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ABSTRACT 

 

Comparison between Burning Mouth Syndrome Patients 

with and without Psychological Problems 

 

 

Moon-Jong Kim, D.D.S., M.S.D. 

 

Program in Oral Medicine and Oral Diagnosis, Dept. of Dental 

Science, Graduate School, Seoul National University 

(Directed by Professor Hong-Seop Kho, D.D.S., M.S.D., Ph.D.) 

 

 

 

 

Objectives: The purpose of this study was to compare clinical and 

sociodemographic characteristics between burning mouth syndrome (BMS) 

patients with and without psychological problems.  

Methods: Of 644 patients with oral burning symptoms, 381 were classified as the 

primary type. Of these patients, 39 patients with psychological problems and 185 

patients without psychological problems were selected by medical history and 

psychological profiles. Clinical and sociodemographic characteristics, 

psychological profiles, and salivary flow rate were compared between the two 

groups.  

Results: No significant differences were found in the gender ratio, symptom 

duration, diurnal pattern of symptoms, flow rate of unstimulated whole saliva, and 

marital status between the groups. The patients with psychological problems 

showed significantly higher mean age, lower flow rate of stimulated whole saliva, 

and lower education level than those without psychological problems. The 



patients with psychological problems also showed higher rates of symptoms in 

most parts of the oral mucosal tissues; higher rates and greater severities of 

various types of oral symptoms; higher rates of stress-related symptoms; and 

greater difficulties in daily activities than those without psychological problems.  

Conclusions: BMS patients with psychological problems had higher rates and 

greater severities of various types of oral symptoms and more difficulties in daily 

activities than those without psychological problems. 
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I. INTRODUCTION 

 

Burning mouth syndrome (BMS) is a chronic orofacial pain disorder 

characterized by a persistent burning pain or other dysesthesias in the oral cavity, 

without abnormal oral mucosal findings (Grushka et al, 2002). Various symptoms 

can appear simultaneously in BMS patients. In particular, xerostomia and altered 

taste are often accompanied with burning pain (Scala et al, 2003). Because 

different diagnostic criteria have been applied, the epidemiologic data of BMS are 

inconsistent. In general, BMS most commonly occurs in middle-aged and elderly 

women, and the prevalence is estimated to range from 0.7% to 4.6% in the general 

population (Scala et al, 2003). It has been reported that multiple local and/or 

systemic factors are associated with the development of oral burning sensation 

(Grushka et al, 2002; Scala et al, 2003). After, excluding all etiological factors by 

clinical and laboratory examinations, BMS can be the final diagnosis. Peripheral 

and/or central neuropathies have been suggested to be involved in its 

pathophysiology (Scala et al, 2003; Yilmaz et al, 2007). 

Previous studies have shown a higher prevalence of psychological problems in 

BMS patients than in normal controls (Lamey et al, 2005; Gao et al, 2009; 

Matsuoka et al, 2010; Schiavone et al, 2012; de Souza et al, 2012). The most 

common psychological problems in BMS patients are anxiety, depression, 

cancerphobia, and hypochondriasis (Lamey et al, 2005; Gao et al, 2009; 

Schiavone et al, 2012; de Souza et al, 2012). Psychiatric comorbidity in BMS 

patients is comparable with other chronic pain disorders. It could be hypothesized 

that persistent chronic pain and repetitive treatment failure history over the years 

affects the development of psychological problems. In contrast, psychological 

problems may affect the onset of BMS. BMS patients report stressful life events 

more frequently than normal controls (Lamey et al, 2005; Gao et al, 2009; Adamo 

et al, 2015), and the onset of psychological disorders precedes the occurrence of 



2 

BMS symptoms (Taiminen et al, 2011). In addition, psychogenic factors could 

lead to neurodegenerative alterations through the steroid dysregulation (Woda et 

al, 2009). These findings suggest that psychological disorders may play a key role 

in the development of BMS. However, whether psychological problems are a 

cause or an effect of BMS remains unclear. 

Based on previous studies, it is likely that psychological disorders have close 

relationships with various BMS symptoms. Therefore, it can be hypothesized that 

BMS patients with psychological problems have distinctive clinical characteristics 

different from those without psychological problems. Indeed, BMS patients who 

have burning pain associated with central neuropathy tend to have high levels of 

psychiatric problems (Grémeau-Richard et al, 2010). Prescription of topical 

lubricant and clonazepam is less helpful in BMS patients with psychological 

distress (Grémeau-Richard et al, 2010; Ko et al, 2011; Ko et al, 2012). Despite 

these findings, no comparative studies have been conducted on the characteristics 

of BMS patients according to the presence or absence of psychological problems.  

In this study, we analyzed and compared clinical and sociodemographic 

characteristics between BMS patients with and without psychological problems. 

We also investigated the relationships between psychological problems and 

clinical features in BMS patients.  

 

 

II. REVIEW OF LITERATURE 

 

1. Clinical features of BMS patients 

 

Many elderly patients complain of burning mouth symptoms, which include 

oral burning pain and other dysesthesias. Oral soft tissue lesions (oral lichen 

planus, oral candidiasis, etc.) and systemic diseases (diabetes, anemia, etc.) can 
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cause oral mucosal burning mouth symptoms. However, some patients complain 

of an oral burning pain without distinct oral mucosal abnormalities and related 

systemic conditions. This condition is referred to as a BMS. 

BMS is defined as a chronic pain condition characterized by a persistent 

burning sensation in clinically normal oral mucosa (Grushka et al, 2002). Various 

synonyms – glossodynia, glossopyrosis, glossalgia, stomatodynia, stomatopyrosis, 

and sore tongue – have also been used to describe the oral burning pain, which is 

a representative symptom of this chronic pain condition. However, since BMS 

patients often have various symptoms besides oral burning pain, BMS or burning 

mouth disorder (BMD) seems to be the most appropriate term (Scala et al, 2003; 

Lopez-Jornet et al, 2010). Several diagnostic criteria for BMS have been proposed. 

However, universally accepted diagnostic criteria of this syndrome do not exist 

yet. Even some earlier studies have not distinguished between BMS and burning 

mouth symptoms (Zakrzewska, 1995; Forssell et al, 2002). Thus, the result of 

previous studies should be carefully interpreted and compared.  

Because different diagnostic criteria have been applied, the prevalence of BMS 

is not consistent among epidemiological studies and has been thought to range 

from 0.7% to 4.6% in general population (Scala et al, 2003; Lopez-Jornet et al, 

2010). These epidemiologic data may include some ‘burning mouth symptoms’ 

patients. In a recent population-based study using stringent BMS criteria, the 

prevalence of BMS was estimated at 0.1% (Kohorst et al, 2015), which is much 

lower than results of previous studies. In general, BMS is more common in 

women than men, and it appears to be most prevalent in peri- or post-menopausal 

women (Bergdahl and Bergdahl, 1999). After age of 50 years, the incidence of 

BMS drastically increases (under 50 years: 3.3 per 100,000 person-years vs. 50 to 

59 years: 22.8 per 100,000 person-years), and the maximal incidence rate was in 

aged 70 to 79 years (46.9 per 100,000 person-years) (Kohorst et al, 2014).  

Oral burning pain is the main symptom of BMS. Patients often describe pain as 
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‘pricking’, ‘tingling’, ‘numbness’, and ‘itching’ instead of ‘burning’ (Braud et al, 

2013). Burning pain usually occurs spontaneously without any causative factors 

and persists for several months and years. Pain ranges from moderate to severe 

similar to toothache (Svensson and Kaaber, 1995; Abetz and Savage, 2009), and 

pain intensity is usually the smallest in the morning and gradually increases 

during the day (Forssell et al, 2012; Braud et al, 2013). Spontaneous remission of 

burning pain is rare (Sardella et al, 2006). The burning pain usually occurs 

bilaterally, and most frequently affected area in the oral cavity is tongue, 

especially tip and anterior two-third (Grushka, 1987; Eli et al, 1994; Grinspan et 

al, 1995). Other areas such as lower lip mucosa and anterior hard palate are also 

frequently affected. In addition, BMS patients often have other symptoms such as 

dry mouth and dysgeusia (Scala et al, 2003). Therefore, these three symptoms are 

called the symptom triad of BMS.  

Although numerous articles have been published on various aspects of BMS, 

there is a lack of consensus about the contributing factors related to 

pathophysiology of BMS. In addition, BMS patients often have psychological 

problems (Lamey et al, 2005; Gao et al, 2009; Schiavone et al, 2012; de Souza et 

al, 2012), and it has been reported that psychological problems may be closely 

associated with BMS patients with poor prognosis (Bergdahl et al, 1995a; Scala et 

al, 2003; Ko et al, 2011; Ko et al, 2012). However, relationship between BMS and 

psychological problems remains unclear.  

 

2. Etiopathogenesis of BMS 

 

Recently, knowledge of etiopathogenesis of BMS has increased considerably. 

At present, complex interactions of various etiologic factors seem to be associated 

with the development of oral burning sensation (burning mouth symptoms, not 

‘true’ BMS). However, in many cases of burning mouth symptoms, any causative 
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factors cannot be identified, and peripheral and central neuropathic backgrounds 

have been suggested (Forssell et al, 2002; Lauria et al, 2005; Yilmaz et al, 2007). 

 

(1) Local and systemic factors related to burning mouth symptoms 

Previous studies have suggested various local factors that are considered to be 

associated to the burning mouth symptoms. Local factors, including biological 

and mechanical factors can directly irritate the oral mucosal tissues and produce 

oral burning sensation. In these cases, oral burning mouth symptoms can be 

alleviated through the treatment of underlying factors.  

Even after identifying a clinically normal oral mucosa through a comprehensive 

oral examination, fungal infection and allergic reaction should be considered as an 

important cause of oral burning sensation. It has been reported that fungal 

infection can be found in patients diagnosed with BMS (Scala et al, 2003), and 

some patients with burning pain in normal oral mucosa have decreased symptom 

after antifungal therapy. One study categorized the participants according to the 

intensity of pain at meal and rest, and compared the clinical features and response 

to antifungal agents (Terai and Shimahara, 2007). This study concluded that 

clinical features of all participants were similar, but only the group of patients who 

complained of greater pain during the eating showed good response to the 

antifungal therapy. Comorbidity of BMS and atrophic type of candidiasis is also 

frequently observed. Accordingly, the possibility of fungal infection should be 

carefully examined. In the case of allergic reactions, although no significant 

association between BMS and positive patch test reaction (Virgili et al, 1996; 

Marino et al, 2009), earlier studies found that some patients with burning mouth 

symptoms have local hypersensitivity reactions to denture and dental filling 

materials (van Joost et al, 1988; Dutrée-Meulenberg et al, 1992), and remission of 

burning sensation after allergen removal was observed in some cases (Purello-

D’Ambrosio et al, 2000; Pigatto et al, 2004). Therefore, if the patients complain 
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oral burning pain after dental treatments, it is necessary to consider the possibility 

of allergic reaction as the cause of oral burning pain. 

Microtrauma resulting from mechanical irritation is regarded as a causative 

factor for burning mouth symptoms. Causes of mechanical irritation include ill-

fitting prosthesis and oral parafunctional habits. In particular, there is strong 

evidence for oral parafunctional habits (Scala et al, 2003; Patton et al, 2007). The 

presence of oral parafunctional habits, including clenching, bruxing, and tongue 

thrusting, have been frequently reported in BMS patients (Lamey and Lamb, 1988; 

Paterson et al, 1995). These habits might lead to traumatic inflammation, which 

might result in burning sensation (Vucicevic Boras et al, 2006). Also, it has been 

reported that habit control and use of oral lubricant can reduce burning sensation 

(Kho et al, 2010). 

Previous studies have suggested that BMS may be caused by reduction of 

salivary output (Grushka, 1987; Lamey and Lamb, 1988; Gorsky et al, 1991). 

Saliva plays an important role in the protection and lubrication of the oral mucosa 

(Mandel, 1987). Thus, reduction of salivary output can result in decreased oral 

lubrication and increased friction between oral mucosal tissues, and ultimately can 

lead to microtrauma. In fact, BMS patient often have salivary gland dysfunction 

(Lamey and Lamb, 1988; Maresky et al, 1993), and medical interventions and 

systemic diseases, which are known to induce reduction of salivary flow rate, are 

associated with increased incidence of BMS (Scala et al, 2003). However, salivary 

flow rate of BMS patients were not uniformly different from the control subjects, 

and salivary gland stimulation with a sialogogue was not effective for BMS 

patients (Gorsky et al, 1991). Recent evidence seems to indicate that not only 

quantity of saliva (objective reduction of salivary output) but also quality (change 

of salivary components related to protection and lubrication) are important for 

occurrence of BMS.  

Systemic factors have also been described as possible causes of burning mouth 
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symptoms. Some of these are nutritional deficiencies (low levels of blood serum 

vitamins B12, folic acid, ferritin, zinc, and magnesium), systemic diseases (anemia, 

diabetes, thyroid diseases, and immunological diseases), and medications 

(antihistamines, neuroleptics, antihypertensives, and benzodiazepines) (Scala et al, 

2003; Lopez-Jornet et al, 2010, Coculescu et al, 2014, Klasser et al, 2016). 

Because many of the peri- and post-menopausal women exhibit burning mouth 

symptoms (Wardrop et al, 1989; Ben Aryeh et al, 1996), and the majority of BMS 

patients are peri- or post-menopausal women (Bergdahl and Bergdahl, 1999), 

hormonal changes in peri- or post-menopausal stages are considered to be a ‘key 

factor’ in the development and progression of BMS. However, hormone 

replacement therapy was not effective in relieving pain in many BMS patients 

(Basker et al, 1978; Wardrop et al, 1989), and the relationship between BMS and 

hormonal changes has not yet reached a definite conclusion. 

 

(2) Neuropathic alteration in pathophysiology of BMS 

When all possible local and systemic factors were excluded, BMS can be 

classified as idiopathic or primary. Several features of primary BMS suggest the 

involvement of neuropathic pain mechanisms in the pathophysiology of this 

condition. First, burning sensation, main symptom of BMS, is typical 

characteristics of many chronic neuropathic pain syndromes (Scala et al, 2003; 

Braud et al, 2013). Second, previous clinical and animal studies regarding 

neuropathic pain reported that pain is getting worse throughout the daytime 

(Odrich et al, 2006; Takeda et al, 2013; Gilron et al, 2013) as a majority of BMS 

patients (Forssell et al, 2012; Braud et al, 2013). Finally, taste and sensory 

dysfunction (Ship et al, 1995; Grushka et al, 1987a), commonly observed in BMS 

patients, imply the possibility of alterations in the peripheral and central nervous 

systems.  

Grushka et al (1987a) first applied a psychophysical test to investigate tactile 
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and sensory function of oral mucosa in BMS patients. In this study, pain tolerance 

was found to be significantly decreased for the BMS subjects at the tongue tip. 

Other earlier studies also reported consistent results (Grushka and Sessle, 1991; 

Svensson et al, 1993). In studies using objective electrophysiological tests 

(Jääskeläinen et al, 1997; Forssell et al, 2002), higher stimulus intensities were 

need to evoke the R1 component of the blink reflex in BMS patients than in the 

controls (Jääskeläinen et al, 1997; Forssell et al, 2002), and majority of BMS 

patients showed signs of hypoesthesia in quantitative sensory tests (QST) 

(Forssell et al, 2002). Another recent study applying strict diagnostic criteria for 

primary BMS and meticulous clinical and neurophysiologic examinations to 

exclude patients with subclinical trigeminal neuropathy has reaffirmed that BMS 

patients show a negative sensory sign (hypoesthesia and hypoalgesia) in the QST 

(Puhakka et al, 2016). Furthermore, Grémeau-Richard et al (2010) reported that 

some of BMS patients experience reduction of burning pain after lingual nerve 

block. Taken together, the above data suggests that peripheral neuropathy in oral 

mucosa may be the underlying cause of burning sensation, and several previous 

studies reporting a significant reduction of intraepithelial small diameter nerve 

fiber density support this possibility (Lauria et al, 2005; Yilmaz et al, 2007; 

Puhakka et al, 2016). 

Neuropathic alterations associated with BMS are not always confined in the 

peripheral nervous system. The electrophysiological findings of the BMS patient 

group have considerable heterogeneity (Jääskeläinen et al, 1997; Forssell et al, 

2002). Some of BMS patients showed a negative sensory signs, and others 

showed positive sensory signs (warm allodynia, decreased heat pain tolerance). 

Furthermore, BMS patients showed generalized sensory abnormalities that were 

not restricted to the intraoral mucosa (Forssell et al, 2002; Jääskeläinen et al, 

2012). Also, lingual nerve block was shown to reduction of burning pain in some 

of BMS patients, but had no effect on burning pain in others (Grémeau-Richard et 
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al, 2010). These findings could be interpreted as evidence that neuropathic 

alterations can occur in the multilevel of neuraxis.  

Minority of BMS patients showed sensory signs in the form of deficient 

habituation of R2 components and low threshold of R3 components of the blink 

reflex test (Jääskeläinen et al, 1997; Forssell et al, 2002; Granot and Nagler, 2005; 

Grémeau-Richard et al, 2010). These facts imply that dysfunction should be 

located higher within the nervous system (Forssell et al, 2002). Deficient 

habituation of the blink reflex is also common finding in Parkinson’s disease 

(Kimura, 1973), which appears to be due to deficient dopaminergic striatal 

influence on the brainstem nuclei (Evinger et al, 1993). Likewise, several studies 

using fluorodopa-positron emission tomography on BMS patients demonstrated a 

decreased level of endogenous dopamine in the putamen (Jääskeläinen et al, 2001; 

Hagelberg et al, 2003). In one fMRI study (Albuquerque et al, 2006), BMS 

patients showed less volumetric activation in brain to painful stimuli than control 

subjects, and brain activity patterns in BMS patients were similar to those in other 

types of neuropathic patients.  

Based on previous evidences, it is thought that BMS occur through neuropathic 

mechanisms at the periphery, at the central, or both. However, the cause of 

neuropathic changes is still unknown, although hypotheses based on repeated 

epithelial nerve fiber trauma (Scala et al, 2003; Kolkka-Palomaa et al, 2015) or 

neuroactive steroid depletion (Woda et al, 2009) have been presented.  

 

3. Psychological features of BMS patients 

 

Over the past decades, it has been known that psychological problems are 

common in BMS patients, and many studies have been conducted to clarify the 

relationship between BMS and psychological problems. In 1987, the objective and 

standardized personality test, the Minnesota Multiphasic Personality Inventory, 
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was first applied to investigate the psychological characteristics of BMS patients 

(Grushka et al, 1987b). Since then, numerous studies using various psychometric 

tests have been conducted, and a lot of evidences for the psychiatric comorbidity 

in BMS have accumulated (Eli et al, 1994; Lamey et al, 2005; Amenábar et al, 

2008; Gao et al, 2009; Matsuoka et al, 2010; Schiavone et al, 2012; de Souza et al, 

2012). Based on results of previous studies, the patients with BMS, like other 

chronic pain patients, have a higher risk of psychological distress than normal 

controls, and the most common psychological problems in BMS patients are 

anxiety, depression, cancerphobia, and hypochondriasis. A recent systematic 

review of psychiatric aspects of BMS reaffirmed the high prevalence of anxiety 

and depression in BMS patients (Galli et al, 2017). Also, one study reported that 

high proportion of BMS patients had a hospitalization with previous psychiatric 

illness history, or were currently receiving psychiatric treatments (Eli et al, 1994; 

Hakeberg et al, 2003). Interestingly, some authors found that BMS patients 

experience stressful life events in recently or early life stage more frequently than 

normal controls (Hakeberg et al, 2003; Lamey et al, 2005; Gao et al, 2009). This 

fact may explain some of the relationship between BMS and psychological 

problems.  

Many studies have examined the psychological problems of BMS patients in 

terms of personality using various diagnostic tools (Table 1). With regard to the 

personality characteristics, BMS patients were significantly different from the 

controls (Bergdahl et al, 1995b; Trikkas et al, 1996; Maina et al, 2005), and 

showed high levels of neuroticism (Trikkas et al, 1996; Al Quran, 2004; Maina et 

al, 2005; de Souza et al, 2015) and low levels of novelty seeking (Tokura et al, 

2015). One study investigated the role of pain catastrophizing in BMS (Matsuoka 

et al, 2010). Pain catastrophizing has been defined as an exaggerated negative 

orientation towards actual or anticipated pain experiences (Van Damme et al, 

2002). This study reported that pain catastrophizing was significantly higher in 
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BMS patients than normal controls (Matsuoka et al, 2010). These aberrant 

personality traits in BMS patients have also been observed in other chronic pain 

patients (Conrad et al, 2013). 

 

4. Pathophysiology of BMS based on psychological factors 

 

High comorbidity rates of psychiatric conditions in BMS inferred that 

psychological problems are important in the pathophysiology of BMS. Therefore, 

several hypotheses have been presented to explain the role of psychological 

problems in the occurrence and development of BMS.  

The relationship between BMS and psychological factors may be via oral 

parafunctional habits. The etiology of oral parafunctional habits, such as bruxism, 

is probably multifactorial, and psychological problems are also considered to be 

one of the causative factors (Yap and Chua, 2016). In BMS patients, oral 

parafunctional habits and anxiety are significantly related (Paterson et al, 1995). 

Thus, psychological problems can cause oral parafunctional habits, which can 

ultimately lead to neuropathic changes in oral mucosa through small nerve fiber 

damage. Psychological problems and related medications are causative factors of 

dry mouth (Scully, 2003), and dry mouth can further aggravate the occurrence of 

microtrauma in oral mucosa caused by oral parafunctional habits.  

An interesting hypothesis has been published about the link between 

psychological distress and hormonal changes at menopausal state, which are 

common feature of BMS (Woda et al, 2009). It is well known that psychological 

distress can induce hypothalamus-pituitary-adrenal axis dysfunction and steroid 

dysregulation. Previous studies have shown that elevated cortisol level was 

observed in patients with anxiety, major depression, and chronic stress (Breier 

1989; Heuser and Lammers, 2003; Tafet and Bernardini, 2003; Parker et al, 2003; 

Tse and Bond, 2004; Kahl et al, 2006). In a comparative study of BMS patients 
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and normal controls, BMS patients showed increased anxiety score and cortisol 

level (Amenábar et al, 2008). Steroid dysregulation induced by psychological 

distress could result in neurodegenerative changes in the oral mucosal tissues, and 

the depletion of neuroactive steroid due to menopausal hormone changes could 

further promote these changes (Woda et al, 2009). This phenomenon could lead to 

oral burning pain and other symptoms of BMS.  

Psychological problems can also cause an oral burning sensation via taste 

disturbance. Taste disturbance is one of the symptom triads of BMS, and a 

common clinical characteristic in BMS patients. Previous studies have reported an 

association between taste and pain perception. Sucrose application to the tongue 

reduced the burning sensation induced by capsaicin (Schöbel et al, 2012), and 

conversely, interruption of taste signal transmission (chorda tympani nerve block 

or topical anesthesia of the mouth) intensified the oral burning sensation 

(Formaker et al, 1998; Tie et al, 1999). These findings suggested that taste 

stimulation may result in centrally mediated inhibition of trigeminal nociceptive 

pathway, and central disinhibition due to taste dysfunction may increase oral pain 

perception (Kolkka-Palomaa et al, 2015). In addition, taste disturbance was 

strongly associated with psychological distress (Bergdahl and Bergdahl, 2002; 

Davies et al, 2016), and cortisol level may affect taste perception (Fehm-

Wolfsdorf et al, 1989). Thus, psychological distress could alter taste perception 

and consequently exacerbate oral burning sensation as well as other oral 

symptoms of BMS.   

Changes in central nervous system also suggest the connection between 

psychological problems and BMS. Low dopamine level in brain is frequently 

found in patients with depressive illness (Lambert et al, 2000) and as mentioned 

above, also associated with BMS. Low dopamine level in brain due to depression 

may increase vulnerability of individuals to the occurrence of BMS. The fact that 

the BMS patients who have burning pain associated with central nervous system 
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showed more anxiety and depression supports the above possibility (Grémeau-

Richard et al, 2010).  

 

5. Relationships between psychological factors and BMS 

 

(1) Psychological factors and BMS, the chicken or egg problem 

Because psychological problems are common in BMS patients, and considered 

to play an important role in the pathophysiology of BMS, many authors have 

suggested that BMS may be a somatoform disorder or psychogenic problem 

(Grushka et al, 2002; Takenoshita et al, 2010; Mignogna et al, 2011; Galli et al, 

2016). Previous studies demonstrated that stressful life events precede the 

occurrence of BMS (Hakeberg et al, 2003), and majority of BMS patients have 

psychiatric disorders or psychiatric treatment history prior to the onset of this 

condition (Eli et al, 1994; Hakeberg et al, 2003; Taiminen et al, 2011). Anxiety 

and depression have been identified as major risk factors in previous studies using 

regression analysis (Gao et al, 2009; Schiavone et al, 2012). The fact that the 

majority of BMS patients have unexplained extraoral comorbities also proposed 

that BMS may be a somatoform disorder (Mignogna et al, 2011).  

However, there are studies which refute the suggestion that psychological 

factors are cause of BMS. Contradictory results on the prevalence of 

psychological problems among BMS patients have been presented. One study 

reported that only 21% of BMS patients have severe psychological distress 

(Carlson et al, 2000), and the other reported that only one-third of patients have 

underlying psychiatric diagnosis (Drage and Rogers, 1999). It is also reported that 

personality profiles do not differ between BMS patients and controls (Merigo et al, 

2007). These findings suggest that presence of psychological problems may not be 

a common feature in BMS patients, and BMS can occur in the absence of 

psychological problems (Bogetto et al, 1998). In a study examining 69 variables 
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as potential risk factors for BMS, only three neurological variables were 

significant in BMS, and no psychological variables were relevant (Mendak-Ziółko 

et al, 2012). Because psychologically distressed patients tend to seek treatment, 

and many studies usually involve patients seeking treatment, the prevalence of 

psychological problems in BMS patients may be over-estimated (Marbach, 1999).  

Psychological dysfunctions are also common in other chronic pain disorders 

such as atypical facial pain and temporomandibular disorders (Woda and 

Pionchon, 1999; Scala et al, 2003), and the psychological characteristics of BMS 

patients are similar to those of other chronic pain patients (Grushka et al, 1987b). 

Therefore, some researchers claim that psychological problems in BMS patients 

are a secondary event of pain (Grushka et al, 1987b; Grushka and Sessle, 1991). 

As with other chronic pain disorders, prolonged period of pain and long history of 

repetitive unsuccessful treatment may be related to the development of 

psychological problems (Bergdahl et al, 1995b). However, some previous studies 

found that symptom severity and duration were not associated with psychological 

problems (Eli et al, 1994; Bergdahl and Bergdahl, 1999; Rogulj et al, 2014). 

Based on these facts, it appears that the relationship between BMS and 

psychological problems is more complicated than a simple causal relationship. 

 

(2) Psychological problems as an aggravating factor 

With current knowledge, it is difficult to conclude whether psychological 

problems are the cause or secondary effect of BMS, but psychological problems 

seem to be at least one of aggravating factors of BMS symptoms. BMS patients 

with psychological problems tend to suffer from greater level of pain (Grushka et 

al, 1987b; Ko et al, 2012). In a study investigating the relationship between 

catastrophizing trait and BMS symptoms, catastrophizing score significantly 

correlated with the intensity of symptoms (Rogulj et al, 2014). Conversely, there 

are studies showing that pain intensity and psychological problems are not 
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associated (Eli et al, 1994; Bergdahl and Bergdahl, 1999). These contradictory 

results can be explained by the fact that the BMS is a multifactorial disorder, so 

various factors as well as psychological factors can affect the symptoms of BMS.  

BMS patients with psychological problems did not respond well to treatments 

(Ko et al, 2011; Ko et al, 2012), and BMS patients who represent bad prognostic 

index may be associated with the hypochondria and other phobias (Scala et al, 

2003). Thus, it is important to evaluate and manage psychological problems in 

BMS patients, especially those with poor prognosis.  

 

6. Management of BMS 

 

Given the chronic nature of BMS and reduced quality of life seen in BMS 

patients, it is necessary to identify effective treatment modalities. Nevertheless, 

due to the complexity of the pathophysiology of BMS, there is no definitive 

clinical guideline for BMS management. Although a variety of medications, 

behavioral approaches and psychotherapy, and many other modalities have been 

proposed in BMS, the treatment of this syndrome is still unsatisfactory. In 

retrospective studies, symptomatic improvement was observed only in less than 

half of the patients during the long-term follow-up. The complete remission was 

rare, and reported only at 3% (Sardella et al, 2006; Rodríguez-de River-Campillo 

and López- López, 2013). Thus, the management of BMS is clinically challenging 

work. Treatment of BMS is supportive in nature, and is aimed at alleviating 

symptoms and improving quality of life. For effective management, a 

multidisciplinary approach combining careful assessment of patients’ condition 

and various treatment modalities is needed.  

 

(1) Initial treatment 

Before initiating a treatment, it is important to communicate information about 



16 

the nature of BMS and reassure the patients. It should be explained to the patients 

that BMS is a chronic pain disorder that is not related to intraoral problems (oral 

mucosal lesions, prosthesis, etc.), the etiology of BMS is not still fully understood, 

there is no definite treatment, and it is necessary to relieve symptoms through 

possible treatments. Taking into account the effects of cancer phobia on BMS 

symptoms, it should be emphasized that BMS is not a life-threatening disease and 

is not associated with malignant conditions. Lack of objective information about 

the disease is a major cause of concern in chronic pain patients (Newton et al, 

2013). Providing right information to patients can eliminate the negative thinking 

and behavior patterns for the symptoms (Brailo et al, 2016).  

Providing the accurate information about the condition and reassurance can not 

only control the psychological problems including anxiety due to chronic pain, but 

can also contribute to the reduction of symptoms. The use of reassurance alone 

has been proven to significantly reduce pain intensity and increase quality of life 

(Trombelli et al, 1994; Brailo et al, 2016). This procedure is particularly relevant 

in treatment of BMS in which there are no definitive treatments.  

Control of parafunctional habits and use of topical lubricants may also be 

considered as an initial treatment procedure. Parafunctional habits and repeated 

oral mucosal microtrauma can cause neuropathic changes through peripheral 

small nerve damage (Scala et al, 2003). It has been verified that burning sensation 

and other symptoms were significantly decreased by these simple initial 

treatments (Kho et al, 2010; Ko et al, 2011). Prescription of topical lubricants 

with oral habit control is considered to be an effective initial treatment strategy 

because it is easily applicable and has no side effects. Pharmacological treatments 

can be reserved for BMS patients who do not respond to this simple treatment 

protocol. 

 

(2) Medications 
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As BMS is believed to have neuropathic origin, the medications used to treat 

BMS are similar to those of other neuropathic pain conditions. Notwithstanding 

variety of medications have been applied to BMS management, most of them are 

unsupported by controlled studies, and there is no consistently effective 

medication for majority of BMS patients. Recently, a systematic review on BMS 

therapy has been published (Liu et al, 2017). The following medications have 

been shown to be effective in this article; clonazepam, alpha-lipoic acid, 

gabapentin, and capsaicin.  

Clonazepam, one of the benzodiazepines, is an anticonvulsant. Clonazepam is 

thought to contribute to the reduction of BMS symptoms due to its role as a 

GABA receptor agonist and reduction of anxiety level. Clonazepam is usually 

administered orally, however, recent studies have focused on topical 

administration to achieve immediate pharmacological effects and fewer adverse 

events. Various previous studies have consistently reported beneficial effects of 

clonazepam (Woda et al, 1998; Grushka et al, 1998; Gremeau-Richard et al, 2004; 

Amos et al, 2011). According to the recent meta-analysis, clonazepam therapy is 

effective on management of BMS, irrespective of treatment duration, 

administration mode, or dosage (Cui et al, 2016).  

Alpha-lipoic acid, an antioxidant and a potent nerve regeneration agent, has 

been used in the treatment of diabetic neuropathy. Though many authors have 

conducted comparative studies of alpha-lipoic acid and placebo on pain reduction 

effects, the results were inconsistent (Ducasse et al, 2013), and evidence for 

significant improvement is lacking (Liu et al, 2017). Nonetheless, since no 

significant side effects have been reported, it is at least as useful as a first line 

treatment on BMS management. One randomized controlled trial demonstrated 

that the alpha-lipoic acid, gabapentin, and combination usage of both medications 

is more effective in reducing pain than placebo controls, and combination therapy 

showed the best results (López-D’alessandro and Escovich, 2011). However, most 
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studies on the efficacy of gabapentin were poorly designed. Well-designed 

gabapentin trials for BMS management are needed when considering the role of 

gabapentin, which is widely used in the treatment of general neuropathic diseases. 

Capsaicin regulates oral symptoms by inducing desensitization of the nociceptors. 

Capsaicin often exhibits side effects such as temporary pain exacerbations and 

gastrointestinal disturbance (Petruzzi et al 2004; Silvestre et al, 2012), thus proper 

administration method should be established.  

 

(3) Cognitive psychotherapy 

Cognitive psychotherapy is based on the concept that the way we think about 

things (cognitive structure) affects how we feel emotionally, and focus on 

replacing the dysfunctional cognitive structure. Cognitive psychotherapy is used 

in the treatment of various psychological disorders including depression, anxiety, 

phobias, and chronic pain disorders. Given the relationship between BMS and 

psychological factors, cognitive psychotherapy has been proposed as a treatment 

for BMS. Two previous studies found a significant improvement in BMS 

symptoms after cognitive psychotherapy (Bergdahl et al, 1995; Miziara et al, 

2009), indicating that BMS has psychological origin.  

Several authors have attempted to confirm the efficacy of a combination of 

psychotherapy and pharmacological interventions. A case report on BMS patients 

successfully treated with a combination of psychotherapy and antidepressant 

(sertraline) has been published (Van Houdenhove and Joostens, 1995). Another 

study compared the effects of psychotherapy alone, alpha-lipoic acid alone, and 

combination therapy (Psychotherapy plus alpha-lipoic acid). The results showed 

that the combination therapy was the most effective than the single treatment 

alone (Femiano et al, 2004). Considering the excellent results of combination 

therapies, further study on combination therapy is needed.  
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7. Perspective of BMS study based on psychological problems 

 

To date, accumulated research results indicate that the psychological problems 

are frequently observed in BMS patients and play an important role in symptom 

development and aggravation. Nevertheless, the detailed mechanisms underlying 

the relationship between psychological problems and BMS are difficult to 

conclude. Therefore, well-designed prospective studies are needed to understand 

the relationship between BMS and psychological factors. 

 

 

III. MATERIALS AND METHODS 

 

1. Participants 

 

In total, 644 patients who visited the Department of Oral Medicine, Seoul 

National University Dental Hospital from January 1, 2006 to December 31, 2014 

with a complaint of burning pain or other discomfort in the oral cavity without 

any observable oral lesions were included. All patients underwent comprehensive 

clinical examination procedures, including oral examination, interview, 

radiographic examination (panoramic radiograph), simplified psychological 

evaluation (Symptom Checklist-90-Revised, SCL-90-R), laboratory tests, and 

flow rate measurement of whole saliva. All patients also completed a BMS 

questionnaire. All evaluations were performed by one doctor (HSK). This 

retrospective chart review study was approved by the Institutional Review Board 

of Seoul National University Dental Hospital (#ERI16016) on 17 Nov. 2016. The 

IRB authorized the exemption of informed consent. 
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2. BMS questionnaire 

 

The BMS questionnaire was used to evaluate clinical and sociodemographic 

characteristics. The questionnaire included questions about initiating factors 

related to the onset of oral symptoms, treatments received to relieve oral 

symptoms, duration of suffering, distribution (unilateral or bilateral type) and area, 

and diurnal pattern of oral symptoms. The intensity of each type of symptom 

(burning, aching, stinging, itching, numbness, bad taste, taste alteration, 

xerostomia, and sore throat) was assessed using a visual analog scale (VAS) (0–10, 

with 10 indicating extremely severe pain). The intensity of taste disturbance was 

determined as the higher VAS score among bad taste and taste alteration. The 

effect of oral symptoms on daily activities was assessed using a Likert scale (0–4, 

with 4 indicating unable to do). Sociodemographic characteristics such as 

education level and marital status were also included.  

 

3. Salivary flow rate measurement 

 

 Salivary flow rates were determined by a standardized method. Collection of 

unstimulated whole saliva (UWS) was performed for 10 min by the spitting 

method. Collection of stimulated whole saliva (SWS) was performed for 5 min by 

habitual chewing of 1 g of gum base. The flow rate of whole saliva was recorded 

as milliliter per minute (ml/min).  

 

4. Laboratory tests 

 

Laboratory screening tests were performed to exclude secondary BMS due to 

systemic diseases such as anemia, uncontrolled diabetes, hypothyroidism, etc. The 

tests included the following parameters: complete blood counts with leukocyte 



21 

differential counts; erythrocyte sedimentation rate; calcium, phosphorus, and 

blood glucose levels; kidney function tests (blood urea nitrogen and creatinine); 

liver function tests (total protein, albumin, total bilirubin, alkaline phosphatase, 

AST, ALT, and cholesterol); thyroid function tests (T3, free T4, and TSH); and 

ferritin, vitamin B12, folate, zinc, and magnesium levels. 

 

5. Evaluation of psychological status 

 

 To assess the presence and severity of psychological problems in BMS patients, 

SCL-90-R was used. SCL-90-R is a simplified self-report psychometric test 

designed to assess psychological symptoms. It comprises nine symptom 

dimensions [somatization (SOM), obsessive-compulsive (O-C), interpersonal 

sensitivity (I-S), anxiety (ANX), depression (DEP), hostility (HOS), phobic 

anxiety (PHOB), paranoid ideation (PAR), and psychoticism (PSY)] as well as 

three global indices [global severity index (GSI), positive symptom distress index 

(PSDI), and positive symptom total (PST)]. In addition, psychotropic medication 

and psychiatric treatment history were confirmed using interview and BMS 

questionnaire. 

 

6. Case selection criteria 

 

The flow diagram of patient screening and assignment is shown in Fig. 1. In 

total, 644 patients who had oral burning symptoms were enrolled in the study. 

Among these, the following patients were excluded: (1) patients who showed 

abnormal laboratory findings (n = 225) and (2) patients whose oral symptoms 

were relieved after using topical steroid and/or antifungal medications (n = 38). 

The remaining 381 patients were regarded as having primary type BMS. All 

medical records of the patients were checked, then the patients who had missing 
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or insufficient data (the BMS questionnaire and SCL-90-R results) were excluded 

(n = 43). Finally, 338 patients were included in the study.  

These patients were categorized into two groups according to the t-scores of 

SCL-90-R symptom dimensions and global indices. Among the patients who had 

t-scores of less than 60 in all symptom dimensions and global indices (n = 270), 

those who had psychotropic medication or psychiatric treatment history (n = 85) 

were excluded, because these histories could affect the SCL-90-R results. The 

remaining patients were assigned to Group 1 (BMS patients without psychological 

problems, n = 185). Among the patients who had t-scores of 60 or above in at least 

one symptom dimension or global index (n = 68), those who had no psychotropic 

medication and psychiatric treatment history (n = 29) were excluded, because 

these patients may have transient abnormal SCL-90-R results due to recent stress. 

The remaining patients were assigned to Group 2 (BMS patients with 

psychological problems, n = 39). 

 

7. Statistical analysis 

 

Nonparametric tests were applied because the Kolmogorov–Smirnov normality 

test did not show that the data were normally distributed. The significance of 

differences between the groups was evaluated by the chi-square test and Fisher’s 

Exact statistics for categorical variables and the Mann–Whitney U test for 

continuous variables. Stepwise multiple linear regression analyses were 

performed. The outcome variables were intensities of oral symptoms. The study 

variables included sociodemographic characteristics (age, gender, marital status, 

and education level), duration of symptoms, flow rates of UWS and SWS, 

parafunctional habits, and SCL-90-R symptom dimensions. Before applying the 

regression analyses, to normalize the sample distribution and stabilize the 

variance, the variables were log-transformed when necessary. The Spearman 
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correlation analysis with the Bonferroni correction of alpha method was used to 

investigate the relationships between the results of SCL-90-R and intensities of 

oral symptoms. For each test, a P value less than 0.05 was considered significant. 

 

 

IV. RESULTS 

 

1. SCL-90-R results 

 

The patients in Group 2 had significantly higher mean t-scores in all symptom 

dimensions and global indices than those in Group 1 (P < 0.01, data not shown). 

The mean number of symptom dimensions and global indices scored 60 or above 

in Group 2 was 2.59 and 0.97, respectively. Among the symptom dimensions, 

somatization showed a t-score of 60 or above in the largest number of the patients 

(n = 18, 46.2%), followed by depression (n = 17, 43.6%), anxiety (n = 13, 33.3%), 

and phobic anxiety (n = 11, 28.2%). Among the global indices, the number of 

patients who showed a t-score of 60 or above was 16 (41.0%) in PSDI, 13 (33.3%) 

in PST, and 9 (23.1%) in GSI. 

 

2. Clinical and sociodemographic characteristics 

 

The clinical and sociodemographic characteristics are shown in Table 1. The 

mean (± SD) ages of Groups 1 and 2 were 58.4 ± 11.4 and 62.5 ± 11.5 years, 

respectively, and the patients in Group 2 were significantly older than those in 

Group 1. In both groups, almost all the patients were middle-aged and elderly, and 

the percentages of patients younger than 40 years in Groups 1 and 2 were 5.9% 

and 5.1%, respectively. Women were more common than men, and the gender 

ratio did not differ between the groups. The mean (± SD) duration of symptoms in 
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Group 2 (27.9 ± 31.7 months, range 2–180 months) was slightly longer than that 

in Group 1 (24.6 ± 30.6 months, range 0.5–180 months), but the difference was 

not significant. The salivary flow rate was not measured in two patients (one in 

each group). The flow rate of SWS was not measured in 20 other subjects (15 in 

Group 1 and 5 in Group 2) who could not chew the gum base due to loss of 

posterior teeth. The mean (± SD) flow rates of UWS and SWS in Group 1 were 

higher than those in Group 2. However, a significant difference was observed only 

in the flow rate of SWS (P < 0.05). The percentage of patients who showed a flow 

rate of UWS of less than 0.1 ml/min was 33.7% (n = 62) in Group 1 and 39.5% (n 

= 15) in Group 2, and the percentage of patients who showed a flow rate of SWS 

of less than 0.7 ml/min was 55.6% (n = 94) in Group 1 and 63.6% (n = 21) in 

Group 2. The ratios of patients who had reduced salivary flow rates did not show 

any significant difference between the groups. 

Some sociodemographic variables showed significant differences between the 

groups. The patients in Group 1 had higher levels of education than those in 

Group 2 (P < 0.05). More than half of the patients in Group 2 had a low education 

level (less than 9 years; n = 22, 58.0%). In terms of the marital status, we found 

that the proportion of single, widowed, divorced, and separated patients was 

higher in Group 2 (n = 12, 31.6%) than in Group 1 (n = 37, 20.8%). However, the 

overall marital status did not show significant differences between the groups 

(Table 1). 

 

3. Initiating factors, received treatments, and patients’ medical history 

 

Most patients in both groups chose unknown (Group 1: n = 71, 38.4%; Group 2: 

n = 9, 23.1%), stressful life event (Group 1: n = 45, 24.3%; Group 2: n = 15, 

38.5%), and dental procedure (Group 1: n = 52, 28.1%; Group 2: n = 9, 23.1%) 

among the initiating factors as related to the onset of the oral symptoms. The 
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proportion of patients who chose unknown and dental procedures was higher in 

Group 1 than in Group 2, and the proportion of patients who chose stressful life 

event was higher in Group 2 than in Group 1. However, no significant differences 

were observed between the two groups. In contrast, the proportion of patients who 

chose systemic disease (Group 1: n = 9, 4.9% vs. Group 2: n = 10, 25.6%, P < 

0.001) and initiation of medication (Group 1: n = 6, 3.2% vs. Group 2: n = 6, 

15.4%, P = 0.002) was significantly higher in Group 2 than in Group 1. Most 

patients in both the groups visited otolaryngologists and dentists to relieve their 

symptoms. In addition, the patients in Group 2 visited psychiatrists and oriental 

medicine doctors more frequently than those in Group 1 to relieve the oral 

symptoms (Table 2). 

The differences in history of medications and stress-related symptoms between 

the groups were analyzed (Fig. 2). With regard to the history of medications other 

than psychiatric drugs, the percentages of patients who were taking medications 

were significantly higher in Group 2 (n = 38, 97.4%) than in Group 1 (n = 122, 

65.9%) (P < 0.01). Moreover, the patients in Group 2 tended to take nutritional 

supplements and medications related to gynecological and gastrointestinal 

problems more often than those in Group 1. The prevalence of almost all of the 

stress-related symptoms except allergy was also significantly higher in Group 2 

than in Group 1.  

 

4. Characteristics of oral symptoms 

 

Table 3 shows the differences in distribution, area, and diurnal pattern of oral 

symptoms between the groups. Most patients in both groups reported bilateral 

symptoms in the tongue area. Only a small percentage of patients in both groups 

(Group 1: n = 47, 25.5%; Group 2: n = 7, 17.9%) complained of unilateral oral 

symptoms, and the unilateral:bilateral ratio did not differ between the groups. The 
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patients in Group 2 reported higher rates of symptoms in overall oral mucosal 

tissues, except for the dorsum of the tongue and cheek, than those in Group 1, and 

the percentages of patients who reported symptoms at the gingival (P < 0.001) and 

mouth floor (P < 0.05) showed significant differences. With regard to the diurnal 

pattern, irregular and increasing patterns were the most common patterns in both 

the groups. The patients in Group 1 showed irregular patterns more frequently 

than increasing patterns (irregular: n = 75, 41.0% vs. increasing: n = 54, 29.5%), 

whereas the patients in Group 2 were the opposite (irregular: n = 13, 33.3% vs. 

increasing: n = 15, 38.5%). However, there were no significant differences in the 

overall diurnal pattern of oral symptoms between the groups. 

The prevalence and intensity of various oral symptoms in both groups are 

shown in Table 4. The prevalence of all oral symptoms was higher in Group 2 

than in Group 1, and there were significant differences in stinging, taste 

disturbance (including bad taste or taste alteration), xerostomia, and sore throat. In 

addition, the VAS scores of most oral symptoms, except for itching and numbness, 

were significantly higher in Group 2 than in Group 1. Among the oral symptoms, 

burning sensation was the most common symptom in Groups 1 and 2 (Group 1: n 

= 170, 91.9%; Group 2: n = 36, 92.3%), and the severities (VAS) of burning 

sensation were 5.9 ± 2.7 and 6.9 ± 3.0, respectively. Xerostomia was the second 

most frequently occurring symptom in Groups 1 and 2 (n = 127, 68.6% and n = 34, 

87.2%, respectively), and the severity of xerostomia was 3.9 ± 3.2 and 6.0 ± 3.4, 

respectively. Besides the burning sensation and xerostomia in the oral cavity, a 

significant number of patients complained of taste disturbance (Group 1: n = 95, 

51.3%; Group 2: n = 30, 76.9%). In total, 68 patients (36.8%) in Group 1 and 26 

patients (66.7%) in Group 2 had the symptom triad (burning sensation, xerostomia, 

and taste disturbance), and a significant difference was observed between the 

groups (P = 0.001). The results on daily activities assessed using the Likert scale 

showed that the patients in Group 2 tended to experience higher levels of 
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difficulty in eating food (Group 1: 0.64 ± 1.00; Group 2: 1.15 ± 1.21), sleeping 

(Group 1: 1.27 ± 0.99; Group 2: 2.09 ± 1.16), and other daily activities (Group 1: 

1.22 ± 0.86; Group 2: 1.83 ± 0.99) than those in Group 1 (P < 0.05, data not 

shown). 

The results of stepwise multiple linear regression analyses were shown in Table 

5. Among the independent variables, at least one SCL-90-R symptom dimension 

was significantly associated with intensities of all oral symptoms. Low education 

level was associated with taste disturbance and taste alteration. Flow rate of UWS 

was negatively associated with bad taste, and flow rate of SWS was negatively 

associated with xerostomia. In addition, duration of symptoms was positively 

associated with burning. Meanwhile, age was negatively associated with itching 

and stinging, but was positively associated with xerostomia.  

 

5. Correlations between oral symptoms and SCL-90-R 

 

The intensity of taste disturbance was closely correlated with all the SCL-90-R 

symptom dimensions, except for three dimensions (interpersonal sensitivity, 

hostility, and paranoid ideation). In addition, the intensities of bad taste and taste 

alteration correlated with most symptom dimensions. Xerostomia was positively 

correlated with somatization dimension, and sore throat was positively correlated 

with somatization and psychoticism dimensions. However, the intensities of 

burning and aching were not correlated with any SCL-90-R symptom dimensions 

(Table 6).  

The intensities of taste disturbance and taste alteration were closely correlated 

with all global indices. In addition, the intensities of bad taste and sore throat were 

significantly correlated with GSI and PST (Table 6).  

 

 



28 

V. DISCUSSION 

 

In this study, we investigated the impact of psychological problems on BMS. To 

this end, we rigorously examined the clinical data of 338 primary BMS patients 

collected according to a standardized diagnostic protocol for 9 years. The SCL-

90-R results and history of psychotropic medications and psychiatric treatments 

were checked in all primary BMS patients. Based on these results, the 

intermediate group was excluded, and patients belonging to both extremes were 

classified into BMS patients without psychological problems (Group 1) and those 

with psychological problems (Group 2), respectively. The impact of psychological 

problems on oral symptoms and sociodemographic characteristics was analyzed 

by comparing the two groups of primary BMS patients.   

Several studies have demonstrated that BMS patients with elevated 

psychological problems tend to have increased oral symptoms and vice versa 

(Grushka et al, 1987a; Ko et al, 2012). In addition, BMS patients tend to be 

nervous (Al Quran, 2004) and show lower quality of life (Lamey et al, 2005; 

Matsuoka et al, 2010; Lopez-Jornet et al, 2015). Consistent with these previous 

findings, the results of the present study indicate that psychological problems in 

BMS patients are associated with aggravation of BMS symptoms and 

deterioration of quality of life. Although significant differences were also shown 

in age, flow rate of SWS, and education levels between the groups, psychological 

problems affected the intensities of oral symptoms even after adjustment of these 

variables.  

Psychotrophic medications and psychological problems are etiological factors 

of xerostomia (Scully, 2003), and reduced salivary flow output can cause 

symptoms of BMS (Grushka and Sessle, 1987; Lamey and Lamb, 1988). 

Therefore, reduced salivary output as well as psychological problems may 

exacerbate burning sensation. In the present study, the mean flow rate of SWS was 
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significantly lower in BMS patients with psychological problems than in those 

without psychological problems. However, oral mucosal wetness, directly linked 

to oral dryness, is associated with the flow rate of UWS (Lee et al, 2002), which 

did not differ between the groups, and the proportion of patients who had reduced 

salivary flow rate (less than 0.1 ml/min in UWS and less than 0.7 ml/min in SWS) 

did not show any significant differences. High rates of symptoms at the mouth 

floor, the most rarely affected area by dry mouth, in BMS patients with 

psychological problems cannot be explained by hyposalivation alone.  

Psychological problems can be related to the aggravation of BMS symptoms 

through several mechanisms. First, steroid dysregulation induced by chronic 

anxiety or post-traumatic stress may induce neuropathic changes in the oral 

mucosal tissues, which in turn exacerbate oral burning sensation in BMS patients 

(Woda et al, 2009). Second, psychological problems can affect BMS symptoms 

via taste disturbance. It has been suggested that loss of taste sensation can release 

peripheral inhibition of the trigeminal nociceptive pathway; therefore, taste 

dysfunction may be the underlying cause of burning sensation in BMS (Kolkka-

Palomaa et al, 2015). In addition, psychological distress such as anxiety 

(Amenábar et al, 2008), chronic stress (Heuser and Lammers, 2003; Tafet and 

Bernardini, 2003), and major depression (Parker et al, 2003; Tse and Bond, 2004; 

Kahl et al, 2006) has been associated with elevated cortisol levels, and cortisol 

levels may affect taste perception (Fehm-Wolfsdorf et al, 1989). Thus, taste 

disturbance may be the result of psychological problems or mental illness 

(Bergdahl and Bergdahl, 2002). Previous studies have reported that an elevated 

cortisol level has been observed in BMS patients (Amenábar et al, 2008; Kim et 

al, 2012). In our data, the rate and severity of taste disturbance (including bad 

taste and taste alteration) were significantly higher in BMS patients with 

psychological problems than in those without psychological problems, and the 

VAS score of taste disturbance was highly correlated with the t-score in most 
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SCL-90-R symptom dimensions and global indices. Taken together, these results 

indicate that the presence of psychological problems could alter the cortisol level 

and taste perception and consequently aggravate various oral symptoms in BMS 

patients.  

In addition to biological mechanisms, sociodemographic characteristics may be 

related to psychological problems and BMS symptoms. Several studies have 

revealed that a low education level is significantly related to anxiety and 

depression in patients with chronic pain (Miller and Cano, 2009; Elbinoune et al, 

2016), and positively correlated with pain intensity in patients with 

temporomandibular disorders (Blanco-Hungría et al, 2012). A low education level 

may interfere with the understanding of the chronic pain mechanism and receipt 

of proper treatments, which appear to result in increased pain and psychological 

problems. Our results also demonstrated that BMS patients with psychological 

problems tend to possess a low education level. Therefore, as with other chronic 

pain disorders, the education level may also affect the pain intensity and 

psychological status in BMS patients.  

Meanwhile, one study reported that the psychometric scales do not correlate 

with BMS symptoms (de Souza et al, 2012), and the present study also indicated 

that intensities of most oral symptoms, except for taste disturbance, did not show 

significant correlations with t-scores of SCL-90-R. Because BMS is a 

multifactorial disorder (Grushka  et al, 2002; Scala et al, 2003), various factors 

besides psychological problems can influence the symptoms of BMS. Therefore, 

BMS patients without psychological problems may exhibit a high severity of 

BMS symptoms. Indeed, the VAS scores of symptom severity of BMS patients 

without psychological problems were evenly distributed from 0 to 10 in our study. 

However, the symptom severity of BMS patients with psychological problems 

tended to be mainly distributed at more than VAS 5. 

The diurnal patterns of oral symptoms of BMS have been classified into three 
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subtypes: increasing, continuous, and intermittent types (Grushka et al, 1987; 

Lamey and Lamb, 1988). Most BMS patients have been reported belong to the 

increasing subtype (Forssell et al, 2012; Braud et al, 2013; Lopez-Jornet et al, 

2015), and BMS patients belonging to the continuous subtype often have 

psychological problems such as chronic anxiety (Lamb et al, 1988). Inconsistent 

with previous studies, our data showed that the proportion of patients classified 

into the irregular subtype was similar (Group 2: Irregular, n = 13, 33.3% vs. 

Increasing, n = 15, 38.5%) to or higher (Group 1: Irregular, n = 75, 41.0% vs. 

Increasing, n = 54, 29.5%) than the proportion of patients classified into the 

increasing subtype, and the proportion of patients classified into the continuous 

subtype did not differ between both the groups. These discrepancies were thought 

to be due to the complexity of BMS symptoms and methodological differences 

(Forssell et al, 2012; Lopez-Jornet et al, 2015). Further study is needed to clarify 

the relationship between the diurnal pattern and psychological problems. 

Interestingly, the majority of our primary BMS patients (79.9%, 270/338) had t-

scores below 60 in all symptom dimensions and global indices of SCL-90-R, and 

the mean t-scores of all symptom dimensions and global indices of SCL-90-R 

were within the normal range. These results were inconsistent with those of 

previous studies, which reported that BMS patients generally exhibit more severe 

psychological distress than normal controls. However, several studies have 

suggested that BMS patients do not necessarily report significant psychological 

distress and only a small proportion of BMS patients have psychological problems 

(Carlson et al, 2000; Takenoshita et al, 2010). Although the bereavement and 

divorce rates and the proportion of patients who chose stressful life events among 

the initiating factors were slightly higher in Group 2 than in Group 1, there were 

no statistically significant differences. These findings imply that the occurrence of 

BMS is not necessarily accompanied with psychological problems.  

Some other factors may contribute to the occurrence of psychological problems 
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in BMS patients. Similar to other chronic pain disorders, symptom intensity and 

duration may be associated with psychological problems. However, symptom 

duration did not differ between the two groups in our data, and some previous 

studies have reported that symptom severity during the current and last year did 

not affect the level of psychological distress (Eli et al, 1994; Bergdahl and 

Bergdahl, 1999). On the other hand, an adverse life event in early (and not recent) 

life has been reported to be associated with the occurrence of psychological 

problems in BMS patients (Lamey et al, 2005; Grémeau-Richardet al, 2010). 

These facts indicate that the relationship between BMS and psychological 

problems seems to be more complicated than a simple causal relationship and that 

other social and environmental factors may be involved in the development of 

psychological problems in BMS patients.  

This study has several limitations. First of all, this study is a retrospective chart 

review. Although a comprehensive questionnaire and interview were carried out in 

each patient, various other confounding factors may have affected the results of 

the study. We also excluded patients with systemic diseases and conditions known 

to be the related to occurrence of oral burning symptoms. However, other pain 

disorders and conditions may have affected the severity of oral symptoms and 

psychological problems. In addition, the relationships between numbness and 

phobic anxiety, and between bad taste and paranoid ideation showed negative 

correlation in the regression analysis. It is difficult to explain these results clearly, 

and further studies on the relationships between psychometric scales and oral 

symptoms in BMS are needed.  

 

 

VI. CONCLUSIONS 

 

BMS patients with psychological problems had symptoms in many parts of the 
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oral cavity, higher rates and greater severities of various types of oral symptoms, 

and greater difficulties in daily activities than those without psychological 

problems. Therefore, it is very important to appropriately deal with psychological 

problems in order to successfully treat the symptoms of BMS.  
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Table 1. Clinical and sociodemographic characteristics of BMS patients, mean ± 

S.D., n (%) 

 

Without 

psychological 

problems 

(Group 1) 

With 

psychological 

problems 

(Group 2) 

P-

value 

Age (years) (n = 185) (n = 39)  

 58.4 ± 11.4 62.5 ± 11.5 0.042* 

Gender (n = 185) (n = 39)  

 
Male 

Female 

11 (6.0) 

174 (94.0) 

3 (7.7) 

36 (92.3) 
0.715 

Duration of symptoms  

(months) 

(n = 185) (n = 39)  

24.6 ± 30.6 27.9 ± 31.7 0.105 

 Range 0.5 - 180 2 - 180  

Salivary flow rate (ml/min)    

 Unstimulated whole saliva (n = 184) (n = 38)  

  0.20 ± 0.18 0.17 ± 0.14 0.193 

 Stimulated whole saliva (n = 169) (n = 33)  

  0.80 ± 0.51 0.66 ± 0.53 0.047* 

Education level (n = 180) (n = 38)  

 

 

 

Elementary school 

Middle school 

High school 

College or above 

31 (17.2) 

25 (13.9) 

65 (36.1) 

59 (32.8) 

11 (29.0) 

11 (29.0) 

6 (15.8) 

10 (26.2) 

0.017* 

Marital status (n = 178) (n = 38)  

 

 

 

 

Single 

Married 

Widowed 

Divorced 

Separated 

Remarried 

6 (3.4) 

140 (78.6) 

24 (13.5) 

4 (2.2) 

3 (1.7) 

1 (0.6) 

2 (5.3) 

26 (68.4) 

7 (18.4) 

3 (7.9) 

0 (0.0) 

0 (0.0) 

0.561 

The salivary flow rate was not measured in two patients (one in each group). 

The stimulated whole salivary flow rate was not measured in 20 patients (15 in 

Group 1 and five in Group 2) who were unable to chew the gum base due to 

loss of posterior teeth. 

Five patients in Group 1 and one patient in Group 2 did not answer about their 

education level 

Seven patients in Group 1 and one patient in Group 2 did not answer about their 

marital status. 

* P < 0.05 
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Table 2. Initiating factors answered by the patients and treatments received by 

BMS patients, n (%) 

  

Without 

psychological 

problems 
 

(Group 1) 

With 

psychological 

problems 
 

(Group 2) 

P-value 

Initiating factors (n = 185) (n = 39)  

 

 

 

 

 

Trauma in orofacial region 

Surgery 

Cold and/or flu 

Food intake 

Dental procedure 

Denture wearing 

  Other dental treatments 

Initiation of medication 

Systemic disease 

Stressful life event 

Unknown 

1 (0.5) 

8 (4.3) 

6 (3.2) 

8 (4.3) 

52 (28.1) 

17 (9.2) 

42 (22.7) 

6 (3.2) 

9 (4.9) 

45 (24.3) 

71 (38.4) 

0 (0.0) 

4 (10.3) 

2 (5.1) 

1 (2.6) 

9 (23.1) 

4 (10.3) 

6 (15.4) 

6 (15.4) 

10 (25.6) 

15 (38.5) 

9 (23.1) 

1.000 

0.230 

0.631 

1.000 

0.521 

0.768 

0.311 

0.002* 

< 0.001** 

0.070 

0.070 

Received treatments (n = 184) (n = 39)  

 

Dentist 

Otolaryngologist 

Physician 

Dermatologist 

Neurologist 

Neurosurgeon 

Psychiatrist 

Oriental medical doctor 

88 (47.8) 

115 (62.5) 

41 (22.3) 

8 (4.4) 

5 (2.7) 

6 (3.3) 

3 (1.6) 

40 (21.7) 

24 (61.5) 

26 (66.7) 

13 (33.3) 

3 (7.7) 

4 (10.3) 

1 (2.6) 

8 (20.5) 

15 (38.5) 

0.120 

0.624 

0.143 

0.412 

0.052 

1.000 

< 0.001** 

0.028* 

One patient in Group 1 did not answer about her received treatments. 

* P < 0.05 

**P < 0.01 
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Table 3. Distribution, area, and diurnal pattern of oral symptoms of BMS 

patients, n (%) 

  

Without 

psychological 

problems 
 

(Group 1) 

With psychological 

problems 
 

(Group 2) 

P-value 

Distribution (n = 184) (n = 39)  

 
Unilateral 

Bilateral 

47 (25.5) 

137 (74.5) 

7 (17.9) 

32 (82.1) 
0.849 

Area (n = 183) (n = 39)  

 

Tongue 

Tip & Lateral 

Dorsum 

Ventral 

Cheek 

Palate 

Gingiva 

Teeth 

Mouth Floor 

Lip 

Upper 

Lower 

178 (97.3) 

157 (84.9) 

76 (41.5) 

28 (15.3) 

16 (8.7) 

43 (23.5) 

18 (9.8) 

15 (8.2) 

2 (1.1) 

24 (13.1) 

12 (6.6) 

23 (12.6) 

39 (100.0) 

37 (94.9) 

15 (38.5) 

11 (28.2) 

3 (7.7) 

15 (38.5) 

13 (33.3) 

5 (12.8) 

3 (7.7) 

8 (20.5) 

6 (15.4) 

7 (18.0) 

0.589 

0.122 

0.724 

0.055 

1.000 

0.053 

< 0.001** 

0.360 

0.039* 

0.232 

0.067 

0.372 

Diurnal pattern (n = 183) (n = 39)  

 

Irregular 

Continuous 

Increasing 

Decreasing 

75 (41.0) 

44 (24.0) 

54 (29.5) 

10 (5.5) 

13 (33.3) 

8 (20.5) 

15 (38.5) 

3 (7.7) 

0.626 

One patient in Group 1 did not answer about distribution of pain. 

Two patients in Group 1 did not answer about area and diurnal pattern of pain. 

* P < 0.05 

**P < 0.01 
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Table 4. Prevalence and intensity of oral symptoms of BMS patients, n (%), 

VAS (mean ± S.D.) 

  

Without 

psychological 

problems 
 

(Group 1) 

With psychological 

problems 
 

(Group 2) 

P-value 

  (n = 185) (n = 39)  

Prevalence    

 

Burning 

Aching 

Itching 

Stinging 

Numbness 

Taste disturbance 

Bad taste 

Taste alteration 

Xerostomia 

Sore throat 

170 (91.9) 

103 (55.7) 

34 (18.4) 

66 (35.7) 

44 (23.8) 

95 (51.3) 

66 (35.7) 

70 (37.8) 

127 (68.6) 

74 (40.0) 

36 (92.3) 

28 (71.8) 

12 (30.7) 

21 (53.8) 

15 (38.5) 

30 (76.9) 

25 (64.1) 

26 (66.7) 

34 (87.2) 

23 (59.0) 

 0.931 

0.063 

0.082 

0.034* 

0.059 

0.003** 

0.001** 

0.001** 

0.019* 

0.030* 

Intensity    

 

Burning 

Aching 

Itching 

Stinging 

Numbness 

Taste disturbance 

Bad taste 

Taste alteration 

Xerostomia 

Sore throat 

5.9 ± 2.7 

3.3 ± 3.4 

0.7 ± 1.8 

2.1 ± 3.1 

1.1 ± 2.3 

3.0 ± 3.3 

2.1 ± 3.2 

2.1 ± 3.0 

3.9 ± 3.2 

1.9 ± 2.9 

6.9 ± 3.0 

4.9 ± 3.7 

1.1 ± 2.0 

3.8 ± 4.0 

1.8 ± 2.9 

5.3 ± 3.7 

4.3 ± 3.8 

4.6 ± 3.8 

6.0 ± 3.4 

3.7 ± 3.9 

0.023* 

0.012* 

0.086 

0.008** 

0.057 

< 0.001** 

< 0.001** 

< 0.001** 

 0.001** 

0.005** 

*P < 0.05 

**P < 0.01 
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Table 5. The effect of age, gender, marital status, education level, duration of 

symptoms, flow rates of UWS and SWS, parafunctional habits, and SCL-90-R 

symptom dimensions on severity of oral symptoms 

Outcome 

variable 

Study 

variable 

β 

Coefficient 
T P-value r2 

Burning 

 

Somatization 

Duration of symptoms 

0.210 

0.168 

2.945 

2.357 

0.004 

0.019 

0.082 

 

Aching Anxiety 0.243 3.413 0.001 0.059 

Itching 

 

Paranoid ideation 

Age 

0.215 

-0.144 

3.035 

-2.026 

0.003 

0.044 

0.070 

 

Stinging 

 

Depression 

Age 

0.260 

-0.185 

3.689 

-2.626 

< 0.001 

0.009 

0.092 

 

Numbness 

 

Anxiety 

Phobic anxiety 

0.359 

-0.252 

4.044 

-2.846 

< 0.001 

0.005 

0.082 

 

Taste   

disturbance 

Depression 

Low education level 

0.365 

0.190 

5.474 

2.849 

< 0.001 

0.005 

0.182 

 

Bad taste 

 

 

 

Depression 

Flow rate of UWS 

Psychoticism 

Paranoid ideation 

0.227 

-0.173 

0.287 

-0.207 

2.260 

-2.565 

2.778 

-2.297 

0.025 

0.011 

0.006 

0.023 

0.181 

 

 

 

Taste alteration 

 

Depression 

Low education level 

0.397 

0.222 

6.099 

3.413 

< 0.001 

0.001 

0.222 

 

Xerostomia 

 

 

Flow rate of SWS 

Somatization 

Age 

-0.294 

0.244 

0.178 

-4.378 

3.678 

2.627 

< 0.001 

< 0.001 

0.009 

0.204 

 

 

Sore throat Somatization 0.396 5.887 < 0.001 0.157 

SCL-90-R, symptom checklist-90-revised; β Coefficient, estimated regression 

coefficient; UWS, unstimulated whole saliva; SWS, stimulated whole saliva 
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Table 6. Correlation coefficients (rs) between results of symptom checklist-90-revised (SCL-90-R) and intensity of oral 

symptoms in all BMS patients of both groups. 

n = 224 Burning Aching Itching Stinging 
Numb

-ness 

Taste 

disturbance 

Bad 

taste 

Taste 

alteration 
Xerostomia 

Sore 

throat 

SOM 0.145 0.120 0.104 0.182 0.201 0.239* 0.188 0.272* 0.233* 0.348* 

O-C 0.050 0.121 0.127 0.169 0.224 0.280* 0.269* 0.261* 0.122 0.207 

I-S 0.034 0.075 0.228 0.166 0.185 0.196 0.219 0.188 0.105 0.137 

DEP 0.031 0.072 0.099 0.173 0.197 0.342* 0.300* 0.356* 0.140 0.194 

ANX 0.024 0.162 0.200 0.178 0.210 0.307* 0.295* 0.324* 0.144 0.209 

HOS -0.034 0.065 0.125 0.116 0.190 0.195 0.192 0.190 0.019 0.220 

PHOB 0.065 0.127 0.190 0.210 0.030 0.244* 0.237* 0.203 0.091 0.170 

PAR -0.016 0.073 0.225 0.116 0.165 0.154 0.143 0.158 0.043 0.142 

PSY -0.002 0.118 0.190 0.187 0.199 0.318* 0.334* 0.300* 0.167 0.236* 

GSI 0.081 0.100 0.183 0.180 0.218 0.343* 0.304* 0.331* 0.182 0.254* 

PSDI 0.121 0.006 0.060 0.088 0.136 0.295* 0.196 0.296* 0.223 0.209 

PST 0.037 0.125 0.205 0.206 0.230 0.310* 0.292* 0.309* 0.114 0.245* 

Correlations were analyzed by the Spearman’s correlation test with Bonferroni correction. 

 

SOM, somatization; O-C, obsessive-compulsive; I-S, interpersonal sensitivity; DEP, depression; ANX, anxiety; HOS, 

hostility; PHOB, phobic anxiety; PAR, paranoid ideation; PSY, psychoticism; GSI, global severity index; PSDI, 

positive symptom distress index; PST, positive symptom total 

* Bonferroni corrected significance level P < 0.000417 
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Figure Legends 

 

Fig. 1. Flow diagram. 

 

Fig. 2a. Comparison of medication history between BMS patients in Groups 1 and 

2.  

Fig. 2b. Comparison of history of stress-related symptoms between BMS patients 

in Groups 1 and 2. 

Group 1, BMS patients without psychological problems; Group 2, BMS patients 

with psychological problems. 

Miscellaneous: oriental, dermatology, otolaryngology, urology, ophthalmology, 

and OTC drugs. 

*P < 0.05  

**P < 0.01 
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Fig. 1.  
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Fig. 2a 
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Fig. 2b 
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국문초록 

 

심리적 문제 동반 유무에 따른  

구강작열감증후군 환자 비교 연구 

 

김 문 종 

서울대학교 대학원 치의과학과 구강내과·진단학 전공 

(지도교수 고 홍 섭) 

 

심리적 문제는 구강작열감증후군 환자에서 흔하게 관찰할 수 있으며, 

구강작열감증후군 증상의 발생 및 진행에 중요한 역할을 한다는 사실이 

제시된 바 있다. 본 연구의 목적은 심리적 문제 동반 유무에 따른 

구강작열감증후군 환자의 임상적, 사회적 특징을 비교하는 것이다.  

644명의 구강작열감 증상을 가진 환자 중에서, 381명의 일차성 

구강작열감증후군 환자를 구분했고, 이들 중에서 의무기록 및 심리 

검사 결과를 바탕으로 심리적 문제를 동반한 39명의 환자와 그렇지 

않은 185명의 환자들을 선택하여 두 집단 간의 임상적, 사회적 특징을 

비교했다. 

비교 결과, 두 집단 간에 남녀 비율, 증상 기간, 증상의 주간 패턴, 

비자극성 전타액 분비율, 그리고 혼인 상태는 차이를 보이지 않았다. 

심리적 문제를 동반한 환자 군은 그렇지 않은 환자 군에 비해 유의하게 

높은 평균 연령 및 낮은 자극성 전타액 분비율과 교육 수준을 보였다. 

또한, 심리적 문제를 동반한 환자 군은 그렇지 않은 환자 군에 비하여 

구강점막 증상이 다양하게 높은 빈도와 강도로 관찰되었고, 스트레스 
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관련 증상도 높은 빈도로 나타났으며, 일상 활동에 더 많은 어려움을 

겪고 있음을 알 수 있었다. 

결론적으로, 구강작열감 증상을 보이는 환자의 평가와 치료 및 

예후를 예측함에 있어서 심리적 문제에 대한 고려가 매우 중요함을 알 

수 있었다.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

주요어 : 구강작열감증후군, 심리적 문제 
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