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Abstract

BACKGROUND AND AIM: The present study was carried out with the aim to evaluate the salivary glucose levels among
children with early childhood caries (ECC) compared to a group of healthy children without any caries and help control ECC.

METHODS: 55 children with an age range of 5-6 years were selected from some kindergartens. Then the subjects were
divided into two groups of with ECC & without ECC as test and control groups, respectively, then they referred to the
Pediatric Dentistry, School of Dentistry, Kerman University of Medical Sciences, Kerman, Iran. The salivary samples
were collected from the subjects at 8 to 9 in the morning and sent to the laboratory to determine the salivary glucose
levels. Data were analyzed using t-test with a significance level of P < 0.05.

RESULTS: The mean salivary glucose level among girls and boys with ECC were 0.11 + 0.06 and 0.15 + 0.12 mmol/I,
respectively, with 0.11 + 0.07 for girls and 0.13 + 0.05 mmol/l for boys in the control group. There was no significant
difference between ECC and control groups in terms of the salivary glucose levels (P = 0.61).

CONCLUSION: The present study showed no significant difference in the salivary glucose levels among children with
ECC and the control subjects.
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rimary teeth have an important role
P in feeding during childhood.
Moreover, they have a great role in
maintaining space for permanent

incidence of ECC has been reported to be
6-90% at a global level5, inflicting heavy costs
on families and health systems. Therefore,
adopting beneficial measures both financially

teeth. Therefore, preventing caries in deciduous
teeth during childhood is of great importance.!2

An especial academy in America defined
early childhood caries (ECC) as the presence
of carious lesion(s) on a tooth or several teeth,
with or without cavities, loss of teeth due to
decay or restored teeth among children under
the age of 6 years.3 ECC is a chronic type of
dental caries present among the very young
children, with several etiologic factors.* The

and from an individual health viewpoint,
seems necessary to decrease the incidence
and severity of ECC.

Dental caries is a multifactorial condition
in which, the role of each etiologic agent
might be independent of other factors or they
might exert synergistic effects on each other.
Quality and quantity of saliva is one of the
most important factors affecting an
individual’s susceptibility to the caries
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development. It has been shown that the
caries rate among patients with salivary
gland disorders or with metabolic conditions,
like diabetes, which result in changes in
salivary composition, is significantly higher
than individuals normal saliva quality and
quantity levels.67

One of the most important ingredients of
saliva is its sugar content which originates
from the fermentation of simple sugars found
in foodstuffs, or found in the oral cavities due
to salivary secretions. The saliva sugar
content has a very important role in
preserving  the  equilibrium  between
microorganisms found in the oral cavity.
Therefore, any change in the composition of
saliva sugar content can cause increase in the
activity caused by the cariogenic bacteria,
increasing the rate of caries on various tooth
surfaces.810

Some previous studies have evaluated the
composition of saliva among patients with
systemic conditions!!4; however, based on
the best of our knowledge, no study to date
has been conducted on the comparison of the
salivary glucose levels among children with
ECC and caries-free children, therefore, the
present study was undertaken to conduct
this comparison.

Methods

This case-control study was approved by the
Ethics Committee of Kerman University of
Medical Sciences, Kerman, Iran, under the
code REC.1394.589. The study population
consisted of the children attending some
kindergartens in Kerman and the children
referring to the Department of Pediatric
Dentistry, School of Dentistry, Kerman
University of Medical Sciences. The sample
size was calculated as 50 (n = 25 in each
group) based on similar previous studies and
divided into two groups of case and control.5

The inclusion criteria consisted of ECC
and lack of ECC among children and an age
range of 5-6 years (due to lack of compliance
in 4-year-old children, the age group of
5-6 years underwent a sampling procedure).

The parents or guardians of children
attended the department of pediatric
dentistry. Then the researchers explained the
study for them and wanted them to sign the
written informed consent.

The exclusion criteria consisted of
suffering of systemic conditions (diabetes and
any chronic condition), affliction with dental
anomalies like enamel and dentin
developmental anomalies.

The children under study were clinically
examined in dental unit by the mirror and
explorer and assigned to two groups: The
case and control groups consisted of children
with ECC and the -caries-free children,
respectively. ECC included presence of one
or several carious surfaces on a tooth or
several teeth, with or without cavities, loss of
teeth due to caries or restored teeth among
the children.3

On the test day, the children were taken to
the test environment. Then, each child was
first given a packet of milk (200 ml, produced
by Mihan dairy Company) and a pack of cake
(50 g, produced by tiny food products
Company), all with the same size and shape.
The milk and cake packets were sold in the
kindergarten buffets. After 1 hour, during
which the children did not eat or drink
anything else, their stimulated salivary
samples were collected. In order to collect the
samples, a piece of odorless and inert
paraffin (GC, Japan) was given to each child
and asked him/her to chew and then
evacuate his/her saliva into a sterile
container provided by the laboratory. The
salivary samples were collected and
transferred to the laboratory to determine the
salivary glucose concentrations. The samples
were kept at -20 °C to be used in the study
tests.le The total volume of saliva collected
from each subject was 0.5-1 ml.

An enzymatic technique and a glucose kit
(Diorax Fars, Iran) were used to determine
salivary levels of glucose by a Technicon
RA-100 AutoAnalyzer (Technicon, Germany).14

Data were analyzed with 21. In order to
analyze data, the t-test was used to compare
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the glucose salivary levels between the two
groups and genders in the SPSS software
(version 21, IBM Corporation, Armonk,
NY, USA).

Results

In this study, the glucose levels were
evaluated and compared among children
with ECC and caries-free children. In the
ECC group, there was no significant
difference in mean glucose levels between the
two genders (P = 0.27). In the control group,
the difference in the mean salivary glucose
between the two genders was not significant
(P =0.39).

Statistical analyses showed no significant
difference in the mean glucose levels between
the ECC and control groups (P = 0.61).

The results showed that the glucose level
for girls in the test and control groups was 14
and 13 with mean and standard deviation of
011 £ 0.03 and 0.11 + 0.05, respectively
(P = 0.17). Moreover, this rate for boys was 14
in the test and control groups with mean and
standard deviation of 0.15 * 0.05 and
0.13 + 0.06, respectively (P = 0.37). Based on
these results, there was no significant
difference between the two groups for both
girls and boys.

Discussion

According to the present study there was no
significant difference in the mean salivary
glucose concentrations between the two groups.

A few studies have been carried out on the
possible  relationship between salivary
glucose concentration and dental caries.
Vibhakar et al¢6 studied the possible
relationship between salivary glucose levels
and dental caries. The results showed an
increase in the dental caries index with an
increase in salivary glucose levels. In
addition, there was an increase in dental
caries rate with age. The present study is
somehow different from the above study,
which was carried out on permanent teeth,
however, the present study was carried out
on children with ECC and caries-free children

18
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with an age range of 5-6 years. Therefore,
evaluation of the relationship between age
and dental caries was not possible in the
present study. Furthermore, there was no
significant difference in saliva glucose
content among the two groups, which might
be referred to the fact that the most the
important etiologic factors for ECC among
children are the mother’s oral health and the
child’s nutrition rather than the salivary
glucose levels at a particular perid.*

Dental caries is a very complex process
which is affected by internal protective
factors like saliva, the tooth surface
morphology, general health, and hormonal
and nutritional statuses, and also external
factors like diet, microbial flora, oral hygiene
and fluoride. Saliva has various functions,
including protection of the tooth surfaces and
oral mucosa.'” In addition, the composition of
the saliva is affected by the gingival
crevicular fluid, oral microbial flora,
host-derived cells , cellular components and
the dietary ingredients.’® Some studies on the
salivary composition have evaluated the
secretory  immunoglobulin A  (SIgA)
concentration in the saliva. The results of
these studies have shown significantly higher
salivary SIgA levels among children with
ECC compared to healthy subjects.18

Some studies on the relationship between
salivary and serum glucose levels among
healthy and diabetic individuals have
reported contradictory results.”1419 Kakoe
et al. compared the caries and the periodontal
status and salivary glucose levels among
diabetic and healthy subjects. The results of
this study indicated that in both groups, the
dental caries rate increased with an increase
in salivary glucose levels, and there was no
differences between the two groups. In
addition, the dental caries rate increased with
age. The salivary glucose level was only
correlated with glycosylated hemoglobin.4
Also in the present study, there was no
significant difference in salivary glucose
levels among the ECC and control groups.
This might be justified by the cross-sectional
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designs of these two studies, in which
changes in salivary glucose levels were not
evaluated in the longitudinal studies. A
longitudinal study by Siudikiene et al.
showed that the salivary glucose levels
change over time by controlling the diabetic
status of the individual and does not remain
at a specific level. In addition, they reported
that subjects with poor metabolic control
were more susceptible to dental caries: in
other words, the metabolic control of the
disease had the greatest effect on the dental
status among the diabetic subjects.!

In relation to the effect of glucose (from
every source) on the formation of dental
plaque and the effect of other sugars on
dental caries, the results of a study by Cury
et al. might be useful. They reported that the
plaque formed in the presence of sucrose was
much more cariogenic than the plaque
formed in the presence of glucose and
fructose; however, in this study, the capacity
of sucrose and a combination of glucose and
fructose  to  induce  demineralization
(acidogenicity) was the same. Therefore, it is
necessary to conduct a study to investigate
the relationship between other sugars found
in saliva with the rate of dental caries among
children with ECC.20

A wide range has been reported to the
saliva organic contents among different
individuals in various studies.’62! However,
there is a mean value for each organic
compound of saliva. In this context, the
salivary level of glucose has been reported as
0.02-0.17 mmol/12!, which is the same as the

References

results of the present study. In this study, the
levels of salivary glucose in the ECC and
healthy groups were 0.13 * 0.09 and
0.12 + 0.66 mmol/l, respectively, with no
significant differences between the two
groups. In addition, there was no significant
difference between boys and girls.

In relation to the etiology and progression
of ECC, there are many facts that are still to
be elucidated and although many studies
have been carried out to identify all the
factors responsible for the initiation and
progression of the condition, there is a long
way ahead until all these factors to be
identified by scientific researches.151822

Conclusion

There was no significant difference in the
glucose levels in saliva between children with
ECC and the control subjects. The most
important limitation in the way of performing
this study was low ability of the children for
evacuate their saliva into the containers which
resulted in the small sample sizes. We strongly
recommend another studies to be carried out
with bigger sample sizes in future.

Conflict of Interests
Authors have no conflict of interest.

Acknowledgments
This study was financially supported by the
office of Vice Chancellor of Research of
University of Medical Sciences. The authors
wish to sincerely thank all parents and their
children who participated in this study.

1. O'Keefe E. Early childhood caries. Evid Based Dent 2013; 14(2): 40-1.

2. Tanaka S, Shinzawa M, Tokumasu H, Seto K, Tanaka S, Kawakami K. Secondhand smoke and incidence of dental
caries in deciduous teeth among children in Japan: Population based retrospective cohort study. BMJ 2015; 351: h5397.

3. American Academy on Pediatric Dentistry, American Academy of Pediatrics. Policy on early childhood caries (ECC):
Classifications, consequences, and preventive strategies. Pediatr Dent 2008; 30(7 Suppl): 40-3.

4. Leong PM, Gussy MG, Barrow SY, de Silva-Sanigorski A, Waters E. A systematic review of risk factors during first
year of life for early childhood caries. Int J Paediatr Dent 2013; 23(4): 235-50.

5. Naidu R, Nunn J, Kelly A. Socio-behavioural factors and early childhood caries: A cross-sectional study of preschool

children in central Trinidad. BMC Oral Health 2013; 13: 30.

6. Collin HL, Uusitupa M, Niskanen L, Koivisto AM, Markkanen H, Meurman JH. Caries in patients with non-insulin-
dependent diabetes mellitus. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998; 85(6): 680-5.

J Oral Health Oral Epidemiol/ Winter 2018; Vol. 7, No. 1 19

http://johoe.kmu.ac.ir, 5 January



Salivary glucose levels among two groups of children Poureslami et al.

7. Twetman S, Johansson |, Birkhed D, Nederfors T. Caries incidence in young type 1 diabetes mellitus patients in
relation to metabolic control and caries-associated risk factors. Caries Res 2002; 36(1): 31-5.

8. Leone CW, Oppenheim FG. Physical and chemical aspects of saliva as indicators of risk for dental caries in humans.
J Dent Educ 2001; 65(10): 1054-62.

9. Featherstone JD. The science and practice of caries prevention. J Am Dent Assoc 2000; 131(7): 887-99.

10. Touger-Decker R, van Loveren C. Sugars and dental caries. Am J Clin Nutr 2003; 78(4): 881S-92S.

11. Siudikiene J, Machiulskiene V, Nyvad B, Tenovuo J, Nedzelskiene I. Dental caries and salivary status in children with
type 1 diabetes mellitus, related to the metabolic control of the disease. Eur J Oral Sci 2006; 114(1): 8-14.

12. Swanljung O, Meurman JH, Torkko H, Sandholm L, Kaprio E, Maenpaa J. Caries and saliva in 12-18-year-old
diabetics and controls. Scand J Dent Res 1992; 100(6): 310-3.

13. Christensen LB, Petersen PE, Thorn JJ, Schiodt M. Dental caries and dental health behavior of patients with primary
Sjogren syndrome. Acta Odontol Scand 2001; 59(3): 116-20.

14. Kakoei S, Hosseini B, Haghdoost AA, Sanjari M, Hashemipour MA, Gholamhosseinian A. The detection of salivary
glucose, caries and periodontal status in diabetes mellitus patients. J Oral Health Oral Epidemiol 2014; 3(2): 79-84.

15. Poureslami H, Shafei Bafti L, Hashemi Z, Salari Z. Comparison of occurrence of early childhood caries in two groups
of children delivered by cesarean section and normal Birth: A longitudinal study. J Compr Ped 2013; 4(1): 77-81.

16. Vibhakar P, Patankar SR, Yadav RM, Vibhakar AP. Correlation of salivary glucose levels with dental caries: A
biochemical study. International Journal of Oral & Maxillofacial Pathology 2014; 5(1): 17-20.

17. Lenander-Lumikari M, Loimaranta V. Saliva and dental caries. Adv Dent Res 2000; 14: 40-7.

18. Poureslami H, Moshtaghi Kashanian G, Horri A, Sharifi M, Ziaaddini H. Comparison of salivary secretory IGA in caries-
free children and children with severe early childhood caries. J Kerman Univ Med Sci 2011; 18(1): 83-8. [In Persian].

19. Jurysta C, Bulur N, Oguzhan B, Satman I, Yilmaz TM, Malaisse WJ, et al. Salivary glucose concentration and
excretion in normal and diabetic subjects. J Biomed Biotechnol 2009; 2009: 430426.

20. Cury JA, Rebelo MA, Del Bel Cury AA, Derbyshire MT, Tabchoury CP. Biochemical composition and cariogenicity
of dental plaque formed in the presence of sucrose or glucose and fructose. Caries Res 2000; 34(6): 491-7.

21. Edgar WM, Dawes C, O'Mullane DM. Saliva and oral health. London, UK: British Dental Association; 2004.

22. Poureslami H, Enhesari A, Salari Z, Sharifi H, Poureslami P. Is there association between severe early childhood
caries and weight at 25-28 weeks of fetal life? A longitudinal pilot study. J Oral Health Oral Epidemiol 2016; 5(1):
40-5.

20  JOral Health Oral Epidemiol/ Winter 2018; Vol. 7, No. 1

http://johoe.kmu.ac.ir, 5 January



