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Abstract
Background: The symptomatology in Burning Mouth Syndrome (BMS) is complex and 
it should be considered in accordance with a biopsychosocial model.
Objectives: To evaluate the multidimensional aspects of pain with a complete battery 
of tests and to analyse its relationship with potential predictors such as mood disor-
ders, sleep and quality of life.
Methods: Forty patients with BMS versus an equal number of age and sex- matched 
healthy controls were enrolled. The VAS, SF- MPQ, BPI, PD- Q, BDI- II, STAI, PSQI, ESS, 
SF- 36 and OHIP- 14 were administered.
Results: The scores of the VAS, SF- MPQ, BPI, PD- Q, BDI- II, STAI, PSQI, SF- 36 and 
OHIP- 14 were statistically significantly higher in the BMS patients than the controls 
(p < .001**). A strongly linear correlation between pain (VAS, SF- MPQ, BPI and PD- Q) 
and disease onset (STAI, BDI- II, PSQI and sub- items of SF- 36 and OHIP- 14) was found. 
In the multiple regression analysis, the contributions of the BDI- II and OHIP- 14 were 
found to be statistically significant with the SF- MPQ, PD- Q and BPI in terms of sever-
ity and interference, while the contributions of the STAI and sleep were found to be 
statistically significant with the SF- MPQ and BPI in terms of severity and interference, 
respectively.
Conclusions: Pain tests are differently correlated with mood and quality of life. 
Therefore, a complete analysis of the patient requires several tools to better under-
stand the multidimensional aspects of pain in BMS.
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1  |  INTRODUC TION

Burning Mouth Syndrome (BMS) is a complex chronic oro- facial pain 
disorder characterised by pain in the oral cavity without any evi-
dent clinically causative lesions. In accordance with the International 
Classification of Oro- facial Pain, 1st edition (ICOP 2020),1 BMS is 
defined as an intra- oral burning or dysaesthetic sensation, recurring 
daily for more than 2 h per day for more than 3 months, without 
evident causative lesions on clinical examination and investigation; 
including patients report not only bilateral intra- oral or facial pain 
but also those with a unilateral symptomatology. The aetiology is 
unknown and is probably of multifactorial origin, with increasing ev-
idence that BMS may be a neuropathic disorder involving the central 
and peripheral nervous system.2 The worldwide prevalence of the 
disease is around 4% but varies considerably in relation to the differ-
ent definitions of BMS with consequent different inclusion criteria 
considered. The prevalence increases in post- menopausal women 
(18%), with a female- to- male ratio ranging from 3:1 to 20:1.3 This 
is probably due to a reduction in the sexual hormones, which can 
cause a toxic effect on the peripheral and central neurons.

The main symptom reported by patients affected by BMS is 
pain.4 This is, therefore, the primary element to consider in any 
BMS diagnosis. The pain is usually persistent, of moderate intensity 
and poorly localised and described as dull, pressing or of a burn-
ing character, either scalding, tingling or numbing. It does not dis-
turb sleep and is less severe in the morning, getting worse during 
the day, although generally alleviated by eating and drinking. The 
most common site for the pain or burning is the tongue (the anterior 
two- thirds or the tip), followed by the hard palate, gingivae, lower 
lips and pharynx. The symptomatology is frequently complicated 
by additional symptoms such as dysgeusia, subjective xerostomia, a 
bitter/metallic taste, sialorrhea, globus and foreign body sensation.3

Pain manifested in the physical and anatomical dimensions is char-
acterised by psychological, social and cultural dimensions that affect 
the subjective experience of pain in a biopsychosocial context. The 
complete analysis of the symptoms of BMS and of the way in which 
they can affect the life of the patient is very complex and continues 
to be a challenge for clinicians. For this reason, various questionnaires 
have been used in the assessment of pain in patients with BMS in order 
to evaluate every feature of this multidimensional symptomatology.3

Traditionally, the Visual Analogue Scale (VAS),5,6 the Numeric 
Rating Scale (NRS)7 and the short form of the McGill Pain Questionnaire 
(SF- MPQ)8- 10 have been the most frequently used tools for measuring 
and estimating pain intensity and quality in BMS. In addition, recently, 
in three studies11- 13 the Pain DETECT Questionnaire (PD- Q) has been 
used in a screening stage to evaluate the neuropathic component of 
pain in this disease. However, none of these questionnaires are able 
to assess how the pain interferes with the patient's functioning. In 
contrast, the Brief Pain Inventory (BPI)14 is a simple and valid tool able 
to measure not only the intensity and location of the pain but also the 
degree of interference in the lives of patients with either nociceptive 
or neuropathic pain. Accordingly, it has been used only in our previous 
study and in the study of Lee et al.15

Until now, few studies have investigated the pain experience of 
patients affected by BMS through a comprehensive pain assessment 
including several questionnaires, taking into account also the psycho-
logical profile of the patients and analysing the potential predictors 
of pain.16- 18 Therefore, the primary outcome of this study has been to 
investigate the intensity, quality and interference of the pain through 
the use of different questionnaires such as the VAS, SF- MPQ, PD- Q 
and BPI in order to obtain a comprehensive multidimensional anal-
ysis. The secondary outcome has been to evaluate the relation be-
tween pain, mood disorders (anxiety, depression and sleep disorders) 
and quality of life (QoL) to better understand, which are the most 
important predictors that may affect the experience of pain.

2  |  METHODS

2.1  |  Study design and participants

This was an observational case- control study, which was con-
ducted at the Oral Medicine Department of the University of 
Naples ‘Federico II’ in accordance with the ethical principles of the 
World Medical Association Declaration of Helsinki. It was approved 
by the Ethical Committee of the University (Approval Number: 
251/19— the date of approval was February 20, 2019). The adopted 
methods conformed with the Strengthening of the Reporting of 
Observational Studies in Epidemiology (STROBE) guidelines for ob-
servational studies.19 It was conducted between March 2020 and 
December 2021.

The target sample size equal to 40 patients for each group (BMSs 
and controls) was set by fixing a power test value (1- Beta) no less than 
99% associated with a significance of no more than 1%. This sample 
size was carried out using the effect size value of 1.49, measured in a 
previously published research study regarding the PSQI scale.20 The 
calculations were computed using Gpower software (v 3.1.9).

At the beginning 90 participants were recruited, aged 55– 
75 years. They included patients from our group suffering from BMS 
at the first consultation who had never been treated and, in addition, 
healthy subjects presenting for routine dental treatment during the 
study period. Every eligible subject was invited to participate in this 
study and provided written informed consent. No payment was pro-
vided for participation. The patients with BMS and the controls were 
enrolled in order to match the sample by age, gender and educational 
level. At the baseline appointment (time 0), 46 patients in the study 
group and 44 in the control group were considered eligible for this 
study. At the end of this process, considering the target sample size, 
40 individuals in each group met the inclusion and exclusion criteria.

In accordance with the International Classification of Oro- facial 
Pain (ICOP 2020) 1st edition,1 the inclusion criteria of the BMS 
group were:

• patients experiencing an intra- oral burning or dysaesthetic 
sensation, recurring daily for more than 2 h per day for more 
than 3 months, without evident causative lesions on clinical 
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examination and investigation; the pain has the characteristics 
of burning quality and is experienced superficially in the oral 
mucosa;

• patients, male or female, aged at least 18;
• patients with normal blood test findings (including blood count, 

blood glucose levels, glycated haemoglobin, serum iron, ferritin 
and transferrin);

• patients who are not currently in treatment with psychotropic 
drugs.

The BMS group exclusion criteria were:

• patients suffering from diseases that could be recognised as a 
causative factor of BMS;

• patients unable to understand or complete the questionnaires;
• patients having a history of a psychiatric disorder or a neurologi-

cal or organic brain disorder;
• patients undergoing treatment with psychotropic drugs or sys-

temic drugs possibly associated with oral symptoms;
• patients having a history of alcohol or substance abuse;
• patients suffering from obstructive sleep apnoea syndrome 

(OSAS).

The inclusion criteria of the healthy subjects were:

• subjects without any lesion of the oral mucosa;
• subjects referring to the dental clinic for routine dental care with-

out acute/chronic pain;
• subjects, male or female, aged at least 18;
• subjects without a psychiatric disorder or a neurological or or-

ganic brain disorder;
• subjects without a history of BMS;
• subjects with normal blood test findings (including blood count, 

blood glucose levels, glycated haemoglobin, serum iron, ferritin 
and transferrin);

• subjects who had not undergone treatment with psychotropic 
drugs.

The exclusion criteria of the healthy subjects were:

• subjects unable to understand or complete the questionnaires;
• subjects having a history of alcohol or substance abuse;
• subjects suffering from OSAS.

2.2  |  Measures

At their first consultation, all the participants underwent a careful medi-
cal analysis, specifically an intra-  and extra- oral examination by an ex-
pert clinician in oral medicine (DA). Their gender, age, years of education, 
family situation, job status, disease onset (in years), sleep duration (in 
hours), risk factors (current smoking status, alcohol consumption), oral 
symptoms and their location, medical comorbidities and systemic drugs 
taken were recorded and their Body Mass Index (BMI) was calculated.

In addition, the patients and controls underwent the following 
battery scales for a complete analysis of any pain experienced and 
their psychological profile and QoL (Figure 1).

2.3  |  Pain assessment

The Visual Analogue Scale (VAS)21 is a validated instrument used to 
measure the intensity of pain. Patients mark a 10 cm scale ranging 
from the absence of pain (at the 0 cm end) to maximum pain (at the 
10 cm end); the distance between 0 and the patient's mark indicates 
the intensity of the pain suffered.

The short form of the McGill Pain Questionnaire (SF- MPQ)22 is 
a measure of the quality of pain. It is a multidimensional pain ques-
tionnaire, which measures the sensory, affective and evaluative as-
pects of the perceived pain.23 It comprises 15 items from the original 
MPQ, each scored from 0 (none) to 3 (severe). There are no estab-
lished critical cut- off points for the interpretation of the scores and, 
as for the MPQ, a higher score indicates worse pain.

The Pain DETECT Questionnaire (PD- Q)11 is a reliable screen-
ing tool with a high sensitivity and specificity for the identification 
of neuropathic pain.24 It is a self- reported questionnaire useful 
to classify pain into three groups: neuropathic, unclear or non- 
neuropathic pain. It consists of nine items: seven descriptive items 
describe the patient's sensorial experience rated on a scale from 0 
to 5 (never, hardly, slightly, moderately, strongly and very strongly 
noticed), one item for the pain radiating pattern (0 to 2 points), 
and one item for the pain temporal pattern (−1 to 1 point). For di-
agnostic purposes, a validated algorithm was used to calculate a 
total score ranging from 0 to 38. A score of less than 12 indicates 
the presence of nociceptive pain, a score of 12– 19 is suggestive of 
possible neuropathic pain while a score of over 19 confirms certain 
neuropathic pain.11

The Brief Pain Inventory (BPI)14 is a validated and widely used 
inventory that has been developed to assess the severity of pain 
and the interference of pain.25 It is a 9- item self- administered 
questionnaire in which the pain severity is assessed by 4 items, 
including the worst and least severe pain experienced in the pre-
vious 24 h, the pain severity on average and the pain ‘right now’, 
ranging from 0 (no pain) to 10 (pain as bad as you can imagine). The 
pain- related interference assesses the degree to which the pain 
affects the 7 domains of functioning (general activity, mood, walk-
ing ability, normal work, relations with other people, sleep and the 
enjoyment of life).

2.4  |  Psychological profile assessment

2.4.1  |  Depression

The Beck's Depression Inventory (BDI- II)26 is a self- administered 
test used, in clinical practice and research, to assess depression. It is 
composed of 21 items, each scored from 0 to 3, with higher scores 
indicating higher levels of depression.
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Domain Test Abbreviation Description Evaluation Score
Pain Visual 

Analogue 
Scale 

VAS Unidimensional measure of pain intensity. 
Score is determined by measuring the distance 
on the line between the “no pain” and the 
patient’s mark, providing a range of scores from 
0–10. 

Self

1 minute

Total score: 0-10

Interpretation: 
1-4: mild pain
5-6: moderate pain
7-10: severe pain 

Short Form -
McGill Pain 
Questionnaire

SF-MPQ It is a short form of Mc-gill Pain Questionnaire.
Measure of the qualitative aspect of pain 
with a sensory subscale (11 words) and an 
affective subscale (4 words). 
For the Pain Rating Index, each selected word is 
scored from 0 (none) to 3 (severe). 
The total score is the sum of the intensity rank 
values of the words chosen.

Self

3-5 
minutes

15 items
(0-3)

Total score:
0-45

Pain DETECT 
Questionnaire 

PDQ A symptom-based assessment tool for the 
identification of neuropathic pain. It is useful to 
classify pain into three groups: neuropathic, 
unclear or non-neuropathic pain

Self

5 minutes

7 items
(0-5 points)

Total score:
0-35

Interpretation:
Score <12 pain is 
unlikely (< 15%) to have 
a neuropathic 
component.
Score >19 pain is likely 
(> 90%) to have a  
neuropathic  
component. 

Brief Pain 
Inventory 

BPI Measure pain severity (severity score) and its 
impact on daily functioning (Interference score) 
in the last 24 hours.
The interference items assess general activity, 
mood, walking ability, normal work, relations 
with people, sleep, and enjoyment of life.
Numerical rating scales from 0 to 10 are used 
for all items. The anchors for pain severity 
scales are 0 = ‘no pain’ and 10 = ‘pain as bad as 
you can imagine’, whilst the interference 
anchors are 0 = ‘no interference’ and 10 = 
‘interferes completely’.

Self

5-10 
minutes

4 BPI severity items
7 BPI interference 
items

Composite scores
Severity score: 
4 items
Total score: 
0-40

Interference score:
7 items
Total score:
0-70

Sleep Pittsburgh 
Sleep Quality 
Index 

PSQI To assess sleep quality and disturbances over a 
1-month time interval.
It consists in 19 items that generate seven 
“component” scores: subjective sleep quality, 
sleep latency, sleep duration, habitual sleep 
efficiency, sleep disturbances, use of sleeping 
medication, and daytime dysfunction.
In scoring the PSQI, seven component scores 
are derived, each scored 0 (no difficulty) to 3 
(severe difficulty). 
The sum of scores for these seven components 
yields one global score.

Self

5-10 
minutes

19 items

Global score:
0-21
Component score: 
0-3

Interpretation:
Global PSQI score > 5 
indicate poor sleep 
quality

Epworth 
Sleepiness 
Scale 

ESS To assess person’s average sleep propensity in 
daily life, or their ‘daytime sleepiness’.
The test is a list of 8 situations in which you rate 
your tendency to become sleepy on a scale of 0, 
no chance of dozing, to 3, high chance of 
dozing.

Self

2-3 
minutes

8 items
(0-3)

Total score:
0-24

Interpretation: 
0–10

F I G U R E  1  Psychometric tests battery. Tests explanation divided for domains: test, abbreviation, description, administration typologies 
and time needed, scoring interpretation
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2.4.2  |  Anxiety

The State– Trait Anxiety Inventory (STAI)27 is a tool commonly used 
to measure anxiety via the self- reporting, grading and quantising of 
these symptoms. This type of test has 40 items, which are divided 

into 2 subscales, with 20 items each, termed respectively: The State 
Anxiety Scale (S- Anxiety) and Trait Anxiety Scale (T- Anxiety). First, 
the S- STAI measures the state of anxiety during the administration 
period (instantly); secondly, the T- STAI investigates the general as-
pects of anxious tendencies.28

F I G U R E  1   (Continued)

Normal range 
11–14
Mild sleepiness
15–17
Moderate sleepiness
18 or higher
Severe sleepiness

Depression Beck 
Depression 
Inventory II

BDI-II To measure the presence and severity of 
depressive symptoms in clinical practice and 
research. 
It is composed by 21 items, each scored from 0 
to 3, with higher score indicating higher levels 
of depression. 

Self

5 minutes

21 items 
(0-3)

Total score:
0-63

Interpretation:
0–9 Normal
10–18 Mild depression 
19–29 Moderate 
depression
30–63 Severe 
depression

Anxiety State-Trait 
Anxiety 
Inventory

STAI It is a commonly used to quantify a range of 
anxiety symptoms
Form Y, its most popular version, has 20 items 
for assessing trait anxiety(T-Anxiety) and 20 for 
state anxiety (S-Anxiety). All items are rated on 
a 4-point scale (e.g., from “Almost Never” to 
“Almost Always”). 

Self

20 
minutes

40 items:
20: T-Anxiety
20: S-Anxiety

Total score: 20-80

Interpretation:
A cut point of 39–40, 
for each subscale, 
detect clinically 
significant symptoms.
Higher score indicating 
greater anxiety.

Quality of 
life

36-Item Short 
Form Survey 

SF-36 To assess the individual quality of life.
It comprises 36 questions which cover eight 
domains of health: vitality, physical functioning, 
bodily pain, general health perceptions, 
physical role functioning, emotional role 
functioning, social role functioning, mental 
health.
Each scale is directly transformed into a 0-100 
scale on the assumption that each question 
carries equal weight. The score of zero is 
equivalent to maximum disability and a score of 
100 is equivalent to no disability

Self

8-10 
minutes

36 items
8 domains

Each domain:
0-100

Interpretation:
Lower scores:
More disability

Higher scores:
Less disability

Oral Health 
Impact Profile

OHIP-14 To assess the impact that oral health problems 
can have on an individual’s quality of life; it 
consists of 14 items that explore seven domains 
of impact (functional limitation, pain, 
psychological discomfort, physical disability, 
psychological disability, social disability and  
handicap). All items are presented with a five-
category rating scale ranging from “never” (0), 
“hardly ever” (1), “occasionally” (2), “often” (3), 
to “very often” (4). 

Self

5-6 
minutes

14 items
(0-4)

Total score:
0-56

Interpretation:
Higher score:
indicating a poorer oral 
health-related quality 
of life. 
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2.4.3  |  Sleep

Subjective sleep quality and daytime sleepiness were evaluated using 
the Pittsburgh Sleep Quality Index (PSQI)29 and Epworth Sleepiness 
Scale (ESS),30 respectively. First, the PSQI evaluates sleep quality, 
considering a period of 1 month, and its total score (0– 21) is divided 
into 7 components (0– 3), which are: subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, sleep disturbances, 
use of sleeping medication and daytime dysfunction. Secondly, the 
ESS measures daytime sleepiness through 8 items, each scored from 
0 to 3. In this scale a higher score corresponds to a higher sleep pro-
pensity in daily life.

2.5  |  Quality of life assessment

2.5.1  |  Health- related quality of life

The 36- Item Short- Form Health Survey (SF- 36)31 is the most fre-
quently used instrument for the evaluation of the health- related 
quality of life (HRQoL). The SF- 36 measures eight scales: physical 
functioning (PF), physical role (RP), bodily pain (BP), general health 
(GH), vitality (VT), social functioning (SF), emotional role (RE) and 
mental health (MH). The scores are transformed to range from zero, 
where the respondent has the worst possible health, to 100, where 
the respondent is in the best possible health.

2.5.2  |  Oral health- related quality of life

The OHIP- 1432 is a questionnaire composed of 14- items used to 
evaluate the consequences of oral diseases in seven dimensions: 
functional limitations, social handicap, disability, physical disability, 
psychological disability, discomfort and pain.

2.6  |  Statistical analysis

The R software (v. 4.1 2) (Team Rcore, 2016) was used to perform 
the statistical analyses. Descriptive statistics, including means, 
standard deviations (SD), medians and interquartile ranges (IQR), 
were measured to analyse the socio- demographic and clinical 
characteristics of the two groups. To assess the significant differ-
ences between the percentages in the two groups, Fisher's exact 
test was used.

The Mann– Whitney U- test was performed to test any dif-
ferences between the clinical parameters, psychological profile, 
sleep and QoL and to evaluate the recorded medians of the VAS, 
BPI, PD- Q, SF- MPQ, S- STAI, T- STAI, BDI, PSQI, ESS, SF- 36 and 
OHIP- 14. A dependency analysis among the pain tests and quali-
tative predictors in the BMS patients was computed. The Mann– 
Whitney U- test was used to measure the dependency between 
the pain tests and gender, marital status, employment status, 

smoking and alcohol consumption. Spearman's linear correlation 
analysis was tested between the pain tests (VAS, SF- MPQ, PD- Q, 
BPI severity and BPI interference) and qualitative predictors (age, 
years of education, BMI, sleep duration, disease onset, S- STAI, T- 
STAI, BDI, PSQI, ESS, SF- 36 and OHIP- 14. For these analyses, the 
significant difference between correlation coefficients was mea-
sured using the Bonferroni correction.

Correlation matrices, using the patient group data only, were 
constructed to identify potential covariates. Finally, multivariate lin-
ear regression analyses were computed by entering all the identified 
variables/predictors of a univariate analysis; unadjusted coefficient 
estimations were obtained for each significant predictor identified 
from the correlation analysis. A total of nine models were computed. 
For each model, the adjusted R2 is reported. It measures the overall 
goodness of fit adjusted for the number of variables included in the 
model.

The coefficient estimated for the binary variables (marital status, 
employment status, smoking and alcohol consumption) measures 
the effect of the Yes response on the outcome estimation. The de-
mographic model (model 1) was computed to test the contribution 
of the demographic variables to the pain symptoms. Next, model 2 
also considers the disease onset, model 3 the S- STAI and T- STAI, 
model 4 the BDI- II, model 5 the sleep duration, model 6 the PSQI, 
model 7 the SF- 36 components and model 8 the OHIP. Each model 
was computed after controlling for demographic variables to test the 
contribution of the pain variables to the VAS, SF- MPQ, PD- Q, BPI 
severity and BPI interference, respectively.

Finally, a standard regression analysis (model 9) was computed 
by entering all the variables simultaneously into the model to esti-
mate the relative contributions of all the variables to the pain symp-
toms. In all the steps, standard errors of the model coefficients, 
which measure the statistical precision of the inference estimation 
of the model parameters, are provided. The R software (v. 4.1 2) was 
used to conduct all the statistical analyses in this study, and a p- 
value <.05 (two- tails) was considered statistically significant. A post 
hoc power calculation was performed for the Mann –  Whitney test. 
Considering the analysis of the different tests, the effect size ranged 
from 0.69 to 0.76 for a sample size of 40 participants in each group, 
with a significance level of 0.05. The power test value (1- Beta) was 
from 0.91 to 0.97 (the analysis was performed with the Gpower 
software).

3  |  RESULTS

The socio- demographic characteristics, the prevalence of systemic 
diseases and the drug consumption of the sample are shown in 
Table 1. No statistically significant differences were found between 
the BMS patients and controls in relation to gender, age, education 
level, family situation and employment status. However, the BMS pa-
tients reported a shorter sleep duration compared with the healthy 
subjects (6.04 ± 1.30; p- value .020*) in addition a significantly higher 
proportion of the BMS patients were habitual moderate alcohol 
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BMS Controls p- Value

Demographic variables

Gender Frequency (%) Frequency (%) 1.000

Male 10 (25%) 11 (27.5%)

Female 30 (75%) 29 (72.5%)

Age (in years) Mean ± SD Mean ± SD .285

65.6 ± 8.60 63.7 ± 7.10

Education (in years) 9.3 ± 5.30 9.55 ± 5.29 .833

Family situation Frequency (%) Frequency (%) .248

Single 3 (7.5%) 0 (0%)

Married 33 (82.5%) 38 (95%)

Divorced 1 (2.5%) 1 (2.5%)

Widowed 3 (7.5%) 1 (2.5%)

Employment Frequency (%) Frequency (%) .205

Employed 8 (20%) 15 (37.5%)

Unemployed 20 (50%) 17 (42.5%)

Retired 12 (30%) 8 (20%)

Body Mass Index (BMI) Mean ± SD Mean ± SD .461

27.5 ± 4.28 26.9 ± 3.50

Sleep duration (h) 6.04 ± 1.30 6.68 ± 1.10 .020*

Risk factors

Smoking Frequency (%) Frequency (%) .386

Never smokers 30 (75%) 32 (80%)

Very light smokers (<5 cigarettes) 4 (10%) 1 (2.5%)

Light smokers (5– 10 cigarettes) 2 (5%) 0 (0%)

Moderate smokers (10– 15 cigarettes) 2 (5%) 3 (7.5%)

Heavy smokers (>15 cigarettes) 2 (5%) 4 (10%)

Alcohol use Frequency (%) Frequency (%) .029*

Moderate drinkers (<14 units/week) 8 (20%) 1 (2.5%)

Not 32 (80%) 39 (97.5%)

Systemic diseases

Essential hypertension 19 (47.5%) 14 (35%) .364

Hypercholesterolemia 14 (35%) 10 (25%) .465

Myocardial infarction 0 (0%) 3 (7.5%) .241

Asthma 2 (5%) 3 (7.5%) 1.000

Gastroesophageal reflux disease 8 (20%) 5 (12.5%) .546

Endocrine disease 1 (2.5%) 0 (0%) 1.000

Thyroid disease 7 (17.5%) 6 (15%) 1.000

Benign prostatic hypertrophy 1 (2.5%) 1 (2.5%) 1.000

Drug consumption

Beta blockers 7 (17.5%) 9 (22.5%) .781

Angiotensin receptor blockers 3 (7.5%) 5 (12.5%) .456

Diuretics 4 (10%) 7 (17.5%) .518

Calcium channel blockers 4 (10%) 3 (7.5%) 1.000

ACE- inhibitors 7 (17.5%) 4 (10%) .518

Simvastatin 12 (30%) 6 (15%) .180

Antiplatelets 9 (22.5%) 8 (20%) 1.000

TA B L E  1  Socio- demographic profile, 
risk factors, prevalence of systemic 
diseases and drug consumption of BMS 
patients and controls
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consumers compared to the controls (8 patients; 20%; p- value: 
.029*). In addition, no statistically significant differences were found 
in relation to the prevalence of systemic diseases and drug consump-
tion between the cases and controls.

Comparisons of the clinical parameters between the BMS pa-
tients and controls are summarised in Table 2. Considering the VAS 
scale, the patients with BMS reported a score median of 10 [8– 10]; 
specifically, 2 patients (5%) had mild pain, 1 (2.5%) moderate pain 
and 37 (92.5%) severe pain. The PD- Q scores showed a median of 
8 [4.75– 11.2]; precisely, 30 BMS patients (75%) had a PD- Q total 
score < 12, 7 patients (17.5%) had a score between 12– 19 and only 3 
patients (7.5%) had a total score > 19. In contrast, in the healthy sub-
ject group all the patients (40; 100%) had a PD- Q score < 12.

In addition, the BMS patients showed statistically significant 
differences in the medians and IQRs of the scores of the STAI and 
BDI- II (p- value <.001**). In detail, in the BMS group 37 patients 
(92.5%) and 34 patients (85%) had a S- STAI and T- STAI score higher 
than 40, respectively, while in the healthy group only 18 subjects 
(45%) and 22 subjects (55%) had these scores, respectively, such 
scores being greater than the predictive threshold value. These re-
sults suggest that the majority of patients with BMS are affected by 
anxiety, both trait and state. Considering the BDI- II test, the median 
and IQR range of the scores in the BMS group were 15 and [10– 23, 
respectively, while in the healthy subject group they were 6 and [2– 
9.25], respectively.

8 (20%) BMS patients did not show any clinical depression 
(score < 10) while 19 (47.5%), 10 (25%) and 3 (7.5%) patients pre-
sented mild depression (score: 10– 18), moderate depression (score: 
19– 29) and severe depression (score > 30), respectively. Regarding 
sleep evaluation, the BMS patients showed a strongly statisti-
cally significant difference in the PSQI total score (p < .001**) and 
in the three component scores (subjective sleep quality, sleep la-
tency and use of sleeping medication (p- value <.001**). Poor sleep 
(PSQI > 5) was found in 30 BMS patients (75%) while only in 21 of 
the healthy subjects (52.5%). Although no statistically significant 
differences were found in the ESS total score between the two 
groups. Statistically significant differences were found in the me-
dian and IQR of the SF- 36 sub- items (BP, p < .001**; VT, p < .001**; 
SF, <0.001**; RE, 0.002**; MH, <0.001**) and in the total score of 
OHIP- 14 (p < .001**) between the patients and controls, suggesting 
an impairment in the HRQoL and Oral health- related quality of life 
(OHQoL) of the BMS patients.

The type and location of the oral symptoms are shown in Table 3. 
Statistically significant differences were found between the cases 
and controls in relation to most of the symptoms. All the BMS pa-
tients reported a burning sensation followed by xerostomia (30; 
75%), a change in the tongue morphology (25; 62.5%) and dysgeusia 
(19; 47.5%). The worst symptoms reported by the BMS patients were 
burning (57.5%) followed by xerostomia (17.5%) and a change in the 
tongue morphology (10%).

In addition, the BMS patients had consulted an average of two 
specialists each and had waited 21.40 ± 25.25 months before obtain-
ing a proper diagnosis. Dentists (31; 77.5%) and physicians (22; 55%) 
were the most frequent doctors consulted. Regarding the causes of 
disease attributed by the patients; in the majority of cases the onset 
of the BMS symptomatology appeared after dental treatment (14; 
35%) or after a stressful life event (12; 30%).

The linear correlation analysis between the VAS, SF- MPQ, 
PD- Q, BPI severity and BPI interference and the quantitative and 
qualitative predictors in the BMS patient group is summarised in 
Table 4. Specifically, among the quantitative predictors a statistically 
significant positive correlation was found between the patient's 
age and BPI interference (p- value: .031*) and between sleep dura-
tion and VAS, SF- MPQ and BPI severity and interference (p- value: 
.011*;  .035*; .023*; .044*, respectively). A strongly statistically pos-
itive correlation was found between disease onset, S- STAI, BDI- II 
with all the pain questionnaires (p- value: <.001**) and between T-  
STAI with VAS, SF- MPQ, PD- Q and BPI severity and interference 
(p- value: .002**; <.001**;<.001**;<.001**, .002**, respectively). A 
positive correlation was found between PSQI and VAS, SF- MPQ, 
BPI severity and BPI intensity (p- value:<.001**; .008**; <.001**; 
<.001**, respectively) while ESS correlates only with PD- Q (p- 
value:  .041*) and BPI severity (p- value: .013*). In addition, a strongly 
statistically positive correlation was found between every compo-
nent of the SF- 36 and OHIP- 14 total score and all the pain ques-
tionnaires. Evaluating the qualitative predictors there is a significant 
positive correlation only between marital status and the VAS scale 
(p- value:  .025*).

The results of the simultaneous multiple linear regression anal-
yses for the BMS patients, predicting the VAS, SF- MPQ, PD- Q, BPI 
severity and BPI intensity, are summarised in Table 5. In detail, no 
predictors were found to correlate with VAS in the BMS patients. In 
the second model (SF- MPQ), the contribution of T- STAI, BDI- II and 
OHIP- 14 was found to be positively correlated with SF- MPQ in the 

BMS Controls p- Value

Blood thinners 1 (2.5%) 2 (5%) 1.000

Levothyroxine sodium 1 (2.5%) 5 (12.5%) .201

Proton pump inhibitors 13 (32.5%) 5 (12.5%) .059

Note: The Significance difference between the percentages was measured by the Fisher's exact 
test. The Significance difference between means was measured by the T-  test.
Abbreviation: BMS, burning mouth syndrome.
*Significant .01 < p ≤ .05.

TA B L E  1  (Continued)
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BMS patients (β: 0.44 p- value: .016*; β: 0.50 p- value: < .001**; and 
β: 0.52 p- value: < .001**, respectively) resulting in a significant in-
crease in the R2 value (DR2 = 21.8% p- value: .008**; DR2 = 32.1% 
p- value < .001**; and DR2 = 41.3 p- value < .001**, respectively). In 
the third model (PD- Q); the contribution of BDI- II and OHIP- 14 was 
found to be positively correlated with PD- Q in the BMS patients 
(β: 0.34 p- value: .004**; and β: 0.33 p- value: .003**, respectively) 
resulting in a significant increase in the R2 value (DR2 = 13.3% p- 
value: .004**; and DR2 = 13.8% p- value: .003**; respectively). In 
the fourth model (BPI severity) the contribution of BDI- II, ESS and 
OHIP- 14 was found to be positively correlated with BPI severity in 
the BMS patients (β: 0.70 p- value: .004**; β: 1.92 p- value: .004**; 
and β: 0.49 p- value: .037*, respectively) resulting in a significant in-
crease in the R2 value (DR2 = 16.5% p- value < .004**; DR2 = 21.1% 

p- value .004**; and DR2: 4.4% p- value: .037*, respectively). In the 
fifth model (BPI interference) the contribution of BDI- II, PSQI and 
OHIP- 14 was found to be positively correlated with BPI interfer-
ence in the BMS patients (β: 1.19 p- value < .001**; β: 1.61 p- value: 
.0144*; and β: 1.08 p- value < .001**, respectively) resulting in a sig-
nificant increase in the R2 value (DR2 = 31.2% p- value < .001**; 
DR2 = 5.7% p- value .014*; and DR2: 28.0% p- value < .001**, 
respectively).

The final full model (model 9) tests the contribution of all the 
demographic variables and confounding factors, entered simultane-
ously, to pain. In SF- MPQ, in BPI severity and in BPI interference the 
final model was found to be statistically significant (DR2 = 39.4% 
p- value: .045*; DR2 = 52.1% p- value: .011*; and DR2 = 57.2% p- 
value:  .003**, respectively).

Clinical parameters BMS (Median; IQR) Controls (Median; IQR) p- Value

VAS 10 [8– 10] — /

SF- MPQ 5 [3– 7.25] — /

PD- Q 8 [4.75– 11.2] — /

BPI

Severity score 30 [19.8– 37] — /

Interference score 18 [9– 32]

STAI state 50 [44.8– 61] 37 [33– 50] <.001**

STAI trait 50 [43.8– 55.2] 40 [33.8– 48.2] <.001**

BDI- II 15 [10– 23] 6 [2– 9.25] <.001**

PSQI 8.50 [4.75– 11] 5 [3– 7] <.001**

Subjective sleep quality 1.50 [1– 3] 1 [0.75– 1] <.001**

Sleep latency 2 [1– 2] 1 [0– 1] <.001**

Sleep duration 1 [0.75– 2] 1 [0– 1] .118

Habitual sleep efficiency 1 [0– 1] 0 [0– 1] .233

Sleep disturbances 1 [0– 2] 1 [1– 1] .992

Use of sleeping medication 0 [0– 1] 0 [0– 0] <.001**

Daytime dysfunction 1 [0– 1] 0.50 [0– 1] .072

ESS 5 [3– 7.25] 4 [3– 6] .149

SF- 36

Physical functioning (PF) 60 [43.8– 100] 95 [75– 100] .007

Role physical (RP) 75 [0– 100] 100 [68.8– 100] .027

Bodily pain (BP) 51 [40.8– 61] 75 [52– 100] <.001**

General health (GH) 47 [36.5– 57] 65 [45– 72] .008

Vitality (VT) 50 [35– 50] 60 [47.5– 85] <.001**

Social functioning (SF) 62 [46.8– 75] 87 [75– 90.2] <.001**

Role emotional (RE) 66 [0– 100] 100 [66– 100] .002**

Mental health (MH) 48 [40– 57] 72 [60– 80] <.001**

OHIP- 14 21.5 [12– 26] 4 [3– 7.25] <.001**

Note: The significance difference between medians was measured by the Mann– Whitney test.
Abbreviations: BDI, Beck Depression Inventory; BMS, burning mouth syndrome; BPI, brief pain 
inventory; ESS, Epworth Sleepiness Scale; IQR, interquartile range; OHIP- 14, Oral Health Impact 
Profile- 14; PD- Q, PainDETECT Questionnaire; PSQI, Pittsburgh Sleep Quality Index; SF- 36, 36 
items Short- Form Survey; SF- MPQ, Short- form McGill Pain Questionnaire; STAI, State– Trait 
Anxiety Inventory; VAS, visual analogue scale.
**Significant with Bonferroni correction .002.

TA B L E  2  Clinical parameters: 
Psychological profile, sleep and quality of 
life in BMS patients and controls
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TA B L E  3  Prevalence of oral symptoms and sites involved in BMS patients and control subjects; Disease onset, number of consulted 
doctors and typology of referrals and worst symptom in BMS patients

BMS frequency (%) Controls frequency (%) p- Value

Oral symptoms

Burning 40 (100%) 0 <.001**

Xerostomia 30 (75%) 2 (5%) <.001**

Dysgeusia 19 (47.5%) 0 <.001**

Sialorrhea 7 (17.5%) 0 .012*

Globus pharyngeus 15 (37.5%) 0 <.001**

Itching 5 (12.5%) 0 .055

Intra- oral foreign body sensation 10 (25%) 0 .001**

Tingling sensation 11 (27.5%) 0 <.001**

Occlusal dysesthesia 6 (15%) 0 .026

Change in tongue morphology 25 (62.5%) 0 <.001**

Oral dyskinesia 3 (7.5%) 0 .241

Dysosmia 2 (5%) 0 .494

Location of pain/burning

Gums 26 (65%) 0 <.001**

Cheeks 26 (65%) 1 (2.5%) <.001**

Lips 33 (82.5%) 1 (2.5%) <.001**

Tongue 38 (95%) 0 <.001**

Floor of the mouth 21 (52.5%) 0 <.001**

Anterior palate 25 (62.5%) 0 <.001**

Soft palate 18 (45%) 0 <.001**

BMS

Disease onset in BMS patients (months) Mean ± SD
21.40 ± 25.25

Number of doctors consulted prior to diagnosis of BMS Median; IQR
2; [2, 3]

Referrals Frequency (%)

Dentist 31 (77.5%)

Physician 22 (55%)

Maxillofacial surgeon 7 (17.5%)

Otolaryngologist 8 (20%)

Gastroenterologist 10 (25%)

Dermatologist 2 (5%)

Neurologist 4 (10%)

Psychiatrist 1 (2.5%)

Others 6 (15%)

Self- reported cause of disease Frequency (%)

No attribution 11 (27.5%)

After dental practice 14 (35%)

After stressful life event 12 (30%)

After systemic infection 3 (7.5%)

Worst symptom Frequency (%)

Burning 23 (57.5%)

Xerostomia 7 (17.5%)

Change in tongue morphology 4 (10%)

Globus 1 (2.5%)

Dysgeusia 3 (7.5%)

Sialorrhea 2 (5%)

Note: The Significance difference between the percentages was measured by the Fisher's exact test. The significance difference between medians 
was measured by the Mann– Whitney test.
Abbreviations: BMS, burning mouth syndrome; IQR, interquartile range.
**Significant with Bonferroni correction .004.
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4  |  DISCUSSION

Pain, psychiatric comorbidity and sleep disturbance are frequently 
overlapping and intertwined in BMS, resulting in a complex symp-
tomatology.8,17,33 Therefore, the decision to carry out a detailed 
assessment, including the evaluation of all these features through 
appropriate questionnaires, is essential for BMS diagnosis and treat-
ment, as suggested by the recent IMMPACT recommendations.34 
The present study provides a wide evaluation of the pain experience 
and psychological profile in a sample of patients with BMS analysing 
the intensity, quality, severity and interference of pain on daily life 
activities and evaluating all the predictors that contribute to the pain 
experience.

In this study, pain was described by all the patients as burning 
in quality and it was considered the worst symptom by 23 (57%). 
The most frequent additional symptoms reported by our samples 
were xerostomia, a change in the tongue morphology and dysgeu-
sia, in line with previous studies.3,33,35 In addition, the BMS patients 
suffered from a high pain intensity (VAS: 8– 10; BPI intensity: 19.8– 
30), which deeply interfered, in terms of intensity and quality, in 
the individual's life activities (BPI interference: 9– 32). Specifically, 
the scores of the VAS and BPI intensity of the BMS patients in our 
sample were in line with the study of Rezazadeh et al.17 but higher 
compared with other previous studies. Indeed, in the study of Braud 
et al.,16 which considered 17 BMS patients, the VAS median score 
ranged from 6 to 8, while in the study of Lee et al.15 on 65 patients 
the mean of the VAS intensity and BPI intensity was 5.0 (SD 2.4) and 
4.2 (SD 2.6), respectively.

Instead, in this study, from the analysis of the pain quality, the 
median and IQR of the SF- MPQ assessment was 5 [3– 7.25] in the 
BMS patients, a result considered to be elevated, as compared with 
the study of Riordain8 on 32 individuals, who found a median and 
IQR for the SF- MPQ of 1.0 [0.0– 2.0], and with the study of Tu et al.36 
on 248 patients, where the mean of the SF- MPQ was 2.58 ± 2.98. 
Regarding the interference of pain, the median and IQR of the BPI 
interference score in our sample was higher (18 [9– 32] compared 
with the recent study of Lee et al.15 (4.4; SD 3.1).15 The results of this 
study could be attributed to the delay in the diagnosis and, subse-
quently, to the persistence of not- treated long- lasting pain. Indeed, 
in line with the study of Lee et al.,37 in which the mean (SD) pain 
duration was 21.8 (30.7) months, and the study of Mignogna et al.,38 
in which the average delay from the onset of the symptoms to a de-
finitive diagnosis was 34 months, our study also confirms that BMS 
patients undergo a delay in diagnosis with an average of 2 years, con-
firming the poor knowledge about this disease among the medical 
community.

Moreover, the median and IQR of the PD- Q score of the BMS 
patients in this sample was 8 [4.75– 11.2] and only in 3 patients (7.5%) 
could the pain be considered as neuropathic (PD- Q > 19). This result 
is in accordance with the study of Boku et al.39 on 29 patients with 
BMS where the authors concluded that the pain in fewer than 15% 
could include neuropathic pain elements. These results are in con-
trast with the study of Lopez- Jornet et al.,18 on 33 BMS patients, 

where the pain was considered neuropathic in 21% of patients. In 
the present study, the analysis of the psychological profiles showed 
statistically significant differences in the STAI- T, STAI- S and BDI- II 
scores between the BMS patients and the healthy subjects. In detail, 
37 patients (92.5%) and 34 patients (85%) with BMS presented state 
and trait anxiety, respectively; the majority of the BMS patients 
(19; 45%) suffered from mild depression while 10 patients (25%) 
and 3 patients (7.5%) presented moderate and severe depression, 
respectively.

These results suggested a high prevalence of anxiety and de-
pression in BMS patients in accordance with a recent systematic 
review and recent observational studies.40– 42 In addition, the results 
of the present study demonstrated a strong positive correlation 
between anxiety and depression with pain in the bivariate analysis 
(p- value < .001**). However, in the multiple regression analysis this 
correlation of both mood disorders remained significant only when 
considering the quality of pain (SF- MPQ); at the same time, depres-
sion strongly correlated with PD- Q, BPI severity and interference. In 
accordance with the study of Schiavone et al.,42 these results sug-
gested that a high level of depression rather than anxiety can greatly 
affect the intensity, quality and interference of pain, confirming 
that depression is the most important predictor of the quality and 
interference of pain, as suggested by the stepwise selection in the 
regression analysis.

Regarding sleep evaluation, in line with the studies of Adamo 
et al.,20 the majority of the BMS patients in this study were poor 
sleepers (30; 75%) while the ESS scores did not reveal any dif-
ferences between the cases and controls. In addition, the PSQI 
strongly correlated with the intensity (VAS, BPI severity) and 
quality of pain (SF- MPQ) in the bivariate analysis. However, in the 
multiple regression it remained significant only in relation to the 
BPI severity.

Anxiety, depression and sleep disturbance are the most import-
ant critical psychological factors, which contribute to the modula-
tion and aggravation of the pain experience in BMS, as suggested in 
several previous studies. Although mood disorders, poor sleep and 
pain may individually increase the other conditions, all these fac-
tors combined lead to a vicious cycle that perpetuates all the other 
problems.15,43 The causal relationships among these comorbidities 
in BMS remain unclear, in the sense that we do not know which of 
these conditions begins first. Indeed, the final step, which considers 
the three most significant models of pain prediction (SF- MPQ and 
BPI severity and interference), when all the variables are simultane-
ously included, could explain only 39.4%, 52.1% and 57.25% of the 
variance of the quality, severity and interference of the pain, respec-
tively. This finding suggests that, although there is a high frequency 
of mood disorders in BMS patients and mood and pain share biolog-
ical pathways, the processing of pain and mood may be distinct and, 
therefore, these conditions should be evaluated separately to better 
understand every feature of a patient affected by BMS.

Moreover, in line with a recent systematic review of Pereira 
et al.,44 a poor HRQoL and OHQoL in BMS patients has been de-
tected in this study. Specifically, although in the bivariate analysis 
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every component of the SF- 36 and OHIP- 14 strongly correlated with 
all the scales of pain, in a stepwise selection of the regression analy-
sis only the OHIP- 14 remained strongly significant for the SF- MPQ, 
PD- Q and BPI interference. Therefore, in line with previous stud-
ies,45,46 these results confirm a direct correlation between pain and 
OHQoL, taking into account the fact that interchanging symptoms 
and functional health perception can influence a low OHRQoL and 
increase xerostomia, dysgeusia and other local sensitivities. These 
results suggested that a tool assessing OHQoL, such as OHIP- 14 is 
essential, and it should be always included in the evaluation of pa-
tients with BMS in order to better understand the bidirectional cor-
relation between pain and self- perceived oral health. Indeed, poor 
OHQoL may affect social function of individuals causing in turn a 
psychological impairment and pain worsening.46

Pain dimensions continue to be one of the most frequently 
assessed outcome domains in every study about BMS.9,18,36,39,42 
Therefore, a comprehensive evaluation using not only unidimen-
sional scales, such as the VAS, should be an essential prerequisite 
in future studies on this syndrome. Indeed, the VAS scale, on ac-
count of its simplicity of use, gives a quick pain intensity analysis 
but the assessment should be completed with the use of multidi-
mensional scales such as the SF- MPQ and BPI, useful to evaluate 
the pain characteristics and the interference caused by the pain.23 In 
addition, these scales have shown their positive correlation with the 
psychological profile and QoL. Instead, in accordance with the study 
of Boku et al.,39 the PD- Q seems not to be a suitable tool for the 
evaluation of pain in BMS, if different tools are available, because 
our results confirm that the nature of pain may be nociceptive rather 
than neuropathic.

The BPI is a simple tool, effective in the measurement of pain in-
terference, intensity, location and, possibly, the effectiveness of the 
therapy.14 This questionnaire showed a good reliability and validity 
in several studies on chronic pain and could be useful in the pain 
assessment of patients with BMS because it gives information about 
how the psychosocial profile and pain affect and interfere with the 
individual's daily functioning, also influencing consequently his/her 
QoL.

Moreover, considering that QoL was the second most import-
ant domain according to the IMPACCT recommendations, clinicians 
should consider the SF- 36 and OHIP- 14 as additional tools to com-
plete the analysis.47 It is difficult to select a unique questionnaire 
among these used because, despite the fact that in this study the 
OHIP- 14 was the tool more closely correlated with several compo-
nents of the pain, it is also appropriate to consider the SF- 36 as a 
more complete questionnaire, effective in evaluating every compo-
nent of the QoL.

Regarding the evaluation of the psychological profile, the choice 
of using self- administration tools, such as the BDI- II, STAI, PSQI and 
ESS, seems to be adequate in the assessment of anxiety, depression 
and sleep disturbance in BMS.7 Indeed, these questionnaires are 
simple to use and have demonstrated a good correlation with pain. 
In particular, as suggested by our results, it must be emphasised that 
depression was the most important predictor of pain and, therefore, 

it should be taken into account that a high level of depression may in-
crease the perception of the intensity of the pain and its interference 
in the individual's daily life, worsening the QoL of BMS patients. In 
turn, the modulation of pain may improve the psychological well- 
being, health function and QoL in patients with BMS.

The study presents some limitations. First, the small sample of 
the study, consisting predominantly of women and performed in a 
single centre, should be acknowledged. The limited sample size of 
this study does not allow the obtainment of a complete pain assess-
ment and an understanding of the relative contribution of each fea-
ture. Secondly, the pain scales used were not able to evaluate the 
pain during the last 6 months and the differences in the duration of 
the disease may have influenced our results. Thirdly, it was not clear 
whether the onset of the sleep disturbance and mood disorders was 
antecedent to the pain, or the contrary, and no pain catastrophising 
scales were used. Moreover, the study started previously of RDC 
criteria publication48 and it included only SF- MPQ as suggested 
tool. The effectiveness of this research is, therefore, exploratory 
and should be interpreted with care on account of the small size of 
the sample. Future studies with larger samples of BMS patients are 
needed.

5  |  CONCLUSIONS

The results of the current study show that patients with BMS suffer 
a high level of pain and that this type of pain, in terms of intensity 
and quality, seriously interferes with the individual's life activities. 
Mood disorders, sleep quality and QoL are differently correlated 
with the pain questionnaires and these factors may contribute to the 
pain experience. However, the significance of the role of the psycho-
logical constructs on the pain experience remains unclear.

In particular, depression could play a critical role in the pain ex-
perience of BMS patients. Conversely, demographic and risk factors, 
BMI, disease onset and sleep duration did not correlate with pain.

The complexity of the symptomatology in BMS patients dictates 
the need to evaluate the intensity of pain using not only unidimen-
sional tools, such as the VAS, but also multidimensional question-
naires, such as the SF- MPQ and BPI, in order to better understand 
the quality and interference of pain. In addition, self- administration 
questionnaires, such as the BDI- II, STAI, PSQI, ESS, SF- 36 and OHIP- 
14 should be considered for a comprehensive assessment of the psy-
chological profile and QoL in patients affected by BMS.
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