmed that patients with
K-OLP may suffer from A and D and a complex symptomatol-
ogy that may potentially influence the clinical course and the
evolution of the disease. Therefore, dentists, frequently con-
sulted by such patients initially, must be aware of these comor-
bidities and should carefully and routinely evaluate emotional
disorders, pain/burning, and additional symptoms in the assess-
ment of all subtypes of OLP, at the first diagnosis and during
follow-up. The evaluation of the psychological profile of the
patient is complex in a dental setting and requires a learning
curve on the part of clinicians since the majority of K-OLP
patients are unaware that they are suffering from A or D and
have never been specifically examined for mood disorders.

Further prospective studies using a structured clinical
psychiatric interview should be carried out to assess the
specific prevalence of A, D, and others psychiatric comor-
bidities in order to confirm our data and to better understand
the cause-effect role between mood disorders and K-OLP.

Limitations

The results of the present study should be interpreted in light
of certain limitations. Indeed, due to the cross-sectional
nature of the study, it is not possible to deduce any cause-
effect relationship between mood disorders (A and D) and
OLP, although their strong association is suggested.
Moreover, the recruitment of the participants was under-
taken in tertiary referral Oral Medicine Units, with the result
that potential confounding factors may have been introduced
due to the heterogeneity of the different centers. Finally, the
differential diagnosis between OLP and oral lichenoid drug
reactions (OLDR), which also may appear at any time even
years after the drug administration, was not feasible, as at the
present there are no available diagnostic tests for OLDR [4].

Conclusions

In this large multicentric Italian study, the prevalence of A
and D in relation to K-OLP was significantly higher in com-
parison to the control group, suggesting a strong association
between A, D, and K-OLP.

Moreover, almost 60% of K-OLP patients reported oral pain/
burning and additional symptoms, also in sites without any
lesions. As expected, patients suffering from higher levels of A
and D, also reported higher scores of pain. Despite this positive
correlation, A and D have been interestingly reported in relation

@ Springer

to K-OLP without pain, as well as severe pain being reported also
in K-OLP without A and D, suggesting that the oral discomfort
may be predominantly related to the peripheral neuropathy, inde-
pendently of the clinical form of the disease.

These findings may suggest that, although the neurologi-
cal pathways of pain modulation and mood disorders (A
and D) are similar and to some extent overlap and despite
the well-established link between OLP, A, and D, there are
probably other separate pathogenetic mechanisms implicated
in pain perception and in the development of mood disorders
which should be further elucidated.

In conclusion, any improvement in the psychological sta-
tus of K-OLP patients, through appropriate treatment, may
prevent the progression of the lesions and reduce the associ-
ated symptoms, thereby contributing to promote the patient’s
recovery and improve the prognosis.
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