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SUMMARY 
Background: Burning mouth syndrome is a condition of unknown etiology, characterized by burning symptoms on the otherwise 

clinically healthy oral mucosa. Central and/or peripheral neuropathy is one of the proposed causes for this condition. Psychological 
component in these patients is also very present, as it is known that BMS patients exhibit high levels of pain, anxiety, and depression. 
The aim of this study was to evaluate anxiety and depression among patients with burning mouth syndrome and a control group. We
also further review and discuss the literature available on this subject. 

Subjects and methods: A total of 93 subjects, divided into two groups, participated in this study. The group of patients with BMS 
included 43 participants, while the control group consisted of 50 participants. Self-reported STAI (State anxiety and Trait anxiety) 
and BDI questionnaires were used to evaluate anxiety and depression in subjects in both groups. 

Results: BMS group had higher average total scores of state anxiety, trait anxiety and depression. The difference between the 
BMS group and control group was statistically significant for state anxiety scores and BDI scores. 

Conclusion: We might conclude that BMS patients are more anxious (state) and depressed when compared with the control 
group. However, they do not differ from the control group regarding anxiety as a trait. Thus we might conclude that feeling of 
anxiety in general starts after the BMS symptoms first occur and last for a longer period of time.
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*  *  *  *  *  

INTRODUCTION

It is well-known that patients with certain derma-

tological diseases such as psoriasis (Zeljko-Penavic et 

al. 2013) as well as oral diseases such as burning mouth 

syndrome, oral lichen planus and recurrent aphthous 

ulceration have strong involvement of psychological co-

factors (Gruden et al. 2009). Burning mouth syndrome 

(BMS) affects mostly postmenopausal women and is 

characterized by burning symptoms on the otherwise 

healthy oral mucosa, usually on the tongue, lips and 

palate. Despite extensive studies, no single cause and 

treatment have been determined. Most researchers do 

agree that there is a central and/or peripheral neuro-

pathic underlying disturbance in BMS patients, however 

psychological component in these patients is also very 

present. It is known that BMS patients have high levels 

of pain, anxiety, and depression (Klasser et al. 2016). 

It's been hypothesized whether certain psychiatric 

characteristics, e.g. anxious characteristics, personality 

disorder or somatization play an underlying role in the 

development of this condition or BMS itself causes 

secondary psychiatric symptoms (Schiavone et al. 2012). 

Association between BMS and psychological/ 

psychiatric disturbances has been studied for almost 30 

years. Van der Ploeg et al. in the year 1987 reported that 

in a large number of patients with glossodynia (a total 

number of 184 BMS patients), psychological aspects 

such as anxiety, depression, and neurotic tendencies are 

of great importance (Van der Ploeg et al. 1987). In the 

same year, Browning et al. analysed 25 BMS patients 

and found psychiatric disorders in 44% (11/25) of BMS 

patients in comparison to the 16% (4/25) of the controls 

(Browning et al. 1987). Hammarén and Hugoson 

analysed 18 BMS patients, majority (14/18) of which 

had psychological or psychological and somatic causes 

of the symptoms, and stated that most of the patients 

had suffered extreme traumatic events in the form of 

deceased, injured and/or handicapped children or 

prolonged social problems (Hammarén & Hugoson 

1989). Lamey and Lamb investigated 74 BMS patients 

and the results revealed prevalence of anxiety to be 

higher than depression in BMS patients (Lamey & 

Lamb 1989). Rojo et al. reported that a psychiatric 

diagnosis was established in 51.35% (38/74) of BMS 

patients, and that the depression was the predominant 
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disorder, yet anxiety, if present, greatly influenced the 

psychiatric condition of BMS patients (Rojo et al. 

1993). Trombelli et al. reported that anxiety was the 

predominant psychological symptom among 2/3 of 

BMS subjects that had present psychological factors 

(Trombelli et al. 1994). In a study by Bergdahl et al., in 

comparison with a control matched group, BMS patients 

scored significantly less in socialization scale and sig-

nificantly higher in somatic anxiety, muscular tension, 

and psychasthenia scales, also showing impaired psy-

chologic functioning. (Bergdahl et al. 1995). Further-

more, 25 patients with glossodynia were evaluated in 

regard of personality characteristics and psychopatho-

logy and the results of that study showed that hostility 

and possibly depression are important psychological 

profile components in these patients (Trikkas et al. 

1996). A smaller study of 20 BMS patients rated majo-

rity of the subjects as alexythimic, meaning having 

difficulty with describing and identifying feelings, 

which suggests somatization should be taken into 

account during clinical evaluation and treatment of 

BMS patients (Jerlang 1997). Bogetto et al. reported 

that even though ¼ of the BMS patients part-taking in 

the study did not have any other lifetime psychiatric 

diagnosis, they showed high rates of comorbid psychia-

tric diagnoses, such as depression and anxiety (Bogetto 

et al. 1998), while another study confirmed that depres-

sion, anxiety, but also inadaptability and emotional 

instability were widely present in BMS patients (Poku-

pec Gruden et al. 2000). 

In a study of 10 patients with BMS, after an interview 

and assessment by a psychiatrist, 6 individuals received a 

psychiatric diagnosis, suggesting high psychiatric morbi-

dity prevalence in this oral condition (Nicholson et al. 

2000), while another study reported at least one perso-

nality disorder in more than 85% of BMS patients (Maina 

et al. 2005). Al-Quran investigated 32 patients with BMS 

and found out that the neuroticism (including anxiety and 

depression) were significantly present in BMS patients in 

comparison with the matched control subjects (Al Quran 

2004). Soto-Araya et al. investigated an association bet-

ween psychological disorders and the presence of BMS, 

but also another two oral conditions, oral lichen planus 

and recurrent aphthous stomatitis. They reported that de-

pression is particularly high in BMS patients, while levels 

of anxiety are higher in all three groups of patients in 

comparison with a control matched group (Soto-Araya et 

al. 2004). BMS patients exhibit higher anxiety scores, but 

also salivary cortisol levels when compared with the 

control group (Amenábar et al. 2008). Buljan et al. inves-

tigated an association between anxiety and depression in 

BMS patients and have reported that patients with BMS 

symptoms showed more significant level of anxiety and 

depression when compared to the controls. Furthermore, 

the same authors investigated the correlation between the 

intensity of BMS symptoms and intensity of the symp-

toms of anxiety and depression and reported positive 

correlation between the two (Buljan et al. 2008). 

Only two studies reported no psychiatric or psycho-

logical disturbances in BMS patients. Carlson et al. 

reported no evidence for significant depression, anxiety, 

and somatization in BMS patients. Only a smaller 

number of evaluated subjects (7/33 – 21%) showed a 

likelihood of psychologic distress. Interestingly, signi-

ficantly fewer disruptions in normal activities of BMS 

patients were shown in comparison with a large sampled 

group of patents with chronic pain (Carlson et al. 2000). 

Another study evaluated personality of 28 BMS patients 

and 24 matched controls and reported no significant 

differences between the two groups(Merigo et al. 2007). 

American Psychological Association (APA) classi-

fies anxiety as an emotion characterized by feelings of 

tension, worried thoughts and physical changes. Con-

trary to this, anxiety disorder requires psychiatric atten-

tion. The same is also true for depression which can be a 

symptom but also the disease which requires psychiatric 

help. (http://www.apa.org/topics/anxiety/). 

State-Trait Anxiety Inventory (STAI) actually classi-

fies patients who have anxiety as a trait, i.e. personality 

characteristic while anxiety as a state reflects current 

anxious state of the person (Kvaal et al. 2005). Beck 

Depression Inventory (BDI) is a self-reported instru-

ment that measures attitudes and symptoms charac-

teristic of depression (Beck et al. 1961). 

The aim of this study was to evaluate anxiety and 

depression among patients with burning mouth syn-

drome and a matched control group. 

SUBJECTS AND METHODS 

A total of 93 subject participated in this study. They 

were divided into two groups. The group of patients 

with BMS included 43 participants (average age 63.98 

y; 48 females, 3 males), while the control group in-

cluded 50 participants (average age 60.22 y; 35 females, 

14 males, 1 unknown). All patients were recruited at the 

Department of Oral Medicine, School of Dental 

Medicine in Zagreb and were clinically evaluated by the 

attending oral medicine specialists upon reporting to the 

Department with various complaints. For the BMS 

patients inclusion criteria were symptoms of burning in 

the oral cavity with otherwise clinically healthy ap-

pearance of the oral mucosa. Control group consisted of 

patients reporting to the Department of Oral Medicine 

for various oral conditions but with no burning mouth 

symptoms. All study participants signed an informed 

consent for the participation in the study.  

STAI and BDI questionnaires were used to evaluate 

anxiety and depression in subjects in both groups. STAI 

(State-Trait Anxiety Inventory) questionnaire is used to 

diagnose and measure state and trait anxiety and also to 

distinguish it from depressive syndromes (Spielberger et 

al. 1983). This self-reported questionnaire contains of 

40 items, 20 of which assess state anxiety and 20 assess 

trait anxiety. Each item is rated on a four point scale (1-

4), from not being anxious at all to being anxious very 
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much about the item in question, thus the higher test 

scores indicate a higher level of anxiety. State anxiety 

items include „I feel at ease“, and „I feel upset“ and are 

meant to evaluate the subject's feeling right now (in that 

moment). Trait anxiety items include „I feel nervous 

and restless“ and „I feel satisfied with myself“ and are 

meant to rate how a person generally feels, for a pro-

longed period of time. For state anxiety score results 39-

40 have been suggested to detect clinically significant 

symptoms of anxiety, though higher scores (54-55) for 

adults have been suggested by other authors (Kvaal et 

al. 2005). BDI (Beck Depression Inventory) is a self-

reported instrument that measures attitudes and symp-

toms characteristic of depression (Beck et al. 1961). It 

consists of 21 items and each item is rated from zero (0) 

to three (3). Total BDI item score can range from 0-63. 

Total score up to 13 suggest none or minimal symptoms 

of depression, 14-19 mild symptoms, 20-28 moderate 

symptoms, while 29 or more suggest severe symptoms 

of depression. Qualified psychologist analyzed the ques-

tionnaires. 

Gathered data were processed in Microsoft Excel. 

Quantitative variables were analyzed by mean and 

standard deviation, and independent sample t-tests were 

used to compare the means of quantitative variables 

between the BMS and control group. P value of 0.05

was considered as statistically significant. 

RESULTS 

State anxiety STAI scores are shown in the Table 1. 

A statistically significant difference in state anxiety 

STAI scores between the BMS and control group was 

found, implicating greater „in the moment“ anxiety 

among BMS patients. As seen from the Trait anxiety 

STAI scores, shown in the Table 2., even though ave-

rage total STAI score is higher among BMS patients, 

statistically significant difference between the two 

groups was not found. 

Analysis of the BDI scores has shown a statistically 

significant difference in the scores of the BMS and con-

trol group, as seen from Table 3. Mean total BDI score 

13.1 of the BMS group suggests that these patients are 

experiencing minimal or mild symptoms of depression, 

while the subjects in the control group, mean total BDI 

score 8.8, are categorized among those with minimal or 

no symptoms of depression. 

DISCUSSION 

Although extensive research has already been done 

about the role of psychiatric disorders in pathogenesis of 

BMS, it is still unknown whether burning symptoms 

preceede depression and/or anxiety or it is vice versa. 

Adamo et al. investigated 50 BMS patients and conc-

luded that these patients had increased tendency of sleep 

disturbances, anxiety, and depression when compared to 

the controls (Adamo et al. 2013). Based on the results 

obtained form 282 patients with BMS who were com-

pared to the 82 patients with trigeminal neuralgia (TN), 

Komiyama et al. concluded that patients with BMS had 

3.8 times higher somatization scores when compared to 

the patients with TN. The same authors concluded that 

in BMS patients should receive pain control at the level 

of central nervous system or to target their psychosocial 

characteristics (Komiyama et al. 2012). Schiavone et al. 

showed that pain was affected by depression, and de-

pression is affected by anxiety. BMS patients had increased 

Table 1. State anxiety STAI scores for BMS and control groups 

Number of subjects Mean total STAI score SD

BMS group 42 44.9286 12.64601 

Control group 50 38.4800 11.88420 

t        p 

State anxiety 2.518        0.014 

Table 2. Trait anxiety STAI scores for BMS and control groups 

Number of subjects Mean total STAI score SD

BMS group 43 42.8140 13.11716 

Control group 50 39,8400 10,62988 

t        p 

Trait anxiety 1.189        0.238 

Table 3. BDI scores for BMS and control groups 

Number of subjects Mean total STAI score SD

BMS group 41 13.0976 9.00501 

Control group 50 8.8000 8.19407 

t        p 

Depression 2.381        0.019 
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anxiety, depression and somatization scores as well as 

hostility dimensions when compared to the control 

group. The same authors stated that anxiety could deter-

mine a secondary demoralization in BMS patients (de-

pression) and therefore, depressive symptoms could 

contribute to pain which itself might be somatic feature 

of depression (Schiavone et al. 2012). De Souza et al. 

investigated 30 BMS patients and reported that they had 

a higher frequency of current major depressive disorder, 

past major depressive disorder, generalized anxiety dis-

order, hypochondria and cancerophobia. Furthermore, 

generalized anxiety disorder significantly correlated 

with current major depression and social phobia and 

cancerophobia significantly correlated with hypochon-

dria. Patients with BMS had higher scores in Hamilton 

Rating Scale for Depression (HRSD), Beck Depression 

Inventory (BDI), State-Trait Anxiety Inventory (STAI) 

and Dutch Fatigue Scale (DUFS) (p<0.05) (de Souza et 

al. 2012). Pokupec et al. conducted study on 120 BMS 

patients suffering from stomatopyrosis and a diagnosed 

psychological disturbance. Subjects were divided into 4 

groups, undergoing different treatments: 1) antidepres-

sants, 2) anxiolytics, 3) autogenic training and 4) control 

group. Antidepressants and anxyiolitic drugs had an 

important role in management of this condition as the 

psychological tests showed decrease in anxiety of 7.5%-

8.8%, while depression in some of the tested groups 

completely disappeared. The authors concluded that 

autogenic trainings is the therapy of choice as it both 

eliminates the problems and emotionally rehabilitates 

the patient (Pokupec et al. 2012). Kenchadze et al. ana-

lysed 39 BMS patients and reported that three main 

categories were found. Chronic somatoform dysfunction 

(23 cases), chronic vegetative disorders (8), and chronic 

pain phenomenon (12) were identified as well as a para-

noid syndrome in one patient (Kenchadze et al. 2012). 

The same authors concluded that BMS is a psychoso-

matic problem rather than a psychiatric disorder. In 46 

Japanese BMS patients, Matsuoka et al. found that cata-

strophizing significantly correlated with pain severity, 

stress-response, psychological disability, social disa-

bility, and handicap. Anxiety was also significantly 

higher in BMS patients when compared to the healthy 

controls (Matsuoka et al. 2010). The results of this study 

showed that BMS group had higher average total scores 

of state anxiety, trait anxiety and depression. The 

difference between the BMS group and control group 

was statistically significant for state anxiety scores and 

depression scores, which is in concordance with the 

results of other authors (Adamo et al. 2013, Schiavone 

et al. 2012, de Souza et al. 2012, Matsuoka et al. 2010). 

The prevalence of both conditions varies greatly within 

different studies. One of the main reasons might be the 

use of different evaluating tools (questionnaires) and 

number of the subjects parttaking in the studies. Even 

though the role of the psychological component in this 

condition is unquestionable, further research is sugges-

ted to completely clarify the complex etiology behind 

burning mouth syndrome. 

CONCLUSON 

We might conclude that BMS patients are more 

anxious (state) and depressed when compared with the 

control group. However, they do not differ from the 

control group regarding anxiety as a trait. Thus we 

might conclude that feeling of anxiety in general starts 

after the BMS symptoms first occur and last for a longer 

period of time. 
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