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Abstract
Background The psychological factors and their association with chronic inﬂammatory disease, aren’t well recognized, yet their importance in oral lichen planus is still debated.
Aims The aim of this study was to investigate the prevalence of sleep disturbances, anxiety, depression and their association in patient with oral lichen planus.
Materials and methods 50 patients with oral lichen planus vs. equal number of age and sex-matched healthy controls
were enrolled. Questionnaires examining insomnia symptoms, excessive daytime sleepiness (Pittsburgh sleep quality
index and Epworth aleepiness scale) depression and anxiety (The Hamilton rating scale for Depression and Anxiety) were
used.
Results The patients with oral lichen planus had statistically higher scores in all items of the Pittsburgh sleep quality
index, the Hamilton rating scale for depression and anxiety and Epworth sleepiness scale than the healthy controls. The
median and inter-quartile range of the Pittsburgh sleep quality index was 5-2 and for the oral lichen planus patients and
4-2 for the healthy controls (P < 0.011). In the study group, a depressed mood and anxiety correlated positively with
sleep disturbances. The Pearson correlations were 0.76 for Pittsburgh sleep quality Index vs. Hamilton rating scale for
depression (P < 0.001) and 0.77 for Pittsburgh sleep quality Index vs. Hamilton rating scale for anxiety (P < 0.001).
Discussion Oral lichen planus patients report a greater degree of sleep problems, depressed mood and anxiety as
compared with controls.
Conclusion We suggest to screen sleep disturbances in patients with oral lichen planus because they could be considered a prodromal symptoms of mood disorders.
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Introduction
Lichen planus is a chronic inflammatory mucocutaneous disease
that occurs in approximately 1–2% of the general adult population and commonly affects middle-aged females.1 An immunemediated pathogenesis is recognized, although the exact aetiology is unknown.2–5 Oral lichen planus (OLP) can be considered
along duration chronic disease of with dynamic evolution and
frequent changes in clinical appearance, ranging from reticular,
papular, plaque, cheratotic manifestations to atrophic and ulcerative (erosive) patterns.6,7 Reticular OLP is often asymptomatic
but the erosive forms of can cause symptoms ranging from oral
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burning sensation to severe pain, affecting the quality of life and
mood.8
Some of the studies have shown that patients with OLP
exhibit higher levels of anxiety, greater depression and increased
vulnerability to psychic disorders, other studies included OLP as
one of the psychosomatic diseases.9–16 Other studies showed that
no relevant connection between stress and/or psychological
factors and OLP can be established.17–19
Sleep is vital to health and quality of life, whereas sleep disturbances (both insomnia and hypersomnolence) (SD) is associated
with adverse health consequence.20,21 Several studies highlight
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that SD has been observed in a number of chronic inflammatory
conditions such as autoimmune disease.22,23 The association
between SD, anxiety and depression has reported countless
times, and it is related to common underlying pathophysiological mechanisms for sleep and mood regulation that make the
individual vulnerable to both conditions.24–27 The temporal
relationship between SD and psychiatric problems may vary;
often insomnia tends to precede or co-occur with mood disorders, whereas it tends to present at the same time or following
onset of anxiety disorder.28 Therefore, many authors consider
SD as a risk factor for major depression and anxiety and
highlight insomnia as a diagnostic symptom for depressive and
anxiety disorders.24,29–31
To the best of our knowledge, this is the first study which
analyse sleep complaints in patients with OLP, to determine its
prevalence and association with depression and anxiety.

Sociodemographic data, age, education, occupation and marital status were recorded for both OLP patients and healthy subjects. At admission, each subject underwent a medical
anamnesis, a general medical examination, an intraoral and
extraoral examination and psychiatric evaluation. The diagnosis
of OLP was determined by clinical examination and confirmed
by histological examination of an oral biopsy.
Upon admission, the OLP patients and healthy subjects were
assessed in accordance with the following evaluation battery
Scale: the Pittsburgh Sleep Quality Index (PSQI), the Epworth
Sleepiness Scale (ESS) for assessment of sleep and the Hamilton
Rating Scale for Depression (HAM-D), the Hamilton Rating
Scale for Anxiety (HAM-A) for the evaluation of depression and
anxiety.
All these scales were reviewed for completeness before collection and were administered in their Italian versions.

Materials and methods

Assessment of sleep

This was a case–control clinical study carried out at the Oral
Medicine Unit of the ‘Federico II University of Naples’. Sixty-six
cases and 56 controls were screened to participate between June
2011 and December 2011; 50 individuals with OLP and 50
healthy patients were included in the trial in accordance with the
inclusion/exclusion criteria undergoing a simple randomization
procedure with IBM SPSS software (version 19; IBM corporation, Armonk, NY, USA). Both groups were frequency-matched
for sex, age and educational levels. All patients provided their
written informed consent for the management of personal data
before participating into the study. This study was approved by
local Ethical Committee.
The inclusion criteria for OLP patients were: (i) either sex,
aged 18 or older aged; (ii) the presence of bilateral clinical signs
of symmetrical, reticular/papular patterned lesions; and (iii) the
histological confirmation of clinical diagnosis via incisional
biopsy exhibiting in a well-defined band like zone of cellular
infiltration confined to the superficial part of the connective
tissue, consisting mainly of lymphocytes, a sign of ‘liquefaction
degeneration’ in the basal cell layer, and the absence of epithelial
dysplasia. The exclusion criteria encompassed patients presenting with erosive/or atrophic and/or bullous lesions; patients with
painful symptomatology, and subjects treated with oral and
topical corticosteroids, or regularly treated with anxiolytic, antidepressants, anticonvulsants, or psychotropic drugs.
The inclusion criteria for healthy subjects were as follows: (i)
either sex, aged 18 or older; (ii) the absence of oral mucosal
lesions; (iii) no history of psychiatric disorder; and (iv) consultation exclusively for dental diseases. The exclusion criteria
encompassed: (i) the patients with unstable medical conditions
or debiliting pathologies, such as cancer, osteonecrosis, autoimmune blistering diseases; and (ii) the patients regularly treated
with anxyolitic, antidepressants, anticonvulsants and/or psychotropic drugs.

The PSQI32 is a standardized self-report questionnaire assessing
sleep quality and disturbances.32 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 dysfunction.
Each item is scored from 0 to 3, with higher scores indicating
poorer sleep or more frequent sleep problems. Items are combined to yield the seven components (scores ranging from 0 to
3), and the sum of the scores for these seven components yields
1 global score ranging from 0 to 21. Global scores above five distinguish poor sleepers from good sleepers with high sensitivity
(90–99%) and specificity (84–87%).32,33
The ESS34 is a simple, self-administered questionnaire, which
measures subject’s general level of daytime sleepiness. The
instrument comprises eight items assessing the propensity for
sleep in eight common situations. Subjects rate their likelihood
of dozing in each situation on a scale of 0 (would never doze) to
3 (a high chance of dozing). The ESS score is the sum of the
eight items. The ratings can be added together to form a total
score of 24, with a cut-off value of >10 indicating excessive
daytime sleepiness.35
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Assessment of depression and anxiety

The HAM-D is a rating scale developed to measure the severity
of depressive symptoms. HAM-D evaluates 21 items pertaining
to the affective field. Scores can range from 0 to 54. A total score
is computed reflecting the degree of symptom severity. A score
>10 indicates impairment. Scores between 10 and 17 indicate
mild depression, scores between 18 and 24 indicate moderate
depression and scores over 24 indicate severe depression.36–38
The HAM-A is a rating scale developed to measure the severity
of anxiety symptoms. It consists of 14 items, each defined by a
series of symptoms. Score can range from 0 to 56. A score of
below 17 indicates mild severity, scores in the 18–24 range indi-
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cate mild to moderate severity and from 25 to 30 indicate moderate to severe anxiety.39,40

Analysis
Descriptive statistics, including means, standard deviations,
medians and interquartile range, were used to summarize all the
variables. Considering the non-normality of the data analysed,
the Mann–Whitney U-test was employed to test the significance of the study parameters between the OLP patients and
controls. P values <0.05 were considered to reflect statistical
significance.
A series of hierarchical multiple regression analyses was performed to test the importance of disease-related and psychosocial factors to sleep quality after checking for demographic
factors. Each hierarchical regression analysis computed whether
the variance explained by the specific set contributed significantly to the total variance in sleep quality after checking for the
demographic set. A full model analysis was then computed with
all the variables entered simultaneously into the model to determine the relative contributions of these variables to sleep quality.

Results
Table 1 summarizes the demographic and clinical parameters.
There were 26 female patients (52%) and 24 male patients
(48%).
PSQI reliability

Table 2 shows the reliability analysis of PSQI in OLP patients.
The Cronbach a measure 0.62 indicated a good overall reliability
of the scale. All components present an acceptable level of itemscale Pearson correlation. Item-scale correlation and Cronbach’s
alpha index were used to verify the internal consistency, item by
item, and the global reliability of the PSQI in OLP patients and
controls.

Sleep quality

The global and component scores for the PSQI were significantly
different between cases and controls (Tables 1 and 3). Patients
with OLP had higher mean PSQI scores, indicating a poorer
sleep quality for these patients compared with the healthy controls. Twenty-one patients (42%) were poor sleepers with a PSQI
global score of >5.
Patients with poor quality of sleep Among OLP patients, the
clinical parameters of good (PSQI < 5) and poor (PSQI > 5)
sleepers were compared. Depression (P < 0.001), anxiety
(P < 0.001) and daytime sleepiness (P < 0.001) were found to
be significantly different between the two groups (Table 4).
Dependence of sleep quality As shown in Table 5, depression
(HAM-D), anxiety (HAM-A) and daytime sleepiness (ESS) correlated positively with sleep disturbances (P < 0.001). In 21 poor
sleepers OLP patients, 18 showed mild depression (86%) and
three no depression (14%), 21 showed mild anxiety.
Association with sleep quality The results of the hierarchical
multiple regression analyses predicting sleep quality are shown
in Table 6. Model 1 (the demographic model) tests the contribution of demographic variables to disturbed sleep. Model 2 (the
depression model) tested the contribution of depressed mood to
poor sleep quality after controlling for the demographic variables. Model 3 (the anxiety model) tested the contribution of
anxiety mood to poor sleep after controlling for the
demographic variables. Model 4 (the daytime sleepiness model)
tested the contribution of daytime sleepiness to poor sleep quality of sleep after controlling for the demographic variables. Models 1–4 are the results of hierarchical regression analyses, which
are usually undertaken in research to determine the importance
of predictor variables once the other predictor variables have
already been entered into the equation. Model 5 is the standard

Table 1 Demographic and clinical characteristics of OLP patients and control subjects
Demographic variables

P-value

OLP patients

Control patients

Mean  SD

Mean  SD

Age

55.020  7.238

53.200  8.569

0.254

Years of education

8.780  2.971

9.320  2.910

0.360

Gender

Male:Female 24:26

Male:Female 24:26

–

Marital status

Married:Unmarried 42:8

Married:Unmarried 42:8

–

Full-time job
Clinical parameters

Yes:No 24:26
Median–IQR

Yes:No 11:39
Median–IQR

–
P-value

PSQI

5.0–2.0

4.0–2.0

<0.011*

HAM-D

7.0–3.0

5.0–2.0

<0.001**

HAM-A

7.5–3.0

5.0–3.0

<0.001**

EPS

3.0–1.0

3.0–1.0

0.168

IQR is the interquartile range. The signiﬁcance difference between medians was measured by Mann–Whitney U-test.
*Moderately signiﬁcant 0.01 < P ≤ 0.05, **strongly signiﬁcant P ≤ 0.01.

JEADV 2015, 29, 291–297

© 2014 European Academy of Dermatology and Venereology

Adamo et al.

294

Table 2 Reliability analysis of PSQI scale in OLP patients and
control subjects
PSQI components

Item-scale correlation q
OLP cases

Control cases

Subjective sleep quality

0.42

0.51

Sleep latency

0.29

0.32

value (DR2 = 55.1%, P = 0.001 for depression, DR2 = 57.2%,
P = 0.001 for anxiety). The final full model (the standard multiple regression analysis) in which all of the variables were entered
simultaneously could explain 75% of the variance in sleep quality. The analysis of dependence reported in Table 5 highlights a
very strong correlation between the PSQI and the Epworth
Sleepiness Scale (ESS). This result is consistent with the similar
nature of the two scales and therefore the ESS can be considered
as a proxy variable of PSQI.

Sleep duration

0.63

0.43

Habitual sleep efﬁciency

0.59

0.36

Sleep disturbances

0.16*

0.03*

Use of sleep medications

–

0.61

Discussion

Daytime dysfunction

0.13*

0.17*

Cronbach Alpha

0.62

0.65

OLP etiopathogenesis is complex, with genetic, environmental
and lifestyle factors reported.41,42
In previous studies, in patients with erosive OLP, stress,
depression and anxiety were all correlated with severe, symptomatic oral involvement therefore depression and anxiety were
considered be secondary factors and as consequence of pain; for
this reason we selected only asymptomatic cheratotic forms of
OLP.
In this study, the prevalence of SD in patients with OLP was
42%. PSQI global and all of the component scores were significantly higher for patients with OLP than healthy controls. This
clearly depicts the poorer sleep quality of OLP patients when
compared with healthy subjects. Patients with PSQI >5 had significantly higher levels of anxiety and depression: 18 patients

*Poor correlation between a single item and the global scale (q < 0.3).

regression analysis where all of the variables were entered simultaneously into the model to assess the relative contributions of
these variables to sleep quality. This model takes into account
the interrelations between the predictor variables as well as the
effects of the predictor variables on the outcome variable
(PSQI).
The first model testing the contributions of demographic variables to sleep quality was not found to be statistically significant
(R2 = 6.3%, P = 0.560). The addition of depression (model 2)
and anxiety (model 3) resulted in a significant increase in the R2

Table 3 Comparison of components of PSQI in OLP patients and control subjects
PSQI components

OLP cases

P-value

Control cases

Median

IQR

Range

Median

IQR

Range

Subjective sleep quality

1

0

[0–2]

1

0

[0–2]

0.105

Sleep latency

1

1

[0–3]

0

1

[0–2]

0.315

Sleep duration

1

0

[0–3]

1

0

[0–2]

0.866

Habitual sleep efﬁciency

1

1

[0–2]

1

1

[0–3]

0.128

Sleep disturbances

1

0

[0–6]

0

1

[0–3]

0.008**

Use of sleep medications

0

0

[0–0]

0

0

[0–3]

0.082

Daytime dysfunction

0

1

[0–3]

0

1

[0–4]

0.795

IQR is the interquartile range.
The signiﬁcance difference between medians was measured by Mann–Whitney U-test.
**strongly signiﬁcant P ≤ 0.01.

Table 4 Comparison between good and poor sleepers for OLP patients
PSQI components

PSQI ≤ 5 (n = 29)

PSQI > 5 (n = 21)

Median

IQR

Range

Median

Depression (HAM-D)

6.0

2.5

[2–10]

Anxiety (HAM-A)

6.0

2.5

[2–9]

Daytime sleepiness (ESS)

3.0

1.0

[2–4]

4.0

P-value
IQR

Range

9.0

3.0

[4–18]

<0.001**

10.5

4.0

[4–20]

<0.001**

2.0

[3–14]

<0.001**

IQR is the interquartile range.
The signiﬁcance difference between medians was measured by Mann–Whitney U-test.
**strongly signiﬁcant P ≤ 0.01.
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Table 5 Dependence of sleep quality with clinical parameters and
demographic characteristics a clinical for OLP patients
Pearson q coefﬁcient

P-value

Depression
(HAM-D)

0.76

<0.001**

Anxiety
(HAM-A)

0.77

<0.001**

Daytime
sleepiness (ESS)

0.76

<0.001**

Clinical parameters

Demographic characteristics
Age

0.21

Years of
education

0.036*

0.15

Gender
Marital status

0.144

Median–IQR

Median–IQR

Male 5.5–2.5

Female 4.5–3.0

0.258

Not 6.5–3.0

0.401

Yes 5.0–3.0

IQR is the interquartile range.
For numerical variables P-values were obtained by Pearson correlation
test. For qualitative characteristics P-values were obtained by Mann–Whitney test.
*Moderately signiﬁcant 0.01 < P ≤ 0.05. **strongly signiﬁcant P ≤ 0.01.

(86%) showed mild depression (HAM-D median 9–IQR 3) and
all patients present mild anxiety (HAM-A median 10.5–IQR 4).
Interestingly, none of them were taking antidepressants and this
could be due to the probable underestimation of depression and
anxiety in disease like OLP. In our study, the association
between depression (P < 0.001), anxiety (P < 0.001), daytime
sleepiness (P < 0.01) and sleep quality in OLP patients, which
was evident and significant on bivariate analysis, remains significant in standard multiple regression analyses.

In previous studies, SD often occurs in conjunction with psychiatric disorders, most notably depression and anxiety, both of
which have SD as a diagnostic criterion.43–45 There are a number
of longitudinal studies demonstrating an increased risk of newonset psychopathology over time in individuals with SD at baseline.46,47 In cases of remitted depression, SD often is a residual
problem that confers increased risk for relapse.48,49 In case where
SD do resolve it often occurs as prodromal symptom prior to
relapse.50
OLP pathogenesis remains highly debated but it is generally
accepted an underlying immune-mediated mechanism. An
unknown antigen could be processed and presented by resident
presenting antigen cells and keratinocytes inducing an MHC
class II, T-cell-mediated immunologic response. Activated T cells
expressed adhesion molecules (VLAs, VCAMs, ICAMs) together
with maturation markers (CD25, CD71, CD45RO) producing
Th1 cytokines (IL-2 and IFN-gamma).51 CD4+ helper T cells via
Th1 cytokines can activate CD8+ cytotoxic T cells to trigger
basal keratinocytes apoptosis via TNF-a.52 TNF-a expression
can improve the activation of NF-kB in subepithelial T cells
leading to increase the expression of other inflammatory cytokines including IL-8 and IL-6.53,54 It has been demonstrated that
OLP patients show also systemic impaired T cells response: the
percentage and number of peripheral blood CD4+, CD45RA+ T
lymphocytes are increased together with serum levels of TNF-a,
IL-6 and IL-10.1,55 In this context of inflammation, cytokines
can access the central nervous system and interact with the cytokines network of the brain with deep influence on the function.56
Alterations in immune function have been found in depressed
patients including early reports of immune suppression followed
by evidence of increased inflammatory activity (e.g. increased

Table 6 Multiple linear regression model predicting sleep quality in OLP patients
Predictors

Model 1
Beta (SE)

Model 2
P-value

Beta (SE)

Model 3
P-value

Beta (SE)

Model 4
P-value

Beta (SE)

Model 5
P-value

Beta (SE)

P-value

Age

0.04 (0.05)

0.449

0.03 (0.03)

0.393

0.03 (0.03)

0.435

0.03 (0.03)

0.273

0.03 (0.03)

0.301

Years of
education

0.02 (0.13)

0.884

0.13 (0.08)

0.120

0.07 (0.08)

0.405

0.08 (0.07)

0.290

0.10 (0.07)

0.162

Gender: Female

0.48 (0.74)

0.519

0.37 (0.48)

0.441

0.28 (0.47)

0.555

0.32 (0.44)

0.462

0.30 (0.40)

0.459

Marital status:
Married

1.36 (1.01)

0.201

1.15 (0.68)

0.099+

1.18 (0.66)

0.081+

1.11 (0.61)

0.081+

1.10 (0.57)

0.058+

0.75 (0.09)

<0.001**

0.19 (0.16)

0.233

Depression
(HAM-D)
Anxiety (HAM-A)

0.61 (0.07)

<0.001**

Daytime
sleepiness (ESS)
R2 (%)

1.73 (0.19)
6.3

R2 change (%)

0.560

<0.001**

0.19 (0.13)

0.157

1.01 (0.28)

<0.001**

61.4

<0.001**

63.5

<0.001**

68.1

<0.001**

74.7

<0.001**

55.1

<0.001**

57.2

<0.001**

61.8

<0.001**

68.4

<0.001+

SE are the standard errors of beta estimates. P-values were obtained by hypothesis test on regression coefﬁcients. + Suggestive of signiﬁcance
0.05 < P ≤ 0.10.
*Moderately signiﬁcant 0.01 < P ≤ 0.05. **strongly signiﬁcant P ≤ 0.01.
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circulating levels of inflammatory markers as pro-inflammatory
cytokines, including interleukin-1,IL-6 and tumour necrosis factor, TNF-a). This evidence has led to the hypothesis that cytokines and inflammatory factors may be involved in the
pathophysiology of neuropsychiatric disorders such as depression.56–58 Several studies revealed that pro-inflammatory cytokines such as IL-1, IL-6 and TNF-a are implicated in the
regulation of sleep and that sleep is a strong regulator of immunological processes.59,60 Sleep disturbance may enhance proinflammatory cytokine production, e.g. TNF-a and IL-6, leading
to suggestions of bidirectional communication between the central nervous and immune system which is mediated by shared
signals (neurotransmitters, hormones and cytokines).61–65 In
OLP patients, saliva and serum IL-6 and TNF-a concentrations
were suggested to be useful in monitoring disease activity status
and therapeutic response, with a reduction associated with significant subjective improvement in discomfort symptoms following treatment.55,66,67 This context suggests that
psychobiological mechanisms may contribute to OLP pathogenesis and that psychiatric comorbidity may enhance OLP immunological reactivity.
In our study, OLP patients with SD showed levels of anxiety
and depression higher than good sleepers. According to the literature,68–70 we suppose that SD are the starting point for the initiation of anxiety and depression already considered risk factors
for OLP and suggested the importance of screening for SD in
OLP patients. PSQI and ESS are high sensitivity tests, easy to
perform and it could be useful to screen SD in OLP patients and
we suggest to investigate via questionnaires, the presence of anxiety and depression only in patients with PSQI> 5.
Limitation

Our study sample included many patients over 40 years of age
for whom SD is a common complaint regardless of physical conditions, the study was cross-sectional and we could not established the cause–effect relationship of the psychic aspects of the
individual and the oral findings.

Conclusions
This study has confirmed the comorbidity of sleep disturbances,
anxiety and depression in a sample of asymptomatic and cheratotic OLP. Our results emphasize the importance of assessing of
sleep variables in clinical evaluation and possibly, in treatment.
Further investigations are needed to evaluate the relationships
among SD, mood disorders and the chronic course of the different clinical variance of OLP.
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