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Abstract
Background: Streptococcus mutans and Lactobacillus species are major bacteria associated with dental caries. In the presence of
fermentable sugars and poor oral hygiene these bacteria increase risk of caries. Some studies have associated obesity with dental caries
while others did not. High sugar snacks are risks for both obesity and dental caries.
Objectives: This study aimed at determining Streptococcus mutans and Lactobacillus species infection and its relationship with dental
caries among obese and non-obese children.
Methods: Oral plaque was taken from 75 each of obese and non-obese children from private schools in Accra, Ghana. The plaque
was pre-enriched in thioglycollate broth for 48 hours at 37 °C. Streptococcus mutans and Lactobacillus species were recovered after
sub-culturing the broths onto Mitis Salivarius Bacitracin (MSB) and Man Rogosa Sharpe (MRS) selective plates, respectively, and
incubation at 37 °C under anaerobic conditions. Bacteria isolates on the selective plates were identified using Gram morphology and
catalase activity.
Results: Streptococcus mutans was isolated in 51 (33.6%) of all 150 children. The prevalence of Streptococcus mutans was significantly
higher in the obese children 31 (41.3%) than the non-obese 20 (26.0%), p=0.033. Recovery of Lactobacillus species was low 2 (1.3%).
Caries prevalence was similar in the obese 14.9% and non-obese 15.1%. There was no significant association between Streptococcus
mutans infection and the dental caries. Overall Silness and LÖe Plaque Index of 1.1 ± 0.5 indicate good oral hygiene status for the
children.
Conclusion: Obese school children had higher oral Streptococcus mutans infections than non-obese children but this was not
significantly associated with dental caries prevalence.
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Introduction
Several bacteria colonize the oral cavity. Some are involved in oral diseases including dental caries. Dental caries is one of the
commonest oral problems in children [1]. Acid producing oral bacteria such as Streptococcus mutans and Lactobacillus species
are the major bacteria associated with caries [2]. For a long time it was thought that the presence of these bacteria alone may
lead to dental caries but later studies have demonstrated that there were cases where caries occurred even in the absence of these
bacteria [3,4]. Some of these other bacteria include Streptococcus sanguinis, Streptococcus oralis, Neisseria subflava. However, when
Streptococcus mutans and Lactobacillus species dominate the plaque caries occurs faster [2,3]. Colonization by some of the oral
bacterial starts even before the eruption of teeth in the mouth of children [5]. These bacteria are thought to be transmitted from
mother to child [6-9].
Streptococcus mutans is an important bacterium for dental caries because it can colonize the tooth surfaces easily. It efficiently
achieves this by synthesizing insoluble polysaccharides from simple sugars such as sucrose that allows it to adhere to the smooth
surfaces. It is then able to ferment simple sugars into lactic acid reducing the plaque pH [10].
The association between obesity and caries in children has been reported. Studies in countries such as Sweden [11], Germany
[12], Brazil [13], Mexico [14], India [15], and Thailand [16] all showed significant association between overweight/obesity with
caries among obese children. On the other hand, studies from USA [17,18], France [19], Brazil [20], and Iran [21], did not find any
significant association between obesity and caries experience among the children. A systematic review carried out on published
articles from 1980 to 2012 showed that the relationship is still inconclusive [22].
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It is known that oral hygiene practice, snacking habit and saliva flow affect the presence of caries-causing bacteria. The severity
of dental caries therefore depends on the interplay of these factors [9]. High bacterial infection gives an indication of poorer oral
hygiene status. Establishing significantly higher prevalence of bacterial infection among the obese would give an indication of
possible increased caries risk. This study sought to demonstrate whether the child obesity is a major risk factor for caries or other
important factors may play greater role in the child obesity and caries risk association.
Much data exist on oral bacteria in adults in many populations but there is very little information on the oral bacteria in obese
children in Ghana. While significant association exist between child obesity and caries in some populations the situation between
Ghanaian obese children is not known. This study therefore compared the prevalence of Streptococcus mutans in obese and nonobese school children and assessed its association with dental caries to determine how colonization or infection influences caries
level in obese and non-obese children.

Materials and Methods
A cross-section of school children consisting of 75 obese and 75 non-obese children aged 9-15 years had their oral plaque samples
collected and cultured for Streptococcus mutans and Lactobacillus species. Caries experience in the children was also investigated
by two calibrated dental surgeons, kappa value of 0.96. These school children were selected from a sample of 547 children chosen
from 8 private schools in Accra, which was part of a larger study. Out of those who had visible plaque on their teeth, the sample
for this study was randomly selected by a ballot. Qualified dentists using dental curette took plaque samples, which were directly
inoculated into thioglycollate broth by a microbiologist. These were sent to the Microbiology Department, University of Ghana
School of Medical and Dentistry, for further processing.
The thioglycollate inoculum was incubated for 48 hours at 37 °C. Streptococcus mutans and Lactobacillus species were recovered
after sub-culturing the broths onto Mitis Salivanus Bacitracin (MSB) and Man Rogosa Sharpe (MRS) selective agar plates respectively, using anaerobic GasPak at 37 °C [23]. Media were purchased from Sigma-Aldrich, and Streptococcus mutans strain (ATCC
25175) kept at the Microbiology Department, was used in quality controls. The isolates were identified using Gram morphology
and catalase activity [24,25]. The protocols for the study was reviewed and approved by the Ethical Review Board of the Noguchi Memorial Institute for Medical Research, University of Ghana [Reference: FWA 00001824, IRB 00001276, NMIMR-IRB CPN
054/09-10; IORG 0000908].
Data was captured and analyzed using SPSS version 20. Continuous data was summarized by means and standard deviation, and
categorical variables were summarized by frequencies and percentage with 95% confidence intervals. T-test was used to compare
the means and Chi-square used to compare the proportion within categories. Significant level was set at alpha = 0.05. Results are
presented as table and charts.

Results
Mean age of school children was 11.5 ± 1.7 years ranging from 9-15 years from primary classes 4 to Junior High School (JHS3).
There was no significant difference in the mean age between the obese (11.5 ± 1.5 years) and the non-obese (11.6 ± 1.7 years),
p=0.104. Male female ratio was 1:1.3. Overall prevalence of Streptococcus mutans infection in the school children was 33.6%.
Figure 1 shows the prevalence of Streptococcus mutans observed between obese and non-obese school children. There was
significantly higher prevalence of Streptococcus mutans among the obese children 31 (41.3%; 95% CI, 30.6 - 52.7%) compared to
the non-obese 20 (26.0%; 95% CI1 7.6 - 37.5), p=0.033. Recovery of Lactobacillus species was very low 2 (1.3%; 95% CI, 0.4-8.5) in
both study groups. Overall oral hygiene status as estimated by mean Silness and LÖe Plaque Index was 1.14 ± 0.5 and is considered
good for most of the children. Among the obese the mean plaque score was 1.38 ± 0.34 and for the non-obese it was 1.4 ± 0.4. This
gives an indication of acceptable oral hygiene status.

Figure 1: Prevalence of the Streptoccocus mutans and Lactobaccillus species in obese and non-obese school children, P = 0.033
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Caries prevalence and other oral conditions

The overall caries prevalence in the population from which the sample for culture was taken is shown in Figure 2. Similar caries
prevalence was observed between the obese and the non-obese children. Caries prevalence at age 12 years (recommended age by
WHO for estimating childhood caries prevalence) showed marked but non-significant difference between obese and the nonobese school children.

Figure 2: Caries prevalence in obese and non-obese entire population and the 12 year olds (WHO reference age for caries prevalence in children
- WHO, 2009)

Comparison of Streptococcus mutans infection in carious and caries-free school children among the obese and non-obese groups
is shown in Table 1. Similar prevalence was observed in carious and caries-free children in the obese group. No positive culture
was observed for Streptococcus mutans in the non-obese children with caries but 27% of the non-obese children without caries had
Streptococcus mutan infection. In both cases the differences were not significant.
Streptococcus mutans culture
Obesity status
Obese

Caries experience
Caries-absent

Positive

Negative

Total

27 (41.5)

38 (58.5)

65 (100)

caries present

4 (40.0)

6 (60.0)

10 (100)

Total

31 (41.3)

44 (58.7)

75 (100)

Caries-absent

20 (27.4)

51 (72.6)

71 (100)

caries present

0

4 (100)

4 (100)

20 (26.0)

57 (74.0)

75 (100)

P-value =
Non-obese

Total
P-value =

0.653

0.151

Overall p = 0.170

Discussion

Table 1: Caries and Streptococcus mutans infections in obese and non-obese

The overall prevalence of Streptococcus mutans in the studied population was 33.6%. In Italian children 6-11 year olds, a lower
prevalence rate of 17.4% was reported using similar methods [26]. However, in a Brazilian study using polymerase chain reaction
(PCR) amplification method, a higher prevalence of 85.7% was observed [27]. In our study the significantly higher prevalence in
the obese (41.3%) as against non-obese (26.0%) was not expected since there was similar oral hygiene habits and dietary practices
among the two groups.
The overall dental caries of 15.1% was relatively low in the population studied as compared to other studies where caries prevalence
ranged between 35.5% in Nigeria [28] and 48.6% in Mexico [29]. The prevalence observed in our study was similar for the obese
(14.9%) and the non-obese (15.1%). This may result from similar oral hygiene status as shown by similar plaque scores; obese 1.4
± 0.3 and 1.4 ± 0.4 for non-obese. In the current study, caries prevalence in the 12 year olds was nearly twice in the obese as that
of the non-obese, though not significant. However, this prevalence is still lower, compared to a study in Nepal which reported a
prevalence of 41% in 12-13 year olds [30].
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There was no association between the positive culture of Streptococcus mutans and dental caries either in the obese and the nonobese groups. Although there was higher infection in the obese that had caries than the carious non-obese children these differences was not significant. This result affirms the fact that the presence of the Streptococcus mutans alone does not indicate caries
occurrence in the mouth. It requires other conditions to be met for the caries process to be initiated and sustained. This implies
that interventions and preventive measures should emphasize appropriate dietary advice and oral hygiene instructions. These two
measures should be able to keep the risk of caries very low even in the presence of the oral bacteria.

Conclusion
Higher Streptococcus mutans colonization was significantly associated with obesity in children. Lactobacillus colonization was very
low among both the obese and non-obese children. The significantly higher levels of Streptococcus mutans in the obese children
did not result in significant increase in caries among the obese. This might account for low caries in the population studied. This
finding should inform treatment and prevention in terms of giving accurate dietary and oral hygiene counseling to patients with
serious caries conditions.
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