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Abstract

Aim: Burning mouth syndrome (BMS) is a debilitating chronic burning sensation in the oral cavity with no
identifiable cause. The present research was conducted to evaluate the prevalence profile of BMS in a sample of
the Indian population.

Methods: A cross-sectional study was performed by screening 952 subjects, all individuals with burning mouth
complaints were interviewed and examined to identify the site, timing, frequency, and intensity of their burning
sensations. The presence of associated xerostomia, taste disturbances, and impact on quality of life was also
recorded. The extent of perceived stress was assessed using the short version of the Perceived Stress Scale.
Results: Among the total 952 cases, 75 cases suffered from BMS symptoms representing a prevalence rate of
7.9%, occurring more frequently in females and those aged 50 years and older. Additionally, 86.7% of cases
suffered from systemic diseases, most commonly, diabetes mellitus and hypertension, and were on long-term
medications. The intensity of BMS symptoms was relatively high (7.81 + 1.72). It was significantly correlated
with age, smoking, duration of BMS, presence of medical conditions, long-term medications, quality of life, and
Perceived Stress Scale scores. The most involved locations were the tongue and buccal mucosa. Xerostomia was
reported in 78.7% of cases, while disturbance of taste sensation was reported in 49.3%.

Conclusions: This is the first reported prevalence data for BMS in the Indian population in an attempt to improve
the limited amount of relevant literature, revealing a BMS prevalence of 7.9% with a significant impact on the
quality of life.
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Introduction
Burning mouth syndrome (BMS) is distinguished by a spontaneous chronic intraoral burning feeling while the
oral mucosa is clinically healthy. This condition mostly affects mid-aged females and is of multifactorial origin
involving the interaction between several local systemic and psychological factors. It is defined as idiopathic
orofacial pain with a long-lasting burning sensation in the oral cavity without any organic disease directly
responsible for the burning sensation [1, 2].
BMS has a chronic course usually from 6 to 7 years, BMS symptoms principally involve the tongue and may be
accompanied by altered taste and xerostomia affecting daily functions such as eating and speaking [3, 4]. It is
commonly associated with depression, anxiety, and psychological stress, causing a massive personal and societal
impact, resulting in inadequate quality of life (QOL) [5, 6]. The unbearable mental stress associated with this
chronic pain and feelings of hopelessness and despair have led to suicidal attempts in some BMS patients [2, 7]
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BMS occurs more in postmenopausal women, and the prevalence increases in older age groups [6, 8]. BMS has
become a frequently encountered disorder in oral medicine clinics. Even though dental specialists play a pivotal
role in the diagnosis, managing BMS often benefits from the collaboration of dental and medical specialists.
Hence, providing dental and medical professionals with adequate knowledge of its epidemiology is necessary,
thus augmenting their awareness and ability to manage BMS symptoms, which would reduce the social burden of
BMS [8].

Cross-sectional studies suggested that BMS affects a considerable number of persons with a wide prevalence
range (0.7% to 15%) in different populations, ethnic groups, and settings [8—10]. In a population-based study, a
BMS prevalence of 1.38% was reported in Shanghai, China [11]. A BMS prevalence of 3.7% was reported by a
cross-sectional study conducted in Sweden [12]. While it raised to almost 15% in a clinical-based retrospective
study from Brazil [10].

Although several studies have assessed the prevalence of BMS in different populations, the available information
on the prevalence and epidemiology profile of BMS is highly variable and still insufficient, especially in African
countries where there are almost no prevalence data available concerning BMS. Therefore, the present research
was conducted to evaluate the prevalence profile of BMS in a sample of the Indian population and to determine
the frequency of different accompanying factors such as xerostomia and taste disturbances, in addition to the
assessment of the relation of BMS with different risk factors, perceived stress and QOL.

Materials and methods

Sample size

Based on research published in Japan regarding the incidence of BMS in the Japanese population [3], by fixing
alpha at 0.05 and beta at 0.2 the incidence of BMS associated with sex was 10% in females and 9% in males. The
effective size g is 0.05, and the minimal sample size to be included is 952, calculated using G*Power software
(Universitét Diisseldorf).

Study design

In a cross-sectional clinical-based study, screening of all the study samples was performed in Kanpur in India, in
the period from June 2025 to December 2025. All individuals with burning mouth complaints were examined and
interviewed by two experienced dentists (AA) and (AE) to identify those with BMS according to the most recent
BMS diagnostic criteria which denotes the presence of intraoral burning sensation recurring daily for more than
2 hours over more than 3 months and without clinically evident causative lesions, or any identifiable local or
systemic cause [13]. Both examiners’ agreement on diagnosing BMS is necessary; otherwise, the case is excluded.
The BMS cases are classified according to the intensity, size, and frequency of their burning sensations, and lastly
according to the timing of the complaint. The intensity of the burning sensation was assessed using a visual
analogue scale (VAS) graded from 0 to 10, where 0 indicates no burning and 10 indicates the worst burning
imaginable.

The frequency of burning sensation is recorded as: intermittent and seldom, intermittent, and often, or continuous.
The timing of the burning sensation is recorded as present in the morning, evening, daytime, nighttime, or day
and night. Subjective oral dryness, taste disturbances, and regular smoking are also registered.

Furthermore, the history of current diseases and ongoing medications is recorded. Individuals without any kind
of medication or reported diseases will be defined as healthy. All the related data was obtained through a
questionnaire developed by the authors using online Google Forms to simplify data collection and use in English.

BMS occurs more in postmenopausal women, and the prevalence increases in older age groups [6, 8]. BMS has
become a frequently encountered disorder in oral medicine clinics. Even though dental specialists play a pivotal
role in the diagnosis, managing BMS often benefits from the collaboration of dental and medical specialists.
Hence, providing dental and medical professionals with adequate knowledge of its epidemiology is necessary,
thus augmenting their awareness and ability to manage BMS symptoms, which would reduce the social burden of
BMS [8].

Cross-sectional studies suggested that BMS affects a considerable number of persons with a wide prevalence
range (0.7% to 15%) in different populations, ethnic groups, and settings [8—10]. In a population-based study, a
BMS prevalence of 1.38% was reported in Shanghai, China [11]. A BMS prevalence of 3.7% was reported by a
cross-sectional study conducted in Sweden [12]. While it raised to almost 15% in a clinical-based retrospective
study from Brazil [10].

Although several studies have assessed the prevalence of BMS in different populations, the available information
on the prevalence and epidemiology profile of BMS is highly variable and still insufficient, especially in African

countries where there are almost no prevalence data available concerning BMS. Therefore, the present research
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was conducted to evaluate the prevalence profile of BMS in a sample of the Indian population and to determine
the frequency of different accompanying factors such as xerostomia and taste disturbances, in addition to the
assessment of the relation of BMS with different risk factors, perceived stress and QOL.
The original version of the PSS had 14 items (PSS-14) [15], and later researchers created a shortened 10-item
version (PSS-10) [14, 16].
The questions in this scale ask about the feelings and thoughts during the last month and how often the patient felt
or thought a certain way. The best approach is to answer quickly. That is, do not try to count the number of times
you felt a particular way; rather indicate the alternative that seems like a reasonable estimate. For each question
choose from the following alternatives: O—never, l—almost never, 2—sometimes, 3—fairly often, 4—
very often. For questions 4, 5, 7, and 8, scores are reversed like this: 0=4,1=3,2=2,3=1,4=0.

Then scores for each item are added to get a total. Individual scores on the PSS can range from 0 to 40 with
higher scores indicating higher perceived stress.

. Scores ranging from 0—13 is considered low stress.
. Scores ranging from 14-26 are considered moderate stress.
. Scores ranging from 27-40 are considered high perceived stress.

Inclusion criteria

. Indian adults more than 21 years.
. Both males and females.
. Patients with intraoral burning sensation recurring daily for more than 2 hours over more than 3 months

without clinically evident causative lesions or any identifiable local or systemic cause.

Exclusion criteria

. Patients with any clinically apparent causative lesions in the oral cavity or systemic cause could be responsible

for the burning sensation.

. Patients who refuse to participate in the study.

Ethical approval of the study is acquired from the Research Ethics Committee at the Rama Dental College,
Kanpur in India, approval number (23-031). The procedures were fully explained to the patients, and they signed
an informed consent. Participants were selected using a consecutive non-probability sampling method to minimize
selection bias, non-respondent bias was minimized by describing the aim of the study to the participants and their
importance and role in the study. Observer and interviewer bias were reduced by interviewing and examining new
patients visiting the clinic for the first time so that the investigators have no prior knowledge of the disease status
of the subject which might lead the researcher to ask questions or assess the subject differently.

Statistical analysis

In the present cross-sectional study, the mean and standard deviation values were calculated for quantitative data
(VAS) while frequencies were calculated for qualitative data. Fisher exact and Chi-square tests were used to
determine the relationship between frequencies of all qualitative data such as duration, site, timing of BMS,
xerostomia, and taste disturbance. Correlations between the intensity of BMS and risk factors, QOL, and PSS
scores were performed by multiple regression analysis using the Spearman correlation test.

Results

Among the total 952 cases, 75 cases (7.9%) suffered from BMS symptoms while 877 (92.1%) did not, with a
significant difference of (p < 0.001). Data concerning the age ranges and sex distribution showed that females
constituted 60% of BMS cases, history of smoking habit, and systemic conditions affecting 86.7% of cases the
most common of which were diabetes mellitus and hypertension, long-term medications, and the mean value of
BMS intensity assessed via VAS scores among the 75 BMS cases which were 7.81 are presented in Table 1.
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Table 1. The numbers and frequencies of BMS demographic data, medical condition, medication, and intensity

of BMS
Variables BMS
n % p-value
Age <50 1 13.3% <0.001*
0
50-59 2 28%
1
60-69 3 44%
3
70-79 1 14.7%
1
Sex Female 4 60%  0.083ns
5
Male 3 40%
0
Smoking Yes 1 21.3% <0.001*
6
No 5 78.7%
9
Systemic condition None 1 13.3% <0.001*
0
Hypertension disease 4 61.3%
6
Diabetes mellitus disease 3 49.3%
7
Cardiovascular disease 1 17.3%
3
Kidney disease 3 42.7%
2
Any long-term medications ~ None 1 13.3% <0.001*
0
Antidiabetic drugs 3 49.3%
7
Antihypertensive drugs 4 61.3%
6
Others 3 50.7%
8
Intensity of BMS (VAS) Score 3 1 1.3% <0.001*
Score 4 3 4%
Score 5 4 53%
Score 6 7 9.3%
Score 7 1 18.7%
4
Score 8 1 22.7%
7
Score 9 1 20%
5
Score 10 1 18.7%
4
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*: significant (p < 0.05); ns: non-significant (p > 0.05); BMS: burning mouth syndrome; VAS: visual analogue
scale

Among a total of 75 BMS cases, 33.3% had BMS for 2 years and 33.3% had BMS for 3 years. The most involved
locations were the tongue and the whole mouth, 45.3% of cases reported intermittent and frequent frequency
followed by continuous then intermittent and seldom frequency of BMS as shown in Table 2. While in 44% of
cases, the reported timing of BMS was day and night followed by morning (30.7%), subjective oral dryness was
reported in 78.7% of cases, while disturbance of taste sensation was reported in 49.3%. The impact of BMS on
QOL was moderate as reported in 32% of cases, followed by extreme in 26.7% of cases, then very much (22.7%),
and only 18.7% of cases reported it was affected a little. When the PSS scores were considered, no cases
displayed low stress, while 53.3% of cases displayed moderate PSS scores and 46.7% of cases displayed high
PSS scores as presented in Table 3.

Table 2. Duration site and frequencies of BMS

Variables BMS
n % p-value
Duration of BMS 3 months 2 27% <0.001*
6 months 5 67%
1 year 1 24%
8
2 years 2 333%
5
3 years 2 333%
5
Site of BMS Tongue 2 32% <0.001*
4
Cheeks 5 67%
Tongue and cheek 1 13.3%
0
The whole mouth 3 42.7%
2
Tongue and lips I 13%
Tongue, cheeks, and lips 2 270%
Tongue, cheek, and gingiva 1 13%
Frequency of BMS Intermittent and seldom 1 253% 0.080ns
9
Intermittent and often 3 453%
4
Continuous 2 293%
2

*: significant (p < 0.05); ns: non-significant (p > 0.05); BMS: burning mouth syndrome
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Table 3. The frequencies of

BMS data
Variabl BMS
n % p-value
Time of the day of BMS Morning 2 30.7% <0.001*
3
Night 4 53%
Day and night 3 44%
3
Daytime 1 17.3%
3
Evening 2 2.9%
Oral dryness Yes 5 787% <0.001*
9
No 1 21.3%
6
Taste disturbance Yes 3 493%  0.908ns
7
No 3 50.7%
8
Quality of life A little 1 187%  0.404ns
4
Moderately 2 32%
4
Very much 1 227%
7
Extremely 2 26.7%
0
PSS scores Low stress 0 0% <0.001*
Moderate stress 4 533%
0
High perceived stress 3 46.7%
5

*: significant (p < 0.05); ns: non-significant (p > 0.05); BMS: burning mouth syndrome; PSS: Perceived Stress

Scale

Table 4 demonstrates the correlation between the intensity of BMS and risk factors such as age, sex,
smoking, medical condition, and long-term medications, as well as QOL and PSS scores, where a statistically

positive correlation was encountered between the intensity of BMS and age, smoking, duration of BMS,

medical conditions, and long-term medications. Also, a significantly positive strong correlation was found
between the intensity of BMS and QOL and PSS scores. There was not any missing data from participants.
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Table 4. Correlations showing ICC and p-values between intensity of BMS and risk factors, QOL, and PSS
scores

Correlations (Spearman) Intensity of BMS
Age Correlation coefficient 0.259
Sig. (2-tailed) 0.025
Gender Correlation coefficient -0.226
Sig. (2-tailed) 0.052
Smoki Correlation coefficient 0.288
Sig. (2-tailed) 0.012
ng Correlation coefficient 0.323
Sig. (2-tailed) 0.005
. Correlation coefficient 0.475
Duratio Sig. (2-tailed) <0.001
Correlation coefficient 0.327
n Sig. (2-tailed) 0.004
Correlation coefficient 0.863**
Medical condition Sig. (2-tailed) <0.001
Correlation coefficient 0.492%*
Long term Sig. (2-tailed) 0.001

medications QOL

PSS

**: Correlation is significant at the (p < 0.05) level. BMS: burning mouth syndrome; PSS: Perceived Stress
Scale; QOL: quality of life

Discussion

Dental professionals play a vital role in the diagnosis of BMS. Hence, providing sufficient information about
its prevalence, clinical presentation, and associated factors to dental and medical specialties is essential to
improve their knowledge and understanding of BMS, thus enhancing the efficacy and rate of diagnosis of this
condition to help improve the QOL and reduce the societal burden caused by BMS [6,8]. The present cross-
sectional clinical-based study took place in the Department of Oral Medicine and Radiology clinics which has
been reported as the ideal specialty to achieve optimum contact with patients [10, 17].

To the authors’ knowledge, the present research is the first study to assess the prevalence of BMS in India. The
only published study involving Indians was focused on particular disease complications as it assessed the
presence of BMS only in type 2 diabetic patients with peripheral neuropathy [ 18], hence it does not reflect the
actual prevalence rate of BMS beyond this specific patient group. Other than that, all published literature
including a recent systematic review and meta-analysis of the worldwide prevalence estimate of BMS [8], as
well as the latest systematic review assessing the clinical and epidemiologic profile of BMS patients, did not
include a single study stemming from India [19].

In the current study, the prevalence of BMS was found to be 7.9% of the present sample of the Indian

population, and this prevalence rate coincides with results of a meta-analysis reporting a pooled worldwide

prevalence of BMS of 7.72% in clinical dental practice [8]. It is also in close range to the occurrence rate of
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BMS of 7.03% which was reported in the Saudi Arabian population [20]. Additionally, clinical-based studies
reported an almost similar BMS prevalence of 6.96%, 8.96%, and 7.50% in Asia [11, 21, 22]. While a higher
prevalence of BMS was reported in Brazil (14.91%) and in China (15.71%) due to the increase in medication
use, depression, and percentage of menopausal females [10, 23].

Among BMS patients in the present study, 60% were females while 40% were males. This agrees with a previous
meta-analysis reporting that persistent pain was more frequently encountered in females [24]. Other studies also
confirmed the general higher trend of BMS in females than males [8, 25]. However, another study reported
higher rates of chronic pain in males [26]. The sex differences might be related to dissimilar pain thresholds due
to different hormone levels and the increased tendency of females to report health-related symptoms including
pain [27, 28]. Only 21.3% of BMS cases were smokers, however, smoking was positively correlated to the
intensity of BMS in the current study. On the contrary, it was inversely correlated to the intensity and quality of
pain in BMS in recent research [29].

In the present study, 86.7% of BMS cases suffered from one or more systemic conditions, most commonly
hypertension, and diabetes mellitus, and were on long-term medications, which is mostly attributed to the older
ages of the affected patients in the current study. This is in accordance with a retrospective study that reported
that 97% of BMS patients have at least one comorbidity and other studies stating that two-thirds of BMS cases
have systemic conditions [30—32]. Additionally, using multiple medications was proposed to have an important
association with BMS, especially in older females [33, 34]. This agrees with the present results revealing a
statistically positive correlation between intensity of BMS and age, medical conditions, and long-term
medications.

In the present study, the intensity of BMS symptoms was assessed by VAS scores recording a mean value of 7.81
+ 1.72 representing high intensity which is in line with prior research describing BMS pain as being of moderate
to severe intensity [35]. However, it was higher than the mean VAS score of 4.3 which was reported in a prior
study in Saudi Arabia [20]. Moreover, the intensity of BMS symptoms was found to positively correlate with age,
smoking, duration of BMS, presence of medical conditions, and long-term medication

BMS frequency was intermittent in most of the study sample. The timing of BMS symptoms was reported to
classically occur throughout the day in the majority of BMS cases [36], which agrees with the results of the
present study. While according to other studies BMS symptoms reach the maximum intensity by late evening
without interfering with sleep [37]. In most cases, symptoms of a burning mouth had persisted for more than
one year, and in almost one-third of cases it persisted for 3 years in the current results, indicating the chronic
course of BMS which is in line with previous research [2, 5, 6]. The most involved locations were the whole
mouth, the tongue, and the buccal mucosa. This is in line with prior research revealing that the tongue, alone or
in conjunction with other areas, was the main site of BMS in 81.9% of cases [20, 34, 36, 38].

Subjective oral dryness was reported by 78.7% of BMS patients in the current results, and this is in accordance
with other research reporting that 46% to 67% of BMS patients complain of subjective dryness of the mouth that
affects their QOL [20, 38—40]. Subjective oral dryness in those patients may be a consequence of other systemic
diseases or due to the use of medications that could interfere with normal salivary gland function, it is also
associated with psychological factors such as depression [41, 42]. The aging process may participate in and
enhance xerostomia, as most BMS patients are above 50 [2]. BMS patients may have the feeling of oral dryness
due to the reduction of saliva which plays a fundamental role in moistening and protecting the oral mucosa. The
high salivary viscosity and lack of mucous secretion may also contribute to the uncomfortable oral sensation
[39].

Taste disturbance was reported in 49.3% of cases in the present study, which is in accordance with a recent case-
control study reporting incidence of dysgeusia in 45.6% of BMS patients [38], also in line with a preceding case-
control study which revealed that BMS patients had reduced taste sensitivity associated with the onset of a
burning sensation [2, 43, 44]. While other studies reported taste alteration in only 10.7% and 15.9% of BMS
cases [20, 36].
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The high intensity of BMS and associated symptoms revealed in the present study, along with the prolonged
course of the condition can affect the QOL of BMS patients where 81.4% of BMS cases reported moderate to
extreme impact of BMS symptoms on the QOL which agrees well with several studies [4, 5, 29, 45]. In the
current study, 53.3% of cases displayed moderate PSS scores and 46.7% of cases displayed high

PSS scores reflecting the high amount of stress BMS patients are burdened with. This complies with a recent
psychological assessment that reported a significantly higher psychological stress score in the BMS group in
comparison to the control group [2]. Moreover, earlier research reported that 80% of BMS patients had anxiety
disorders and depression before the onset of BMS [30, 34, 46], which agrees well with our results revealing a
significantly positive strong correlation between the intensity of BMS and QOL as well as PSS scores.

Different diagnostic criteria for BMS have been used over the years mainly directed at reaching the diagnosis of
BMS after ruling out other causes of burning sensation [8]. The most recent diagnostic criteria for BMS were
used in the present study which entails the presence of recurrent intraoral burning sensation for more than 2
hours per day for more than 3 months without clinically apparent cause [13].

Another strength is the large sample size used in the current study to be more representative, increasing the
generalizability of results. Also, a combination of patient interviews and clinical examination was carried out to
increase the reliability and validity of our results in addition to examination by two experienced dentists to
confirm the diagnosis of BMS otherwise patients are excluded from the study. Another strong point is the large
sample size used in the current study to be more representative, increasing the generalizability of results.

Among the limitations of the present cross-sectional study is the probability of information bias that might
happen during the gathering of information concerning risk factors and health conditions, for instance, social
embarrassment may prevent some patients, especially females from revealing behaviors such as smoking. To
minimize that bias, the anonymous nature of the questionnaire was conveyed to patients. Also, in this type of
study, it is not feasible or practical to perform random sampling thus consecutive sampling method was used to
reduce selection bias. Another limitation of this cross-sectional study can only identify correlations but not causal
relationships, as for the correlation found between the intensity of BMS and high-stress scores, it cannot be
confirmed if stress causes BMS or vice versa. More high-quality cross-sectional surveys using standard sampling
methods among different populations are required to further elucidate the epidemiology profile of BMS and to
improve the knowledge and attitude about BMS to ensure an early diagnosis, improving the prognosis with
development of new management protocols of BMS to reduce its burden on QOL.

Conclusions

A prevalence of BMS of 7.9% was discovered in the present sample of the Indian population, occurring more
frequently in females and older age groups. The majority of BMS cases suffered from one or more systemic
conditions, most commonly hypertension and diabetes mellitus, and were on long-term medications. The
intensity of BMS symptoms was high and was significantly correlated with age, smoking, duration of BMS,
presence of medical conditions, long-term medications, QOL, and PSS scores. Subjective oral dryness was
reported by 78.7% and taste disturbance was reported by 49.3% of BMS cases, further contributing to the adverse
impact on the QOL in those patients.

Abbreviations

BMS: burning mouth syndrome
PSS: Perceived Stress Scale
QOL: quality of life

VAS: visual analogue scale
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