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ABSTRACT

iIntroduction: Due to the high prevalence of type 2 diabetes and hypothyroidism
tand the fact that the complication of burning mouth syndrome is seen in both of these
{diseases, we compared the frequency of burning mouth syndrome in patients with dia-
‘betes mellitus type 2 and patients with hypothyroidism referred to Rasht dental school
in 1399.

iMaterials and Methods: In this cross-sectional study, 196 patients with type 2
%diabetes mellitus and 196 patients with hypothyroidism were included in the study.
iEach participant in the study was assessed by asking the patient about the presence of
gbuming pain in the oral mucosa. In cases with burning pain, the visual analogue scale
icriterion was used to measure the severity of pain.

Results: Burning mouth syndrome was significantly higher in patients with diabetes
gmellitus (P =0.022). There was no significant relationship between the mean level of
{FBS, HbA1C and TSH with burning mouth syndrome, while there was a significant
Erelationship between the mean level of free T4 with burning mouth syndrome

i(P = 0.004). The mean level of free T4 was higher in patients with burning mouth
isyndrome. It was also found that aging has a positive correlation with the severity of
;buming pain (p <0.001).

C onclusion: According to the results of the present study, it is necessary to prevent
ithe occurrence of diabetes mellitus and consequently the development of this compli-
ication in the mouth. It is also important to monitor patients with diabetes mellitus and
gcontrol their oral complications in collaboration with the medical team.
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Introduction

Burning mouth syndrome (BMS) is a chronic
neuropathic pain that occurs without any evi-
dence of oral lesions such as atrophy, erosion
and ulcers (1, 2). Studies have shown that en-
docrine disorders such as diabetes mellitus and
hypothyroidism can play a role in the develop-
ment of BMS (3, 4). Diabetes mellitus is the
most common endocrine disorder and a major
public health concern. The prevalence of type
2 diabetes is still increasing worldwide and is
sometimes considered a pandemic (5, 6). It is
estimated that the annual growth rate of diabetes
in Iran will reach the second place in the region
by 2030 after Pakistan (7, 8). Diabetes causes
metabolic changes in the oral mucosa, as well as
diabetic neuropathy and angiopathy, all of which
contribute to BMS (9, 10). Hypothyroidism is
the most common endocrine disease after dia-
betes and obesity. The role of thyroid hormone
in the maturation and development of fungal
papillae is well known. Therefore, defects in the
development of papillae and consequent loss
of taste perception can cause a burning sensa-
tion in patients with hypothyroidism (3, 4, 11).

Considering the high prevalence of type 2
diabetes mellitus and hypothyroidism and the
occurrence of BMS in both diseases, which af-
fects the quality of life of patients, this study
was performed to determine and compare the
frequency of BMS in patients with type 2 diabe-
tes mellitus and patients with hypothyroidism.

Methods and materials

Study population: In this cross-sectional
study, 196 patients with type 2 diabetes Mel-
litus (group 1) and 196 patients with hypothy-
roidism (group 2) who were referred to school
of dentistry affiliated to Guilan University
of Medical Sciences, were selected based on
inclusion criteria. Conscious consent was ob-
tained from patients and patients were includ-
ed in the study. In this study, inclusion criteria
were: age over 18 years, patients with diabetes
mellitus type 2, patients with hypothyroidism
.Exclusion criteria were: oropharyngeal can-

) Journal I of . R
ﬂi Dentomaxillofacial

Radiology, Pathology and Surgery

didiasis; periodontal disease; atrophic; erosive
and ulcerated areas in the oral mucosa; meno-
pause; psychological disorders; diuretic and
drug abuse; deficiency of vitamin B12, folic
acid, Iron and zinc; Other systemic and auto-
immune diseases and co-occurrence of both hy-
pothyroidism and diabetes mellitus (2, 12-14).

Collecting data: In order to rule out BMS
due to deficiency of hematinic factors such as
folic acid, iron, zinc and vitamin B12, the last
test of all patients, which was performed during
the last week, was evaluated. Also, by review-
ing the medical records of patients and asking
patients for a history of psychological diseases,
other systemic diseases and autoimmunity were
rejected. After receiving informed consent from
patients, the first part of the questionnaire on
demographic information was completed using
patient records. The patients’ oral mucosa was
then carefully examined by a senior dental stu-
dent trained for candidiasis lesions, any atrophic,
erosive, and ulcerative areas to rule out pain or
burning sensation induced by these lesions. Each
participant in the study was assessed by asking
the patient about the burning pain in the oral
mucosa. In cases where the patient expressed
pain, the visual analogue scale (VAS) criterion
was used to measure the severity of pain by ask-
ing the patient to rate his pain between 0 and 10.
Number 0 indicates no pain and number 10 in-
dicates the most severe pain the patient has ever
experienced in life(15). Then, the obtained val-
ues for each patient were recorded in the second
part of the questionnaire. The thyroid-stimulat-
ing hormone (TSH), thyroxine hormone (free
T4) and HbAIC levels were obtained using a
test performed during the last week and fasting
blood glucose (FBS) levels were obtained using
a test performed during the last two days and
were recorded in the checklist. The duration
of having diabetes mellitus and hypothyroid-
ism were also recorded using patient records.

Data analysis:

In this study, Kruskal Wallis test was used to
evaluate the relationship between age and VAS
with the study groups and Pearson Chi-Square
test was used to investigate the relationship be-
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tween gender and BMS with the study groups.
The relationship between the mean level of free
T4 and the prevalence of BMS was examined
by Mann-Whitney test and the relationship
between the mean level of FBS, HbA1C and
the prevalence of BMS was examined by the
Independent Samples Test. The relationship
between age, gender and group variables with
BMS was assessed using logistic regression test.

Results

In this study, the mean age of patients with
diabetes was 63.42 £ 11.97 and the mean age
of patients with hypothyroidism was 55.55
+ 15.12. In the diabetic group, 115 patients
(58.7%) and in the hypothyroidism group 99
patients (50.5%) were male and the rest were
women. In the diabetes group 51 patients (26%)
and in the group of hypothyroidism 29 patients
(14.8%) had BMS. According to the results of
this study, the mean VAS level of patients with
diabetes was 3.60 £ 1.23 and the mean VAS
level of patients with hypothyroidism was 2.96
+ 0.98. In the group with diabetes mellitus, the
mean FBS level was 141.19 £ 92.49 mg/dl,
the mean HBA1C level was 7.00 £ 13.74 mg
and the mean duration of having diabetes was
4.62+ 2.48 years. In the group with hypothy-
roidism, the mean TSH level was 4.2 + 20.08
ulU/mL, the mean level of FreeT4 was 4.2 +
93.77 IU/mL and the mean duration of having
hypothyroidism was 4.47 + 2.05 years. Based
on the obtained results, it was found that there
is a significant relationship between BMS and
the groups (P=0.022), so that BMS was signifi-
cantly higher in patients with diabetes mellitus.

the mean of VAS in the two groups was
not significantly different. There is no sig-
nificant relationship between the mean
level of TSH and T4 with BMS. There is
no significant relationship between the
mean level of FBS and HbAIC with BMS.

Table 1 summarizes the results of determining
the simultaneous effect of demographic variables
on the severity of BMS (VAS). the severity of
BMS significantly increases with age (P=0.010).
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The effect of age (p <0.001) and group
(p <0.001) on BMS was significant. With
increasing age, possibility of develop-
ing BMS increases by 1.05 (Table 2).

Table 1. Simultaneous effect of demographic variables on
the severity of BMS (VAS)

Standard .
Beta deviation B variable
Age 0.02 0.008 0.33 0.01
Gender 0.09 0.19 0.04 0.617

Diabetes mellitus 0.16 0.29 0.07 0.579
Hypothyroidism  0.53- 0.33 0.21- 0.12

Table 2. Simultaneous effect of demographic variables on
BMS

Standard P-

deviation  value

Age - 004 0009 <0001 105 1.1-03.07

Gender female - - - 1 -
male  -0.38 0.21 0.071 0.68 0.1 -45.03
hypothy-

Gy roidism !
Diabetes 5 0.27 0.097 1.56 0.2-92.65
mellitus

Discussion

In epidemiological studies, diabetes has been
suggested as one of the causes of BMS. The
prevalence of this problem in previous studies
has been reported between 6% to 18% (16-19).
According to our study, 26% of patients with
diabetes had BMS. The prevalence of BMS has
been reported to be lower in other similar stud-
ies. In the study by Salehi et al , The prevalence
of BMS was 7.2% (18). In the study of Rabiei
et al., The prevalence of BMS was reported as
6.2%(19). This discrepancy can be attributed to
the different target population of these studies
or other factors influencing the development of
BMS such as high levels of stress and anxiety
(20, 21) . Considering that the present study
was conducted during the Covid-19 pandem-
ic, in which the level of stress and anxiety in
the community especially in systemic patients
was very high, a higher prevalence of BMS,
in compare of previously reported, may be ex-
pected (22, 23). According to the results of our
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study, the highest VAS score in diabetic patients
was 6. This finding is in line with the findings
of Salehi’s study and different from Rabiei’s
study, which reported the highest VAS score
of 8 and 2, respectively (18, 19). Differences
in the highest VAS score in studies may be ex-
plained by differences in disease control, years
of having diabetes, and the presence of adverse
factors such as differences in stress levels.

It was found that there was no significant
relationship between the mean levels of FBS
and HbA1C with BMS. Inconsistent with the
results of the present study in the study of
Rabiei et al., the level of HbA1C was effec-
tive on BMS(19). The results of the study by
Salehi et al., As in previous studies, empha-
size the finding that in cases of poor glycemic
control, these symptoms will occur signifi-
cantly(18). It seems that the differences in the
inclusion and exclusion criteria as well as the
demographic characteristics of the patients are
the reasons for the differences in the results.

In our study, the risk of BMS increased 1.06
with aging. Consistent with the results of our
study in the study of Salehi et al., BMS in-
creased significantly with increasing age. In
the study of Rabiei et al. And the study of Rad
et al., As in our study, the duration of diabetes
has been shown to affect BMS(18, 19, 24).

According to this study, there is no signifi-
cant relationship between mean T4 and TSH
level and BMS. The role of thyroid hormones in
the maturation and development of fungiform
papillae is well known, so it is expected that
as the level of free T4 decreases, the growth
rate of these papillae decreases and symptoms
of BMS appear (25, 26). Inconsistent with the
results of our study, in the study of Talattof
et al., there was a significant relationship be-
tween TSH levels and the incidence of BMS
in patients with Hashimoto’s thyroiditis (4).

Conclusion

The frequency of BMS is higher in patients
with diabetes mellitus than in patients with hypo-
thyroidism. Therefore, first of all, the occurrence
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of diabetes and consequently this complication
in the mouth should be prevented by identifying
patients with risk factors for developing diabe-
tes mellitus. It is also very important that endo-
crinologists refer these patients to oral medicine
specialists for routine oral examination after a
definitive diagnosis of diabetes mellitus. Sched-
uling more frequent follow-up appointments
is very important to evaluate the oral status
of diabetic patients and control BMS in these
patient, which improves their quality of life.
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