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RESUMO
Objetivo: Avaliar a associação entre cárie dentária em adolescentes e a utilização
de serviços odontológicos no Brasil. Métodos: Estudo transversal, baseado em
dados secundários relativos às duas últimas Pesquisas Nacionais de Saúde Bucal
(2003 – 2010), considerando a prevalência estimada de cárie dentária e higidez
dental em adolescentes (15 a 19 anos) e a assistência odontológica. Resultados:
Para o Brasil, o índice de cuidados odontológicos (ICO) registra um aumento, na
média, de 41,2 (2003) para 50,8 (2010); o índice de mutilação dental (IMD), uma
diminuição, na média, de 11,7 (2003) para 7,4 (2010); quanto à média de dentes
permanentes hígidos, um aumento de 4,9% para o período analisado. Em 2010, a
região Centro-Oeste do Brasil é a única que sofre redução, em relação ao índice
de cuidados odontológicos. Conclusão: Há melhorias, ao menos
quantitativamente, quando se analisa a questão do cuidado odontológico por
meio do componente restaurado, e qualitativamente na redução do componente
perdido, na saúde bucal de adolescentes brasileiros.
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ABSTRACT
Objective: To assess the association between dental caries in adolescents and the
use of dental care services in Brazil. Method: Cross-sectional study based on
secondary data obtained in the last two National Oral Health Surveys (2003 -
2010), considering the estimated prevalence of dental caries and dental hygiene in
adolescents aged 15 to 19 years and dental care services. Results: In Brazil, the
dental care index (DCI) has increased on average from 41.2 (2003) to 50.8 (2010).
The dental mutilation index (DMI) has decreased on average from 11.7 (2003) to
7.4 (2010). The healthy permanent teeth index (HPTI) showed an increase of 4.9%
in the above period. In 2010, the Central West was the only region in the country to
show a decrease in the dental care index (DCI). Conclusion: There have been
quantitative improvements in regard to dental restoration (dental care), and
qualitative improvements in what concerns to tooth loss in the oral health of
Brazilian adolescents.

INTRODUCTION
A d o l e s c e n c e  i s  a  p e r i o d

between childhood and adulthood,
characterized by complex changes
in the biopsychosocial process. The
World Health Organization (WHO)
understands adolescence from 10
to 19 years and considers that
youth extends from 15 to 24 years.
These concepts allow different
understandings, identifying young

adolescents (15 to 19 years) and
young adults (20 to 24 years). In
Brazil, according to the WHO, basic
oral health surveys work with the
concept of young adolescents
between the ages of 15 and 19 years.1

The Brazilian National Oral
Health Survey 2010, which is the
latest population-based survey
coordinated by the Ministry  of
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Health, reveals that 13.6% of the adolescents in the study
had never been to the dentist, and that at 12 years of age,
34.8% of the patients had already shown some sort of oral
problem or discomfort. Among these problems, the most
cited are difficulty-eating, discomfort when brushing teeth,
irritation or nervousness due to one’s oral condition, and
embarrassment to smile. The situation was similar for
people aged between 15 and 19 years.2

The results of the last two population surveys show that
the average DMFT index (decayed, missing and filled teeth index)
among Brazilian adolescents aged 15 to 19 years is substantially
higher when compared to the index of patients aged 12 years.
In 2003, the national estimate for the DMFT Index at 12 years old
was 2.8, whereas at 15-19 years old it was 6.2. However, in 2010,
even with the decrease observed at both age groups in the
average index, there was a significant difference between them:
the DMFT index was 2.1 for patients aged 12 years, and 4.2 for
patients aged 15-19 years.2,3 Therefore, dental caries and its
consequences are a public health problem in Brazil for showing
alarming rates in adolescents.

Several researchers have focused on this critical
question: what is the cause of the worsening in the national
distribution of dental caries average rates between 12-year
olds and 15-19-year olds ?4 -7

Generally, in this life cycle adolescent patients are
expected to show favorable health indicators, which would
allow them to advance to adulthood with full vitality.8

However, the data indicate that individuals are susceptible
to increased oral health problems during adolescence. What
biological, behavioral, social and institutional reasons could
explain the epidemiological profile of oral problems in
adolescence? One of the factors concerns to the access to
care and effective use of health services, since adolescents
are no longer benefited by the care and attention
traditionally provided to children, nor by assistance
programs, such as those provided to adults, pregnant women
and elderly people.9

The use of proxy variables such as the “dental care
index” - DCI (which is also known as the Walsh index); the
“dental mutilation index” - DMI; as well as the healthy
permanent teeth index - HPTI, allow us to study the ability of
dental services to meet, at least partially, the dental care
demands associated with dental diseases. These indices
reflect the attention and care provided to oral health through
preventive/restorative procedures, absence of tooth loss and
dental caries, and consequently indirectly expresses the
equality / inequality in access to dental care and the effective
use of services.10,11

Therefore, the focus of the present study will be to
evaluate the association between dental caries in adolescents
and the use of dental services in Brazil.

MATERIAL AND METHODS
Type of study

The methodology used in this study consists of a
quantitative approach in an observational epidemiological
study, with a cross-sectional design.

Ethical aspects
Public secondary data were obtained from the

following databases:
a) 2003 National Oral Health Survey3, submitted to

the National Committee for Ethics in Research (CONEP) under
registration no. 1,356, approved on July 21, 2000, in
accordance with report no. 581/2000;

b) 2010 National Oral Health Survey,2 submitted to
CONEP under registration no. 15,498, approved on January
7, 2010, in accordance with report no. 009/2010.

Sample
In the last two National Oral Health Surveys in Brazil,

2003 3 and 2010,2 samples were collected by conglomerates.
In 2003, 108,921 individuals were analyzed, while in 2010, the
number of analyzed individuals was 37,519. The main harms
to oral health as well as the factors related to socioeconomic
status, access to dental services and oral health perception
by age group were collected.

Inclusion and exclusion criteria
The inclusion criterion used in this study was the age

of individuals (15 to 19 years). In 2003, the number of
individuals analyzed was n=16,833, while in 2010 it was
n=5,367. The main dental problem considered in the study
was dental caries. The remaining ages and dental problems
were excluded.

Variables studied
The following indicative variables were used in order

to study the dental care services provided to adolescents
aged 15 to 19 years: a) Walsh index, or DCI,10,11 given by the
ratio between filled teeth (F) and the DMFT Index components;
b) Dental Mutilation Index (DMI), given by the ratio between
missing teeth (M) and the DMFT Index components, which is
an expanded adaptation of the original Walsh Index;10,11 c)
Healthy Permanent Teeth Index (HPTI).
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Data analysis
All variables were analyzed according to their values

presented in both National Oral Health Surveys in Brazil,
which were carried out in the years 2003 and 2010. As the
database involves a complex sampling plan, considering the
weight of each primary and secondary sampling unit, data
weighting was performed before each analysis through the
weighting variable contained in the database, which allowed
the extrapolation for any database variable, including the
indices created. As for the dependent variables, analysis of
variance was applied to two or three criteria, in a full factorial
model, since the objective was to assess whether there was a
difference in the mean values of the indices according to the
polytomous categorical independent variables (Year, Region
and Age Group). Also, the Pearson Linear Correlation
Coefficient when the two variables presented a continuous
scale, assuming values in the field of real numbers. This test
describes the association between two variables and was
applied in order to describe the influence of the components
(decayed, missing and filled teeth), that is, which one had the
highest degree of impact on the DMFT Index,12 considering a
significant correlation at the 0.01 significance level. The
coefficient of determination was obtained by the square of
the Pearson Linear Correlation Coefficient, considering the
significant correlation at the same level described above,
whose result shows how much of the variation in the
dependent variable is explained by the variations in the
independent variable.12 All statistical analysis was performed
using IBM STATISTICS SPSS software version 21.0.

RESULTS
According to the objectives outlined and the

methodology employed, the main results of the present
research are presented. In Brazil the average DCI increased
from 41.2 (2003) to 50.8 (2010). The average DMI decreased
from 11.7 (2003) to 7.4 (2010), and the average HPTI increased
by 4.9% (23.0 in 2003 to 24.1 in 2010).

The variables “year” and “region” were analyzed,
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revealing significance <0.05 between years, between regions,
and in the interaction between year and region. Therefore, it
can be inferred that the behavior of the variable region was
not the same from one year to another.

In 2010 the Brazilian Central-West region was the only
one to suffer a decrease in the DCI (-2.4%), while the North
region showed the highest increase (43.1%), followed by the
Northeast (40.7%), South (11.4%) and Southeast (6.9%). There
was a decrease in the DMI of 39.6% in the Northeast, 38.5% in
the South, 27.5% in the North, and 24.8% in the Central-West
region. The Southeast presented a small increase (13.6%) in
the DMI, but a substantial increase in the HPTI (6.1%) in that
period, followed by the Northeast (5.5%), Central West (3%),
South (2%) and North (0.3%) (Table 1).

In the age group 15-19 years, the DMFT Index showed
a reduction of 22.7% from 2003 to 2010 in the Brazilian
national average and also in the individual analysis of its
components: decayed, missing and filled teeth. The variable
“decayed permanent teeth” registered a reduction of 32%,
while the variable “filled permanent teeth” presented a
reduction of 9%, and the variable “missing permanent teeth”
had a reduction of 45% (Table 2 ).

The Pearson Correlation Coefficient and the
Coefficient of Determination for the years 2003 and 2010 were
used, in order to investigate the degree of association and
the impact of each component (decayed, missing and filled
teeth) to explain the variations in the index, since the
correlation was expected to be positive as the components
were part of the index itself. There was a positive and regular
correlation between decayed teeth, missing teeth and the
DMFT Index, which showed a determination coefficient of
29.3% and 22.9%, respectively, for the year 2003, and 30.6%
and 19.1% for the year 2010, respectively. However, the
component filled teeth, which presented a positive and
regular correlation in 2003 and a coefficient of determination
of 35.5% had a positive and strong correlation in 2010 with a
coefficient of determination of 44.4%, which demonstrates
that in this age group the component that had the most
impact on the DMFT Index was filled teeth.

Table 1: Variation in Dental Care Index, Dental Mutilation Index and Healthy Permanent Teeth for the age group 15 to 19 years, from 2003 to 2010
for each region, in Brazil.

Region DCI (%) DMI (%) HPTI (%)
North +43.1 -27.5 +0.31
Northeast +40.7 -39.6 +5.47
Southeast +6.9 -13.6 +6.11
South +11.4 -38.5 +2.05
Central-West -2.4 -24.8 +3.02
Total +23.2 -36.8 +4.94
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Table 2: Descriptive statistics of the DMFT Index by component for the age group 15 to 19 years in Brazil, by years 2003 and 2010

DMFT Index
component Year Average Standard

deviation N (teeth)

2003 2.2 2.97 18690173
2010 1.5 2.53 9460218

Decrease
(2003/2010)

Decayed teeth
component

Missing teeth
component

Filled
teethcomponent

2003 2.4 3.37 18690173
2010 2.2 3.06 9460218

32.00%

2003 0.7 1.61 18690173
2010 0.4 1.21 9460218 45.50%

9%

Table 3: Pearson Correlation Coefficient for the age group 15 to 19 years, in Brazil in 2003 and 2010

Age group 15 to 19 years, 2003 Decayed teeth Filled teeth Missing teeth DMFT*

Age group 15 to 19 years, 2010 Decayed teeth Filled teeth Missing teeth DMFT*

Decayed  teeth Pearson Correlation 1 -0.24** 0.18** 0.54**

p Value 0.00 0.00            0.00
N 18690073 18690073 18690073 18690073

0.00
Filled teeth Pearson Correlation -0.24** 1 0.00** 0.60**

p Value 0.00            0.00
N 18690073 18690073 18690073 18690073

Missing teeth Pearson Correlation 0.18** 0.00** 1 0.48**

p Value 0.00 0.00 0.00
N 18690073 18690073 18690073 18690073

DMFT* Pearson Correlation 0.54** 0.60** 0.48** 1
p Value 0.00 0.00 0.00
N 18690073 18690073 18690073 18690073

Decayed  teeth Pearson Correlation 1 -0.13** 0.16** 0.55**

p Value 0.00 0.00            0.00
N 9460053 9460053 9460053 9460053

0.00
Filled teeth Pearson Correlation -0.13** 1 0.08** 0.67**

p Value            0.00            0.00
N 9460053 9460053 9460053 9460053

Missing teeth Pearson Correlation 0.16** 0.08** 1 0.44**

p Value 0.00 0.00 0.00
N 9460053 9460053 9460053 9460053

DMFT* Pearson Correlation 0.55** 0.67** 0.44** 1
p Value 0.00 0.00 0.00
N 9460053 9460053 9460053 9460053

Table 4: Coefficient of Determination for the age group 15 to 19 years, Brazil, by years 2003 and 2010

Coefficient of determination Year 2003 Year 2010
Decayed Teeth component 29.3% 30.6%

Missing Teeth component 22.9% 19.1%

Filled Teeth component 35.5% 44.4%

Note: * Decayed, missed, and filled teeth. ** Statistical significance
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DISCUSSION
Nadanovsky and Sheiham13 point out that the decline

of dental caries in the 1970s and 1980s in developed countries
among schoolchildren was explained as 65% due to the
improvement in socioeconomic conditions, whereas only 3%
was attributed to the provision of dental services. Celeste et
al.14 state that 14% is attributable to socioeconomic variables
and 11% to the variables of dental services. However, one
should take into account the different age groups and
methodological differences between the analyzed studies
when making comparisons. Data concerning to the last two
National Oral Health Surveys (2003-2010)2,3 were analyzed in
terms of the dental care received by the adolescents. The DCI
and HPTI registered an increase in their average, while the
DMI decreased, demonstrating an improvement in the dental
care services provided to this population in the last decade
in Brazil.

By analyzing the regions, one may observe that in
2010 the North and Northeast showed the greatest increase
in dental care, demonstrated by the DCI, while the Brazilian
Central-West region was the only one to suffer a decrease. It
must be emphasized that these regions have presented worse
health indicators (including oral health) and greater
inequalities than other regions over time. Therefore, the
largest DCI increase in the North and Northeast region may
have occurred because in 2003 these regions presented higher
levels of untreated caries than the South and Southeast
regions.2,3Since then these regions have received substantial
contributions of investments and services, based on the
principle of equity. That is, a “positive discrimination” to
strengthen primary and specialized care, with the
implementation of oral health teams and equipment of the
Brasil Sorridente program (Family Health Strategy, Dentistry
Centers, among others).15 -17

Given the above assumptions, the DCI in these regions
may have improved because they already presented greater
needs for treatment, with subsequent fulfillment of these
needs. The Central-West was the only region to present an
increase in the need for more complex treatment of dental
caries from 2003 to 2010, including restorations of two or
more surfaces, which could explain the drop in the DCI in this
region. Is there any influence due to more extensive
restorations that demand a longer clinical time of primary
care ? 2,3 Is it due to the ineffectiveness of the existing services?
Further studies may address such issues.

There was a decrease in the DMI, with greater
amplitude in the Northeast and South regions. This decrease
might be due to the change in the number of adolescents
that had never been to the dentist in the Northeast, which

also decreased, suggesting more access to care. To ratify,
the DCI showed an increase, demonstrating the growth in
the access and use of restorative services. The number of
adolescents with no caries also increased, both in the
Northeast and in the South. It might represent an
improvement in the quantity and also quality of the services,
with a focus on health promotion and prevention.2,3

The concept of “access” has been widely discussed
and authors have used several definitions. By considering
public health policies as a social right, an implicit concept is
assumed that institutions ensure access to a set of benefits
(actions and services) to the largest number of people,
according to the needs, priorities and vulnerabilities of social
groups.18 Assuming that the concept of “care” means having
access to the necessary treatment imposed by reality, the
Northeast stands out. The access to services may result in
fewer missing teeth due to the greater possibility of receiving
a dental filling procedure. This factor needs special attention
in a region that has shown so many social inequities
throughout history. Missing teeth could cause fewer work
opportunities for the individual, low self-esteem, and also
difficulties of personal and professional relations, which
makes it more difficult for them to be included in society.19

In addition, assuming that the concept of preventive
care in oral health is to present a higher average of healthy
teeth (with no problems or clinical interventions), the HPTI
showed the highest increase in the Southeast and Northeast
regions.

These three results add more elements to the debate
on the impact of the National Oral Health Policy, since
between 2002 and 2008 the number of oral health teams
rocketed from 4,261 to 17,349. Oral health teams were present
in 4,857 of the 5,564 Brazilian cities and federal expenditures
on oral health investments rose from 56.5 million in 2003 to
600 million in 2008. Approximately R$ 2.4 billion were invested
in that period.16 The Northeast received a large improvement
with the implementation of the Federal program Brasil
Sorridente, which included oral health teams acting in the
Family Health Strategy; however, there was a controversial
influence on epidemiological outcomes.15-17,20 The Northeast
region showed the greatest increase in the population
coverage of oral health teams in Brazil (13% to 52%),
according to the Department of Basic Care.21

Silva and Gottems22 showed that the degree of
coverage of oral health teams in the Family Health Strategy,
besides the implementation of primary health care in a
structured way and the access to secondary health care are
factors that influence the integrality of oral health care.
Soares, Chaves and Cangussu23 also identified that there is a
profile of inequality in the use of oral health services, and
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those users who belonged to a poor service organization
used less secondary attention, indicating that access to use
of services is dependent on the organization of care by the
local government. This same study verified a trend towards
justice in care, corroborating with the advances made by
SUS in the offer of services. Otherwise, Ely et. al.24 suggested
that the improvement in access with the presence of oral
health in the Family Health Strategy did not culminate with
the improvement in the oral health of the users in the studied
regions.

According to Celeste et al.14 and Ekstrand et al.,25 cities
committed to the sustained practice of preventionat
individual and collective levels presented improvements in
the DMFT Index or decreased chances of untreated caries.
Dental services focused on prevention were considered an
important factor in the goal of reducing the prevalence of
oral diseases, especially dental caries.14,25-27

Another point is that cities with instability related to
labor, patient coverage or service funding were associated
with negative changes in the caries experience, reinforcing
the need for sustainable quality dental services, with sufficient
and stable workforce, focused on health promotion and
prevention in order to provide early diagnosis and minimal
intervention.25,28

The DMFT Index was analyzed considering its
components: decayed, missing and filled teeth. The variables
showed a reduction between 2003 and 2010. The data showed
a positive and regular correlation between decayed and
missing teeth in the DMFT Index. However, the component
filled teeth, which had a positive and regular correlation in
2003, presented a positive and strong correlation in 2010,
thus being the component that had the most impact on the
DMFT Index in this age group. These results demonstrate a
quantitative improvement in the component filled teeth and
a qualitative improvement in the component missing teeth.

It can be assumed that the drop in the coefficient of
determination for missing teeth represents an increase in
the quality of dental care, as when fewer teeth are extracted
from adolescents they preserve both their functional and
aesthetic aspects. According to Davoglio et al.,29 the increase
in the provision of dental services does not necessarily
decrease oral health inequities. The authors verified that by
improving the access to dental services tooth loss is
decreased, as decayed teeth can be treated on a timely basis.
Barbato and Peres30 report that 92.7% of the tooth loss cases
in their study were due to untreated dental caries.

In order to properly analyze the results presented in
this study, one should take into account the limitation in the
use of secondary data, the design of the studies (which may
not properly address causality), and the chronological period
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of the investigations, since updates are required for certain
information. In addition, the limitation of statistical models,
through quantitative data, to explain the complexity of the
attention models of the country and their contextual,
qualitative and subjective nuances should also be taken into
account. However, it must be emphasized that even with
these limitations, the availability of these data and their use
as instruments by researchers, managers and decision
makers on national and regional oral health policies are of
great relevance.

The larger population coverage by oral health teams
seems to become more and more relevant, as this coincides
with a temporal increase in the DCI. However, the cross-
sectional design of this study does not allow inferring cause/
effect relationships. Therefore, longitudinal design studies
are needed in order to test this hypothesis. Finally, it is
important to highlight the relevance of well-collected and
robust epidemiological data that meet a rigorous design,
with adequate standardization and methodology for its use.
Tools that allow researchers to verify trends in the
epidemiological profile and contribute to the planning,
monitoring and assessment of oral health services are also
highly relevant.

The results evidence a reformulation in dental
care services provided to adolescents in Brazil, with an
increase in the Dental Care Index and Healthy Permanent
Teeth Index in most regions and a decrease in the Dental
Mutilation Index. This demonstrates an improvement in dental
care, at least quantitatively in what concerns to the
component filled teeth, and a qualitative improvement in
regard to the components missing teeth and healthy
permanent teeth.
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