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Abstract: This research aims to provide updated information on caries 
experience and associated risk factors in children 6-12 years old. A 
cross-sectional and descriptive study design was carried out with a 
non-probabilistic, convenient sample of 209 children male and female. 
Clinical examinations were performed by calibrated dental students 
following WHO detection criteria. Caries indices dmft and DMFT 
were calculated. Caries Risk Assessment data was collected using an 
adapted CAMBRA instrument; following the International Caries 
Care guidelines. Descriptive statistics were performed to analyze the 
results and Chi-square test, Contingency Coefficient (C) and Corrected 
Typified Residues were calculated to determine the association between 
variables. 58% of the total population had dental caries lesions in its 
more severe stages (cavitation) and 42% were apparently healthy (AHS) 
without any cavitated lesions. The mean dmft index was 1.34 ± 1.93, 
and the mean DMFT index was 0.63 ± 1.22. Lesion severity remained 
between 1-2 teeth affected on both dentitions. A statistically significant 
association (p = 0.035) between the health condition and toothbrushing 
was stablished with a degree of dependence of C = 0.144. A positive 
standardized residual of 2.1 was evident for schoolchildren that 
experience caries lesion that never brush their teeth and AHS that 
brushed their teeth more than once. No association (p = 0.081) was found 
between health condition and intake of sugary snacks and beverages. 
A severe dental caries experience with a statistically significant 
association between the health condition and toothbrushing with 
fluoridated toothpaste 1450 ppm > 1 a day and a positive correlation in 
schoolchildren that experience caries lesion that never brush their teeth.

Keywords: Dental Caries; Risk Factors; Tooth, Deciduous; Dentition, 
Permanent.

Introduction

Dental caries affects humans without distinction of gender, age, 
socioeconomic status, or race, although the individuals most vulnerable 
to this disease are in the lowest socioeconimic classes.1,2 Dental caries is 
defined by consensus as a biofilm-mediated, diet modulated, multifactorial, 
non-communicable, dynamic disease resulting in net mineral loss of 
dental hard tissues, determined by biological, behavioral, psychosocial, 
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and environmental factors.3 Although the presence 
of aciduric bacteria in the dental biofilm capable of 
lowering the pH in conditions of severe dysbiosis is the 
cornerstone of the disease, the participation of external 
factors such as high intake of sugar is necessary for 
the disease to settle and progress. The disease in the 
absence of treatment progresses until the appearance 
of a lesion that could be detected in a clinical stage by 
the localized mineral loss of hard tissues.4

In addition, the dental caries lesion is understood 
as a dynamic interaction process that occurs between 
the tooth surface and the dental biofilm, in which 
there is an imbalance between the net mineral loss and 
gain; this imbalance at a given moment can favor the 
demineralization process.4,5 The lesion is considered 
the late sign of dental caries disease;4 however, its first 
expression at a subclinical stage can be arrested or 
remineralized when the balance among the physiological 
events that occur in the dental biofilm is restored.6

Dental caries is a generalized problem among 
young children according to the information published 
by the World Health Organization (WHO), and it is 
estimated that approximately 60 to 90% of school 
children have this pathology worldwide.7 Venezuela 
is not an exception and, despite the few local scientific 
reports,8-12 it is known that the disease prevalence 
ranges from 60 to 80%, being school-age children 
the most affected. Dental caries management is a 
costly expense for the governments and is beyond the 
financial capabilities of the majority of low-income 
countries, especially because the financial resources 
are strongly limited for public dentistry.13

Caries risk assessment (CRA) is one of the bases 
in patient-centered caries lesion management. CRA 
establishes the probability to develop carious lesions 
over a certain time period or the likelihood that there 
will be a change in size or activity of lesions already 
present.14 There is a lot of controversy about which 
of the multiple factors involved in the disease can 
really impact its onset and how can they be measured. 
On the other hand, there is not sufficient designed 
and validated tools that accurately and reliably 
evaluate the cause of this complex disease. Some 
tools rely on reasoning-based manual standardized 
checklists, such as the American Academy of Pediatric 
Dentistry’s Caries Risk Assessment Form (CRAF)15 

and the Caries Management by Risk Assessment 
(CAMBRA) philosophy.16 Others use algorithms 
in software programs; as examples there are the 
Cariogram, a software that calculates the “chance to 
avoid caries” using 10 caries-related risk factors,17 the 
National University of Singapore model, which is a 
statistical model built through epidemiological data 
collected from preschoolers in Singapore to expresses 
chance of developing caries as a percentage,18 and 
the PreViserSM an online tools that based on patient 
history and clinical data calculates caries risk, in a 
central software unit.19

Knowledge of the oral health status and dental 
caries risk assessment in schoolchildren are an 
essential element for developing, planning, organizing, 
and controlling dental care programs and practice.20 
Limited official information is available addressing 
the above problems; therefore, the aim of this study 
focused on providing risk factors associated with 
dental caries disease in children 6 to 12 years old, 
and updating the information on caries experience in 
this age group. The results will be useful to further 
develop a large-scale project based on intervention 
strategies and prevention programs that improve 
the oral health of this vulnerable sector.

Methodology

Design and sample selection
This was a cross-sectional and descriptive design; 

carried out during the period January-March 2020. The 
total universe of children registered in elementary 
schools (1st to 6thgrade) in Chacao Municipality was 
9,133 children for the year 2003-2004,21 being the 
closer statistical data obtained from municipality 
authorities. The selection of the school was based first 
and most on being a public school in proximity to 
the healthcare public service where personal safety 
for the researchers could be guarantee. Second, the 
school had a number of students that could provide 
a representative sample of schoolchildren in that age 
group. The schoolchildren enrolled in the selected 
public school, according to Graffar-Mendez Castellano 
Scale,22 were from a medium-low socioeconomic 
status. A non-probabilistic, convenient sample of 
400 6-12-year-old children was selected for the study. 
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This sample constituted the totality of 1st to 6th grade 
schoolchildren enrolled in the period 2019-2020 from 
the selected public school, and represented 4.4% of 
the total children registered in Chacao Municipality 
in 2003-2004. Out of the 400 children, 209 (52.3%) boys 
and girls provided a written consent form signed by 
a parent or guarding accepting the participation in 
the study. The study protocol and consent form were 
reviewed and approved by the Bioethical Committee 
of the Faculty of Dentistry, Central University of 
Venezuela (CB-139-2021).

Clinical examination and caries lesion 
index calculation

The clinical examinations were carried out on 
children at school premises. A total of 5 dental students 
participated in data collection and one calibrated 
dental student (AGQ) performed all the exams based 
on the criteria reported by the WHO.23 The examiner’s 
reliability was assessed with kappa statistics (Cohen’s 
kappa intra = 0.95).24 The remaining students recorded 
the data. The visual detection of dental caries lesions 
was performed under natural light, using a wooden 
tongue depressor. The exam was done following the 
biosafety regulations of the Faculty of Dentistry, 
Central University of Venezuela. To record the data, 
the evaluation was carried out in sequential order by 
quadrant, first evaluating primary teeth followed by 
permanent teeth. From the recorded data, the dmft 
and DMFT caries indexes were calculated for both 
primary and permanent dentition.

The WHO criteria comply the fol lowing 
recommendations:23 a) each tooth was visually 
examined for the presence of cavitated lesions, 
fillings, and teeth lost due to caries, b) if there was 
doubt about the patient’s response in relation to 
lost teeth and it was not possible to obtain accurate 
information, the examiner followed his clinical 
judgment, and c) each code was clearly dictated to 
avoid errors in the annotation.

Caries risk factors assessment
The data for Caries Risk Assessment (oral hygiene 

practices, dietary habits, physiological and structural 
conditions, among others) was collected using 
the CAMBRA instrument25 adapted to semantic 

characteristics by the Pediatric Dentistry Department 
of the Faculty of Dentistry, Central University 
of Venezuela. The information recorded in the 
evaluation instrument was taken by the same group 
of students that performed the clinical evaluation. 
CAMBRA tool uses three categories for caries 
risk, but in practice it is probably quicker, easier, 
and sufficient to focus on correctly identifying 
patient at the extremes of the risk spectrum because 
those at the low and high risk categories have clear 
management needs. Therefore, the individual risk of 
each patient in this study was determined according 
the International Caries Care (ICC)26, classifying the 
sample as low and high risk.

Statistical analysis
All data were entered and analyzed using Excel 

Software and the Statistical Package for the Social 
Sciences version 20 software (SPSS Inc, Chicago, USA). 
Descriptive statistics (mean, frequencies, percentage, 
correlations) were performed and used for result 
interpretation, according to the variables studied. 
Statistical comparison between groups was done 
using paired Student’s t-test. In order to determine the 
association among variables, a Pearson’s Chi-square 
non-parametric test was used. Since Chi-square test 
only determines the existence of association between 
variables but it does not yield results in the meaning 
and magnitude of the association, it was decided 
to measure the degree of association using the 
Contingency Coefficient (C). Finally, to verify how the 
variables contribute to the association (correlation), 
the corrected typified residuals analysis was carried 
out. Significance was considered with a p < 0.05.

Results

The demographic variables show a fairly equitable 
distribution of the population in terms of gender 
and age.

Dental caries experience
The results indicated that 58% of the total population 

showed dental caries lesions in its more severe stages 
(cavitation) and 42% were apparently healthy without 
any cavitated lesions (Table 1). In relation to the 
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primary dentition, 47.4% of schoolchildren presented 
cavitated lesions, as opposed to the permanent 
dentition, where only 27.4% presented lesions. The 
percentages of schoolchildren with affected primary 
dentition among the age groups 6–7, 8, and 9 years 
were greater than 50%. On the other hand, the 
percentage of schoolchildren with affected permanent 
dentition increased 2.3 times in the age ranges of 
6–7 and 8 years and remain unchanged until the age 
of 12 years (Table 1).

The mean dmft index of the schoolchildren was 
1.34 ± 1.93 and the mean DMFT index was 0.63 ± 1.22. 
By age group, the dmft index ranged from 2.65 to 
1.28 for children aged 6–7, 8, and 9 years, and a 
significant increase was observed when the dmft index 
was compared between 6–7 and 9 years (p = 0.005). On 
the contrary, the average DMFT ranged from 0.21 to 
1.96 in children from 6 to 12 years old. A significant 
3.4-fold increase was observed between DMFT in 
6-7 and 8 years old (p = 0.05), as well as the DMFT 
in 6–7 and 11–12 years (p = 0.008). A 3-fold increase 

was noted between the DMFT in 10 and 11–12 years, 
however the difference was not significant. No 
significant variation (p > 0.05) was observed between 
the males and females regarding the dmft; however, 
the girls had a slightly higher DMFT index (Table 2).

When analyzing the indices according to severity 
(Table 3), it was observed that, among the sample 
that had cavitated lesions, children with 1–2 teeth 
affected in the primary dentition represented 49.6%, 
with 3–4 teeth affected were 14.9%, and with more 
than 5 teeth with cavitation, 16.5%. In the permanent 
dentition a different pattern was observed: 27.3% of 
the children showed 1 to 2 cavitated teeth, and 19.8% 
had a lesion in 3 to 4 teeth.

Determination of dental caries risk factors
Eighty-nine percent of the schoolchildren were 

identified as high risk for dental caries disease 
development or caries lesion progression; however, 
11% of the total population was classified as low 
risk (Figure).

Table 1. Dental caries prevalence by age group in primary and permanent dentition.

Age
Apparently 

healthy 
schoolchildren

Schoolchildren 
that experience 
caries lesion

Schoolchildren 
with primary 

dentition

Schoolchildren 
without 

caries lesion 
in primary 
dentition

Schoolchildren 
with caries 
lesion in 
primary 
dentition

Schoolchildren 
with permanent 

dentition

Schoolchildren 
without caries 

lesion in 
permanent 
dentition

Schoolchildren 
with caries 
lesion in 

permanent 
dentition

n n % n % n n % n % n n % n %

6–7 34 8 23.5 26 76.5 34 9 26.5 25 73.5 33 29 85.3 4  11.8

8 45 13 28.9 32 71.1 45 15 33.3 30 66.7 45 33 73.3 12 26.7

9 43 17 50.0 26 60.5 43 18 41.9 25 58.1 43 30 69.8 13 30.2

10 41 21 51.2 20 48.8 30 16 39.0 14 34.1 41 28 68.3 13 31.7

11–12 46 29 67.4 17 36.9 16 11 23.0 5 10.9 46 31 67.4 15 32.6

6–12 209 88 42 121 58 168 69 33 99 47.4 208 151 72.6 57 27.4

Table 2. Mean dmft and DMFT indices by age and gender.

Age
Masculine Femenine Total

n dmft DMFT n dmft DMFT n dmft* DMFT*

6–7 19 2.89 ± 2.63 0.40 ± 1.06 15 2.33 ± 2.49 0.17 ± 0.41 34 2.65 ± 2.49a 0.21 ± 0.72c

8 19 2.05 ± 2.56 0.58 ± 1.30 26 2.08 ± 1.98 0.81 ± 44 45 2.07 ± 2.24 0.71 ± 1.38d

9 26 1.08 ± 1.54   17 1.59 ± 1.50 0.65 ± 17 43 1.28 ± 1.55b 0.51 ± 0.96

10 21 1.00 ± 1.57 0.48 ± 1.08 20 0.55 ± 0.86 0.85 ± 35 41 0.78 ± 1.30 0.66 ± 1.22e

11–12 20 0.20 ± 0.68 0.90 ± 1.48 16 0.31 ± 0.77 1.00 ± 47 46 0.26 ± 0.74 1.96 ± 1.47f

6–12 105 1.38 ± 2.05 0.53 ± 1.14 104 1.30 ± 1.79 0.73 ± 30 209 1.34 ± 1.93 0.63 ± 1.22

*Statistical comparison (paired T Test) between age groups: dmft (pvalue); a,b = 0.005; DMFT (pvalue) c,d = 0.05; DMFT (pvalue) 
c,f = 0.008; DMFT (pvalue) e,f = 0.42.
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Dental caries experience and associated 
risk factors: oral hygiene practices and 
dietary habits

Out of the total number of patients evaluated (209), 
121 (57.9%) were affected by the disease in a cavitated 
state, and of these, 16 (13.2%) never brushed their 
teeth and 105 (86.8%) brushed more than once a day. 
The remaining 88 patients (42.1%) were apparently 
healthy and out of these total, 4 (4.5%) never brushed 
and 84 (95.5%) brushed more than once a day (Table 4).

In relation to dietary habits, more than half of 
the total children (63.6%) had a high intake of sugary 
snacks and beverages. Out of the 121 kids recorded as 
schoolchildren that experience caries lesion, 83 (68.6%) 
consumed sugary snacks and beverages 3 times a 
day and 31.4% had a low frequency intake. On the 
other hand, for the apparently healthy group, 56.8% 
consumed sweet snacks 3 times a day or more, and 
43.2% had a low consumption (Table 4).

The results of the Chi-square independent test 
showed a statistically significant association between 
the health condition and toothbrushing (p = 0.035). 
In contrast, no association (p = 0.081) was found 
between health condition and intake of sugary 
snacks and beverages (Table 5). The degree of 
dependence between the variables health condition 
and toothbrushing according to the contingency 
correlation coefficient (C) was C = 0.144, with a 
p = 0.035 (Table 6).

To verify the variables that contributed to the 
association between the health condition and 
toothbrushing, the corrected typified residuals analysis 
was used. The difference between the observed and 
expected counts show a positive standardized residual 
of 2.1 for schoolchildren with caries lesions that 

Table 3. Mean dmft and DMFT indices distribution according to severity by age.

Age
dmft dmft dmft DMFT DMFT DMFT

1–2 3–4 ≥ 5 1–2 3–4 ≥ 5

n n % n % n % n % n % n %

6–7 34 12 35.3 2 5.9 10 29.4 3 8.8 1 2.9 0 0

8 45 15 33.3 9 20.0 6 13.3 5 11.1 7 15.6 0 0

9 43 17 39.6 4 9.3 3 7.0 10 23.3 3 7.0 0 0

10 41 12 29.3 1 2.3 1 2.3 8 19.5 5 12.2 0 0

11–12 46 4 8.7 2 4.3 0 0 7 15.2 8 17.4 0 0

6–12 209 60 49.6 18 14.9 20 16.5 33 27.3 24 19.8 0 0

Figure 1. Dental Caries Risk Factors in schoolchildren.
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Table 4. Distribution of oral hygiene practices and dietary habits in schoolchildren.

Oral health htatus

Oral Hygiene Practices Dietary Habits

Tooth Brushing 
< 1 a day

Tooth Brushing 
≥ 1 a day

Low frequency intake 
of sugary snacks 
and beverages

Sugary snacks and 
beverages intake 
≥ 3 times a day

  n % n n % % n % n %

Apparently healthy schoolchildren 88 42.1 4 50 56.8 95.5 38 43.2 50 56.8

Schoolchildren that experience caries lesion 121 57.9 16 83 68.6 86.8 38 31.4 83 68.6

Total 209 100 20 133 63.6 90.4 76 36.4 133 63.6
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never brushed their teeth and apparently healthy 
schoolchildren that brushed their teeth more than 
once. On the contrary, a negative standardized residual 
of -2.1 was observed for schoolchildren with caries 
lesions that brushed their teeth more than once and 
apparently healthy schoolchildren that never brushed 
their teeth (Table 7).

Discussion

The results of the present study are limited to a 
cross-sectional evaluation due to the nature of the 
data. A sample size of 209 schoolchildren was well 
thought out and in agreement among the researchers 
as enough to analyze this study’s main objective 
of “provide an association between risk factors in 
children 6 to 12 years old and dental caries disease”. 
Additionally, possible biases associated with the 
detection criteria could have impacted the results, 
which must be considered when interpreting the 
results. The detection criteria used was selected after 
a consensus of the participant researchers since it was 
the only method that allowed comparisons with other 
local or national studies carried out in the country 
regarding caries experience.

This study showed a severe state of dental caries 
disease expressed as cavitated lesions and the 
association with risk factors in a group of Venezuelan 
schoolchildren. The results discussed exclude caries 
lesions in less severe stages or non-cavitated, because 
the detection method used considers as a dental caries 
only cavitated lesions. Therefore, the observed results 
do not reflect the real situation of the disease. For 
these reasons and analysis purposes the population 
without cavities was called “Apparently Healthy 
Schoolchildren” (AHS).

Caries prevalence indicated that 58% of the 
schoolchildren between 6 and 12 years had at least 
one cavitated caries lesion in either primary or 
permanent dentitions. When contrasting these results 

Table 5. Results of the statistical analysis using Chi-square test.

Variable

Value gf
Bilateral asymptotic 

significance
Bilateral exact 
significance

Unilateral exact 
significance

Health 
condition 
and oral 
hygiene 
practice

Health 
condition 

and 
dietary 
habit

Health 
condition 
and oral 
hygiene 
practice

Health 
condition 

and 
dietary 
habit

Health 
condition 
and oral 
hygiene 
practice

Health 
condition 

and 
dietary 
habit

Health 
condition 
and oral 
hygiene 
practice

Health 
condition 

and 
dietary 
habit

Health 
condition 
and oral 
hygiene 
practice

Health 
condition 

and 
dietary 
habit

Pearson Chi-square 4.433a 3.054a 1 1 0.035 0.081

Continuity correctionb 3.487 2.566 1 1 0.062 0.109

Likelihood ratio 4.816 3.042 1 1 0.028 0.081

Fisher test 0.54 0.109 0.28 0.055

Linear by linear association 4.412 3.039 1 1 0.36 0.081

n valid cases 209
a0 box (0.0%) have expected a count less than 5. The minimum expected count is 8.42; bOnly calculated for a 2x2 table.

Table 6. Result of the calculated contingency correlation 
coefficient

Variable Value Approximate significance

Nominal by nominal 0.144 0.035

N valid cases 209  

Table 7. Results of corrected typified residuals.

Health condition
Oral hygiene practices

TotalToothbrushing 
< 1 a day

Toothbrushing 
≥ 1 a day

Apparently healthy schoolchildren

Count 4 84 88

Expected count 8.4 79.6 88.0

% within health condition 4.5 95.5 100

Standardized residual -2.1 2.1  

Schoolchildren that experience caries lesion

Count 16 105 121

Expected Count 11.6 109.4 121.0

% within health condition 13.2 86.8 100

Standardized residual 2.1 -2.1  

Total 

Count 20 189 209

Expected count 20 189 209.0

% within health condition 9.6 90.4 100
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with those of Morón and Cordova12 in a national 
study who report a prevalence of 55% for the same 
age group, we observed that the prevalence showed 
only slight changes after 12 years. Three questions 
can be drawn from these results: a) Has there really 
been a change in the prevalence of cavitated lesions 
in this age group nationwide, or the difference is 
just a simple coincidence due to the sample used?; 
b) Does a well selected population within a few 
municipalities or states could be considered to evaluate 
the national status of the disease and allow the design 
of less costly investigations with accurate criteria?; 
and finally, (c) Are there any factors that might be 
controlling the lesion development and progression 
in this population?

It was unexpected that the caries prevalence did 
not increase, despite the fact that in the last 12 years 
a deep deterioration in social determinants had 
been occurring in Venezuela. In particular, affected 
conditions such as quality of life, inadequate eating 
patterns, limited access to health services, poor water 
sanitizing measures, low wages, and impoverished 
education could influence the individual susceptibility 
to develop dental caries with consequent lesion 
progression. However, the aforesaid seems to be 
not very influential in the studied population. This 
behavior in the prevalence pattern suggests that 
there might be other factors to consider that could 
be overcoming the effect that the deterioration in 
social conditions is capable of producing. Such 
factors include: tooth brushing with fluoridated 
toothpastes4,5,27 that are widely used in the country, 
the quality of saliva, and the dietary components 
available (fiber, proteins, fats, and prebiotics). 
Nonetheless, as we comment above, it is important 
that this assumption be verified with well-designed 
and low-cost clinical trials.

From the results regarding disease severity, it is 
impressive that 73.5% of schoolchildren between 6 and 
7 years old and more than half of the children aged 
8 and 9 already had the disease in its most severe stage, 
expressed as cavitation, in their primary dentition; 
although lesion severity remained between 1 and 
2 cavitated teeth. This indicates that the disease was 
established early in life, and due to the lack of treatment 
and control it progressed affecting the hard tissue 

(enamel) with the consequent lesion development 
(non-cavitated) that advanced to cavitation. This could 
be associated with the inadequate early introduction 
of dietary components (> 5–10% of sugar intake) 
before 2 years of age,28 which could favor a shift in 
the commensal dental biofilm microbiota and lead to 
the establishment of a modified bacterial ecosystem 
(dysbiosis) that will be the driving force behind 
negative health outcomes.4

Permanent dentition was also addressed on the 
same schoolchildren, thus sharing the same dysbiotic 
conditions in their dental biofilm. The results of 
this study showed that the proportion of children 
6–7 years with cavitated lesions in their primary 
dentition is 6.2 times greater than the proportion 
of those same children who had permanent teeth 
affected with caries lesion. Even though it has been 
reported in the literature that the presence of dental 
caries lesions in the primary dentition is a predictor 
of future lesions in the young permanent dentition,29 
the results seem to indicate that both the disease 
severity and its presence (dmft/DMFT 1-2 cavities) 
are similar in permanent and primary dentitions, but 
the proportion of schoolchildren with caries in their 
permanent dentition is significantly lower (p < 0.005).

In order to analyze this situation even further, the 
total number of schoolchildren with first permanent 
molars erupted was calculated. It was noted that 
out of 33 schoolchildren with permanent dentition, 
17 (52%) had the first permanent molars erupted 
and only 4 (23%) of them had cavitated lesions. 
Possible explanations could be suggested for this 
opposing results. First, dental caries disease in 
primary dentition often affects the cervical area of 
the buccal surface of the upper incisors and second 
and first molars.30 In contrast, in the permanent 
dentition, the upper incisors are generally not affected 
and the lesion primarily appears in the occlusal 
surface of molars.31 In particular, lower incisors are 
located in proximity to the excretory duct of the 
submandibular and sublingual salivary glands, 
therefore constantly exposed to a saliva flow that 
would favor the spontaneous remineralization of any 
possible caries lesions that develop, thus reducing 
the progression to cavitation. Second, in children 
with severe disease, the lesion progresses more 
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rapidly in primary dentition compared to permanent 
dentition due to the enamel structure, morphology, 
and composition.30,32 Also, as supported by our results, 
the primary teeth are exposed early to severe disease 
conditions (dysbiosis in the dental biofilm) for a longer 
period of time. In addition, it is important to consider 
the effect of sample size on the results.

The mean dmft and DMFT indexes support what 
was previously discussed and were in agreement 
with national and local studies by Morón et al.12 and 
Montero et al.33 The increment of 3.4-fold observed 
between children 6–7 and 8 years old, as well as of 
3.0-fold increase between those 10 and 12 years old 
corresponds to the ages of first and second permanent 
molar eruptions, with the consequent exposure of 
more surfaces at risk to dysbiotic oral environment 
conditions without any treatment.

Dental caries experience is evidently seen in the 
studied sample where the disease was in a severe 
stage and slowly progressed into cavitated lesions. 
Moreover, when analyzing the risk level and how the 
disease expresses, a striking result appeared. Results 
demonstrated that 58% were affected by dental caries, 
using cavity as indicator of the disease. However it 
was established by risk determination that 89% of 
the population was identify as high risk, either with 
non-cavitated, cavitated, clinically non-detected lesion, 
or just the disease presence, and only 11% of the 
children could be assumed as healthy. These results 
clearly indicate that the prevalence only reflects the 
disease in its more severe state when the cavitated 
lesion is already present, and that only taking this 
parameter as an indicator to assess the disease is not 
enough because it produces a major underreport. 
Therefore, it was important to analyze the factors 
that might have determined the lesion expression 
and progression in this population. The association 
between oral hygiene practices (toothbrushing with 
fluoridated toothpaste) and dietary habits (intake of 
sugary snacks and beverages) with the population’s 
health and disease condition (dental caries experience) 
were evaluated.

For this sample, it was found that toothbrushing 
with fluoridated toothpastes once or more a day had a 
significant association (p = 0.035) and positive correlation 
with the AHS. This result is similar to that of the study 

of Llena et al.34 where it was found that toothbrushing 
with fluoridated toothpastes at least twice a day was 
associated with significantly lower values of DMFT. 
On the one hand, toothbrushing by itself is not as 
effective to control lesion progression35, nonetheless it is 
important to consider its effect on the disorganization 
and removal of the dental biofilm, which allows 
salivary clearance of accumulated harmful compounds 
(acids) and reduction of bacterial mass density. On 
the other hand, the use of fluoridated toothpastes 
creates a rich fluoride environment that will encourage 
remineralization by acceleration and enhancement of 
lost mineral depositions on demineralized enamel.36 

Both mechanical biofilm removal and the use of fluoride 
are important strategies to protect the dental structure 
and, by some means, control lesion progression. 
However, it is essential to asses dental caries disease 
in order to successfully shift dysbiotic conditions to a 
healthy state, as it is known that the dental caries lesion 
is the clinical expression of a complex process likely 
to occur when there is a drift of pH in the biofilm, as 
a consequence of increased carbohydrate availability 
or reduced salivary clearance.4

Diet, specifically fermentable carbohydrates, 
have been considered as main factors that modulate 
the shift from symbiosis to dysbiosis of microbial 
interactions, metabolisms, and microbiome conditions 
within the dental biofilm, consequently favoring the 
onset of dental caries disease..6 In this study, a high 
frequency and daily intake of sugary snacks and 
beverages was found among the schoolchildren, 
maybe due to the families’ socioeconomic reality where 
carbohydrate-based foods are more accessible and 
to the fact that schoolchildren have multiple snacks 
during school hours, where they spend most of the 
day. However, a clear significant evidence linking 
their dietary habits to their caries experience could 
not be stablished. Similar results were found by 
Salgo37 in a population of preschool children residing 
in Sucre Municipality, Caracas Venezuela, where no 
association was observed between the carbohydrates 
total daily intake (starches, sugars, and combined) 
and the presence of the disease (non-cavitated and 
cavitated lesions). Both this study’s and Salgo’s results 
in Venezuelan populations support what has been 
previously reported.38
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The impact of other factors might have overwhelmed 
the effect of sugary snacks. It has been shown in various 
studies39,40 that the presence of fluoride when evaluating 
the association between dental caries and diet could 
mask the effect of sugars, thus weakening the possible 
association between these variables. As previously 
discussed, a significant positive correlation was found 
between toothbrushing with fluoridated toothpastes 
and a healthy condition, possibly explaining why a 
significant correlation was not found between the 
intake of sugary snacks and beverages and dental 
caries experience (p = 0.081). Moreover, the fluoride 
presence might have reduced the progression of 
lesions to a lesser degree of severity, not allowing 
cavitation and consequently blinding the association. 
Since this phenomenon is a reflection of a masking 
done by the effect of fluoride, it does not imply that 
a high consumption of carbohydrates, in its different 
forms, is not an important risk factor for the onset of 
dental caries disease and lesion.

Finally, and also important to consider, is the 
general approach towards how the dietary habit 
was assessed, which lacked the inclusion of detailed 
specifications such as type of food, quantities and 
portions, and nutrient availability different from 
sugars (proteins, lipids, and other carbohydrates). As 
previously mention, diet is considered to modulate 
dental caries and as so it must be further studied using 
well designed and validated diet questionnaires that 
could accurately supplement the CRA.

Based upon the results found in this study, and 
from the point of view of the clinical and dental public 
health application, implementing oral health education 
programs targeting dental caries disease and lesion 
as well as associated risk factors seems necessary. 
Additionally, it is also considered necessary to carry 
out research with the most modern detection criteria to 

give results consistent with the situation of the disease 
in our schoolchildren. The results of this study will 
pave the way for conducting a large-scale research in 
the country with a larger sample size that involves more 
specific detection techniques and detailed risk factors 
assessment, required to give a representative image of 
the national caries experience scenario and associated 
factors. Ultimately, it is necessary that public policies 
and preventive programs that have community-based 
participation and alignment with local cultures are 
developed and implemented in schools where oral 
health primary and secondary prevention methods 
may be employed to manage dental caries disease in 
vulnerable communities.

Conclusion

These results suggest a severe dental caries 
experience with a statistically significant association 
between the health condition and toothbrushing 
with fluoridated toothpaste (1450 ppm) more than 
once a day and a positive standardized residual of 
2.1 in schoolchildren that experience caries lesion 
that never brushed their teeth.
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