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Dental Caries and Diabetes Mellitus
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INTRODUCTION

Diabetes mellitus a common disease of 20th century
has been linked with an increased risk of caries,
gingivitis and periodontal disease.1 Changed oral envi-
ronment may cause increase in pathogenic bacteria
and cause destruction of hard and soft tissues of mouth
leading to cariogenic and gingival lesions.2 Other com-
mon oral problems associated with diabetes include
xerostomia, salivary gland dysfunction, increased sus-
ceptibility to bacterial, viral and fungal infection, peri-
apical abscesses, loss of teeth, taste impairment, lichen
planus, burning mouth syndrome and altered orth-
odontic tooth movements. These findings are associ-

ated with excessive loss of fluids due to polyuria,
altered response to infection, altered connective tissue
metabolism, micro vascular changes and impaired
saliva.3

Saliva is a glandular secretion, vital for oral health
and helps to maintain oral homeostasis.4 Saliva con-
tains proteins, enzymes, glucose, inorganic constitu-
ents and hormones in various concentrations each of
which has its significant functional importance.  Sali-
vary constituents are affected in various local & sys-
temic conditions such as Diabetes Mellitus which in
recent past lead to importance of assessment of sali-
vary constituents as diagnostic & therapeutic tool.5
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ABSTRACT

Diabetes Mellitus has been linked with increased incidence of dental caries. Aim of this study was
to compare caries incidence between control group and diabetic patients and to assess whether there
is any association between dental caries and salivary glucose level and salivary calcium levels. Study
was conducted on 60 subjects; 30 control and 30 diabetics. DFT (Decayed Filled Teeth Score) was
assessed for both the groups clinically. Then un-stimulated whole saliva samples from diabetics and
control group were collected, stored and frozen at -20C. Saliva samples were then defrosted, centrifuged
and their supernatant portion were analyzed by Dimension Clinical Chemistry System for Salivary
glucose and calcium levels.  SPSS 16.0 was used for statistical analysis. Results showed that DFT score
was higher among the diabetic patients (2.49) when compared with the control group (0.53). It was also
concluded that salivary glucose levels were higher and salivary calcium levels were lower in the diabetic
patients as compared to control group
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though salivary constituents are changed in diabetes
but what is its impact on caries is not clearly explained.6

Dental caries and salivary factors have attracted
less interest, and the results are divergent as to
whether caries risk is different or salivary factors are
affected in diabetic patients compared to controls.
Equal caries rates in diabetic patients and controls
have been reported in many studies1.7,8 A higher caries
risk among diabetic patients than healthy controls has
also been demonstrated9,10, but in contrast, some stud-
ies have found even less caries in diabetic patients than
in controls.9

In Pakistan no studies on changes in salivary
constituents in diabetic patients were available on
search of literature. Thus there is need for an investi-
gation focused on the assessment of salivary glucose
and calcium levels in diabetics. Thus the present study
has been aimed at assessing the salivary glucose &
calcium levels in diabetic patients and their linkage
with dental caries.

METHODOLOGY

The study was conducted on 60 patients, out of
whom 30 were diabetics (Fasting Blood Sugar Level
>120mg/dl, HbA1c level > 7.0%), who were registered
in the endocrinology department of Shaikh Zayed
Medical Complex, Lahore and 30 were normal non-
diabetics (Fasting Blood Sugar Level between 70-
120mg/dl, HbA1c level < 7.0%), who were under treat-
ment in dental / orthodontic department of Faculty of
Dentistry, The University of Lahore. Un-cooperative
patients, patients with any active systemic disease and
patients with missing teeth were excluded from the
study.

Un-stimulated whole saliva from diabetic and con-
trol group was collected in sterilized plastic jars through
spitting method and stored in freezer at -20degree
centigrade and then brought to the laboratory in a ice
chilled box. Saliva samples were defrosted, centrifuged
and its supernatant portion was used for analysis which
was carried out by using auto analyzer (Dimension
Clinical Chemistry System). Salivary glucose & Cal-
cium levels were analyzed by using Dimension Clinical
Chemistry System. The glucose method used on the
Dimension® clinical chemistry system is an in vitro
diagnostic test. The Glucose method is an adaptation of

the hexokinase-glucose-6-phosphate dehydrogenase
method. The calcium method used on the dimension®
clinical chemistry system is an in vitro diagnostic test.
The calcium method is the modification of the calcium
o-cresolphthalein complexone (OCPC) reaction.

Intra-oral examination was performed to assess
the DFT in normal & diabetic patients with the aim
that whether caries incidence was more in diabetics
and whether there was any association of caries with
salivary glucose and calcium levels.

SPSS 16.0 was used for statistical evaluation.
Mean, Standard Deviation, Variance, Minimum &
Maximum value and Range were calculated for each
variable for each subject. Salivary Glucose & Calcium
level for normal & diabetics was assessed and co-
relation with caries incidence was established

RESULTS

TABLE  1:  COMPARISON OF SALIVARY GLUCOSE
LEVELS AMONG STUDY GROUPS

Study Groups Salivary Glucose (mg/dl)
Mini- Maxi Mean ± SD
mum mum

Controls (n=30) 3.0 9.0 7.33 1.36

Diabetic Patients 10.50 19.50 15.60 2.48
(n=30)

Glucose concentration (mg/dl) in saliva in patients with
diabetes mellitus was compared with healthy popula-
tion. Glucose concentration in saliva of diabetic pa-
tients was significantly higher as compared to healthy
population (p = 0.001 < 0.05).

Fig 1: Comparison of Salivary Glucose levels (mini-
mum & maximum)  among study groups
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Calcium levels (mg/dl) in saliva of patients with diabetes
mellitus were compared with healthy controls and it was
shown that their level was significantly low in cases as
compared to the normal controls. (p = 0.001< 0.05).

Salivary glucose level was correlated with the destruc-
tion of permanent teeth among diabetics and it was
shown that mean glucose level increased with the
increase in number of decayed teeth.

TABLE  2:  COMPARISON OF SALIVARY CALCIUM
LEVELS AMONG STUDY GROUPS

Study Groups Salivary Calcium (mg/dl)
Mini- Maxi Mean ± SD
mum mum

Controls (n=30) 8.50 12.50 10.40 1.14

Diabetic Patients 1.80 5.70 3.73 1.01
(n=30)

TABLE  3: DECAYED FILLED PERMANENT
DENTITION

D (decayed) F (filled) DFT

Control 0.4 0.13 .53

Diabetic Patients 2.31 0.14 2.49

It can be observed that in diabetic patients DFT score
was higher (2.49) as compared to control group (0.53).

TABLE 4: CO-RELATION BETWEEN SALIVARY
GLUCOSE LEVEL AND DFT AMONG DIABETIC

PATIENTS

Teeth Decayed /Filled

Salivary Glucose mg/dl 0.385*

TABLE 5: CO-RELATION BETWEEN SALIVARY
CALCIUM LEVEL AND DFT AMONG DIABETIC

PATIENTS

Teeth Decayed /Filled

Salivary Calcium mg/dl -0.287*

Mean salivary calcium level was calculated in all
diabetic subjects having permanent/ decayed teeth.
Statistically significant co-relation was found between
salivary calcium level and the number of permanent
teeth decayed / filled.

DISCUSSION

Present study revealed that glucose levels in the
un-stimulated whole saliva of IDDM group were higher
than in healthy subjects. The mean salivary glucose
level in diabetic patients was 15.60 ± 2.48 and that of
control was 7.33 ± 1.36mg/dl., so glucose concentration
in saliva of diabetic patients was significantly higher as
compared to healthy population (p = 0.001 < 0.05).
These results are in agreement with reports of other
researchers who found the same increased correlated
levels of glucose in the saliva.11,12 In one of the study
mean and standard deviation of glucose level in dia-
betic children was found to be 2.05±1.63 where as in
non-diabetic children was 1.03±1.03, indicating that
salivary glucose level was higher in diabetics.5 Kjellman13

and Thorstensson et al 14 reported significantly higher
values of glucose in whole saliva in diabetics than in
healthy controls. In contrast, other studies of diabetics
and healthy individuals indicate that no such relation-
ships exist.15,16

Calcium levels in the present study were low in
diabetics as compared to controls. Mean calcium level
in controls was 10.40 mg/dl and that of diabetics were
3.73 mg/dl. (p = 0.001< 0.05). Previous study by Maria

Fig 2: Comparison of Salivary Calcium levels (mini-
mum & maximum) among  study groups

Fig 3: Comparison of decayed filled permanent denti-
tion in Control group &   diabetic patients
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EL. supports the results of this study, also having low
calcium value in diabetics that is mean of salivary
calcium in diabetic was 2.93mg/dl and in non-diabetic
3.44mg/dl. In contrast to this, another study shows that
there is no significant difference of calcium in saliva
between the two groups.17-19

The findings of the present study suggest that
beside the clinical examinations, the determination of
the possible alterations in the composition of whole
saliva might also be helpful in understanding the
increased severity of dental caries in diabetic patients.

An increase in dental caries in permanent teeth
was observed among diabetics. DFT in diabetic patients
was 2.49 where as in control group DFT was 0.53. One
more study shows that diabetics have higher DMFT
values as compared to the control group children 5.
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