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erythematosus atrophic, erosive, ulcerative, bullous subtypes), and 300 controls were
recruited in 15 universities. The number of oral sites involved and oral symptoms were
recorded. The Numeric Rating Scale (NRS), Total Pain Rating Index (T-PRI), Hamilton
Rating Scales for Depression and for Anxiety (HAM-D and HAM-A), Pittsburgh Sleep
Quality Index (PSQI), and Epworth Sleepiness Scale (ESS) were administered.
Results: The OLP patients, especially the nK-OLP, showed higher scores in the NRS,
T-PRI, HAM-D, HAM-A and PSQI compared with the controls (p-value < .001**). A
positive correlation between the NRS, T-PRI, HAM-A, HAM-D, and PSQI was found
with the number of oral symptoms and number of oral sites involved. Pain was re-
ported in 67.3% of nK-OLP and 49.7% of K-OLP cases with poor correspondence
between the site of lesions and the site of the symptoms.

Conclusions: Mood disorders are frequently associated with OLP with an unexpected

symptomatology correlated with the number of oral symptoms and with the exten-

KEYWORDS

1 | INTRODUCTION

Oral lichen planus (OLP) is an immune-mediated inflammatory
chronic disease of the oral mucosa, with an unknown etiology
(DeAngelis et al., 2019) and a global prevalence of 1.01% (Gonzélez-
Moles et al. 2020). The association of several psychological comor-
bidities, such as anxiety (A), depression (D), and sleep disturbance
(SD), has been reported and should be evaluated in the patient's
clinical management (Rojo-Moreno et al., 1998; Chaudhary, 2004;
Lundqvist et al.,, 2006; Gavic et al. 2014, Adamo et al. 2015;
Wiriyakijja et al., 2020a,b,c). OLP may have different patterns of clin-
ical manifestations which range from keratotic manifestations (white
reticular, papular and/or plaque-like lesions) to predominantly non-
keratotic lesions (atrophic, erythematous and/or erosive, ulcerative
or bullous lesions) (Alrashdan et al., 2016; Carrozzo, et al., 2019).
Furthermore, clinical variants can change over time in the same
patient.

Keratotic OLP (K-OLP) is usually asymptomatic while predomi-
nantly non-Keratotic OLP (nK-OLP) is associated to oral discomfort,
burning sensation, and even severe pain (Alberdi-Navarro et al;
2020; Park et al.; 2012). Painful lesions may affect eating, swallow-
ing, and speaking, causing an impaired quality of life in OLP patients
(Wiriyakijja et al., 2020a,b,c). Moreover, other complex oral symp-
toms, probably related to changes in the surface of the oral mucosa,
have been reported (Adamo et. al, 2017; Larsen et al., 2017). This
symptomatology, in association with an unpredictable behavior of
the disease and the risk of cancer development, could contribute to
an impaired psychological well-being, causing emotional changes
and a worsening of the quality of life of patients, which in time could

sion of disease suggesting a peripheral neuropathy.

anxiety, depression, oral lichen planus, pain, sleep disturbance

amplify the symptoms of pain (Radwan-Oczko et al. 2018; Vilar-
Villanueva et al. 2019; Wiriyakijja et al., 2020a,b,c).

It is also necessary to consider that pre-existing mood disorders
may affect the perception of pain and the ability of the patient to
cope with the disease and its symptoms, contributing not only to
the development but also an exacerbation of the disease (Mohamadi
Hasel et al., 2013).

Until now, a few single-center studies have evaluated the prev-
alence of mood disorders in OLP (Adamo et al. 2015; Chaitanya
et al,, 2020; Manczyk et al. 2019; Vallejo et al. 2001; Wiriyakijja
et al 2020; Wiriyakijja et al 2020), analyzing the differences between
K-OLP and nK-OLP, with unclear results (Rojo-Moreno et al. 1998),
and no evident relationships between intensity and quality of pain
(Larsen et al. 2017).

Recently, a high prevalence of A, D, and SD in a group of patients
with K-OLP has been identified (Adamo et al. 2017; Alberdi-Navarro
et al. 2020). In addition, this subset of patients was strongly symp-
tomatic (Adamo et al. 2018) with a prevalent burning as an oral com-
plaint in addition to mood disorders (Adamo et al. 2017).

Therefore, we decided to perform a multicenter case-control
study in a large cohort of patients with different OLP clinical pat-
terns in order to better evaluate the potential relationships between
pain, burning sensations, and mood disorders in this disease. To the
best of our knowledge, this is the first study which assesses oral
symptoms and mood disorders in such a large number of patients
with OLP.

The primary aim of this study was to analyze the psychologi-
cal profile (A, D, and SD), the reported pain and additional intraoral
symptoms in cohorts of patients with K-OLP and nK-OLP, comparing
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the results between the two groups and with those relative to the
control group.

The secondary objective of the present study was to analyze the
topographic correlation between the site of the pain and the loca-
tion of the OLP lesions and to investigate the correlation between
the intensity and quality of the pain with the demographic factors,
psychological profile, number of oral symptoms reported and num-
ber of sites of OLP lesions involved.

2 | MATERIAL AND METHODS
2.1 | Study design

This was an observational multicenter case-control study carried
out in fifteen Italian Oral Medicine outpatients' departments of dif-
ferent Italian Universities (eight northern, three central, and four
southern universities) join with the Italian Society of Oral Pathology
and Medicine (SIPMO- Societa Italiana di Patologia e Medicina
Orale). The Oral Medicine Department of Federico Il University of
Naples was the chief investigator center and the Ethics Committee
of the Federico Il University of Naples approved the study (refer-
ence number: 184/18). All the other Oral Medicine departments
which participated at the study had to obtain the ethical approval by
their local ethics committees. The study was conducted in accord-
ance with the ethical principles of the World Medical Association
Declaration of Helsinki.

2.2 | Participants

Overall, the study groups comprised a total of 300 K-OLP patients
and 300 nK-OLP patients selected for the OLP group, and 300
healthy subjects for the control group.

The participants’ recruitment was conducted between December
2018 and January 2020 and was based upon a convenience sam-
pling. All potentially eligible participants in all Oral Medicine out-
patients’ clinics were invited to participate at the present study and
provided their written informed consent.

Recruitment process ended when each department had included
a total of twenty patients with K-OLP, twenty patients with nK-OLP
and twenty healthy control subjects. The patients and controls were
matched by age and gender. Firstly, we recruited the patients and
then calculated the gender distribution and the average age; sec-
ondly, we recruited the controls to obtain matched sample.

Participants of either gender and aged 18 or older were included
based upon the following inclusion/exclusion criteria. The inclusion
criteria for the K-OLP and nK-OLP were as follows: (a) a clinical and
histopathological confirmation of OLP based upon the modified
WHO diagnostic criteria (van der Meij & van der Waal, 2003); (b)
patients with exclusive keratotic pattern (presence of white reticular,
papular and/or plaque-like lesions) of the oral cavity were included

in the K-OLP group; (c) patients with a predominant non-keratotic

pattern and the occurrence of atrophic, erythematous, erosive, ul-
cerative, and /or bullous lesions with or without the presence of ker-
atotic lesions were included in the nK-OLP group.

The exclusion criteria for both the K-OLP and nK-OLP groups
were as follows: (a) pregnant or breastfeeding women; (b) evidence
of oral epithelial dysplasia; (c) a suspicion that the oral lesions may
be related to any drug use or oral restoration; (d) the presence of
any other identified oral mucosal disease, autoimmune disease, se-
rious systemic disease or tumor, or a history or occurrence of psy-
chiatric illness as defined by the American Psychiatric Association
Diagnostic and Statistical Manual of Mental Disorders 5 (DSM-5); (e)
a history of alcohol or substance abuse; (f) ongoing treatment with
systemic and/or topical corticosteroids or with psychotropic drugs;
(g) an inability to understand the questionnaires.

The inclusion criteria for the control group encompassed: (a) pa-
tients referred to the same University Dental Clinics for routinely
dental care during the study period; (b) the absence of any oral mu-
cosal lesions. The exclusion criteria for the healthy controls were as
follows: (a) pregnant or breastfeeding women; (b) the presence of
any autoimmune disease, serious systemic disease or tumor or a his-
tory or occurrence of psychiatric illness as defined by the DSM-5; (c)
a history of alcohol or substance abuse; (d) ongoing treatment with a

psychotropic drug; (e) an inability to understand the questionnaires.

2.3 | Sample size calculation

The sample size, namely 300 subjects for each of the three groups,
was set by fixing a test power of no less than 90% associated with
a significance 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 previous published re-
search study regarding scales of mood disorders and pain (Adamo
etal., 2015, 2017).

2.4 | Procedure

All the patients underwent a comprehensive intra- and extra-oral
examination carried out by two oral medicine experts with a docu-
mented experience in the evaluation and treatment of OLP.

At admission, sociodemographic data such as age, gender, educa-
tional level (in years), marital status, job status, social habits (smok-
ing and alcohol consumption), oral mucosal disease onset, body mass
index (BMI), the presence of any systemic diseases, and drug con-
sumption were recorded for the patients and controls. Participants
were given a set of questionnaires evaluating the intensity and qual-
ity of pain, their psychological status (level of anxiety and depres-
sion), and quality of sleep.

The questionnaires comprised:

1. the Numeric Rating Scale (NRS) and Total Pain Rating Index
(T-PRI) from the Short Form of the McGill Pain Questionnaire
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(SF-MPQ) for the assessment of the oral discomfort, and
the intensity and quality of pain (Hjermstad et al. 2011;
Melzack, 1987);

2. the Hamilton Rating Scale for Depression (HAM-D) and the
Hamilton Rating Scale for Anxiety (HAM-A) for the evaluation of
depression and anxiety (Hamilton, 1959; Hamilton, 1960);

3. the Pittsburgh Sleep Quality Index (PSQI) and the Epworth
Sleepiness Scale (ESS) for the assessment of sleep (Curcio et al,;
2013; Vignatelli et al. 2003).

All the questionnaires were reviewed for completeness be-
fore collection and were administered in their Italian versions. The
present study was reported in accordance with the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)

guidelines for observational studies (Appendix) (von EIm et al., 2014).

2.5 | Outcomes

The outcomes evaluated for the primary objective of the present
study were the presence of psychological comorbidities as measured
by HAM-A, HAM-D, PSQI, ESS, and the reported pain as measured
by NRS, T-PRI along with additional intraoral symptoms, with the
aim to detect any potential differences between the OLP subgroups
and the control group. For the secondary objective, we recorded
the location of the reported pain in each patient and the location of
the OLP lesions in order to investigate the topographic correlation
between the site of the pain and the location of the OLP lesions.
Finally, we looked at the correlation between the intensity and qual-
ity of the pain with the psychological profile, number of intraoral
symptoms reported and number of sites of OLP lesions involved. To
determine associated predictors of psychological profile and pain,
the clinical type of OLP (K-OLP versus nK-OLP) the number of oral
symptoms and the number of oral sites were also assessed. In ad-
dition, independent predictors of worse pain were investigated.
Demographic factors (gender, age, education, family status, and
employment), current smoker, alcohol use (at least < 14 units/week)
and body mass index, psychological factors (anxiety, depression and
sleep disturbance), and clinical types of OLP (K-OLP and nK-OLP)
were considered.

2.6 | Outcome measures
2.6.1 | Measures of oral pain

The Numeric Rating Scale (NRS-11) is a well-validated instrument
for the evaluation of pain intensity whose scale ranges from O to
10 (0 = no oral symptoms and 10 = the worst imaginable discom-
fort). Respondents are asked to report pain intensity in the last 24 hr
(Hjermstad et al. 2011).

The Total Pain Rating Index (T-PRI) from the short form of the
McGill Pain Questionnaire (SF-MPQ) is a measure of the quality of
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pain and it is a multidimensional pain questionnaire which measures
the sensory, affective, and evaluative aspects of the perceived pain.
It comprises 15 items from the original MPQ, each scored from O
(none) to 3 (severe). The T-PRI score is obtained by summing the item
scores (range 0-45). There are no established critical cut points for
the interpretation of the scores, and as for the MPQ, a higher score
indicates worse pain (Melzack, 1987).

2.6.2 | Measures of psychological factors

The Hamilton Rating Scale for Anxiety (HAM-A) is a measure of anxi-
ety symptoms and it comprises 14 items. Scores can range from O
to 56. A score < 17 indicates mild symptoms, scores between 18
and 24 indicate mild-to-moderate severity, and scores > 25 indicate
moderate- to-severe anxiety (Hamilton, 1959).

The Hamilton Rating Scale for Depression (HAM-D) is a measure of
depression symptoms and it comprises 21 items pertaining to the af-
fective field. Scores can range from O to 54. A score > 7 indicates im-
pairment. Scores in the 7-17 range indicate mild depression, scores
between 18 and 24 indicate moderate depression, and scores over
24 indicate severe depression (Hamilton, 1960).

The Pittsburgh Sleep Quality Index (PSQI) is a standardized ques-
tionnaire assessing sleep quality and disturbances. This instrument
comprises 19 items, generating 7 “component” scores: subjective
sleep quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleep medication, and daytime dysfunc-
tion. Each item is scored from O to 3, with higher scores indicating
poorer sleep or more frequent sleep problems. Items are combined
to yield the seven components (scores ranging from O to 3), and
the sum of the scores for these seven components yields 1 global
score ranging from O to 21. Global scores above five distinguish poor
sleepers from good sleepers with high sensitivity (90%-99%) and
specificity (84%-87%) (Curcio et al., 2013).

The Epworth Sleepiness Scale (ESS) measures subject's general
level of daytime sleepiness. The instrument comprises 8 items as-
sessing the propensity for sleep in eight common situations. Subjects
rate their likelihood of dozing in each situation on a scale of O (would
never doze) to 3 (a high chance of dozing). The ESS score is the sum
of the eight items, ranging from O to 24, with a cutoff value of > 10

indicating excessive daytime sleepiness (Vignatelli et al. 2003).

2.7 | Clinical assessment

The participants were categorized into two groups considering the
clinical variant of OLP (K-OLP vs. nK-OLP). The sites of oral mucosa
involved by OLP lesions were also recorded. In addition, the clini-
cians analyzed the type and number of oral symptoms reported by
the patients and the number of oral sites involved for both groups.
The oral symptoms reported were pain (often expressed with a
predominant burning component, xerostomia, dysgeusia, sialorrhea,

subjective halitosis, globus pharyngeus, itching sensation, intraoral
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foreign body sensation, tingling, occlusal dysesthesia, changes in the
tongue morphology, oral dyskinesia and dysosmia (qualitative alter-
ation or distortion of the perception of smell). A point was assigned
to the presence of each of these symptoms, with a maximum of 13.
The oral cavity was divided into nine sites: the maxillary gingiva,
the mandibular gingiva, the right buccal mucosa, the left buccal mu-
cosa, the upper/lower lips, the ventrum and dorsum of the tongue,
the floor of the mouth, the hard palate, the soft palate. The upper
and lower lips and the ventrum and dorsum of the tongue were con-
sidered each as one site. A point was assigned to the presence of

OLP lesions at these sites, with a maximum of 9.

2.8 | Statistical analysis

The statistical analysis was performed using the SPSS software v. 23.
Descriptive statistics, including means, standard deviations, medians,
and interquartile range (IQR), were used to analyze the sociodemo-
graphic and clinical characteristics of the three groups. The Pearson
Chi Square test was used to test the significance differences between
the percentages in the three groups. Differences associated with p-
values less than 0.05 or 0.01 were considered moderately or strongly
significant, respectively. The non-parametric ANOVA procedure by
Kruskal-Wallis was employed to test for any differences between the
recorded medians of the HAM-D, HAM-A, PSQI, ESS, NRS, and T-PRI
in the groups. p-values < 0.05 were considered to reflect a statistical
significance. The Mann-Whitney U test with the Bonferroni correction
was performed among the same variables in the three groups in any
case in which a significant difference in the former test was found. In
this analysis, p-values < 0.008 were considered to represent a statisti-
cal significance. The Spearman test was used to analyze the correlation
between the number of oral symptoms and the number of oral sites in
relation to the NRS, T-PRI, HAM-A, HAM-D, PSQI, and ESS.

To identify potential predictors of intensity and quality of painin K-
OLP and in nK-OLP patients, multiple linear regression analyses were
performed, in each of the two OLP groups, considering sociodemo-
graphic variables, smoking, alcohol use, BMI, and psychological profile.
Full models, when all the variables were entered simultaneously, were
used to evaluate the relative contributions of these variables to pain.

In detail, a sequential regression model analysis including predic-
tors, one by one, to obtain unadjusted coefficient estimations was
performed. Moreover, in a final step, we performed a full model anal-
ysis considering all predictors, simultaneously, to estimate adjusted
coefficients. In all steps, we provided standard errors of model coef-
ficients which measure the statistical precision of inference estima-

tion of the model parameters.

3 | RESULTS

A total of 900 participants, with no missing data recorded, were
finally enrolled in the present study: 300 nK-OLP patients, 300 K-
OLP patients for the study groups, and 300 healthy subjects for the

control group. The sociodemographic characteristics of the K-OLP
and nK-OLP patients and controls are summarized in Table 1. A sta-
tistically significant difference was found in relation to education
and BMI between the patients and controls (p-values < 0.001** and
0.041* respectively). In addition, the controls were characterized
by a significantly higher percentage of employment (155 patients;
51.7%) and a higher percentage of smokers (96 patients; 32.0%).

Table 2 shows the frequency of systemic comorbidities and the
drugs used by the patients of the study groups. Hypertension was
the most common associated disease for patients and controls, and
a statistically significant difference between patients and controls
was found (p-value < 0.001**). A statistically significant difference
was also found in relation to Beta-Adrenergic receptor blocker,
Calcium channel blocker, ACE-inhibitor, Antiplatelet and Proton
Pump Inhibitor use between patients and controls. Beta-Adrenergic
receptor blockers, ACE-inhibitors, and Proton Pump Inhibitors were
the most frequently taken drugs by the K-OLP and nK-OLP patients.

The clinical parameters and the multiple comparison test of the
K-OLP and nK-OLP patients and controls are summarized in Table 3.
NRS, T-PRI, HAM-A, HAM-D, and PSQI scores showed a statisti-
cally significant difference between the OLP patients and controls
(p-value < 0.001**) but not with respect to the ESS (p-value 0.315).
In addition, a significant statistical difference in relation to the NRS,
T-PRI, and HAM-D scores (p-value < 0.001**; <0.001** and <0.07*
respectively) between the K-OLP and nK-OLP groups was observed,
but this was not the case in relation to the HAM-A and PSQI scores.

The score analysis of the psychological profiles of the K-OLP and
nK-OLP patients has shown that 48.3% (145) of the K-OLP patients
and 54% (162) of the nK-OLP patients had A (HAM-A > 7); 44.7%
(134) of the K-OLP patients and 51.3% (154) of nK-OLP patients had
D (HAM-D > 7) and 49% (147) of the K-OLP patients and 51.7% (156)
of the nK-OLP patients had SD (PSQI > 5). No statistically significant
difference was detected between the two groups with regard to the
scores rates distribution.

Table 4 shows the frequency of the oral symptoms, the oral
sites involved by OLP lesions, the location of symptoms for the K-
OLP and nK-OLP groups, and the comparison test of the number
of oral symptoms reported and the number of oral sites associated
with pain/burning among the K-OLP and nK-OLP groups. For most
of these patients, pain was described as burning in character. There
was a statistically significant difference between the two groups in
terms of pain/burning sensation (p-value < 0.001**) and sialorrhea
(p-value: 0.004**), these two symptoms being the most frequently
reported in nK-OLP. Burning was the most frequent and worst oral
symptom reported, and present in 58.3% (174) of the K-OLP patients
and 71.7% (215) of the nK-OLP patients. The most frequently af-
fected site involved in relation to the pain/burning was the tongue
for the K-OLP patients (72.6%) and the buccal mucosa for the nK-
OLP patients (90.6%). In addition, the K-OLP patients more fre-
quently reported a diffusion of the burning to the entire oral mucosa,
compared with the nK-OLP patients (15.3% vs. 8.7%, p-value: 0.012).

From an analysis of these data, it emerges that the frequency

of pain/burning was higher than the frequency of the oral sites
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TABLE 1 Sociodemographic profile,
body mass index, disease onset, and risk

factors in the 300 K-OLP, 300nK-OLP Gender
patients, and 300 controls Male
Female

Age (in years)

Education (in years)

Family situation
Single
Married
Divorced
Widowed

Employment
Employed
Unemployed
Retired

Body Mass Index

Disease onset (years)

Risk factors
Smoker

Yes

No
Alcohol use

Yes ( < 14 units/
week)

Not

Demographic variables

CWILEY-*®

Leatingin 0rl, Maxilofacal, Head & Neck Medicine

K-OLP nK-OLP Controls p-value
Frequency (%) Frequency (%) Frequency (%) 1.000
125 (41.7%) 125 (41.7%) 125 (41.7%)
175 (58.3%) 175 (58.3%) 175 (58.3%)
Mean + SD Mean + SD Mean + SD .686
65.2+12.2 64.6 +12.6 64.2 +16.9
Mean + SD Mean + SD Mean + SD <.001**
10.9 +4.0 11.0+ 4.4 13.6 £4.5
Frequency (%) Frequency (%) Frequency (%) <.001**
37 (12.3%) 27 (9.0%) 82 (27.3%)
217 (72.3%) 209 (69.7%) 176 (58.7%)
16 (5.3%) 14 (4.7%) 24 (8.0%)
30 (10.0%) 50 (16.7%) 18 (6.0%)
Frequency (%) Frequency (%) Frequency (%) <.001**
108 (36.0%) 80 (26.7%) 155 (51.7%)
113 (37.7%) 158 (52.7%) 68 (22.7%)
79 (26.3%%) 62 (20.7%) 77 (25.7%)
Mean + SD Mean + SD Mean + SD .041*
249 + 3.9 25.0+4.0 243 +3.6
Mean + SD Mean + SD Mean + SD .020*
45+£23 43+27 NA

p-value
Frequency (%) Frequency (%) Frequency (%) <.001**
66 (22.0%) 52 (17.3%) 96 (32.0%)
234 (78.0%) 248 (82.7%) 204 (68.0%)
Frequency (%) Frequency (%) Frequency (%) .552
91 (30.3%) 83 (27.7%) 95 (31.7%)
209 (69.7%) 217 (72.3%) 205 (68.3%)

Note: IQR is the interquartile range. The significance difference between medians was measured by
the Kruskal-Wallis test. *Significant 0.01 < p < .05, **Significant p <.01.

The Significance difference between the percentages was measured by the Pearson Chi Square
test. *Significant 0.01 < p <.05, **Significant p <.01.

Abbreviations: ESS, Epworth sleepiness scale; HAM-A, Hamilton rating scale for anxiety; HAM-D,
Hamilton rating scale for depression; K-OLP, keratotic oral lichen planus; nK-OLP, non-keratotic
oral lichen planus; NRS, numeric rating scale; PSQI, Pittsburgh sleep quality index; T-PRI, total pain

rating index.

involved by OLP lesions and that these symptoms were reported in
sites without any clinical manifestation of the disease in each patient
group. Therefore, there may be a poor topographic relationship be-
tween the location of the OLP lesions and the location of pain. In
oral sites with a lower frequency of OLP lesions, such as the floor of
the mouth (15.3% of the K-OLP patients and 22.7% of the nK-OLP
patients) and the soft palate (15.3% of the K-OLP patients and 20.3%
of the nK-OLP patients), the subjective perception of pain was found
in 58.8% and 73.9% of the K-OLP patients, and 54.1% and 71.7% of
the nK-OLP patients respectively.

Other frequent symptoms reported were xerostomia (33.7% of
the K-OLP patients and 34.7% of the nK-OLP patients), dysgeusia
(19.3% of the K-OLP patients and 22.0% of the nK-OLP patients),

sialorrhea (10.3% of the K-OLP patients 18.7% of the nK-OLP pa-
tients), and subjective halitosis (18.3% of the K-OLP and 20.3% of
the nK-OLP patients).

Relatively uncommon symptoms reported were globus (13.3%
of the K-OLP patients and 22.0% of the nK-OLP patients), itching
(11.4% of the K-OLP patients and 22.0% of the nK-OLP patients), a
tingling sensation (9.7% of the K-OLP patients and 12.7% of the nK-
OLP patients), occlusal dysesthesia (7.7% of the K-OLP patients and
12.7% of the nK-OLP patients), and dysosmia (6.3% of the K-OLP
patients and of the nK-OLP patients).

The most frequent site involved by OLP lesions was the buccal mu-
cosa, considering the right and left side for both groups (in 46.3% of
the K-OLP patients and 45.8% of the nK-OLP patients). There was a
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TABLE 2 Frequency of systemic diseases and drug consumption
in the 300 K-OLP and 300 nK-OLP patients and 300 controls

Loatingin0ral, Mailofacal,Head & Neck edicine

Frequency (%)
nK-
Systemic disease K-OLP OLP Controls  p-value
Essential Hypertension  32.7%  48.0% 26.0% <.001**
Hypercholesterolemia 22.3%  23.0% 16.7% .109
Previous myocardial 2.0% 2.3% 2.7% .864
infarction
Diabetes 8.3% 9.3% 7.0% 762
Asthma 2.3% 5.7% 2.3% .035*
Gastro-esophageal 15.3% 21.3% 9.0% <.001**
reflux disease
Hepatitis B 1.3% 0.7% 0.0 134
Hepatitis C 3.3% 3.3% 1.3% 214
Endocrine disease 3.7% 5.3% 2.0% .094
Hypothyroidism 11.3%  10.7% 7.0% 154
Hyperthyroidism 1.7% 3.7% 1.3% 111
Benign prostatic 7.0% 6.0% 2.75% .044*
hypertrophy
Previous malignant 8.0% 8.0% 5.3% .341
disease
Drug Consumption
Beta-Adrenergic 15.7%  19.3% 11.7% .001**
receptor blockers
Angiotensin Il receptor  8.0% 8.3% 5.7% .394
blockers
Diuretics 8.0% 8.3% 8.0% .985
Calcium Channel 4.7% 9.3% 3.7% .006**
blockers
ACE-inhibitors 9.3% 19.7% 10.3% <.001**
Simvastatin 14.3%  19.3% 13.7% 115
Metformin 8.0% 6.7% 5.3% 424
Insulin 2.7% 2.7% 2.0% .830
Antiplatelets 11.7%  16.0% 8.0% .010**
Blood thinner 5.0% 4.7% 2.0% 114
Levothyroxine sodium 12% 12% 6.3% .029*

Proton pump inhibitors  14.0%  19.7% 11.7% <.001*

Note: The significance difference between percentages was measured
by the Pearson Chi Square test. *Significant 0.01 < p < .05, **Significant
p <.01.

Abbreviations: K-OLP, keratotic oral lichen planus; nK-OLP, non-
keratotic oral lichen planus.

statistically significant difference in the location of the lesions on the floor
of the mouth between the K-OLP and nK-OLP groups (p-value: 0.023*).

Moreover, a statistically significant difference was observed in
the number of oral symptoms reported by the K-OLP and nK-OLP
patients (p-value: 0.006**) with the latter group reporting a greater
number of oral symptoms, but not in terms of the number of oral

sites involved (p-value 0.412).

Table 5 shows a positive correlation between the total scores
of the NRS (pain intensity), T-PRI (pain quality), HAM-A (anxiety),
HAM-D (depression), and PSQI (sleep disturbance) with the number
of oral symptoms reported and the number of oral sites involved for
the K-OLP and nK-OLP groups.

The results of the simultaneous multiple linear regression anal-
yses for the K-OLP and nK-OLP groups, predicting the intensity
and quality of pain (NRS and T-PRI), are shown in Table 6. The
model tests the contribution of the demographic variables and
confounding factors with pain. The first model tests the contribu-
tions of the demographic variables and habits to the intensity and
quality of pain (NRS and T-PRI) which were not found to be sta-
tistically significant for either the K-OLP or nK-OLP groups. The
addition of A (model 2) resulted in a significant increase in the R2
value for NRS (K-OLP: DR2 = 8.1%; p-value < 0.001**; nK-OLP:
DR2 = 6.4%; p-value < 0.001**) and for T-PRI (K-OLP: DR2 = 4.3%;
p-value 0.003*; nK-OLP: DR2 = 19.8%; p-value < 0.001**). The ad-
dition of D (model 3) resulted in a significant increase in the R2
value for NRS (K-OLP: DR2 = 4.6%; p-value < 0.001**; nK-OLP:
DR2 = 3.5%; p-value 0.001**) and for T-PRI (K-OLP: DR2 = 4.1%;
p-value < 0.001**; nK-OLP: DR2 = 15.9%; p-value < 0.001**). The
addition of SD (model 4) resulted in a significant increase in the R2
value for NRS (K-OLP: DR2 = 9.2%; p-value < 0.001**; nK-OLP:
DR2 = 7.7%; p-value 0.001**) and for T-PRI (K-OLP: DR2 = 2.9%;
p-value 0.002**; nK-OLP: DR2 = 10.6%; p-value < 0.001**). The
final full model (model 5) in which all of the variables were entered
simultaneously could explain 11.5%, 4.6%, 10.4%, and 21.2% of the
variance in the total NRS score (pain intensity) and total T-PRI score

(quality of pain), respectively, for the K-OLP and nK-OLP groups.

4 | DISCUSSION

The present study provides an evaluation of psychological profile
and oral symptoms in a large group of patients with different OLP
clinical patterns.

The association of psychological factors with OLP and their role
with respect to this condition continue to be frequently underes-
timated despite several studies have suggested that stress, anxi-
ety, depression, and sleep disturbances could affect and impair the
patient's quality of life, and contribute to the onset and exacerba-
tion of the disease (Adamo et al. 2015; Alves et al., 2015; Manczyk
etal. 2019; Vallejo et al. 2001; Vilar-Villanueva et al. 2019; Wiriyakijja
et al., 2020a,b,c).

Similar to these considerations, a recent meta-analysis of
Jalenques et al showed a prevalence of depression and anxiety in
27% and in 28%, respectively, of patients affected by lichen planus
(Jalenques et al. 2020). Similarly, Wiriyakijia et al found a prevalence
of anxiety and depression of 39.3% and 20.77%, respectively, in
260 OLP patients and concluded that anxiety was the second most
common comorbidity in OLP patients after hypertension (Wiriyakijja
et al., 2020a,b,c). These findings were close with the results of the
study from Gavic et al. (2014).
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TABLE 3 Clinical parameters and
multiple comparison test of the NRS,
T-PRI, HAM-A, HAM-D, PSQI, and ESS
in the K-OLP, nK-OLP patients and the
control group

Clinical parameters

NRS
T-PRI
HAM-A
HAM-D
PsQl
ESS

CWILEY-*®

Leatingin 0rl, Maxilofacal, Head & Neck Medicine

Multiple comparison test

NRS

T-PRI

HAM-A

HAM-D

PSQl

K-OLP nK-OLP Controls

Median; IQR Median; IQR Median; IQR p-value

2.0; [0-5] 4.0; [0.3-6] 0.0; [0-0] <.001**

2.0; [0-5] 3.0; [1-7] 0.0; [0-0] <.001**

7.0; [3-12] 8.0; [4-15] 5.0; [1-10] <.001**

6.0; [3-12] 8.0; [4-13] 5.0; [2-9] <.001**

5.0; [3-8] 6.0; [4-9] 5.0; [3-7] <.001**

4.5.0; [2-8] 5.0; [2-8] 5.0; [3-8] .315
K-OLP nK-OLP

K-OLp -

nK-OLP <0.001* -

Controls <0.001* <0.001*

K-oLp -

nK-OLP <0.001* -

Controls <0.001* <0.001*

K-oLp -

nK-OLP 0.009 -

Controls <0.001* <0.001*

K-OLPp -

nK-OLP 0.007*  ------

Controls <0.001* <0.001*

K-oLp -

nK-OLP o0.107 -

Controls <0.004* <0.001*

Note: IQR is the interquartile range. The significance difference between medians was measured by
the Kruskal-Wallis test. *Significant 0.01 < p < .05, **Significant p < .01.

Multiple comparison test using the Mann-Whitney U test with the Bonferroni correction. *Test is
significant with a p-value < .008

Abbreviations: ESS, Epworth sleepiness scale; HAM-A, Hamilton rating scale for anxiety; HAM-D,
Hamilton rating scale for depression; K-OLP, keratotic oral lichen planus; nK-OLP, non-keratotic
oral lichen planus; NRS, numeric rating scale; PSQI, Pittsburgh sleep quality index; T-PRI, total pain

rating index.

The results of the present research further confirm the higher
prevalence of anxiety and depression, but also of sleep disturbances,
in OLP patients compared with healthy subjects. Until now, this is
the first case-control study examining the prevalence of mood dis-
orders in such a large group of patients with OLP. In the OLP patients
considered, we found anxiety in 51% (307 out of 600 patients), de-
pression in 48% (291 out of 600), and SD in 50.5% (303 out of 600).
An analysis of multiple comparisons revealed that the nK-OLP pat-
tern was associated with a higher frequency of depression compared
with K-OLP while no differences in the prevalence of anxiety and
sleep disturbances were found between the two groups. Therefore,
the prevalence of mood disorders in OLP was definitely higher com-
pared with the results of the previous studies and mood disorders
should be considered one of the most prevalent comorbidities in
OLP patients. In general, these results confirm the higher prevalence

of anxiety in OLP compared with other psychological factors such

as depression, as also previously described (Girardi et al., 2011; Liao
et al., 2020; Zucoloto et al. 2019).

Considering the differences in the clinical variants of OLP, we
found a higher prevalence of depression in nK-OLP patients com-
pared with K-OLP patients, in contrast with other previous stud-
ies (Lundgvist et al. 2006; Lundqvist et al. 2006; Rojo-Moreno
et al., 1998; Vallejo et al. 2001) that reported a higher prevalence of
both psychological comorbidities in erosive OLP.

In this study, a comprehensive analysis of painful oral symptoms
was carried out, considering that pain is the most important reason
encouraging OLP patients to seek treatment from a clinician (Gupta
etal., 2017; Lodi et al. 2012). In our study, the OLP patients reported
a great frequency of oral discomfort (64.3%; 389 patients), mostly
referred as burning sensation, with the nK-OLP patients reporting
a higher prevalence and significantly greater level of pain compared

with the K-OLP patients. Most of these patients reported a long
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TABLE 4 Frequency of oral symptoms, oral sites involved, and location of burning in the 300 K-OLP and 300 nK-OLP patients and
comparison test of the number of oral symptoms reported and the number of oral sites involved

Oral symptoms

K-OLP Frequency (%)

Pain/Burning localized in one or more sites 43.0%
Pain/Burning localized in all sites 15.3%
Xerostomia 33.7%
Dysgeusia 19.3%
Sialorrhea 10.3%
Subjective Halitosis 18.3%
Globus pharyngeus 13.3%
Itching 11.4%
Intraoral Foreign Body Sensation 11.7%
Tingling sensation 9.7%
Occlusal Dysesthesia 7.7%
Change in tongue morphology 0.7%
Oral dyskinesia 2.3%
Dysosmia 6.3%
Oral sites involved by OLP K-OLP Frequency (%)
Upper Gingiva 21.3%
Lower Gingiva 21.3%
Lips 24.0%
Right Buccal mucosa 23.1%
Left Buccal mucosa 23.1%
Tongue 39.7%
Floor of the Mouth 15.3%
Hard Palate 25.3%
Soft Palate 15.3%
Location of Pain/Burning K-OLP Frequency (%)
Upper Gingivae 40%
Lower Gingivae 33.9%
Lips 63.6%
Right Buccal mucosa 37%
Left Buccal mucosa 36.5%
Tongue 72.6%
Floor of the Mouth 58.8%
Hard Palate 63.3%
Soft Palate 54.1%
Comparison test

K-OLP

Median; IQR
N° oral symptoms 1.0; [1-3]
N° oral sites 2.0; [1-3]

nK-OLP Frequency (%)

63.0%
8.7%
34.7%
22.0%
18.7%
20.3%
17.0%
12.7%
12.7%
12.7%
9.0%
0.7%
2.7%
6.3%
nK-OLP Frequency (%)
19.6%
19.6%
29.3%
23%
23%
41.3%
22.7%
30.0%
20.3%
nK-OLP Frequency ( %)
43%
42.9%
83.3%
45.3%
45%
87.4%
73.9%
81.6%
71.7%

nK-OLP
Median; IQR
2.0; [1-3]
2.0; [1-3]

p-value
<.001**
.012*
.819
420
.004**
.535
211
.637
.708
.243
.555
1.000
794
1.000
p-value
407
407
140
.900
.900
.678
.023*
.201
101
p-value
.001**
.001**
.006**
<.001**
<.001**
.004**
.098
.009**
.063

p-value
.006**
412

Note: The significance difference between the percentages was measured by the Pearson Chi Square test. *Significant .01 < p < .05, **Significant

p <.01.

The significance difference between the medians was measured by the Mann-Whitney U test. *Significant .01 < p < .05, **Significant p < .01.

Abbreviations: K-OLP, keratotic oral lichen planus; nK-OLP, non-keratotic oral lichen planus.

duration of continuous pain/burning present daily, worsening with
sour or spicy food. It is interesting to note that 174 (58.3%) K-OLP

patients, a cluster generally asymptomatic, reported pain/ burning

symptoms diffuse in the entire oral mucosa in 15.3% (45) of cases.
However, there was a poor topographic relationship between loca-

tion of the OLP lesions and the reported pain/burning, which was
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TABLE 5 Correlation analysis between the number of oral symptoms reported, the number of oral sites involved and the NRS, T-PRI,

HAM-A, HAM-D, PSQI, and ESS scores in the 300 K-OLP and 300nK-OLP patients

K-OLP nK-OLP

Clinical parameters N° oral symptoms N° oral sites N° oral symptoms N° oral sites

NRS 0.455 (<0.001**) 0.331 (<0.001*¥) 0.562 (<0.001**) 0.0310
(<0.001*¥)

TPRI 0.472 (<0.001*¥) 0.348 (<0.001**) 0.535 (<0.001*) 0.351 (<0.001*¥)

HAM-A 0.261 (<0.001*) 0.224 (<0.001*%) 0.343 (<0.001**) 0.153 (0.008**)

HAM-D 0.199 (0.001*¥) 0.126 (0.029%) 0.340 (<0.001**) 0.156 (0.007*%)

PsQl 0.293 (<0.001*%) 0.184 (<0.001*¥) 0.300 (<0.001**) 0.201 (0.001*%)

Note: The significance correlations were measured by the Spearman correlation test. *Significant .01 < p < .05, **Significant p < .01.

Abbreviations: HAM-A, Hamilton rating scale for anxiety; HAM-D, Hamilton rating scale for depression; K-OLP, keratotic oral lichen planus; nK-OLP,

non-keratotic oral lichen planus; PSQI, Pittsburgh sleep quality index.

also described in sites without OLP lesions in both groups. This
seems to suggest that in many cases, pain is not correlated with the
site of lesions. In addition to pain, many K-OLP patients presented
several complex additional symptoms, some of which have never
previously been reported, such as occlusal dysesthesia, oral dyski-
nesia, and dysosmia (qualitative alteration or distortion of the per-
ception of smell).

The median number of oral symptoms was higher for the nK-
OLP patients while no differences in terms of the extension of the
disease (number of sites involved by OLP lesions) were found be-
tween the two groups. The correlation analysis revealed that anx-
iety, depression, sleep disturbances, and the intensity and quality
of pain/burning were positively correlated with the number of oral
symptoms and with the number of oral sites involved. Therefore,
there was an association between a higher number of symptoms
and a higher number of sites involved by OLP lesions and higher
scores in anxiety, depression, and sleep disturbances, also with a
greater subjective perception in the intensity and quality of pain.
However, the quality and intensity of pain were poorly correlated
with mood disorders suggesting that the perception of pain seems
to be an independent factor, related to the extension rather than
the severity of the disease. Indeed, an analysis of the last model
of the hierarchical regression (model 5) suggests that the sociode-
mographic variables, habits, anxiety, depression, and sleep distur-
bances could explain only 11.5% and 8.9% of the variance in pain
intensity for the K-OLP and nK-OLP patients respectively, and only
10.4% and 21.2% of the variance in quality of pain for the K-OLP and
nK-OLP patients, respectively. These results may indicate that pain
and mood are processed somewhat independently in the central
nervous system, as suggested in imaging studies (Lee et al.,2011;
Martucci & Mackey, 2018).

These findings are relatively new and in contrast with previous
studies where OLP patients with anxiety and depression reported
a higher intensity of oral pain compared with patients with a nor-
mal psychological status, suggesting that mood disorders may am-
plify the perception of the pain (Adamo et al. 2015; Wiriyakijja
et al., 2020a,b,c), or with the study of Liao et al. where the anxiety

was considered as a starting point of the disease possibly occurring

prior to the OLP onset and modifying the subjective perception of
the patients (Liao et al 2019). However, we cannot exclude the pos-
sibility that in a long-standing disease, the simultaneous presence
of untreated mood disorders and the stress associated with the po-
tentially malignant evolution of the disease could contribute to an
amplification of the pain perception. (Mohamadi et al., 2013).

In previous studies, we identified a subset of patients with K-
OLP who were strongly symptomatic with a condition resembling
that of burning mouth syndrome and were successfully treated with
antidepressants (Adamo et al.,2015, 2017). Therefore, we concluded
that some OLP patients may simultaneously present with another
disease (Adamo et al. 2018). However, from the results of the cur-
rent study it is not possible to exclude the hypothesis of a common
etiopathogenesis which involves an imbalance in the central and pe-
ripheral nervous systems.

The central nervous system and the immunological processes are
strictly and bidirectionally interconnected through neurotransmit-
ters, hormones, and cytokines, as demonstrated by psychoneuro-
immunology (Kusnecov et al., 1989). Recent studies have suggested
that significant immune disturbances in the periphery may con-
comitantly influence the immune state of the brain, which in turn
could modify the immune modulation peripheral pathways, contrib-
uting to the susceptibility of the subject to autoimmune disorders,
particularly in genetically predisposed individuals (Dantzer, 2018;
Theofilopoulos et al., 2017).

OLP is a chronic inflammatory immunological disease in which
a key role is played by the increase in local pro-inflammatory cyto-
kines, 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 (IL-17), released by the endothelial cells, macrophages
and keratinocytes and contributing to the recruitment of activated
T-lymphocytes (Capuron & Miller, 2011; Carvalho et al. 2019; Lu
et al. 2015; Solimani et al. 2019; Wei et al. 2018). The T-lymphocytes
and pro-inflammatory cytokine in the oral submucosa have a criti-
cal role in the pathogenesis of OLP, and in turn, may contribute to
damage the unmyelinated nerve C small fibers causing an increase
in pain perception (Duksal et al. 2016; Magrinelli et al. 2015), in a

similar way in which these molecules may participate in mutagenic
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0.07 (0.05)

<0.001**

0.26 (0.03)

Depression

(HAM-D)
Quality of

.064

0.15 (0.08)

<.001**

0.42(0.07)

sleep (PSQI)

R2 (%)

<.001**
<.001**

23.0

<.001**
<.001**

124
10

<0.001**

17.7

<.001**
<.001**

.056 21.6

1.8

21.2

.6

<0.001**

15.9

19.8

R2change (%)

Note: SE are the standard errors of the beta estimates. The p-values were obtained from the hypothesis test on regression coefficients. *Moderately significant .01 < p-value < .05; **Strongly significant

p-value < 01.
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Abbreviations: HAM-A, Hamilton rating scale for anxiety; HAM-D, Hamilton rating scale for depression; K-OLP, keratotic oral lichen planus; nK-OLP, non-keratotic oral lichen planus; NRS, Numeric Pain

Intensity Scale; PSQI, Pittsburgh sleep quality index; T-PRI, Total Pain Rating Index.

processes leading to the transformation of normal cells into cancer
cells (Anand et al., 2016; Mravec et al., 2020).

In addition, these pro-inflammatory cytokines can access the
brain and could negatively modulate the descending pain systems
(Shubayev et al. 2010). In this context, the simultaneous presence
of mood disorders could additionally contribute to a worsening of
this autoimmune disease (Liu & Tang, 2018) through the suppres-
sion of the protective immunity, exacerbating the chronic inflam-
mation and causing a further increase in the pro-inflammatory
cytokines of the brain, such as IL-1, IL-6 and IL-10. In turn, this
could aggravate the pain perception over the time through the
activation of the hypothalamic-pituitary-adrenal (HPA) axis and
the sympathetic-adrenal axis induced by the neuroendocrine
mediators (Kappelmann et al.,, 2020; Ratnayake et al. 2013).
Furthermore, mood disorders seem to be associated with neuro-
nal activation in some brain areas, such as the amygdalae and an-
terior insula, implicated in processing the motivational-affective
/integrative dimension of pain (Giesecke et al. 2015; Namkung
et al., 2018).

With a bidirectional relationship, the deficiencies in the activ-
ity of the endocrine system may contribute to the incidence of im-
munological diseases (Trombetta et al.; 2017). Indeed, the increase
of certain pro-inflammatory hormones, such as cortisol, prolactin,
and the estrogens, may cause the activation of the local prolifera-
tion and distribution of inflammatory cells, and subsequently the
production of pro-inflammatory cytokines (Cutolo & Straub, 2009;
Girardi et al. 2011). Moreover, these hormonal changes may ap-
pear before the symptomatic phase of many autoimmune diseases,
and therefore, it is not possible to exclude the possibility that the
first step could be an alteration of the HPA axis, which may pro-
mote the loss of immunological tolerance which is a key feature
of the etiopathogenesis of OLP (Bellavance & Rivest, 2014; Jara
et al. 2006).

Therefore, the results of the present study seem to suggest that
the subjective perception of pain in some patients can be potentially
due to a peripheral and/or central neuropathy, particularly in those
patients with many sites involved by OLP lesions, independently of
the mood disorders, which, if present, over time could further am-
plify the pain.

In the management of OLP, it is crucial to assess for the presence
of mood disorders and pain using validated tools. Scales such as the
NRS or Visual Analogic Scale (VAS), which evaluate only pain inten-
sity, might not be sufficient to reflect the real impact of the symp-
toms in the patient's life. Therefore, clinicians should analyze not
only the intensity of pain but also the psychological profile of their
patients. They should consider the clinical subtypes of the OLP le-
sions, the extension of the disease in terms of the oral sites involved,
the characteristics of the symptomatology of the pain including its
quality and its location, the topographic relationship existing be-
tween the lesions and the symptoms, the frequency, duration and
modifying factors of the oral discomfort as well as the additional oral
symptoms in order to better understand the characteristics of the

patients and plan an adequate treatment.

85U8017 SUOWILLIOD @A 18810 3ceoldde ayy Aq peusenob a1e ssjolie YO 8sn Jo el 10y ArIqiT8UIIUO A1 UO (SUONIPUCD-PUe-SLLIBI IO A8 | 1M ARIq 1 U1 UO//SdNLY) SUORIPUOD PUe SWiB | 8L 88S *[7202/2T/9T] uo Akeiqiauliuo A8|iMm ‘Bfd 1a 1pnis 11Beq AvsieAlun Aq 28/€T IPO/TTTT OT/I0PALI0D A8 1w AfeIq [l juo//ScY Woj papeoumoa ‘Z ‘2202 ‘GZ80T09T



ADAMO ET AL.

Until now, in the management of OLP, clinicians have assessed
the disease activity based only upon the clinical oral presentation of
the disease (Carrozzo et al., 2019; Escudier, et al. 2007). However,
the results of this study suggest that patients with OLP show a com-
plex symptomatology without a perfect correspondence between
the clinical presentation and the experience and perception of the
symptoms. Therefore, in symptomatic OLP patients for whom there
is no topographic relationship between the location of the pain and
the location of the OLP lesions, clinicians should consider a different
pharmacological treatment, taking into account also the psycholog-
ical profile of the patient. Currently, no curative treatment has been
determined, and therefore, the primary management goal must be
to relieve the symptoms of pain (Thongprasom, Carrozzo, Furness, &
Lodi, 2011). However, if anxiety, depression, and sleep disturbances
are identified, the clinicians must take responsibility for requesting
the assistance of other appropriate specialists, possibly in a multi-
disciplinary setting, in order to plan a suitable and comprehensive

treatment for these patients.

4.1 | Limitations

The study has several limitations. The primary limitation is the ab-
sence of any evaluation of the disease activity in accordance with
the clinical disease severity score system available in literature. The
decision not to adopt this system was based on the evidence of re-
cent studies (Zucoloto et al., 2019), where the severity of the clinical
signs of OLP was found not to be a predictor of mood disorders and
pain. In addition, we did not analyze the differences in age, sex, and
psychological profile between the OLP patients with different clini-
cal patterns. Similarly, we did not evaluate the differences between
the symptom profiles and the scores of anxiety, depression, and
sleep disturbances because it is plausible that the different symptom
profiles might be associated with different psychological imbalances
and their consequences.

Secondly, the results of the study might be considered explor-
atory and should be interpreted carefully, taking into account the
cross-sectional design of the study and the fact that the analysis was
made in tertiary referral Oral Medicine Units, with the presence of
confounding factors due to the heterogeneity of the case-control
study, particularly in multicenter settings.

Finally, it is not possible to establish a cause-effect relationship
between pain and mood due the nature of the study design.

5 | CONCLUSIONS

This study has confirmed the higher prevalence of anxiety, de-
pression, and sleep disturbances in OLP, with nK-OLP patients
presenting a higher prevalence of depression symptoms and a
significantly greater level of pain compared with K-OLP patients.

In addition, patients with OLP, particularly nK-OLP patients,

CWILEY-
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exhibit various and complex additional oral symptoms, frequently
undetected.

This unexpected and subjective symptomatology in OLP patients
seems to be strongly correlated with the number of additional oral
symptoms reported and with the extension of the disease in terms
of the number of oral sites involved by OLP lesions, and poorly with
the psychological profile, suggesting a peripheral and central neu-
ropathy in which mood and pain are interconnected but processed
somewhat independently in the central nervous system.

A multidisciplinary setting is strongly advised for a proper man-
agement of patients with OLP in which clinicians of different medical
specialties should not only focus on the treatment of the visible clini-
cal signs of OLP alone but should screen patients carefully, including
undertaking a comprehensive analysis of the psychological profile
and oral symptoms.

They should use validated tools to screen mood disorders and
to examine the topographic relationship between the symptoms
of pain, the lesions and the extension of the disease in order to
better identify patients who require additional treatment, includ-
ing psychological support with conventional therapies. Further
studies are required to confirm our results and to evaluate the
causal relationships among these variables and the starting

points.
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