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Abstract: Dental caries is a multifactorial, infectious and communicable 
disease, and Streptococcus mutans is the key microorganism related to 
this pathology. The objective of this study was to evaluate the association 
between the levels of Streptococcus mutans and caries in schoolchildren. 
Descriptive, cross-sectional study conducted on 100 schoolchildren aged 6 to 
10 years from the Unidad Educativa Checa Cuenca, Ecuador. ICDAS index and 
odontogram were used to measure the prevalence and severity of caries. For 
the identification and quantification of Streptococcus mutans, dental plaque 
samples were used for cultivation and biochemical tests (MicroScan). The 
results were analyzed statistically using absolute and relative frequencies, for 
bivariate analysis Chi-squared test and Fisher’s Test (p <0.05) were used. 96% 
of the schoolchildren presented dental caries, 69% of them were children aged 
8 to 10 years, the prevalence of caries was higher in females reaching 57%. 
High (60,000UFC/ml) and very high (70,000UFC/ml) levels of Streptococcus 
mutans were found on schoolchildren aged 8 to 10 years reaching 22% and 
8%, respectively (p =0.005). Regarding sex, high (60,000UFC/ml) as well as 
very low (0- 20,000UFC/ml) levels of Streptococcus mutans appeared without 
difference by sex (p = 0.355). Schoolchildren without caries presented a low 
count of Streptococcus mutans (0 -20,000 UFC/ml), children with caries 
presented variable levels of Streptococcus mutans, although higher than 
20,000UFC/ml (p <0.001). Conclusion: there is a high prevalence of caries in 
the school population with high levels of Streptococcus mutans.
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INTRODUCTION
According to the World Health Organization (WHO), dental caries is 

a multifactorial disease. Caries begin at the moment when teeth erupt and 
causes softening of the tooth’s hard tissues until the formation of a cavity 
(World Health Organization, 2012), affecting the life quality of people. The 
factors that are associated with dental caries are microorganisms, substrate 
(diet), host (tooth), time (age), deficient oral hygiene, low socioeconomic level, 
low fluoridation exposure, among others (Cerón-Bastidas, 2015; Velázquez & 

Podesta, 2009; Ministerio de Salud Pública, 2016; Peña & Zavarce, 2016). 
The main microorganism related to the development of this pathology is 
Streptococcus mutans (Guerrero et al., 2009; Rivera et al., 2017). The child 
population is the most vulnerable and important when avoiding early infection 
by this microorganism (Rivera et al., 2017; Aguilera et al., 2004; Ojeda et al., 

2013; Graciano et al., 2014; Sieber, 2012).
Streptococcus mutans is a facultative anaerobic microorganism, the 
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first one to colonize the tooth’s surface after its eruption. 
It receives its name from the ability of changing its shape 
(Salazar et al., 2008), it metabolizes carbohydrates such 
as sucrose, glucose and fructose that come from diet, 
producing acids (lactic, propionic, acetic and formic), which 
travel through the dental plaque into the enamel, then 
dissociating and releasing hydrogen ions that cause the loss 
of calcium and phosphate from the enamel (Guerrero et 

al., 2009). It can synthesize extracellular polysaccharides 
(EPS) such as glucans and fructans, which foster selective 
adherence and accumulation of a high number of cariogenic 
streptococci in the teeth (Velásquez et al., 2017). Some 
studies have shown that mothers have children with the 
same levels of microorganisms (Cerón-Bastidas, 2015; 

Pérez et al., 2007).
There are automated identification methods on the 

market (MicroScan) that surpass conventional methods, 
since they are easy to use (Ojeda et al., 2013; Bou et al., 

2011). On the other hand, the ICDAS index is a method 
that is used for the early identification of dental caries 
(Cerón-Bastidas, 2015; Peña & Zavarce, 2016; Ramón 

et al., 2016), differentiating accurately the manifestations 
of the caries process in the hard tissues (Gamboa, 2014). 
Associations between caries and Streptococcus mutans 
count have been found on different studies (Guerrero et al., 

2009; Rivera et al., 2017; Aguilera et al., 2004; Ojeda et 

al., 2013; Graciano et al., 2014; Sieber, 2012). However, it 
has been observed that this disease can occur in absence of 
this microorganism and that individuals with higher counts 
do not necessarily develop carious lesions.

The aim of this study was to evaluate the association 
between the levels of Streptococcus mutans and caries 
in schoolchildren. Descriptive, cross-sectional study 
performed on 100 schoolchildren aged 6 to 10 years from 
the Unidad Educativa Checa Cuenca, Ecuador.

MATERIALS AND METHODS
A cross-sectional study was conducted on a target 

population of 143 schoolchildren of the Unidad Educativa 
Checa from the city of Cuenca – Ecuador. A sample of 100 
schoolchildren was estimated, adjusted to expected drop-
out.

The following inclusion criteria were considered for 

the formalization of the population. Students enrolled in the 
Unidad Educativa Checa, ranging from 6-10 years of age 
until January 31st of 2018. 

Data were obtained through epidemiological records 
and laboratory exams, the patients’ parents were informed 
in writing of the objectives and methodology.

For the identification of caries, the ICDAS clinical 
forms of the Universidad Católica de Cuenca and odontogram 
were used, and the identification of microorganisms 
was achieved via a sample of the bacterial plaque. Data 
collection was performed as follows.

ICDAS clinical form was completed after clinical 
examination of all dental pieces, the corresponding code 
was registered.

Code 0: healthy teeth.

Code 1: white/brown stain on dry enamel.

Code 2: white/brown stain on humid enamel.

Code 3: microcavity in dry enamel < 0.5mm 
without visible dentine.

Code 4: dark dentine shade seen through humid 
enamel with or without microcavity.

Code 5: dentine exposure in cavity > 0,5mm up 
to half of the dry dental surface.

Code 6: dentine exposure in cavity greater than 
half of the dental surface.

For the identification and quantification of 
Streptococcus mutans: 

Sampling of bacterial plaque of the gingival 
margin using swab, then placed on Stuart transport medium 
for submission to laboratory.

Seeding on Petri dish with sheep blood agar.

Incubation in anaerobiosis jar for two days at 37ºC.

Quantification of colonies with surface method 
(valuation: colony forming units per milliliter (CFU/ml)).

Application of catalase test (reaction with 
hydrogen peroxide), (negative for streptococci).

Microscope observation after Gram staining for 
initial identification of Gram-positive cocci.

For inoculum preparation (turbidity standard 
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technique) 3 to 4 morphologically equal colonies were 
collected with inoculating loop. 3ml of water were added 
and the suspension was shaken for 2-3 seconds. 0.1ml of 
the suspension was extracted with automatic pipette in 
25ml of pluronic water for inoculum.

Biochemical tests were performed through 
incubation in MicroScan system (Beckman Coulter, USA). 
Alternatively, an incubator might be used, which ensures a 
uniform thermal distribution for 16 to 20 hours at 35°C.

Interpretation of biochemical tests in MicroScan 
(Labpro, Beckman Coulter, USA).

The obtained results were analyzed statistically 
using absolute and relative frequencies. For bivariate 
analysis Chi-squared test and Fisher’s exact test were used 
(p<0.05).

RESULTS
96% of the schoolchildren presented dental caries, 

69% of them corresponded to children aged 8 to 10 years 
(p=0.203), the prevalence of caries was higher in females 
reaching 57%.

The high (60,000UFC/ml) and very high 
(70,000UFC/ml) Streptococcus mutans levels were found 
on schoolchildren aged 8 to 10 years reaching 22% and 
8%, respectively, the lower counts (0-20,000UFC/ml) were 
found on schoolchildren aged 6 to 7 years reaching 19% 
(p=0.005).

Regarding sex, high (60,000UFC/ml) as well as 
very low (0-20,000UFC/ml) Streptococcus mutans levels 
were found on male and female schoolchildren (p=0.355). 
Schoolchildren without caries showed a very low count of 
Streptococcus mutans (0-20,000UFC/ml), schoolchildren 
with caries presented variable levels of Streptococcus 

mutans, although higher than 20,000UFC/ml (p=0.000).

DISCUSSION
Streptococcus mutans is a key microorganism 

related to high caries indexes and, thus, it is considered 
one of the main risk factors for this disease. In this study, 
96% of schoolchildren presented dental caries, Aguilera et 
al. (2004) performed a similar study on children aged 6-13 
years, however, they used saliva and not dental plaque as 

sample and found that the prevalence of dental caries was 
56%, which does not agree with the results of this study, 
maybe because they studied older children. In that study it 
was established that children with caries had higher levels 
of Streptococcus mutans.

 Another research with similar results corresponds 
to Sieber (2012), who managed to isolate Streptococcus 

mutans in 94.2% of the samples. One difference with that 
study was the use of the bulb method for identification. 
Graciano et.al (2014) showed similar results regarding 
levels of Streptococcus mutans and prevalence of caries in 
a population of schoolchildren and found out that 56% of 
the population that presented caries showed Streptococcus 

mutans counts higher than 105mil UFC/ml found by Rivera 
et al. (2017).

Salazar et al. (2008) conducted a study 
on Streptococcus mutans count in saliva through 
microbiological method and managed to isolate 88.2% of 
the samples, according to the degree of cariogenic risk. A 
Streptococcus mutans prevalence of 100% was observed 
in the high risk group, which agrees with the results of this 
study.

Velásquez et al. (2017) performed a study on 
Streptococcus mutans count in saliva on children aged 6 to 
12 years and managed to isolate the Streptococcus mutans 

levels higher than 20,000 UFC/ml, which agrees with this 
study’s results, since children with caries presented variable 
levels of Streptococcus mutans, although higher than 
20,000UFC/ml.

CONCLUSION
A high prevalence of dental caries was observed 

in the studied population, revealing, at the same time, 
a relationship between the high number of UFC/ml of 
Streptococcus mutans and the presence of caries.
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