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Socioeconomic inequalities
and changes in oral health
behaviors among Brazilian
adolescents from 2009 to 2012

ABSTRACT

OBJECTIVE: To analyze oral health behaviors changes over time in Brazilian
adolescents concerning maternal educational inequalities.

METHODS: Data from the Pesquisa Nacional de Saude do Escolar
(Brazilian National School Health Survey) were analyzed. The sample was
composed 0of 60,973 and 61,145 students from 26 Brazilian state capitals and
the Federal District in 2009 and 2012, respectively. The analyzed factors were
oral health behaviors (toothbrushing frequency, sweets consumption, soft
drink consumption, and cigarette experimentation) and sociodemographics
(age, sex, race, type of school and maternal schooling). Oral health behaviors
and sociodemographic factors in the two years were compared (Rao-Scott
test) and relative and absolute measures of socioeconomic inequalities in
health were estimated (slope index of inequality and relative concentration
index), using maternal education as a socioeconomic indicator, expressed
in number of years of study (> 11; 9-11; <8).

RESULTS: Results from 2012, when compared with those from 2009, for all
maternal education categories, showed that the proportion of people with
low toothbrushing frequency increased, and that consumption of sweets
and soft drinks and cigarette experimentation decreased. In private schools,
positive slope index of inequality and relative concentration index indicated
higher soft drink consumption in 2012 and higher cigarette experimentation
in both years among students who reported greater maternal schooling, with
no significant change in inequalities. In public schools, negative slope index
of inequality and relative concentration index indicated higher soft drink
consumption among students who reported lower maternal schooling in both
years, with no significant change overtime. The positive relative concentration
index indicated inequality in 2009 for cigarette experimentation, with a higher
prevalence among students who reported greater maternal schooling. There
were no inequalities for toothbrushing frequency or sweets consumption.

CONCLUSIONS: There were changes in the prevalences of oral health
behaviors during the analyzed period; however, these changes were not
related to maternal education inequalities.

DESCRIPTORS: Adolescent Behavior. Oral Hygiene. Health
Knowledge, Attitudes, Practice. Dental Health Surveys.
Socioeconomic Factors. Health Inequalities.
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INTRODUCTION

Monitoring health-related behaviors is useful for
contributing to the planning, implementation and
evaluation of health policies. Oral health is a funda-
mental component of overall health and must be inte-
grated into surveillance system and health promotion
actions. In addition to influencing the general heath
and quality of life of individuals, the main risk factors
for oral problems also contribute to the most prevalent
chronic non-communicable diseases.”® For example,
the frequent consumption of sugar and tobacco are
associated with the etiology of caries and periodontal
diseases, respectively, as well as with cardiovascular
diseases and cancer."!"’

Adolescence is a stage of life in which health behav-
iors are established, and may even affect adulthood.
Evaluating oral health-related behaviors of this popu-
lation group in various countries,>1%>15 such as oral
hygiene, sugar consumption and smoking, can contribute
to identifying risk and protective factors, inequality in its
distribution and the need for intervention.”

Performing national health surveys that include issues
relevant to oral health represents a step forward in
terms of health surveillance and can provide informa-
tion for studying socioeconomic trends and inequalities
within Brazil, as well as making international compari-
sons possible. In Brazil, adolescent oral health-related
behaviors were included in the 2009 Pesquisa Nacional
de Saude do Escolar (PeNSE — Brazilian National
School Health Survey) for the first time.* The results
showed that lower toothbrushing frequency, more
frequent sweets consumption and cigarette experi-
mentation were associated with low levels of maternal
education,? confirming its role as a strong predictor
for disease and health-related behaviors in children
and adolescents.'¢!

Despite some studies on the subject having been
performed in Brazilian cities in recent years,*'*? there
is still no evidence regarding behavioral changes over-
time based on more than one cross-sectional study. In
addition, most of these research investigations focused
on oral hygiene, making it necessary to understand the
characteristics of other behaviors that may influence
oral health during this particular life phase.

Another important aspect concerns the social inequalities
in adolescent health.” In recent decades, more sophis-
ticated approaches have been used to measure trends in
these iniquities,?>?® and with the combined use of rela-
tive and absolute inequality measuring techniques has
been recommended.’ These methods are promising in
oral health research;® however, literature on the subject

remains scarce and, until the moment of this publication,
there has been no published study that used this approach
regarding risk factors for oral diseases.

Studies regarding trends in the prevalence of oral health
behaviors in Brazilian adolescent students and their
relationship with social inequalities are necessary. In
addition, they may offer an important contribution for
monitoring these conditions in terms of health surveil-
lance, and for developing health promotion strategies
that are most appropriate for this population group.
Changes analysis taking into account socioeconomic
status may reveal the potential iniquities in the behav-
iors over time as well as indicate population groups
which should be prioritized.

With the second PeNSE in 2012, it was possible to
perform comparative analysis on four factors related to
oral health during this period: toothbrushing frequency,
sweets consumption, soft drink consumption and ciga-
rette experimentation. The data produced are also useful
to measure socioeconomic inequalities in these behav-
iors, based on the main methodological strategies used
in health studies. These results can help to broaden the
approaches used in studies regarding inequalities in
oral health and to develop integrated strategies for oral
health and general health.

This study aimed to analyze the changes over time of
oral health related behaviors in adolescents concerning
maternal educational inequalities.

METHODS

PeNSE 2009 and 2012 databases were analyzed. PeNSE
is a cross-sectional study performed with students in
their ninth grade of both public and private schools.
Most students were between 13 and 15 years of age.
Students who did not provide information regarding
their sex were excluded. The sample from the 2009
PeNSE represented 26 Brazilian capitals and the
Federal District (n = 60,973; response rate = 88.7%),
in 1,453 schools. The 2012 sample represented Brazil
as a whole, with all five regions and 27 capital cities.
The present study included only students from the 26
capitals and the Federal District (n = 61,145; response
rate = 83.8%) of 1,469 schools, making it possible to
compare the two surveys.

Students who did not respond to questions regarding
toothbrushing, sweets consumption and soft drinks,
cigarette experimentation or maternal schooling were
excluded, which resulted in different sample sizes for
each studied behavior in each year.

* Instituto Brasileiro de Geografia e Estatistica. Pesquisa Nacional de Satde do Escolar 2009. Rio de Janeiro (R)); 2009.
bInstituto Brasileiro de Geografia e Estatistica. Pesquisa Nacional de Satde do Escolar 2012. Rio de Janeiro (R)); 2012.
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The sample size in the two surveys was estimated based
on the following parameters: maximum relative error of
three percentage points, 95% confidence intervals and
50.0% prevalence for the various situations regarding
adolescent health. The sample size used to test associa-
tions between the variables was evaluated and proved to
be sufficient. Sampling in 2009 and 2012 PeNSE used
the probabilistic method for selection by conglomer-
ates at two stages: schools (primary units) and eligible
classes in selected schools (ninth grade of elementary
education). All students present on the day in which
the questionnaire was to be undertaken were invited
to participate in the research.

Sampling weights were calculated so that the collected
data could represent all students enrolled in the ninth
grade of elementary school who attended regular
daytime classes in public and private schools, consid-
ering the different likelihoods of schools and classes
being selected. These weights were obtained taking
student absences into account during data collection
(losses) and students who did not respond to the ques-
tion regarding sex.

In order to collect data, structured self-reporting ques-
tionnaires were installed in a portable microcomputer
— Personal Digital Assistant (PDA) — in 2009 and in a
smartphone in 2012. The questionnaires included several
adolescent health risk and protection factors. Further
information regarding the sampling process and data
collection can be obtained from previous publications.*®

The analysis included the following behaviors related to
oral health from data collected from the 2009 and 2012
PeNSE: toothbrushing frequency, weekly consumption
of foods containing sugar (sweets and soft drinks) and
cigarette experimentation in any moment of life. The
questions that defined the outcomes were the same in
both studies:

* Toothbrushing frequency: “Based on the last 30
days, how many times a day did you brush your
teeth, on average?”. Responses were categorized
into at least twice a day and less than twice a day.**

*  Sweets consumption: “Over the last seven days, on
how many days did you eat treats (candies, choco-
lates, chewing gum, bonbons or lollipops)?”. The
following categories were created: low consump-
tion (zero to four days) and high consumption (five
or more days).!3

*  Consumption of soft drinks: “In the last seven days,
on how many days did you drink soda?”. The res-
ponse alternatives were grouped into low consump-
tion (zero to four days) and high consumption (five
or more days)."

» Lifetime experimentation with cigarettes: “At any
point in your life, have you ever smoked a ciga-
rette, even if it were only one or two inhalations?
(not counting marijuana cigarettes)”. The response
options were yes or no.*

For each outcome regarding oral health, the following
socioeconomic and demographic variables were
studied: age (11 to 13 years; 14 to 16 years; and 17 years
or more), sex (male; female), self-identified race/skin
color (White; Black; Yellow (Asian origin individuals);
Parda,° Indigenous), type of school (public; private) and
degree of maternal schooling expressed in number of
years spent in school (> 11; 9-11; < 8).

During data analysis, the prevalence of oral health-related
outcomes of adolescents and their respective 95% confi-
dence intervals were initially estimated for the 26
Brazilian state capitals and the Federal District. The
Rao-Scott test was used in order to compare the propor-
tions between 2009 and 2012 and to measure the abso-
lute differences in each of the years in the outcomes
regarding sex, age, race/skin color, type of school and
maternal education.

Maternal schooling was used as an indicator for socio-
economic inequalities. The analyses were stratified by
type of school (public; private) and the following adverse
outcomes were analyzed: brushing teeth less than twice a
day, high sweets consumption, high consumption of soft
drinks and having experimented cigarettes.

Social inequalities in health are measured in several
ways with there being no consensus on which one is
ideal.? However, relative and absolute measures should
be used, particularly to monitor changes overtime.’
Absolute inequalities are measurements regarding
difference, while relative inequality measurements
regard ratios. It is possible that different and divergent
results for each condition in particular can be observed,
as a significant reduction in absolute inequality and
an undesirable increase in relative inequality. For this
study, the following health inequality measures were
estimated: slope index of inequality (SII), as an abso-
lute measure, and Relative Concentration Index (RCI),
as a relative measure.?

For the SII, the mean health condition or illness of each
socioeconomic group is estimated and the categories
are ordered by socioeconomic status (from lowest to
highest).? This indicator considers the size of the social
groups and their interpretation is the absolute difference
in the health/disease status among the top and bottom
categories of the social groups distribution. In this
study, if the high educational level category is 10.0%
of the population, the variation of individuals in this
category would be from 0 (highest) to 0.10 (lowest)

¢ Parda means mixed race involving African ancestry.



with a mean of 0.05, which would be the value for
this category; if the following educational category
included 20.0% of the population, its variation would
be between 10.0% and 30.0%, with a mean of 0.2 and
so on. Thus, the population is ranked and any studied
population group will have the same amplitude varia-
tion, the highest level being equal to 0 and the smallest,
equal to 1. The SII can be interpreted as an absolute
change in health behavior when going from the highest
to the lowest level of the adopted socioeconomic indi-
cator scale. Negative values indicate risk accumulation
in groups with the worst socioeconomic indicators or
the change that happens from the bottom to the top of
the proportionally employed social scale in the preva-
lence of the illness in question.

The RCI assesses the concentration of the health or
disease measurement in particular social groups, being
used to measure inequality in the case of ordinal vari-
ables, such as social class and education.?>? It constitutes
one of the so-called indices of disproportionality, calcu-
lated in the same way as the Gini index. However, for it
to be calculated, the groups are ranked according to their
socioeconomic condition, with values ranging between
-1 and +1. The RCI is interpreted by the percentage of
change among social groups or of education associ-
ated with the change in the prevalence of the outcomes.
Values close to zero indicate very little inequality; nega-
tive values mean that the poorest or least educated have a
higher number of negative health outcomes than would
be expected for their fraction in the population.’

Data analyses were performed by using Stata version
11.0 (Stata Corp., College Station, United States),
using the survey command for complex sampling.
The indicators of inequality were estimated by the
Health Disparities Calculator software (Division of
Cancer Control and Population Sciences, Surveillance
Research Program and Applied Research Program,
National Cancer Institute, United States).

The first edition of PeNSE was approved at the Brazilian
National Research Ethics Commission (CONEP) of
the Ministry of Health (Amendment 005/2009, refer-
ring to Registration 11,537 of July 6, 2009). The 2012
version of PeNSE was approved by CONEP (Resolution
192/2012, referring to Registration 16,805 of March 27%,
2012). In both editions, the state and municipal depart-
ments of health and education were contacted, along with
the administrative departments of the surveyed schools.
The students’ participation was voluntary.

RESULTS

Toothbrushing frequency and sweets consumption
among Brazilian adolescent students changed signif-
icantly in 2012, compared with 2009 (Table 1). The
proportion of individuals who reported brushing their

Oral health behaviors of adolescents ~ Freire MCM et al

teeth less than twice a day increased from 4.8% in 2009
to 8.2% in 2012, with the highest rates among boys
and older adolescents for the two surveyed years. In
2012, low toothbrushing frequency was more preva-
lent among Black students (Tables 1 and 2).

As regards high sweets consumption, the prevalence
decreased from 50.9% in 2009 to 42.3% in 2012.
We observed higher prevalences among girls and
younger adolescents for the two surveyed years, among
Indigenous and Asian individuals in 2009 and 2012,
respectively, and among public schools students in
2012 (Tables 1 and 3).

High soft drink consumption remained similar (37.2%
of adolescents in 2009 and 35.2% in 2012). Girls and
older adolescents had the highest prevalence of this
outcome for both years (Tables 1 and 3).

Cigarette experimentation was reported by 23.2% of
the students in 2009 and by 21.8% in 2012, without
any statistical significance. For both years, this result
was significantly higher among older adolescents and
students from public schools. In 2009, this prevalence
was higher among indigenous students and, in 2012,
among Black students (Tables 1 and 2).

Analyzing the prevalence of oral health behaviors
according to maternal schooling (Table 4), we observed
significant differences for toothbrushing frequency and
cigarette experimentation in both 2009 and 2012, as
well as for sweets consumption in 2009. Adolescents
with less educated mothers (zero to eight years of
study) showed lower toothbrushing frequency and
higher prevalence of cigarette experimentation in both
years as well as higher sweets consumption in 2012.
Upon comparing both surveyed years, in all categories
of maternal education, the proportion of adolescents
with low toothbrushing frequency increased, and the
proportion of those presenting high consumption of
sweets and soft drinks and those reporting to have tried
smoking decreased.

The assessment of the degree of maternal schooling
inequalities (Table 5) showed socioeconomic inequality
among adolescents from private schools regarding
soft drink consumption, since the group with highest
maternal schooling showed the greatest consumption
for 2012 (positive SII and RCI), and also regarding
cigarette experimentation, with a higher prevalence of
this behavior among teenagers with mothers of higher
education (indicated by positive SII and RCI) in both
2009 and 2012. However, we observed no significant
change in inequalities for cigarette experimentation for
the analyzed period. We observed inequality among
adolescents from public schools concerning the prev-
alence of high soft drink consumption among students
with less educated mothers (negative SII and RCI)
for the two evaluated years, albeit with no significant
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Table 1. Frequency distribution of oral health-related behaviors in adolescent students from Brazilian state capitals, 2009 and 2012.

2009 2012
Variable p°
n % 95%CI? n %o 95%CI?

Sex 57,279 61,145
Male 47.5 45.9; 48.9 49.2  48.4;49.9 0.157
Female 52.6 51.0;54.1 50.8 50.0;51.6

Age group (years) 57,259 60,930
11t013 24.7  21.5;28.1 19.1  18.5;19.7 0.199
14t0 16 723 69.3;75.1 77.7 77.2;78.4
=17 3.0 2.3;4.1 3.5 3.3;3.8

Race/Skin color 56,377 61,114
White 40.5 35.8;45.3 37.7 37.0;38.4 0.220
Black 12.8 11.0;14.8 142 13.7,14.7
Asian 3.7 3.1;4.6 4.5 4.2;4.8
Pardo 38.9 35.7;42.3 40.0 39.2;40.6
Indigenous 4.1 3.4;,4.9 3.7 3.4;4.0

Maternal schooling (years of study) 46,940 50,722
Oto 8 41.3  36.0;46.7 38.7 38.0;39.5 0.199
9to 11 33.5 31.7;35.3 36.9 36.2;37.7
12 or over 25.3 19.5;32.0 243 23.7;25.0

Type of school 57,279 61,145
Private 209 11.0;36.1 25.5  24.9;26.1 0.157
Public 79.1  63.9;88.9 745 73.9;,75.1

Daily toothbrushing frequency 55,951 60,863
< 2 times 4.8 4.0;5.7 8.3 7.9,8.7 0.003
> 2 times 95.2  94.3;96.0 91.7 91.3;92.1

Weekly sweets consumption 56,479 61,008
Low (0 to 4 days) 49.1  46.7;51.5 57.4 56.7;58.1 <0.001
High (5 or more days) 50.9 48.5;53.3 42,6 41.9;43.3

Weekly soft drink consumption 56,520 61,024
Low (0 to 4 days) 62.8 60.6;64.7 64.6 64.0;65.2 0.377
High (5 or more days) 37.2  35.3;39.4 35.4  34.8;36.1

Cigarette experimentation 56,426 61,037
Yes 23.2  21.6;24.8 21.7  21.0;22.4 0.631
No 78.9 75.2;78.4 78.2 77.7;79.0

2 Corrected for sampling design.
b Rao-Scott Test.

difference for the period. Cigarette experimentation also
showed inequality in 2009 among adolescents in public
schools, having a higher prevalence among students
with more educated mothers (positive RCI). There was
no inequality for low toothbrushing frequency or high
sweets consumption.

DISCUSSION

Among the major findings of the present study
are the over time increase in low toothbrushing
frequency and the reduction in the sweets and soft

drinks consumption, and in cigarette experimenta-
tion. Astrom and Sandal® reported a reduction in
cigarette experimentation with Norwegian adoles-
cents from 1985 to 1997, but with an increasing
trend from 1993 to 1997, with the prevalence of this
behavior being almost three times greater than what
was observed during this study. As in this study, there
was a higher reported prevalence of cigarette experi-
mentation among older adolescents.? The Norwegian
study? also showed a secular trend for the increase in
sweets intake and soft drinks consumption, which was
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Table 2. Toothbrushing frequency and cigarette experimentation according to characteristics of adolescent students from

Brazilian state capitals, 2009 and 2012.

Daily toothbrushing frequency

2009 2012
Variable
Less than twice a day At least twice a day Less than twice a day At least twice a day
% 95%CI? % 95%CI° P % 95%CI? % 95%CI° P
Sex < 0.001 < 0.001
Male 6.1 5.2;7.0 93.9 93.0,94.8 9.7 9.0;,10.5 90.3 89.5;91.0
Female 3.8 3.1,4.6 96.2  95.4,96.9 6.6 6.1;7.3 93.4 92.7;93.9
Age group (years) 0.042 0.008
11to 13 4.6 3.953 95.4  94.7;96.1 7.5 6.5;8.6 92.5 91.593.5
14to 16 4.9 4.1;5.8 95.1 94.2;95.9 8.2 7.6;8.7 91.8 91.3;92.4
=17 6.3 4.5;8.6 93.8 91.5;95.5 11.8 9.2;15.0 88.3 85.0;90.8
Race/Skin color 0.187 0.026
White 4.4 3.8,5.2  95.6  94.9;96.2 8.6 7.8:94  91.4 90.6;92.2
Black 5.7 4.0;8.0 94.3  92.0;96.0 9.2 7.9;10.7 90.8 89.4;,92.1
Asian 5.9 3.7,9.5 94.0 90.6;96.3 9.0 7.1;11.4 91.0 88.6;92.9
Pardo 4.8 4.1;5.7 95.2 94.3;95.9 7.2 6.6;7.9 91.1 92.1;,93.4
Indigenous 5.1 3.9;6.8 94.87 93.2;96.2 8.9 6.8;11.6
Type of school 0.213 0.210
Private 5.0 4.1;6.0 95.0 94.0;95.9 7.7 6.9;8.5 92.3 91.5;93.1
Public 4.23 3.7;5.0 95.7  95.0;96.3 8.3 7.8;8.9 91.7 91.1,92.2
Cigarette experimentation
Sex 0.309 0.994 0,994
Male 19.5 185206 80.5 79.4;81.5 21.7  20.7;22.7 783 77.4;,79.3
Female 20.7  18.5;23.1 79.3 76.9;81.5 21.7  20.7;22.6 78.3 77.4,79.4
Age group (years) < 0.001 < 0.001
11to 13 13.6  11.5;16.0 86.4 84.0;88.5 14.8 13.4;16.4 85.2 83.6;86.6
14to 16 21.6  20.2;23.1 784  76.9;79.8 225 21.7;233 77.5 76.7;78.3
217 36.3  32.7;40.1 63.7  59.9,67.3 40.7  37.3;44.3 59.3 55.7;62.7
Race/Skin color 0.010 < 0.001
White 19.2 17.1;21.4 809 78.6;82.9 19.7 18.6;20.9 80.3 79.1;81.4
Black 21.5  19.8;23.3 78.5  76.7;80.2 24.6  22.8;26.6 75.4 73.4;,77.3
Asian 19.1 16.7;219  80.9 78.1;83.3 20.7 17.9;23.8 793  76.2;82.1
Pardo 20.5 19.3;21.7 79.5  78.3;80.7 224 21.4;235 77.6  76.5;78.6
Indigenous 24.0 21.5;26.6 76.0  73.4;,78.5 22.1 19.1;25.4 77.9  74.6;80.9
Type of school < 0.001 < 0.001
Private 158 14.1;17.7 842  82.3;85.9 15.2 14.2;16.4 84.8 83.6;85.9
Public 213 20.0;22.6 78.7  77.4,80.0 239  23.0;24.7 76.1  75.3;77.0

2 Corrected for sampling design.
b Rao-Scott Test.

different from the findings of our study, and a small
reduction in toothbrushing more than once a day.

Regarding sex-related differences, our study found
consistent differences with Astrom and Sandal,? in which
girls were more inclined to have a higher toothbrushing
frequency. On the other hand, Astrom and Sandal

observed a greater sweets intake and soft drink consump-
tion in males, while our study found that in females. The
findings from our study show that both sexes alternated
the greatest prevalences for risk behaviors.

Regarding race/skin color, our analysis highlights
a higher prevalence of some risk behaviors for
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Table 3. Frequency of sweets and soft drink consumption according to characteristics of adolescent students from Brazilian

state capitals, 2009 and 2012.

Weekly sweets consumption

Variable 2009 2012
Low (up to 4 days) High (5 or more days) Low (0 to 4 days) High (5 or more days)
% 95%Cl° % 95%Cl° P % 95%Cl° % 95%ClI? P
Sex < 0.001 < 0.001
Male 574 55.4,59.4 42.6 40.6;44.6 63.9 62.8;65.1 36.1 34.9;37.3
Female 41.7 38.5;44.9 583 55.1;61.5 51.7 50.6;,52.8 483 47.2;49.5
Age group (years) < 0.001 < 0.001
11t0 13 47.1 44.3;50.0 52.9 50.0;55.7 57.9 55.959.8 42.1 40.2;44.1
14to 16 49.5 47.2;51.7 50.5 48.3;52.8 572 56.3;58.1 42.8 41.9;43.7
=17 56.3 53.2;59.4 43.7 40.6;46.8 67.1 63.7,703 329 29.7;36.3
Race/Skin color 0.010 < 0.001
White 50.3 47.2;53.3 49.8 46.7;52.8 59.7 58.3;61.1 403 38.9;41.7
Black 50.0 47.8;52.1 50.0 47.9;52.2 56.5 54.4;,58.7 43.5 41.3;45.6
Asian 48.7 45.8;,51.6 51.3 48.4;54.2 54.8 512,584 452 41.6;48.8
Pardo 47.3 44.4,50.1 47.8  49.9;55.6 56.2 55.0,57.5 43.8 42.5;45.0
Indigenous 49.1 49.3;55.0 50.9 45.0;50.7 57.7 57.4;,65.2 38.7 34.8;42.6
Type of school 0.573 < 0.001
Private 50.1 46.9;53.3 49.9 46.7;53.1 60.3 58.961.8 39.7 38.2;41.1
Public 48.9 46.1;51.7 51.1 48.3;53.9 56.8 55.8,57.8 43.2 42.3;44.2
Weekly soft drink consumption
Sex 0.034 0.012
Male 62.1 59.7;,64.5 379 35.6;40.3 63.8 62.6,649 363 35.1;37.4
Female 63.4 61.6;65.1 36.6 34.9;38.4 65.8 64.7,66.8 34.2 33.2;353
Age group (years) < 0.001 < 0.001
11to 13 65.2 63.4;,67.1 34.8 32.9;36.6 69.1 67.2,709 309 29.1;32.8
14to 16 62.1 59.9,64.2 379 35.8;40.1 63.9 63.0,64.8 36.1 35.2;37.0
=17 59.6 56.5;62.7 40.4 37.3;43.5 60.8 57.0,64.4 39.2 35.6;43.0
Race/Skin color 0.164 0.156
White 62.1 60.5;63.6 37.9 36.4;39.5 64.1 62.7,65.5 359 34.6;37.3
Black 61.5 58.8,64.2 385 35.8;41.3 63.6 61.4;65.7 36.4 34.3;38.6
Asian 65.0 61.2;68.5 35.0 31.5;38.8 67.9 64.571.1 32.1 29.0;35.5
Pardo 63.7 60.9,66.4 36.3 33.6;39.1 65.5 64.3;66.7 34.5 33.4;35.7
Indigenous 63.0 60.9,66.4 37.0 33.6;,40.5 65.1 612,689 352 31.1;38.9
Type of school 0.170 0.790
Private 61.0 58.9,62.9 39.1 37.1;41.1 65.0 63.5;66.4 35.1 33.7;36.5
Public 63.3 60.6;65.9 36.7 34.1;39.4 64.7 63.8;,65.7 353 34.3;36.2

* Corrected for sampling design.
b Rao-Scott Test.

indigenous individuals in 2009 and for Black students
in 2012. At the same time, higher prevalences were
observed for sweets consumption and cigarette
experimentation in adolescents from public schools.
It is therefore worth stressing the importance of
performing regular surveys to monitor trends in
health behaviors and oral health in order to integrate

health interventions and target them to the most
vulnerable groups.

Based on the results of this study, we suggest inter-
ventions in public schools designed to improve tooth-
brushing frequency and simultaneously reinforce
the importance of healthy eating, including more
fresh food and less processed products. For private
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Table 4. Sample distribution regarding maternal education in relation to oral health behaviors of adolescent students from
Brazilian state capitals, 2009 and 2012.

Maternal schooling (years of studly)

2009 (n = 60,035)

2012 (n=50,722)

Variable
12 or over 9to 11 Upto8 . 12 or over 9to 11 Upto8 .
%  95%CI %  95%CI %  95%CI? P %  95%CP % 95%CIF % 95%CI P
Daily toothbrushing frequency 0.002 0.033
Less than 44 3850 41 3548 55 4469 73 6483 79 71,88 9.0 8199
twice
At least 95.6 95.0,96.2 959 952;96.5 945 93.1;,95.6 92.7 91.7,93.6 92.1 91.2;92.9 91.0 90.0;91.9
twice
Weekly sweets consumption 0.020 0.433
Low(0to  50.0 46.8,53.2 47.4 449499 49.7 47.5;51.8 59.0 57.2;,60.8 57.7 56.3;59.1 57.5 56.1;59.0
4 days)
High(Gor 499 46.8,53.2 52.6 50.1;,55.1 503 48.2;52.5 41.1 39.2;42.8 42.3 40.9;43.7 42.5 41.0;43.9
more days)
Weekly soft drink consumption 0.105 0.105
Low(Oto  61.0 58.2;63.6 62.5 60.9,63.9 64.3 60.9;67.6 64.5 62.7,66.2 64.2 62.8;65.6 66.2 67.8;67.6
4 days)
High(Gor 39.1 36.4;41.8 37.6 36.1;39.1 357 32.4;39.1 355 33.8;37.3 35.8 34.4;37.3 33.8 32.4;35.2
more days)
Cigarette experimentation <0.001 <0.001
Yes 19.2 17.521.1 22.6 2092244 264 249279 18.5 17.0;20.0 20.8 19.6;21.9 24.8 23.6;26.1
No 80.8 78.9:82.5 774 75.6,79.1 73.6 72.1;75.1 81.5 80.0;,83.0 79.2 78.0;80.4 79.2 73.9;76.4

2 Corrected for sampling design.

b Rao-Scott Test.

Table 5. Measures of inequalities for oral health behaviors in adolescent students from private and public Brazilian state capitals’
schools according to maternal education, 2009 and 2012.

Variable Toothbru.shing less High sweets High soft d.rink Ci.garette.
than twice a day consumption consumption experimentation
Private school
Absolute 2009 sl 2.19 5.51 1.19 4.85
inequality 95%Cl -2.18;6.56 -3.92;14.93 -6.32;8.69 -2.83;12.52
2012 Sl 0.87 2.10 7.95 13.68
95%Cl -3.10;4.84 -5.08;9.28 0.92:14.98 7.67:19.69
Relative 2009  RCl 0.07 0.02 0.01 0.04
inequality 95%Cl -0.06;0.20 -0.01;0.04 -0.02;0.03 -0.02;0.10
2012 RCl 0.02 0.01 0.03 0.12
95%Cl -0.06 0.09 -0.02;0.03 -0.01;0.06 -0.07;0.16
Public school
Absolute 2009 Sll 1.35 -1.64 -8.28 7.41
inequality 95%Cl -1.03;3.73 -10.29;7.02 -14.83,-1.73 3.47;11.36
2012 Sl 2.46 2.82 9.33 -2.01
95%Cl -0.39;5.31 -7.95;2.31 -4.28;-14.38 -6.70;2.68
Relative 2009  RCl 0.04 -0.005 -0.03 0.05
inequality 95%Cl -0.03;0.11 -0.03;0.02 -0.06;0.01 -0.02;0.07
2012 RCl 0.024 -0.01 -0.04 -0.01
95%Cl -0.01;0.10 -0.03;0.01 -0.06;-0.02 -0.04;0.02

Sll: slope index of inequality; RCI: relative concentration index
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schools, the importance of tobacco control programs
and actions aimed at reducing the consumption
of industrialized drinks is emphasized. Our find-
ings corroborate those from an earlier study, which
showed an association between cigarette experimen-
tation and better socioeconomic position in a private
school, suggesting that this behavior during adoles-
cence is more linked to social group patterns than
to socioeconomic status.'” Concerning industrially
processed drinks, there was higher average monthly
expenditure on these products in households in which
women had a higher income and educational attain-
ment,?! probably because these products are consid-
ered “time savers”.

According to West, there is relative equality in health
during adolescence, since social inequalities in health
decrease during this period, unlike what happens during
childhood or adulthood. It has been suggested that this
could occur when the effects associated with school, peer
group and youth culture transpose the effects of family,
environment and neighborhood, as a way to reduce or
even remove class differentials in health. This effect is
noticeable in this study, since regardless of position on
the maternal schooling scale, the changes in the behaviors
ofadolescents followed the same pattern in the analyzed
period, i.e., increase in low daily toothbrushing frequency
and reduction in the high consumption of soft drinks and
sweets and cigarette experimentation.

Despite the fact that the surveyed health behaviors
were self-reported, reliability levels are generally high
for most of the self-reported measures in adolescents.’
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