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ABSTRACT

Objective: To evaluate the association between the presence of tooth decay and the eating habits, oral hygiene habits, and
socioeconomic profile of children in the fifth grade at the state secondary and elementary school Pedro Simao in Alegre, ES. Methods:
Questionnaires were used to evaluate the socioeconomic profile, eating habits, and oral hygiene habits of the fifth-grade students. Then
an epidemiological survey on dental caries and on the presence of dental plaque was conducted. After the first clinical examination, the
students completed educational and preventive activities about nutritional and oral hygiene education. One week after the performance
of the educational actions, the dental plate index was evaluated. Results: The variables “family income” and “number of members” in
the family were statistically significant (p<0.20) with caries association using a bivariate regression analysis. However, variables related
to diet did not present a significant association with caries (p>0.20). The initial and final IHOS were 1.85 and 0.92, respectively, which
was significantly lower after the intervention (p<0.05). The DMFT was 1.81, which is higher than the average for the Southeast Brazil,
obtained in 2010 by the Brazilian National Oral Health Survey (SB Brazil). Conclusion: The caries prevalence was high in the sample
studied, and the intervention was important to reduce the students’ dental plaque levels and improve their oral hygiene condition.
Thus, it is necessary to develop continuous educational programs so that oral health is maintained.

Indexing terms: Dental caries. Food and nutritional education. Students.

RESUMO

Objetivo: Avaliar a associacdo entre a presenca de carie dentaria com a dieta alimentar, habitos de higiene oral e o perfil socioeconémico
de criangas do 5° ano da Escola Estadual Ensino Fundamental e Médio Pedro Simdo do Municipio de Alegre, Espirito Santos, Brasil.
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Meétodos: Foram aplicados questiondrios para avaliar o perfil socioeconémico, os habitos alimentares e habitos de higiene oral de 26
escolares do 5° ano, em sequida, foram realizados levantamento epidemiolégico em relacdo a carie dentéria e a presenca de placa
bacteriana. Apos o primeiro exame clinico, foram realizadas atividades educativas e preventivas em educagdo nutricional e de higiene
oral. Uma semana apds a aplicacdo das acdes educacionais, o indice de placa foi reavaliado. Resultados: As varidveis ‘renda familiar’
e ‘numero de membros na familia’ foram estatisticamente significativas (p<0.20) pela andlise de regressdo bivariada, tendo associacdo
com a carie, porém, as variaveis relacionadas a dieta ndo apresentaram associacao significativa (p>0.20) com a carie. O IHOS inicial
foi 1.85, e o final 0.92, sendo significativamente menor (p<0.05) apds a intervencao realizada. O CPO-D foi de 1.81, resultado acima
da média da regido Sudeste do Brasil, obtida em 2010 pela Pesquisa Nacional de Saude Bucal (SB Brasil). Conclusdo: A prevaléncia
de carie foi elevada na amostra estudada e a intervencao realizada foi de suma importancia para reduzir os niveis de placa bacteriana
dental dos escolares e melhorar a condicdo da higiene oral, afirmando que é necessario desenvolver acdes educativas continuadas para

que a saude seja mantida.

Termos de indexacao: Carie dentaria. Educagdo alimentar e nutricional. Escolares.

INTRODUCTION

The development and implementation of effective
measures of control of diseases requires the identification of
the factors influencing the health status of the population
[1]. And, thus, due to the functional and psychosocial
impact of decay, understanding it as a multifactorial disease
[2] is important for its control.

When evaluating the factors associated with tooth
decay, great influence of poor socioeconomic condition
of families has been observed in the development of oral
diseases [3,4]. The high rates of prevalence of carious
lesions are related to the socioeconomic profile, guardians'’
education level and number of family members [5]. This
association points to the need for ensuring the access of
the neediest population to public policies, especially of
health and education [6]. Therefore, creating strategies to
reduce social inequalities becomes urgent.

The parents’ knowledge of oral hygiene in children
[7] and the knowledge transmitted through advices by oral
hygiene professionals [8] are important for the prevention
of tooth decay, which, in turn, influences the frequency of
tooth brushing, the flossing and the brushing technique,
being very important to oral health [8,9].

The practice of healthy eating in children is
another important variable in the etiology of caries disease
[10], because childhood is the most appropriate period for
the development of healthy eating habits that respect the
characteristics of each child [11].

A balanced diet influences oral health in many
ways and the nutritional deficiency may cause defects in
the structure of the teeth during their development period
[12]. Excess consumption of sugars, particularly sucrose,
can favor the development of tooth decay [13]. Thus, the
guardians’ awareness regarding the control of diet and the
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intake of healthy foods is a relevant factor for preserving
the child’s oral health [14].

In this way, through a good nutritional education,
instructions concerning the oral hygiene and reduction
in the socioeconomic inequality, developing healthy
habits that may reduce the incidence of carious lesions is
suggested. In view of this, this study aimed to evaluate
associations between the presence of tooth decay, diet,
oral hygiene habits and socioeconomic profile of students
of the municipality of Alegre, ES, and, through actions of
nutritional and oral hygiene education, promote health
and prevent tooth decay in childhood.

METHODS

The study’s participants were twenty-six children
in the 5th grade at the state secondary and elementary
school Professor Pedro Simao in the municipality of Alegre,
which is located at the state of Espirito Santo, about
60 km from the city of Cachoeiro de Itapemirim. The
municipality covers an area of 778.6 km2. According to the
IBGE (Brazilian Institute of Geography and Statistics), the
population of the municipality is 32,146 inhabitants [15].

Study design

This study was conducted in 2017, after approval
by the Research Ethics Committee of Faculdade Federal do
Espirito Santo, under the number 64939416.0.00005063,
approved in July 11, 2017.

During its performance, 5 visits to the school were
made: at first, questionnaires were applied to the students’
parents and/or guardians, in which personal information
such as name, age, date of birth, education, socioeconomic



condition and dietary habits were obtained. The other
guestionnaire consisted of questions assessing the attitude
and knowledge of the guardians regarding dental habits.

In the second visit, an epidemiological survey on
oral health conditions was carried out, evaluating the
experience of tooth decay and the oral hygiene through
a clinical examination (figure 1, A and B). The following
indexes were used: Decayed, missing and filled teeth
(DMFT) index and Simplified Oral Hygiene Index (IHOS).
The clinical examinations were performed by a single
examiner (dental surgeon), which used natural light, gloves
and disposable wooden spatulas.

For assessing the DMFT index, the component
“C" corresponded to carious teeth, “M"” to missing teeth
(extracted or with prescription of extraction), “F" to filled
teeth, and “D” to dentition. “C"” and “M" indicates current
history and “F" corresponds to past cavity history [16].

For assessment of the Simplified Oral Hygiene
Index (IHOS), a dye consisting of basic fuchsin (2%, sodium
saccharin, lactose, sodium cyclamate and excipients, in
tablets, was used. During the examination, the examiner
applied the previously ground tablets to the vestibular
surfaces of the teeth 16, 11, 26, 31 and lingual surfaces of
the teeth 36 and 46 (figure 1, C and D). Scores from 0 to 3
were given, according to the number of dental plaques on
each teeth evaluated, in which: 0 (surface without plague);
1 (one-third of the surface covered with plaque); 2 (two-
thirds of the surface covered with plaque); 3 (the entire

Figure 1. Oral cavity clinical aspects. A, B: Presence of dental plague and
carious lesions. B, C: Presence of plaque evidence in the anterior
and posterior teeth.
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surface covered with plaque) [17]. After the evaluation,
an arithmetical mean was calculated, and, according
to the result, the level of the students’ oral hygiene was
evaluated. The values of arithmetic mean were classified as
follows: between 0 and 1, good oral hygiene; from 1 to 2,
regular; and between 2 and 3, poor [18].

During the third and fourth visits, educational
activities about eating habits and oral hygiene were carried
out, including advices and supervised brushing. In the fifth
visit, oral clinical examination was performed again to
reevaluate the IHOS. After the activities, all children who
needed orthodontic intervention were referred to be cared
for in health units of their regions.

Data obtained were added to a database, using
Microsoft Excel 2010 software. Statistical analysis of IHOS
was conducted using paired t-test with two samples
(p<0,05), with a significance level of 5% and 95%
confidence intervals. The DMFT index was calculated by
dividing the total of decayed, missing and filled permanent
teeth by the total of children examined.

For analyzing the data of the questionnaires, the
STATA 14 software was used. Initially, bivariate regression
analyses were conducted, and those variables whose
significance level was (p<0,20) were included in the
multiple analyses. For a significant relationship, it was
considered the “p” value of the variable and the constant
of less than or equal to 0.05 with 95% confidence interval.

RESULTS

Twenty-six students aged between 10 and 12
years were examined, being 57.6% female and 42.3%
male, with prevalent family income lower than or equal to
1 minimum wage.

Most of the sample reported already having
received dental treatment (73.07%), and public service
was the most used (53.84%). Most of the parents and/
or guardians (69.23%) reported not having received
information on the prevention of diseases associated with
oral health.

Of the total of children evaluated, 57.7% had
active tooth decay, and the DMFT index found was 1.80
(+£1.93) (table 1). The initial IHOS index obtained an overall
average of 1.85 (= 0.53); and the final IHOS, 0.92 (x0,50)
(figure 2). In relation to oral hygiene habits, 73.07%
reported brushing over 2 times a day and only 50% of the
students evaluated did not use dental floss.
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Table 1. Students’ average DMFT index.

RESULT OF THE DMFT INDEX

Age group n C M F Average DMFT
10 to 12 years 26 27 1 19 1.81
80% cookies showed no significant association (p>0.20) with
68,18% the presence of tooth decay in the sample evaluated.

60% 54,55% The variable family income was statistically
~ significant (p=0.040), as well as the number of family
S 40% 36,36% uBefore  members (p=0.033). To validate the results, the fitted
{'2’ 27.28% | After model/residual analysis was performed (table 2).

S 20%
2.09% 4,54%
0% i - DISCUSSION

Good (0a 1) Regular (1 a 2) Poor (2 a 3)

Figure 2. Students’ percentage distribution of income.

Regarding specific questions about eating habits,
50% of parents and/or guardians reported that their
children had a habit of consuming high sugar content food
and drinks (figure 3). However, the variables sugar intake,
intake of fruits and vegetables, intake of sugary drinks,
intake of processed foods, intake of candies and intake of

100%
88,46%

75%
. 61,53%
s 50% 50%
Z 50% 8.46% = Consumers
] v B Nonconsumers
=}
& 25%

1,53%
0% ]

Sweets Sugary drinks

Cookie

Figure 3.0ral Hygiene index (IHOS) of students before and after the
intervention.

Table 2. Residual analysis of the factors associated with tooth decay.

Tooth decay is pointed to as the main cause of
tooth loss [19] and a central public health problem in Brazil
[20]. It is a disease considered polarized, more prevalent
in the population in unfavorable socioeconomic conditions
[19]. This occurs probably due to educational level, lifestyle,
degree of knowledge, basic sanitation, and lack of access
to health services and information [21].

The variable family income, according to the
results found in this study, had significant influence on
the development of tooth decay. This aspect reaffirms
the results by Galindo et al. [22], who found association
between the family income and the average DMFT index,
in which families whose income was equal to or lower
than 5 minimum wages showed index of 0.44, which is
significantly lower compared with the index of 1.70, shown
for children with family income lower than 1 minimum
wage.

Our results were similar to those of the study by
Meneghim et al. [23] in Piracicaba (SP), Brazil, in which
association between dental caries and socioeconomic
variables was observed, including family income, which
was statistically significant (p<0.0001). In another study,

CARIES
Dependent variable . ) .
Odds Ratio P>|z| [95% - Confidence interval]
Family income .0705549 0.030 .0064003 7777715
Family members .0814692 0.040 .0074744 .887997
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by Narvai et al. [24] the worst indicators of the disease
were found in children from lower-income families living in
municipalities with poor economic indicators and without
access to treated and fluoride water.

Regarding the analysis of the DMFT index, the
initial average of this study, 1.80, was similar to that in
the study performed in Jodo Pessoa, Paraiba, Brazil, by
Moraes et al. [25], in which they found an average of
1.90. Unlike the data found by Hoffmann et al. [26] in the
state of Sao Paulo, an index of 3.37 was found in students
from public schools. However, this difference in the data
can be explained by the different methodologies used in
each study. Therefore, data from this study confirm that
the DMFT index is important not only to plan prevention
strategies, but also to serve as indicator for health services.

Regarding the analysis of IHOS, one can observe
that the students showed reduction in the plaque index
after receiving advices on oral hygiene and nutrition.
A similar result was observed by Szpilman et al. [27],
in Vitoria, ES, in which reduction in the mean plaque
index, from 1.84 to 1.71, after 14 days of educational
activities was confirmed, being significant (p<0.05). In
study conducted by Silveira et al. [28] in Rio de Janeiro,
with similar methodology, in which the visible initial mean
plaque index showed reduction of 29% compared with
the final mean plaque index of 11%, showing a significant
reduction in bacteria biofilm on the dental surfaces after a
cycle of educational activities. Thus, the program for health
promotion was effective regarding the control of plaque,
reducing the mean visible plaque index in the children
cared for to an acceptable level. These data reinforce the
theory that the development of educational programs for
health education and health promotion is essential and
notorious [8].

In relation to the association between tooth
decay and diet, the values found in our study were not
significant. However, the children studied showed high
intake of sugary foods. Soraggi et al. [29], observed that
sugary food intake occurs four times a day or more, and
the main time for consumption of sugary food is between
meals in 75.7% of the cases, which makes the oral hygiene
still more difficult, and, thus, the consumption of these
foods have an important role in the development of tooth
decay. In addition, in the study by Figueira and Leite [20]
the results show that the index of children who eat sugar
several times a day was relatively high (51.8%) even after
participating in oral health care programs. These data
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reinforce the theory that any preventive measure used in
isolation against caries will be satisfactory 20 [20], but
investing in collective motivation actions and encouraging
the teaching-learning process concerning health promotion
is necessary.

Therefore, the results of this study and the reports
of the aforementioned studies show that awareness and
education regarding oral health and nutrition, along with
reduction in the socioeconomic inequalities, are essential
to prevent plaque and, consequently, tooth decay. Further
investigation is required to find out why the variables
related to nutrition were not significantly associated with
tooth decay.

CONCLUSION

The results of this study suggest association
between the variables “family income” and “number of
members in the family” with the development of dental
caries, which reinforces the multifactorial aspect of the
caries disease. The intervention promoted significant
improvement in the levels of dental plaque, highlighting
the importance of preventive measures and health
promotion. In addition, the average found in the DMFT
index of students from the school EEEF Professor Pedro
Simao, in Alegre, was greater than the national average
in the Southeast Brazil, and the prevalence of caries in
the population studied was high. Thus, a continuous
monitoring of the students’ oral health is important, in
addition to the need for developing preventive actions so
that health care can be maintained and improved.
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