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Abstract Background/purpose: Burning mouth syndrome (BMS) is a chronic oral mucosal

burning and pain disorder, predominantly affecting the middle-aged and elderly women. This

study aimed to explore the association between polypharmacy and BMS, with consideration of

the patients’ age and sex.

Materials and methods: Medical data from 115 BMS patients and 115 age- and sex-matched

control subjects were collected. Medications were categorized into four groups based on

the number of medications taken. The chi-square test, Student’s t-test, and binary logistic re-

gression were performed to evaluate the association between polypharmacy and BMS, after

adjustment for age and sex.

Results: A higher proportion of individuals with medications was observed in the BMS group

than in the control group (P � 0.0015). Among BMS patients, the older group (� 65 years),

especially the female BMS patients, tended to take more medications. Binary logistic regres-

sion analysis revealed a significant association between polypharmacy and increased odds of

having BMS. After adjustment for age and sex, the patients in the minor polypharmacy group

(1—4 medications) had significantly higher odds of having BMS compared to those in the non-

pharmacy group (no medications), with an adjusted odds ratio of 5.015 (P < 0.001).
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Conclusion: These findings suggest a potential association between multiple medications and

the risk of having BMS and supported the need to consider polypharmacy as a contributing fac-

tor for the older BMS patient. However, future studies should be conducted to explore the ex-

act dose—response trend and the influence of other associated factors on BMS.

© 2025 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier

B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).

Introduction

Burning mouth syndrome (BMS) is a chronic pain disorder

characterized by a recurring burning, scalded or stinging

sensation affecting the clinically normal-appearing oral

mucosa for more than three months.1 Affected individuals

may also report sensations of oral dryness or altered taste,

such as a bitter or metallic flavor. These symptoms may be

aggravated by hot, spicy, or irritating foods and beverages.2

Though BMS can involve any region of the oral mucosa, the

tongue, particularly the tip and lateral borders, is the most

frequently affected site, followed by the hard palate and

the lower labial mucosa.2,3

The prevalence rate of BMS in the general population

ranges from 0.11% to 5.4%, with variation reported across

different studies.4—6 It has been shown to be more com-

mon in the middle-aged and elderly individuals, with

women more frequently affected than men.3,7 BMS has

a significant impact on patients’ daily lives.8 The persis-

tent discomfort and prolonged disease courses often lead

to frustration.9 The absence of remarkable mucosal find-

ings makes the condition difficult to diagnose and treat,

leaving patients feeling helpless. Despite its clinical rele-

vance, the etiology of BMS remains poorly understood.

Various local, systemic, neurological, and psychological

factors have been proposed, reflecting its multifactorial

nature.3,10 This complexity may contribute to the varia-

bility in treatment outcomes and challenge effective

management.2

Medication is one of the proposed associated factors.6,10

Besides, the elderly are generally considered to be the

frequent users of medications.11 Thus, it is noteworthy to

explore medication use in BMS patients, who are predom-

inantly middle-aged and elderly individuals. Soares et al.

reported an increased number of medications used in the

BMS patients, with 95% identified as xerogenic agents.12

Our previous study demonstrated that a substantial pro-

portion of BMS patients exhibited polypharmacy, with older

individuals, particularly older female BMS patients, show-

ing a higher mean number of medications used. Psycho-

tropics, gastroprotectors and gastrointestinal tract (GI)-

associated drugs, and antihypertensives were the most

frequently used drug classes.13 These findings may suggest

that medications, especially multiple medications, may

play an important role in the development of BMS, espe-

cially for the older female BMS patients. Therefore, this

study aimed to further explore the associations between

polypharmacy and BMS, with consideration of the patients’

age and sex.

Materials and methods

Patient selection

This study was reviewed and approved by the Institutional

Review Board at the National Cheng Kung University Hospital

(IRB number: B-ER-109-420). A total of 115 patients diag-

nosed with BMS, aged between 45 and 80 years, were

recruited from the Department of Dentistry at National

Cheng Kung University Hospital (Tainan City, Taiwan) and the

Far Eastern Memorial Hospital (New Taipei City, Taiwan).

Each participant underwent a clinical interview followed by

a comprehensive oral examination performed by an oral

pathologist or a qualified dentist. Standardized clinical ex-

aminations were conducted using cotton swabs, tongue de-

pressors, and mouth mirrors under adequate illumination.

Inclusion criteria consisted of patients reporting persis-

tent symptoms associated with BMS (recurring burning,

scalded or stinging sensation, oral dryness, or altered taste)

of the oral mucosa for a minimum duration of six months, in

the absence of any clinically apparent oral mucosal lesions.

The diagnosis of BMS was established not only based on the

lack of visible oral mucosal abnormalities but also through

the exclusion of any systemic disease or condition that may

cause insidious oral mucosal disorders, such as a history of

cigarette smoking, betel quid chewing, or autoimmune

diseases (systemic lupus erythematosus, rheumatoid

arthritis, Sjögren’s syndrome, pemphigus vulgaris, cicatri-

cial pemphigoid, etc.). Additionally, none of the patients

had received any prescription medications for BMS within at

least three months prior to enrollment.

For comparison purposes, data from 115 age- and sex-

matched individuals without BMS were collected to serve as

the control subjects. These control subjects were randomly

selected from the dental patients who visited the out-

patient department at the National Cheng Kung University

Hospital for routine dental treatment.

Data collection and processing

The patients’ medical and dental histories, as well as their

psychosocial statuses, were carefully reviewed, collected,

and documented, with particular attention to their medi-

cation records. Regarding medications, drugs prescribed for

short-term or sporadic illnesses, such as antibiotics or an-

algesics, were excluded from analysis. In addition, the

medications initiated after the onset of BMS, or those taken

specifically to relieve BMS symptoms, were also excluded.
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The medications prescribed were recorded to evaluate

the association between the number of medications taken

and BMS. The BMS patients were categorized into four

groups based on their medication usage: non-pharmacy (no

medication), minor polypharmacy (1—4 medications), pol-

ypharmacy (5—8 medications), and excessive polypharmacy

(� 9 medications).11

Statistical analysis

The chi-square goodness-of-fit test was used to evaluate

whether the distribution of BMS patients across different

medication count groups (non-pharmacy, minor poly-

pharmacy, polypharmacy, and excessive polypharmacy)

was statistically uniform. The chi-square test of indepen-

dence was applied to compare the status of medication use

(with or without use of medications) between BMS patients

and control subjects. It was also used to assess whether the

distribution of medication count groups differed sig-

nificantly between male and female BMS patients. The

Student’s t-test was performed to examine differences in

the mean number of medications taken between BMS pa-

tients and control subjects, as well as between relatively

younger (45—64 years) and older (� 65 years) BMS patients.

The same test was also applied separately within each sex

group to compare the younger and older subgroups of BMS

patients. Binary logistic regression analysis was conducted

to evaluate the association of medication count, age, and

sex with the likelihood of BMS diagnosis. The results were

considered significant if the P-value was less than 0.05.

Results

The mean age of the 115 BMS patients was 62.8 years. Of

the 115 BMS patients, 29 were men and 86 were women.

The observed distribution of 115 BMS patients across the

four medication count groups significantly deviated from

the expected uniform distribution (P < 0.001, Table 1).

There was no significant difference observed in the distri-

bution of four different medication count groups between

29 male and 86 female BMS patients (P � 0.164, Table 1).

Because the number of the male BMS patients was

relatively small (n � 29), the interpretation of the results

may be limited. Moreover, the proportion of individuals

with medications was significantly higher in the BMS pa-

tients (n � 100, 87.0%) than in the control subjects

(n � 79, 68.7%, P � 0.0015) (Table 1). These results indi-

cated a potential association of an increased medication

use with the BMS, suggestive of a trend toward increased

medication use in the BMS patients.

The mean number of medications taken was 5.08 � 6.14

in the 115 BMS patients and 4.16 � 4.03 in the 115 control

subjects (P � 0.180, Table 2). Despite no significant dif-

ference, the mean number of medications taken was higher

in the BMS patients than in the control subjects. Among 115

BMS patients, the mean number of medications use was

significantly higher in the older age group (� 65 years,

n � 50) compared to the relatively younger age group

(45—64 years, n � 65) (P � 0.002, Table 2). When stratified

by the sex, a significant age-related difference in the

medication use was observed in the 86 female BMS patients

(P � 0.002, Table 2). For the 29 male BMS patients,

although the mean number of medication was higher in the

older age group (� 65 years, n � 12) than in the relatively

younger age group (45—64 years, n � 17), the difference

was not significant (P � 0.479, Table 2).

A binary logistic regression analysis was conducted to

evaluate the association of the age, sex, and medication

count groups with the likelihood of having BMS. The male

sex, relatively younger age group, and the non-pharmacy

group were set as the reference groups. The overall effect

of the four medical count groups of 115 BMS patients was

statistically significant (P < 0.001, Table 3), indicating that

the increased number of medications was significantly

associated with the outcome (BMS). Furthermore, com-

pared to the non-pharmacy group, the minor polypharmacy

group showed a significantly elevated odds ratio (odds ratio

(OR) � 5.015, 95% confidence interval (CI): 2.330—10.797,

P < 0.001, Table 3). Although there was no statistically

significant difference at the conventional level (P < 0.05),

the polypharmacy group exhibited a marginally significant

association with an increased risk of having BMS

(OR � 2.066, 95% CI: 0.922—4.630, P � 0.078, Table 3).

Similarly, the excessive polypharmacy group also demon-

strated an increased risk of having BMS (OR � 2.203, 95%

Table 1 Distribution of the 115 patients with burning mouth syndrome (BMS) and 115 control subjects by the sex and the

number of medications used.

Group Patient number (%) P-value

Non-pharmacy

(no medication)

Minor

polypharmacy

(1—4 medications)

Polypharmacy

(5—8 medications)

Excessive

polypharmacy

(�9 medications)

BMS patients (n � 115) 15 (13.0) 54 (47.0) 28 (24.3) 18 (15.7) <0.001a

Male (n � 29) 5 (4.3) 14 (12.2) 8 (7.0) 2 (1.7) 0.164b

Female (n � 86) 10 (8.70) 40 (34.8) 20 (17.4) 16 (13.9)

Control subjects (n � 115)

Male (n � 29) 9 (7.8) 8 (7.0) 7 (6.1) 5 (4.3) 0.872b

Female (n � 86) 27 (23.5) 18 (15.7) 26 (22.6) 15 (13.0)

a Chi-square goodness-of-fit test.
b Chi-square test of independence.
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CI: 0.880—5.518, Table 3), although the association reached

only a marginally significant level (P � 0.092). Neither the

sex nor the age showed a significant association with the

outcome (P � 0.958 and P � 0.875, respectively) (Table 3).

These findings suggest an association between the

increased medication use and the risk of having BMS, after

adjustment for the age and the sex.

Discussion

In this study, we found that an increased medication use

was significantly associated with the risk of having BMS.

Compared to BMS patients without medication, those with

any level of medication use demonstrated an increased risk

of having BMS, even after adjusting for the age and the sex.

While the risk of having BMS was most pronounced in the

minor polypharmacy group, the BMS patients in higher

medication groups (the polypharmacy and excessive poly-

pharmacy groups) also showed elevated risks of having BMS

with marginal significance.

It is generally considered that BMS is more prevalent

among middle-aged and older individuals.3,7 Nevertheless,

based on the findings of this study, it might suggest that the

increased medication use, instead of the age itself, is the

key associated factor of having BMS; that is, the higher

prevalence of BMS in the older adults may be attributed to

the greater number of medications taken by this age group

of patients, rather than to the aging process itself as an

independent risk factor. Moreover, the cumulative expo-

sure to certain medication has been proved to be an asso-

ciated factor of some diseases or adverse health

conditions.14,15 However, the associated research about

BMS is so scarce that the lack of comprehensive inves-

tigation makes the exact relationship between the cumu-

lative exposure effect and BMS being validated. Our results

showed that the older patients tended to take more med-

ications and this in turn increased the likelihood of devel-

oping BMS. This challenges the traditional age-based

interpretation and highlights the need to consider poly-

pharmacy as a key underlying contributor in the patho-

genesis of BMS.

Moreover, we observed no significant difference in the

mean number of medications taken between male and fe-

male BMS patients. These findings failed to explain the

higher prevalence of BMS in women than in men, but

pointed out the involvement of other biological or systemic

variables, such as sex hormonal influence or deficiencies in

vitamins or other hematinics.16—18 These observations un-

derscore the multifactorial nature of BMS, where systemic,

local, psychological, and pharmacological factors are

involved in the development of BMS.3,10,19

Table 2 Stratified comparison of the mean number of medications taken by the 115 patients with burning mouth syndrome

(BMS) and 115 control subjects according to different sex and age groups.

Groups Mean medications � Standard deviation P-valuea

Total (n � 115) Male (n � 29) Female (n � 86)

BMS patients

45—64 years 3.51 � 3.48 (n � 65) 3.53 � 3.20 (n � 17) 3.50 � 3.60 (n � 48)

�65 years 7.12 � 8.03 (n � 50) 4.58 � 4.72 (n � 12) 7.92 � 8.72 (n � 38)

P-valuea 0.002 0.479 0.002

BMS patients 5.08 � 6.14 (n � 115) 3.97 � 3.86 (n � 29) 5.45 � 6.72 (n � 86) 0.261

Control subjects 4.16 � 4.03 (n � 115) 4.14 � 4.39 (n � 29) 4.16 � 3.93 (n � 86) 0.977

P-valuea 0.180 0.874 0.126

a Student’s t-test.

Table 3 Binary logistic regression analysis of burning mouth syndrome (BMS) risk based on demographic characteristics and

the number of medications used for the 115 BMS patients.

Variable Odds ratio [95% confidence interval] P-value

Sex 0.958

Male Reference

Female 1.017 [0.544, 1.899]

Age 0.875

45—64 years Reference

�65 years 0.997 [0.963, 1.032]

Groups <0.001

Non-pharmacy (no medication) Reference

Minor polypharmacy (1—4 medications) 5.015 [2.330, 10.797] <0.001

Polypharmacy (5—8 medications) 2.006 [0.922, 4.630] 0.078

Excessive polypharmacy (�9 medications) 2.203 [0.880, 5.518] 0.092
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In conclusion, a higher proportion of individuals with

medications was observed in the BMS group than in the

control group (P � 0.0015). Among the BMS patients, the

older group (� 65 years), especially the female BMS pa-

tients, tended to take more medications. Binary logistic

regression analysis revealed a significant association be-

tween polypharmacy and increased odds of having BMS.

After adjustment for the age and the sex, the patients in

the minor polypharmacy group (1—4 medications) had sig-

nificantly higher odds of having BMS compared to those in

the non-pharmacy group (no medications), with an adjus-

ted odds ratio of 5.015 (P < 0.001). This study mainly

focused on those middle-aged or elderly BMS patients, so

that the inclusion criterion restricted participants to those

aged 45 years and older. As a result, the impact of young

age groups on the risk of having BMS could not be fully

assessed. Our previous study has addressed the difference

in the mean blood hemoglobin, serum levels of vitamin B12,

folic acid and iron between the younger and the older BMS

patients.20 Future studies including the BMS patients with

a broader age range are required to further confirm

whether the polypharmacy factor persists to cause an

increased risk of having BMS in all age groups of subjects.

Moreover, other proposed factors to date may merit

incorporation into the analysis to clarify their interactions

and the underlying mechanisms among them.
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