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ABSTRACT:
Aim of study:The aim of this study was to compare the oral health status of children with type 1
diabetes mellitus with healthy controls.
Materials and methods: This comparative study involved 140 children, 70 children with type 1
diabetes mellitus and 70 healthy controls. Oral health examination was conducted using WHO
criteria. Dental caries experience was recorded using DMFT/dmft index. and periodontal parameters
were assessed using gingivitis index.
Dental caries and periodontal parameters between the two groups were compared statisticaly.
Results: The mean of DMFT, MGI was significantly higher in diabetic group than in control group
(P<.05), While there were no significant differences in dmft values between both groups, (P>.05),
there was a correlation between MGI values and the glycemic control level in the diabetic group.
There was no correlation between( dmft / DMFT) values and both of the glycemic control level and
the duration of the disease in the diabetic group.
Conclusions: type 1 diabetes mellitus was a risk factor for a high frequency of dental caries in the
permanent dentition and also a high frequency of gingivitis in young diabetic patients, where The
prevalence of dental caries in the permanent dentition and gingival inflammation were higher in
children with type 1 diabetes mellitus comparing with control group.
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INTRODUCTION:
Diabetes mellitus is a chronic metabolic
disease, with two basic types, which are
insulin-dependent diabetes mellitus
(type 1) and non-insulin-dependent
diabetes mellitus (type 2).(1)
Type 1 diabetes mellitus is an endocrine
metabolic disease, characterized by
hyperglycemia as a cardinal biochemical
feature. (2)
The disease is a recognized chronic
disease with a high incidence in Europe
and a low incidence in Asia.(3)

There is concern over a rising incidence
of children with type 1 diabetes in many
countries . (4,5)
The current concept of diabetes
management includes blood glucose
monitoring,
insulin
administration,
modified lifestyle and diet ,The
glycosylated hemoglobin (HbA1c) level
provides
a
reliable
index
for
measurement of glycemic control in
diabetes. HbA1c reflects the average
blood glucose concentration of the
patient with diabetes in the past few
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months, with a lower HbA1c level
indicating better metabolic control (2)
When compared to the healthy
population, individuals with type 1
diabetes have a higher risk of dying
prematurely or within a few years after
diagnosis. (6)and have lower healthrelated quality of life (HRQO]. Patients
with type 1 diabetes are associated with
numerous comorbidities with a high
mortality rate.(7)
One of the complications of diabetes
mellitus is microangiopathy, which
affects tissues with rich capillary vessels.
(8)

This effect was also evident in oral
tissues and oral health. (9)
The association between diabetes
mellitus and periodontal health has long
been studied and it is suggested that
individuals with type 1 diabetes mellitus
are at an increased risk of developing
periodontal disease. (8-10-11)
On the other hand, the association
between type 1 diabetes mellitus and
dental caries has been given less
attention with conflicting evidence
among studies. While some studies have
reported higher caries experience among
children with diabetes(12-13) , others
reported no significant difference in
caries experience between the healthy
children and children with diabetes. (14-15)
With these conflicting evidences on the
oral health of children with type 1
diabetes, the aims of this study were to

compare the caries experience and
periodontal parameters
between
children with type 1 diabetes and
healthy age group - and sex-matched
controls.
MATERIALS AND METHODS:
The study sample consisted of 70
patients aged 6-12 years with type 1
diabetes mellitus, were selected from
the auditors of the Diabetes Center of
the Lattakia Health Directorate,The
control group consisted of 70 healthy
children of the same age group and
gender, were selected from the auditors
of Department of Pediatrics. Faculty of
Dentistry, Tishreen University.
On the day of clinical examination, both
the parents and individuals with diabetes
were given the patient information sheet
and were informed about the aims and
nature of the, study before signing the
consent form.
Dental examination
Dental examination was performed by a
single trained and calibrated examiner in
a dental chair using a dental mirror,
dental explorer and periodontal probe
under light from the dental chair. All the
data were recorded on a clinical form for
each participant.
Dental caries:
The dental caries status of the
participants
was
assessed
using
(16)
DMFT/dmft index.
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All the primary and permanent teeth
were examined for caries using visual
examination. No bitewing radiographs
were taken and no laser-assisted caries
detector was used to assess dental
caries. DT/dt referred to the number of
decayed permanent/primary teeth,
MT/mt referred to the missing
permanent/primary teeth due to caries
and
FT/ft
denoted
the
filled
permanent/primary teeth, respectively.

composed of 38 males and 32 females.
Moreover, the average age of the case
group was 9.51 yr with a standard
deviation of 1.76 yr, and the average age
of the control group was equal to 8.97 yr
with a standard deviation of 1.60 yr. In
order to check the consistency of age
between two groups, independent
sample t-test was employed. There was
no significant age difference between
two groups (p > 0.05).

Periodontal parameter:

Baseline
dental
and
periodontal
characteristics of the study population
are summarized in Table 1.

The periodontal parameters of the
participants were measured using the
modified gingival index MGI. (17)
Statistical analysis: All the collected data
were analyzed using SPSS version
19.0 software (SPSS Inc, Chicago, IL,
USA). The means and standard
deviations were calculated for the
continuous data. Differences in the
caries experience and gingival status
between the diabetics and the controls
were compared using T test , ANOVA test
following normal data distribution.
Variation in oral health status with
regards to metabolic control level of the
diabetic children was determined using
the ANOVA test. Statistical significance
was considered when p < 0.05.
RESULTS:
Overall, 140 children (70 cases suffering
from type 1 diabetes mellitus and 70
healthy subjects) were investigated. As
two groups were matched in terms of
gender composition, each of them was

DMFT, MGI index values were found
significantly higher in diabetic group in
comparison with the control group.
(P=0.016 , 0.002 respectively).Whereas,
compared with the diabetic group dmft
index was higher in control group but
with
no significant differences
(P=0.062). MGI index increased with
getting worse of diabetes control
(increased HBA1C) with a significant
differences (P=0.00),but apart from MGI;
no significant difference was found with
other indexes(dmft,DMFT).(P=0.065 ,
0.204 respectively).
There was a positive and statistically
significant association between MGI and
mean mean HbA1C (P=0.000).
The
association
between(
MGI,
DMFT,dmft) indices and duration of
diabetes was not significant statistically
(P=0.002, and P=0.00 respectively).
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there was no statistically significant
association between gender of children
in both group and ( MGI, DMFT,dmft)
indices.
The results of diabetes-related variables
for the case group are given in Table 2.
DISCUSSION:
Periodontal disease is a major
complication of diabetes mellitus and
treating periodontal conditions results in
improved metabolic control. On the
other hand, importance of oral health
and its impact on glycemic control is
unknown for many patients and
practitioners.(18)
The objective of this study was to
describe the associations between oral
health variables and T1DM.
In this study, MGI index was found
significantly higher in diabetic group
compared to healthy control subjects.

Our findings also showed that subjects with
poor glycemic control as evident by the
higher HbA1c had greater gingival
inflammation,
similar
to
previous
(21-22-23)
stusdies.
It can be assumed that sustained high blood
sugar levels over time appears to increase
destruction of periodontal tissues as a
result of microvascular effects of advanced
glycosylation end products and chronic
inflammatory mediator secretion or
abnormally high degree of inflammation.(24)
Uncontrolled diabetics may decrease
salivation and change in the composition of
saliva.(25)
Hyposalivation may be involved in the
pathogenesis of periodontal disease
Contrary to our study, Pinson et al(19) and
Busato et al.(26) did not find a positive
correlation between the glycemic control
and studied oral hygiene.

Siudikiene et al.(11)found a higher
prevalence of gingivitis in young patients
with T1DM in Lithuania (27% versus
13%). Similarly, Pinson M et al(19), found
that young cases with T1DM had
significantly increased severity of
inflammatory gingival disease compared
with age-matched control group.

Interestingly, a higher DMFT index was
observed in the case group. This means
that the incidence of missed, decayed, or
filled permanent teeth is high in patient
with type 1 diabetes mellitus.Educational
efforts must be reinforced mainly in
children and adolescents, emphasizing the
importance of oral and periodontal health.
Therefore, health care providers should pay
more attention to this issue.

Bissong et al (20), observed a larger
number
of
gingivitis
(23.5%);
periodontitis (24.8%) dental caries
(19.5%) and oral candidiasis (21.5%) in
149 diabetic population in comparison
healthy subjects.

emphasizing the lack of awareness of young
diabetic patients about this important
health issue. We assume that diabetic
patients and their family are often involved
in management and treatment of blood
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glucose and hence, other aspects of general
health including oral hygiene and oral
health are under consideration .Therefore,
there is need to increase the general
information of young diabetic patients in
this respect.

current study suggests that type 1 diabetes
mellitus
was a risk factor for high
frequency of
dental caries in the
permanent dentition and also
high
frequency of gingivitis in young diabetic
patients.

Results of this study are limited by the small
sample size and short diabetes duration.
Further studies with larger sample size and
longer follow up periods involving the oral
health status of young T1DM may reveal
different results.

therefor, periodic assessment of oral health
status of patients should be promoted as
integral
components
of
diabetes
management and the dentist should be a
part of the multidisciplinary team that
assists individuals with T1DM. In addition,
diabetic patients should receive oral
hygiene instructions.

CONCLUSION:
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TABLES:
MGI
70

dmft
53

DMFT
68

Parameters

1.214

4.74

2.16

Mean

0.790

3.329

1.672

SD

0

0

0

min

2.87

13

5

max

70

66

70

0.800

5.77

1.54

0.764

2.682

1.304

0

0

0

n
Mean
SD
min

2.58

14

4

max

n

diabetics

Non-diabetics

Table 1: Oral hygiene indices for the case and control groups

HbA1c)%(
70

Duration
of
diabetes
(yr)
70

Patients'
age (yr)
70

Parameters

10.500

3.145

9.513

Mean

1.9726

2.384

1.7631

SD

6.5

0.3

6.0

min

14.3

9.0

12.0

max

70

n
Mean
SD
min
max

8.97
1.60
6.0
12.0

n

diabetics

Non-diabetics

Table 2: Characteristics of control group obtained from patients, guardians and their
medical records
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