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Introduction

Abstract

Objective: Diabetes Mellitus (DM) is one of the most common
endocrine diseases with many systemic complications such as oral
manifestations. The present study aimed to compare the oral
manifestations frequency in diabetic patients and healthy subjects.
Materials and Methods: This cross sectional study was
conducted during 2016-17 on subjects came to Yazd Diabetic
Research Center. In this study, 181 type 2 diabetic patients (T2DM)
and 181 healthy individuals, based on convenient sample method,
were included. Two groups were compared for basic information and
oral manifestations including candidiasis, oral lichen planus (OLP),
periodontitis, xerostomia, delayed oral wound healing, geographic
tongue, gingival hyperplasia, fissured tongue, burning mouth and
finally at least one of these lesions.

Results: The frequency of candidiasis, OLP, periodontitis, delay
oral wound healing, geographic tongue, xerostomia and at least one
of lesions in diabetics were significantly higher than control group
(P-value< 0.001). After regression analysis and adjusting for
confounding factors, candidiasis, periodontitis and xerostomia in
diabetics were significantly more prevalent than non-DM patients
with odds ratio of 15.16 (1.80-127.57), 9.58 (4.68-19.63) and 78.639
(10.05-615.231) respectively.

Conclusion: Xerostomia, candidiasis and periodontitis were
significantly more prevalent in T2DM than Non-T2DM persons.
Therefore, increasing awareness on oral manifestations in this group
is recommended for timely diagnosis and referring to an oral
medicine.

Keywords: Oral complications, Oral manifestations, Diabetes
mellitus. Oral diseases

iabetes Mellitus (DM) is one of the and the fourth reason of visiting doctors.
most common endocrine disease with  Diabetes is a growing threat to world health so
many systemic complications such as that World Health Organization (WHO) has

oral manifestation (1). Diabetes is the 5th
leading cause of mortality in western societies

called all the countries to fight against this
disease (2).
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Oral complications in patients with poorly
controlled diabetes include bacterial, viral and
fungal infection, delayed oral wound healing,
decay, gingival and periodontal disease, peri-
apical abscesses and burning mouth syndrome
(3). The prevalence and incidence of oral
mucosal lesions were found to be higher in
diabetics persons compared to healthy controls
(4).

Mechanism of periodontal destruction by
diabetes is not clear, however, there are many
theories such as advanced glycation end
products, changes in collagen tissues, and
altered immune function that causes impaired
polymorphonuclear leukocyte function which
may facilitate bacterial persistence and
increased secretion of pro-inflammatory
cytokines such as tumor necrosis factor-a and
prostaglandins. The increase in collagenase
activity and reduction in collagen synthesis
result in delay wound healing and periodontal
tissue destruction (5,6).

Complications of diabetes lead to a decrease in
quality of life and an increase in mortality in
diabetic patients (7). In recent years, extensive
programs have been planned to prevent
diabetes, prevent or treat complications and
disability of disease. Dentists can play an
important role in health care team of diabetics
and monitoring of diabetic patients and timely
identification and treatment of oral problems
in this group (8).

The aim of this study was to investigate the
frequency of oral manifestations in type 2
diabetic patients (T2DM) and compare the oral
presentations of diabetic and healthy
individuals.

Materials and Methods

In this analytical cross sectional study, 181
T2DM patients and 181 healthy individuals
were included during 2016-17. T2DM patients
were selected from subjects who came to Yazd
diabetic research center based on convenient
sampling method. Healthy individuals were
selected from T2DM peers. Inclusion criteria
in diabetic group consist of known diabetic
subjects who had medical file in Yazd

Diabetic Research Center, age between 20 -70.
Healthy individuals had fasting blood sugar
(FBS) less than 100mg/dl, HbAlc< 5.7% and
no previous history of diabetes. Exclusion
criteria of two groups were any systemic
diseases, presence of oral cancer or major
dental and periodontal disease, previous
radiation therapy and any drug consumption in
two months ago except anti-glycemic drugs,
aspirin, statins, anti-hypertensive and anti-
hyper-lipidemic drugs in diabetic group.
Demographic and basic information such as
age, gender, use of denture, smoking, body
mass index (BMI), and familial history of
T2DM, systolic and diastolic blood pressure
was collected. History taking and physical
examination  (extra-oral and intra-oral
thorough examination) was conducted in two
groups by oral medicine specialist. Oral
examination was performed in place by
adequate light and retracting the lips and
cheeks and exploration was conducted in all
regions of mouth. Oral manifestations include
candidiasis, lichen planus, periodontitis,
xerostomia, delayed oral wound healing,
geographic tongue, gingival hyperplasia,
fissured tongue, burning mouth syndrome and
at least one of these lesions that have been
recorded. Diagnosis of these lesions was based
on patient’s history and clinical appearance
and in suspicious cases, the final diagnosis
was determined by performing a biopsy. Two
groups were compared based on frequency of
above-mentioned oral manifestations. Finally,
data was entered SPSS 20 software and then
analyzed by Chi square test, T-test, ANOVA
and regression.

Ethical considerations

Patients were signed an informed consent and
the study was approved by the ethics
committee of Shahid Sadoughi University of
Medical Sciences. (code IR.SSU.REC.1393
.157520).

Results
In this study, comparison of oral
manifestations frequency between 181 T2DM
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and 181 non-diabetic patients was performed.
The mean age of T2DM patient was
significantly higher than control group (P-
value< 0.001). Also, two groups weren’t
match with respect of gender (P-value<
0.014).

Among basic variables, BMI, smoking,
denture usage, family history of diabetes,
systolic blood pressure and diastolic blood
pressure in T2DM patients were significantly
more than another group (Table-1).
Comparison of oral manifestations frequency
between diabetic and control groups reveals
that candidiasis; OLP, periodontitis, delay oral
wound healing, geographic tongue, xerostomia
and at least one of these lesions in T2DM were
significantly more than control. However,
there were no significant differences between
two groups about gingival hyperplasia,
fissured tongue and burning mouth (Table-2).

Candidiasis, periodontitis and xerostomia in
diabetics were significantly more than control
persons with odds ratio of 15.16 (1.80-
127.57), 9.58 (4.68-19.63) and 78.639 (10.05-
615.231) respectively, after regression analysis
and adjusting for age, sex, smoking, BMI and
denture wearer. This analysis was not
performed for other oral manifestations due to
low frequency of lesions (Table-3).

Discussion

The aim of this study was to evaluate and
compare the frequency of oral manifestation in
diabetic and healthy subjects in Yazd
province.

In this study, the oral manifestations included
candidiasis, lichen planus, periodontitis,
xerostomia, delayed wound healing, fissured
tongue, burning mouth and at least one of
these lesions, but tooth decay were not one of

Table 1. Comparison of basic variables between T2DM and healthy groups

Diabetic Group

Control Group

Variants N=181 N=181 P-value
Mean Age(years) 57.46 (+10.5) 37.66 (£13.6) 0.001
BMI (kg/m?) 27.86 (+4.1) 25.15 (+4.3) 0.001
Female % (N) 53.6 (97) 66.3 (120) 0.014
Smoking % (N) 7.7 (14) 0.6 (1) 0.001
Denture wearer % (N) 46.4 (84) 2.2 (4) 0.001
Family history of Diabetes % (N) 66.3 (120) 13.3 (24) 0.001
Systolic Blood Pressure(mmHg) 128.95 (+18.6) 119.66 (+14.3) 0.001
Diastolic Blood Pressure(mmHg) 79.41 (£8.2) 76.21 (£9.7) 0.001

Table 2. Comparison of oral manifestations frequency between T2DM and control group

Diabetic patients

Control Subjects

A A 1
Ol s o Percent (Number) Percent (Number) P e
Oral Candidiasis 24.3 (44) 0.6 (1) 0.001
Oral Lichen Planus 96.1 (7) 0 (0) 0.015
Periodontitis 45.3 (82) 10.5 (19) 0.001
Delay wound healing 7.7 (14) 3.9(7) 0.009
Geographic tongue 11 (20) 3.9(7) 0.009
Xerostomia 36.5 (66) 0.6 (1) 0.001
Gingival hyperplasia 1.7 (3) 1.7 (3) 1.000
Fissured tongue 2.8 (5) 2.2 (4) 1.000
Burning Mouth 3.9(7) 1.1(2) 0.174
At least one of these lesions 89.5 (162) 47 (85) 0.001
1: chi-square

Table 3. Adjusted odds ratio, confidence interval, and P-value of prevalence of oral manifestations
with respect to age, sex, smoking, BMI and denture wearer

Oral manifestations QOdd ratio Confidence interval P-value
Candidiasis 15.165 1.80-127.57 0.012
Periodontitis 9.586 4.68-19.63 <0.001
Xerostomia 78.639 10.05-615.231 <0.001
Geographic Tongue 1.105 0.35-3.45 0.864
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the variables. We also compared some of the
various risk factors affecting the incidence or
prevalence of oral manifestations, including
age, sex, BMI, cigarette, use of dentures,
familial history, systolic and diastolic pressure
in diabetic patients with healthy subjects.

In our study, older age, higher BMI, smoking,
denture usage, family history of diabetes in
T2DM patients were more prevalent than
healthy subjects. Also, systolic and diastolic
blood pressure in T2DM was higher than
another group. Some of this dis-match
between two groups is rational. Prevalence of
diabetes increased with advancing age and
BMI and family history of T2DM in diabetic
persons are higher than healthy persons. Also,
diabetes is a component of metabolic
syndrome, so it is usual to accompany with
increasing systolic and diastolic blood pressure
(another component of metabolic syndrome).
However future studies with matching factors
such as age, sex, BMI, smoking status and
denture usage maybe helpful.

The prevalence of oral manifestations was
significantly higher among diabetic patients
than control subjects in Al-Maweri study (9).
Patients with diabetes had a higher prevalence
of geographic tongue, denture stomatitis (a
form of candidiasis), and angular cheilitis than
controls. Overall, diabetic patients with poor
metabolic control had a significantly higher
prevalence of oral mucosal lesions and
xerostomia than patients with moderate and
well-controlled disease (9).

Yarahmadi Sh. and colleagues found that
candida albicans were the most common
fungus in the mouths of both diabetic and
control groups, but there was a significant
difference between the mean candida colonies
of the patients and the control group(10). The
mean of colonies with denture usage and
cigarette smoking was significantly increased.
In addition, poor control of diabetes and low
oral hygiene were other factors for
colonization. Also, the results showed that the
average of the colonies was related to the
increase in age and sex (10). In our study, oral
candidiasis was higher than in diabetic

compare to control group in baseline and after
adjusting for age, sex, smoking, BMI and
denture wearer.

Candidiasis, periodontitis and xerostomia in
DM patient were significantly more than
healthy patients. In addition, candidiasis and
periodontitis in denture users were higher than
non-denture users in another study (11).
Higher prevalence of xerostomia in DM
patients in relation to healthy population,
12.5%-53.5% versus 0-30% were seen in
review article by Lopez-Pintor. Also, quantity
of saliva in DM population in relation to
healthy people reported lower flow rates of
saliva in DM than in control group (12).

A recent meta-analysis showed frequency of
oral lichen planus in DM was higher compared
with control subjects (13).

Diabetes is a risk factor for periodontitis, and
the risk of periodontitis is higher in people
with poorly controlled diabetes (a two-way
relationship) (14-16) .

Delay oral wound healing was reported higher
in diabetic than control in previous studies
(3,8), that is similar to our results.

Diabetes is a risk factor for gingival
hyperplasia (17,18) in previous studies due to
vitamin C deficiency. It may be possible that
people in our research had no vitamin C
deficiency.

Fissure tongue due to chronic low salivary
flow rate reported with high frequency in both
type 1 and 2 DM (19,20) . Our results are in
contrast with no explanation.

Burning mouth syndrome without other oral
pathology were reported equal by T1DM and
control subjects in Moore study (21). Presence
of other pathologies such as atrophy of the
tongue papillae, fissured tongue, denture
stomatitis, and candidiasis may increase
prevalence of burning mouth syndrome (21).

In the present study, candidiasis, periodontitis
and xerostomia were reported with high
frequency in DM people after adjusting for
age, sex, smoking, BMI and denture wearer.
For example, xerostomia was seen with odds
ratio of 78.639 in DM people. Also 89.5% of
diabetics had at least one of the oral
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manifestations. Therefore, dentists should be
aware of the rule of diabetes in their oral
pathology of people, and wvarious oral
conditions are associated with diabetes,
including  xerostomia, candidiasis  and
periodontitis. American diabetes association
(ADA) in 2003 acknowledged that periodontal
disease is often found in people with diabetes
(22).

The limitations of this study were small
sample size, so studies with a larger sample
and a cohort format for future research are
recommended. Another limitation of this study
was low information about duration of
diabetes and type of treatment for
hyperglycemia. Also in our study, basic
characteristic of two groups such as age and
sex was not matched, so future studies with
sex and age group match of two group is
helpful.

Conclusions
Xerostomia, candidiasis and periodontitis were
significantly more prevalent in T2DM than
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