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Abstract

Background and Aim: Finding a relationship between the blood glucose level and its
concentration in other body fluids such as the saliva can help in developing a conservative
method for blood sugar assessment replacing venous sampling .The aim of this study was
to evaluate the relationship of blood glucose level with salivary glucose in diabetic pa-
tients.

Materials and Methods: This case-control study was conducted on 75 diabetic patients
as the case and 75 healthy subjects as the control group. Blood and salivary glucose levels
were measured in the two groups. Pearson’s correlation coefficient was used to assess the
correlation of blood glucose with salivary glucose in the two groups.

Results: The mean (=SD) blood glucose and salivary glucose level was 247+24.2mg/dl
and 1.4+0.2mg/dl in the case group, respectively. These rates were 84.97+15.8 and
1.0940.12mg/dl in the control group, respectively.

Statistical analyses showed a high correlation between blood glucose level and salivary
glucose in diabetic patients (r =0/9); whereas this correlation was insignificant in the
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Introduction

Diabetes mellitus (DB) is a complex disease with
vascular and metabolic components. This chronic
condition is characterized by hyperglycemia (in-
creased blood sugar) and affects different body
systems namely kidneys, eyes, mucosa and etc.
Approximately 9.5% of the American population
suffer from DM [1].

The blood glucose level needs to be closely moni-
tored in diabetic patients. Typically, a blood sam-
ple is obtained for blood sugar analysis by veni-
puncture, finger stick or other invasive techniques.
This type of blood collection is associated with
physical and mental stress and pain for patients.
Thus, it would be optimal to use another biologic
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healthy control group (r = 0.18).
Conclusion: This study showed a high correlation between blood glucose level and sali-
vary glucose in diabetic patients.
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fluid like saliva for determination of blood glucose
level and avoid the abovementioned invasive pro-
cedures [2].

Falace [3], Marcheti in 1989 [4] and Amer in 2001
reported similar results [S]. But, Leach in 1970 [6]
and Ficara in 1975 [7] did not find any significant
relationship between blood glucose and salivary
glucose level in diabetic patients [7].

Considering the existing controversies regarding
the correlation of blood glucose and salivary glu-
cose level, this study sought to assess this correla-
tion in diabetic patients.
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Materials and Methods

This case-control study was conducted on 75 un-
controlled diabetic patients with a diagnosis of
type 2 DM confirmed by a specialist. These pa-
tients were above 40 years of age and selected
from the Endocrinology Department of Imam
Khomeini Hospital. Eight hours after having the
last meal of the day, 2cc non-stimulatory salivary
samples were collected into sterile screw-cap test
tubes. Salivary samples were obtained from fasted
patients during 9-11 am and in a calm environment
with no mental pressure on patients [1]. Diabetic
patients were under pharmaceutical treatment.
However, their status was far from normal in order
to be discharged from the hospital. In case of selec-
tion of controlled diabetic patients, their blood glu-
cose level would be close to that of healthy indi-
viduals making it hard to find a correlation or
make a comparison with normal subjects. Thus, we
selected uncontrolled DM patients for our study.
Our patients were on oral anti-diabetic medica-
tions. After collection of salivary samples, the test
tubes were screw-capped, placed in ice and trans-
ferred to Pars Medical Diagnosis Laboratory. In
the laboratory, salivary samples were centrifuged
at 5000 rpm for 10 minutes and the supernatant
was collected for testing and transferred to -20°C
temperature. Glucoseoxidase assay kit (God, Sig-
ma, USA, Lot number: 87001-27, 2008) and glu-
cose oxidase method was used in anAuto Analy-
zerfor determination of glucose level. This ma-
chine has 3 rows each with the capacity of 30
blood samples. In other words, 90 samples can be
analyzed simultaneously.

Also, 5cc venous blood samples were also taken
from subjects, collected in screw-cap test tubes and
transferred to the lab.Blood was centrifuged with
2000 rpm for 10 minutes and the serum was sepa-
rated. The separated serum was transferred to a test
tube and stored at -20°C temperature until the ex-
periment. Testing was done using Sigma kit.

The control group consisted of 75 subjects without
DM or any other systemic disease. Controls
matched the case group patients in terms of age
and sex. All subjects were thoroughly informed
about the study objectives and written informed
consent was obtained from them. This study was
approved by the Ethics Committee of the universi-
ty.

Blood glucose level measured by the device was
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reported in mg/dl with 0.1 precision. Pearson’s
correlation coefficient was used to assess the corre-
lation between blood glucose and salivary glucose
level in the case and control groups.

Results

The mean and standard deviation of age was
42+4.2 in the case and 45+3.7 in the control group.
There were 38 males and 32 females in the case
and 42 males and 28 females in the control group.
The mean (£SD) blood glucose was 247+24.2
mg/dl and the mean salivary glucose was 1.4+0.2
in the case group. The overall correlation coeffi-
cient of the level of blood glucose in diabetic and
normal subjects with salivary glucose was found to
be 0.67 indicating a significant positive correlation
between these two parameters (P=0.02). In other
words, salivary glucose level estimates blood glu-
cose alterations by approximately 50%.

The correlation coefficient between the blood and
salivary glucose levels was r=0.90 in the diabetic
group indicating a very high correlation. As ob-
served, these estimations are very close to actual
blood glucose values of subjects. The correlation
coefficient of r=0.90 shows that salivary glucose is
capable of estimating 90% of blood glucose level
in diabetic group (Diagram 1).
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Diagram 1: Estimation of blood glucose based on salivary

glucose level in diabetic patients

The mean (£SD) blood glucose was 84.97+15.8
mg/dl and the mean salivary glucose was
1.09£0.12 in the control group.

The correlation coefficient between the blood and
salivary glucose levels in the control group (r=0.18)
showed no significant correlation between these
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two parameters in healthy subjects. As seen in Di-
agram 2, no significant correlation exists between
blood and salivary glucose level of healthy control
subjects. The correlation coefficient of r=0.18 indi-
cates that in healthy individuals, salivary glucose
level is not capable of estimating the blood glucose
level.
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Diagram 2: Estimation of blood glucose based on salivary

glucose level in healthy controls

Discussion

Uncontrolled diabetic patients have high levels of
blood glucose. Since all biologic fluids are derived
from blood, change in blood composition affects
body fluids as well. Saliva is an important body
fluid and increased blood glucose level raises the
salivary glucose level as well [§].

Reuterving, Chavez and Aydin concluded that sa-
livary glucose level in diabetic patients was higher
than that in non-diabetics and suggested to use sa-
liva instead of plasma for diagnosis of DM [9-11].
Marchetti found a significant association between
salivary glucose level and DM [4].

Amer also demonstrated a significant relationship
between salivary and blood glucose levels and rec-
ommended using saliva for determination of blood
glucose level in diabetic patients [5].

Moreover, Harisson, Darwazeh, Karjalainen and
Lopez concluded that the salivary glucose level in
diabetic patients was higher than that of healthy
subjects [12-15].

However, Leach and Ficara found no significant
correlation between blood glucose and salivary
glucose in diabetic patients [6, 7]. This difference
may be due to the different methodology and de-
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sign of their study compared to ours and the fact
that subjects evaluated in their studies were not
fasted and it was not clear what food products had
been consumed by subjects within the two hours
prior to sampling; whereas, our subjects were
fasted in our study. Moreover, this difference may
be attributed to the release of carbohydrates by
glycoproteins, glucose break down by the bacteria
and salivary contamination by crevicular fluid ex-
udate in patients with poor oral hygiene [16].

We found a correlation between blood and salivary
glucose levels in both case and control subjects.
However, this correlation was not significant in
healthy subjects. The reason may be salivary glu-
cose changes in very small range in healthy indi-
viduals. As discussed above, measurement of sali-
vary glucose level for blood glucose determination
is not recommended as a non-invasive technique in
healthy individuals. Considering the strong correla-
tion noted between the salivary and serum glucose
levels, further studies are required to better eluci-
date this correlation and increase its reliability by
conduction of sensitivity and specificity testings.

Conclusion

Within the limitations of this study and based on
the obtained results, we may conclude that a high
correlation exists between blood glucose and sali-
vary glucose level in diabetic patients.
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