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Abstract

Aim: To determine the association between dental caries, Body Mass Index (BMI) and sugar intake in
children attending primary school. Methods: A cross-sectional study was conducted with 91 children,
with mean age of 3.9 years (sd = £1.0), considering anthropometric measurements, according to
standardized methodology of the Ministry of Health and occurrence of dental caries was recorded
from clinical examinations (dmft). The sugar intake level was measured with a questionnaire that
was applied to parents/caretakers of the children. The association of the variables was checked
using a correlation with the Contingency C coefficient test. Results: 33 (36.3%) children were at risk
for overweight, overweight or obese. Of these, 10 (30.3%) had dmft >1. An association was found
between sugar added to the bottle and child dmft (coeff. C = 0.5853 and p <0.0001) and also with
BMI (coeff. C = 0.5693 and p <0.0001). There was no association between BMI and caries (chi-
square = 0.1447 and p-value = 0.7036). Conclusions: It was concluded that there was a correlation
between sugar intake and dmft and BMI, but not between caries and BMI.
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Introduction

The World Health Organization (WHO) considers obesity one of the ten major
public health problems in the world, classifying it as an epidemic of the 21 century'.
There are 300 million obese people worldwide, and among them 43 million children
under five years of age who are overweight?.

Obesity in childhood is an alert to the public health, a serious and emergency issue
because it tends to persist into adulthood, constituting a risk factor for the occurrence of
several chronic diseases™*. According to WHO, the high sugar consumption is a major
cause of weight gain'.

As for obesity, the high frequency of intake of sugar-rich foods is closely related to the
etiology of dental caries. Eating habits are key factors in these two diseases®.

It is essential to establish healthy practices and to monitor food and nutrition,
especially in children 2 to 5 years of age, as in this period he or she starts adopting habits
and behaviors, and a healthy diet is essential to ensure adequate growth and development
of children*®.

Although obesity theoretically is associated with tooth decay because these diseases
present an etiological factor in common, the documentation of such associations is scarce
and seemingly inconsistent. Population studies on childhood obesity associated with
dental caries are scarce in Brazil. These surveys provide information about the actual
state of health of the child population, providing subsidies to chart new directions to the
Brazilian health system.
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In this context, the objective was to determine the association
between dental caries, Body Mass Index (BMI) and sugar intake in
children attending primary school in the countryside of Aracatuba,
SP, Brazil.

Material and methods

The research protocol was approved by the Ethics Committee
in Human Research, Aracatuba Dental School/UNESP (process
FOA-01411/2011).

This was a population-based cross-sectional study and the sample
consisted of all children aged 2 to 5 years enrolled in a charity institution
that serves as a nursery and kindergarten in Aragatuba, SP, Brazil. None
of the children presented either systemic or neurological conditions
that could prevent them from taking part in the study. Only children
whose parents/caretakers did not agree with the survey were excluded.

The codes and criteria for measuring dmft followed the guidelines
of the WHO'. In order to evaluate Anthropometric assessment the team
used the children’s Body Mass Index (BMI). Weight and height taken
from each child were transformed in the corresponding z scores by
age and sex. Complying with the recommendations of the Brazilian
Pediatric Association, thinness, normal weight, risk for overweight,
overweight and obesity were defined according to the criteria
percentile for weight and height related to each sex and age group®.

The data on sugar intake were obtained by a questionnaire
administered to the parents/caregivers, with the following questions: (a)
Do you put sugar in your child’s milk? Giving a possibility to answer
“yes” or “no”. (B) What do you put in the bottle, besides milk? Giving
a possibility to answer “the child does not use a bottle,” “nothing” or
if so, asked to specify the food that was added. (C) Do you put some
sugary snack in the child’s pacifier? Giving a possibility to answer
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“the child does not use a pacifier”, “nothing” or if so also requested
to specify what food was added.

A pilot study was performed with 10% of the research universe
in a different primary school of the city that presented the same
characteristics of the school where the research was made in order to
train and calibrate the examiner and recorded the codes and criteria
of the used indexes, in addition to the adequacy of the questionnaire.

Only one trained and calibrated researcher conducted the dental
caries exams and took the height and weight of the children. The
researcher was also responsible for applying the questions to the
children’s parents/caretakers.

The quality control of the data was performed by analysis of
reproducibility of observations by the examiner and the calibration
results were verified by analysis of agreement - kappa examiner,
obtaining the value k = 0.86, indicating excellent agreement.

The BioEstat® software, version 5.3, was used to determine
the association between the study variables using the nonparametric
chi-square test of independence and Contingency Coeflicient C for
correlation, with decision level of a= 0.05.

Results

In the analyzed period the institution had a total of 125
preschool children aged 2 to 5 years. The population of the
study consisted of 91 (72.8%) children, 45 (49.5%) girls and 46
(50.5%) boys, whose parents/caretakers returned the filled-out

Braz J Oral Sci. 13(3):209-212

survey forms as well as the consenting term of agreement. With
respect to age, 4 (4.4%) children were 2 years old, 37 (40.7%)
3 years old, 11 (12.1%) 4 years old and 39 (42.8%) 5 years old.
The average age was 3.9 years old (sd = *=1.0).

The average dmtf for this group was 0.80, with a total of
30 (33%) children with teeth affected by dental caries (Table 1).

Out of the studied children, 33 (36.3%) were found in the
BMI stratification (risk of overweight, overweight or obese)
of most concern. Of these, 10 (30.3%) had teeth with caries.
However, the BMI classification was independent of the presence
of dental caries, and no statistically significant association was
found, as demonstrated by the chi-square test of independence
for association (Table 2).

Regarding the survey, 16 (17.6%) parents/caregivers stated
they used sugar in their children’s milk. Of the 50 (54.9%) children
who used pacifiers, only 5 (10%) had sugar or honey added to
them. Of'the 76 (83.5%) children who were bottle-fed, 45 (59.2%)
had sugary food added to milk.

The Contingency C correlation coefficient test was used to
verify the magnitude of the associations between the variables of
the survey, the anthropometric data and the clinical results. It was
found that there was an association between sugary food added
to the children’s bottle and the ceo-d (coeff. C = 0.5853 and p
<0.0001) and BMI indexes (coeff. C = 0.5693 and p <0.0001).

There was also an association between sugar added to milk
and dental caries (coeff. C = 0.5500 and p <0.0001), but no
association between sugar and BMI. In addition, no association
between pacifier with sugar or honey and BMI or caries was
found.

Discussion

Dental caries is a multifactorial disease that can be prevented,
controlled, or even reversed, by means of prevention programs in
the community, educational institutions and in the households. For
prevention it is essential that the risk factors be known in order to
be controlled. The disease is able to cause great destruction to the
teeth, or even lead to teeth loss and may result in local, systemic,
psychological and social complications®!°.

Data from the National Survey of Oral Health showed a dmft
average of 2.43 for 5 year-olds, and 46.6% of children in Brazil
were free of caries'!. A dmft of 1.46 in average was detected in a
survey conducted in another Brazilian city'?. In the present study

Table 1- Number and percentage of preschoolers with respect
to the degree of dmft index. Aracatuba, Sdo Paulo, Brazil, 2012

dmft Number (N) Percentage (%)

0 61 67

1 12 13.2
2 8 8.8
3 5 55
4 3 33
6 1 1.1
12 1 1.1
TOTAL 91 100
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Table 2 - Association between Body Mass Index (BMI) and dental caries in preschoolers. Aragatuba, Sao Paulo, Brazil, 2012

Thinness Ideal Risk of Overweight Obesity Total
Weight Overweight
n % n % n % n % n % n %
dmft=0 1 1.1 37 40.7 12 13.2 7 1.7 4 44 61 67
dmft > 1 0 0 20 22 5 55 3 33 2 22 30 33
TOTAL 1 1.1 57 62.7 17 18.7 10 11 6 6.6 91 100

Chi-square = 0.1447; p = 0.7036

was found a lower value of the index and a higher percentage of
caries-free children, probably because children under 5 years of
age were included and consequently had their teeth exposed to
the oral environment for a shorter time.

Excess weight and obesity are found with great frequency
from the age of 5 up, in all socio-economic groups and regions
of Brazil. Overweight affects more than 30% of children between
5 and 9 years of age and about 20% of the population between
10 and 19 years of age'®. In another Brazilian study conducted
in Recife, PE, Brazil in 1999, was observed a high frequency
of weight disorders in children and adolescents. The prevalence
of overweight and obesity in children was 26.2% and 8.5%,
respectively'®.

These data corroborate the present work, because 1/3 of the
studied children, albeit in a younger age group, were in the most
concerning BMI stratification for quality of life.

Eating habits are an important etiologic factor for both
obesity and tooth caries, since the amount of sugar intake and
frequency of ingestion are factors involved in its etiology".

Different studies (cross-sectional'® and prospective cohort!”)
in different countries showed positive correlation between dental
caries and BMI.

In contrast, a cross-sectional study of Iranian children showed
no association between weight, height and dental caries'®. This
result corroborates the finding of the present study where no
association was found between BMI and dental caries. A possible
explanation is that although both obesity and dental caries are
often attributed to the high intake of carbohydrates and sugar,
the true etiology of these diseases is much more complex and
multifactorial®!®!, An example of that may be the Xavier et al.?
study which demonstrated that people living in low socioeconomic
conditions have the worst oral health conditions due to the
exposure to risk factors interfering with their quality of life.

Another possible cause is the rapid BMI changes in children
as they grow and these changes do not relate strictly to body fat'.
Also the different educational and preventive measures undertaken
to deal with dental caries in Brazil, and the small sample size may
have led to lack of association between these diseases'.

In other studies?'* findings the association was inverse,
where individuals with higher caries experience had a lower Body
Mass Index (BMI). Malnutrition may be associated with increased
susceptibility to dental caries by the impaired composition and
saliva secretion?'. Ayhan et al.?> observed association between
nutritional status and caries in early childhood, where children
with low-birth weight were more likely to have serious problems
of dental caries compared to children with normal weight.

A systematic review? analyzed evidence for the association
between obesity and dental caries, but the study did not find

sufficient evidence for the association and did not clarify the
possible role of diet and other possible factors of this association.

In Brazil, further research should be carried out with larger
samples in order to try to elucidate the possible relationship
between these diseases. Currently, it is also critical that dental
professionals be aware of the risk that overweight brings to
patient’s health and seek to sensitize and motivate them to adopt
healthy eating habits in order to prevent the occurrence of dental
caries as much as obesity.

It is also necessary to implement intervention programs and
create a system of food and nutrition surveillance for children at
this age, since this period is the most conducive to acquiring good
habits and behaviors.
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