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Abstract

Background: Burning Mouth Syndrome (BMS) is a common condition that affects menopausal women and patients experience a
severe burning sensation in their mouth. So far there have been no definitive treatment for this disease.
Objectives: The present study was undertaken to evaluate the efficacy of zinc supplement in improving the symptoms of burning
mouth syndrome.
Patients andMethods: Sixty patients were enrolled in this study; they were randomly divided to two groups. Patients in the inter-
vention group received replacement therapy twice daily, which continued for three months. In the control group, placebo capsules,
which were completely similar to zinc sulfate capsules, were administered two times daily.
Results: Burning sensation severity in the two groups after the intervention was significantly different (P = 0.001).
Conclusions: It can be concluded that zinc supplement might decrease the intensity of burning mouth syndrome in patients with
zinc deficiency.
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1. Background

Burning Mouth Syndrome (BMS) is defined as a feeling
of pain and burning in the normal oral mucosa, especially
on the tongue, which affects other mucosal surfaces, in-
cluding the lips, buccal mucosa and the floor of the mouth
(1).

The tongue appears to be the most common location
for burning sensation in the oral cavity. The symptoms usu-
ally include a burning sensation, occasional pain, distur-
bances in taste and xerostomia. A complaint of burning
sensation is mostly reported in postmenopausal women
(2).

The majority of patients with BMS are postmenopausal
women over 60 years of age. The patients usually report
xerostomia and loss of or changes in their taste feeling.
The tip of the tongue is the most commonly affected area
but other areas, including the lips, gingiva and palate, are
affected, as well. The BMS etiology is considered multi-
factorial, including various local and systemic factors. Due
to a high turn-over rate of mucous cells and trauma, these
areas are sensitive to nutritional deficiencies, including
minerals and vitamins. Zinc is the second most important
element of the body after iron, with an important role in
growth and development. Although zinc deficiency in the
immune system has been reported to be related to BMS,

the beneficial effects of zinc replacement therapy have not
been evaluated in patients with BMS. In a study in 2010 by
Cho, 26.8% of patients with BMS exhibited zinc deficiency
and zinc replacement therapy experienced a decrease in
burning sensation (3).

A burning sensation in the oral mucosa might occur in
other oral diseases such as lichen planus and geographic
tongue; however, patients with BMS are a separate group
in which clinical examinations reveal normal oral mucosa,
with persistent burning sensation, compared to the dis-
ease entities mentioned above (4). Burning mouth syn-
drome is associated with nutritional deficiencies, includ-
ing vitamin B1, B2, B6 and B12 deficiencies. However, recent
studies have shown that zinc deficiency can also lead to
BMS. Current diagnostic criteria include continuous every-
day pain in the oral cavity in association with normal oral
mucosa after excluding other local and systemic diseases
(5). Metabolic endocrine and nutritional disorders might
give rise to BMS. Some nutritional disorders include defi-
ciencies in iron, zinc and vitamin B group, especially vita-
min B12 (6, 7).

The initial diagnosis of BMS is based on the exclusion
of etiologic factors. When systemic, local and psychologi-
cal factors are present, treatment or their elimination usu-
ally results in significant clinical recovery from BMS. It ap-
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pears in some patients with BMS with deficiencies men-
tioned previously, eliminations of systemic, local and psy-
chological factors has results in alleviation of or decrease
in BMS symptoms (8).

2. Objectives

Given the lack of sufficient studies and data on the ef-
fect of zinc replacement therapy regarding the decrease in
the severity of BMS symptoms, the present study was un-
dertaken to evaluate the effect of zinc replacement therapy
on BMS symptoms.

3. Patients andMethods

The present clinical trial was approved by the ethics
committee of Zahedan University of Medical Sciences and
registered at the Iranian center for clinical trials under the
code IRCT20131209313N5 and was available at www.irct.ir
during years 2013 to 2014.

Patients with BMS referring to Zahedan faculty of den-
tistry, who had zinc deficiency in laboratory evaluations,
were included in the study. For excluding other possible
etiological factors related to BMS, we performed a com-
plete blood count (CBC) and patients with anemia were ex-
cluded. All patients signed an informed consent form be-
fore being included in the study. The diagnostic criteria for
BMS included the following:

1) Burning sensation in all or some parts of the oral cav-
ity with or without symptoms such as a change in taste for
at least four months,

2) Normal oral mucosa without any lesions,
3) Absence of local or systemic factors producing simi-

lar symptoms.
The exclusion criteria consisted of known systemic dis-

eases, age of less than 18 years, pregnancy, smoking habits,
oral lesions and refusing to sign the informed consent
form (9).

The subjects were divided to case and control groups
using the block randomization technique.

All the subjects were examined before treatment and
the burning sensation severity was evaluated based on
numeric rating scale (NRS), with ‘0’ indicating absence
of burning sensation and ‘10’ indicating the most severe
burning sensation experienced by the subject. The sub-
jects were asked to determine the severity of their burning
sensation from 0 to 10.

To prepare the medication, 220-mg zinc sulfate cap-
sules were procured from the Alhavi company. The con-
tents of half of the capsules were replaced with soluble
pharmaceutical starch powder to prepare placebos. All

capsules were then placed within coded glasses by a phar-
macist and handed to the oral medicine specialist.

The patients in the case group were treated with zinc
sulfate by the oral medicine specialist; 220-mg capsules
of zinc sulfate (Alhavi Company, Iran) were administered
twice daily and the replacement therapy was continued
for three months. In the control group, placebo capsules,
which looked the same as the zinc sulfate capsules, were
administered two times daily for three months. After three
months, burning sensation severity was evaluated and
measured.

The serum zinc levels were determined and if these lev-
els were not normal, treatment with zinc sulfate capsules
continued for another month. After this period, the sub-
jects were evaluated again and burning sensation severity
was determined. All measurements were done by a physi-
cian blinded to the study procedures.

After the study, the control group patients also re-
ceived zinc replacement therapy.

Data were analyzed with the SPSS 18 software. The T-
test was used to evaluate the means of burning sensation
scores and serum zinc levels of the subjects. Statistical sig-
nificance was set at P < 0.05.

4. Results

In the present study, 60 patients with BMS, who had
zinc deficiency, were evaluated, with 30 subjects in the case
and 30 in the control groups. In the case group, there were
28 females and two males; in the control group, there were
27 females and three males. The mean age of the subjects
were 57.2 ± 5.02 and 55.6 ± 7 years in the case and control
groups, respectively, with no statistically significant differ-
ences between the two groups (P = 0.06). The mean dura-
tions of affliction with BMS were 4.5± 3.1 and 4.1± 1.5 years
in the case and control groups, respectively, with no statis-
tically significant differences between the two groups (P =
0.4). The most common locations for burning sensation
were the tongue, the entire oral cavity, gingiva and the buc-
cal mucosa, in descending order.

Before intervention there was no difference in sensa-
tion severity and serum zinc level between the groups.

At the end of the study there was a significant differ-
ence in sensation severity and serum zinc level between
the two groups (Table 1).

5. Discussion

The results of the present study showed that zinc sup-
plementation decreases the severity of burning sensation
in patients with BMS, although it does not alleviate it com-
pletely.
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Table 1. Severities of Burning Sensation and Serum Zinc Levels Before and After Treat-
ment

Variable Treatment Group P Value

Case Control

Burning sensation before the
intervention

5.6 ± 1.3 4.9 ± 1.1 0.05

Burning sensation after the
intervention

1.4 ± 0.9 4.9 ± 0.10 0.001

Serum zinc level before the
intervention,µg/dL

66 ± 12.4 61.8 ± 10 0.4

Serum zinc level after the
intervention,µg/dL

82.4 ± 11.6 62.2 ± 11 0.009

Zinc has an important role in the growth and develop-
ment of the immune system and the neurologic functions.
Zinc deficiency might affect the immune system and the re-
pair processes of the mucosa and might have a role in BMS
(3).

One study reported lower serum levels of zinc in pa-
tients with BMS compared to healthy subjects (10). Pekiner
evaluated 30 BMS patients and 30 healthy subjects in 2009
and compared salivary levels of magnesium, zinc and cop-
per in the subjects, reporting no significant differences be-
tween the two groups (2).

In a study by Cho et al. in 2010, twenty rats were divided
to two groups of 10. One group received a diet deficient in
zinc and the other group received a standard diet. After 20
weeks, hyperkeratosis and an increase in mitotic activity
were observed on the dorsum area of the tongue in rats re-
ceiving the Zn-deficient diet (3).

In another part of this study, 26% of subjects with BMS
had zinc deficiency. These patients, who had no other labo-
ratory abnormalities, received zinc supplementation. Rel-
ative recovery was reported in 71.9% of the subjects, consis-
tent with the results of the present study (3).

It is not possible to compare the results of the present
study with those of other studies from a clinical point of
view due to the limited number of studies on BMS serum
zinc levels.

5.1. Conclusions

Based on the results of the present study, it appears log-
ical to evaluate the serum levels of zinc in patients with
BMS and prescribe zinc supplementation in such patients.
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