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Abstract

Introduction: Epidemiological surveys provide a key basis for
assessing current and future oral health care needs of a population
by yielding reliable data for designing national or regional health
programs [12]. Objective: To assess the oral health status of 12-year-
old adolescents by applying DMFT index in the city of Joinville, SC,
who took part in the PEW Health Project 2010-2011 and designing a
comparative study between 2003 and 2010 national, state, municipal
and other DMFT surveys for this same age range. Material and
methods: Analytical cross-sectional observational study. Dental
health assessment tool used was DMFT and deft index. The codes
and criteria used for the survey used the tooth as a study unit
according to methodology proposed by WHO and reported in the
SB-Brazil Assessor’s Manual [3]. Sample size was 194 students
attending public junior high school. Chi-square test for qualitative
variables and Student’s t test for quantitative variables were used,
with two-tailed significance level of 5%. Results: DMFT was 0.84,
standard deviation 1.31 and confidence interval 0.65 (lowest) and
1.02 (highest). Rate of cavity-free children or zero DMFT was 58.8%,
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a total of 114 children. Conclusion: The students of the city of
Joinville, SC assessed by this study showed low cavity prevalence,
thereby reaching WHO approved targets for 2010.

Introduction

The knowledge of the health or disease condition
of a population is fundamental for establishing a
health working planing. In Brazil, the Law #8,080
of September 19 of 1990, known as Organic Health
Law claims (Article 7', VII) “the use of epidemiology
for the establishment of priorities, allocation of
resources and programmatic guidance” [14, 19].

The epidemiological surveys provide an
important basis for the estimative of both the
current situation and the further necessity of health
care of a population, resulting in reliable data for
the development of either national or regional health
programs. The main index for epidemiological
surveys in oral health has been DMFT (decayed,
missed, and filled teeth) [12].

The World Health Organization (WHO) uses the
mean DMFT index at 12 years-old as the basic index
of comparison for oral health of different populations.
This index is of easy collection in primary schools,
so that DMFT for this age group has been the best
epidemiological index to describe the oral health
status of the childhood and adolescence [14].

The caries attack rate, was originally created by
Klein and Palmer in 1937, known by the acronym
DMF and it is still the most used index worldwide,
being kept as the basic landmark for the diagnosis
of dental conditions, preparation and assessment of
Oral Health Programs. The caries attack rate (DMFT)
has been applied to permanent teeth. For primary
teeth, the index is identified by lowercase letters,
so-called deft index, which uses criteria similar
to those of DMFT [12, 17]. The sampling method,
used in DMFT, it is a stratified technique, aiming
to include the most important population subgroups
regarding to the different levels of the disease and
comprise a standardized number of individuals of
determined age groups at each site [12].

According to WHO [23], there are five severity
stages for DMFT at 12 years-old: very low (from O to
1.1), low (from 1.2 to 2.6), moderate (from 2.7 to 4.4),
severe (from 4.5 to 6.5), very severe (6.6 or higher).

In the first Brazilian epidemiological study,
conducted in 1986 by the Ministry of Health, at 12
years-old, it was detected that tooth caries reached
a DMFT index of 6.7, with prevalence higher than
90% [1].

WHO advocated for the 2000s a mean DMFT
of 3.0 at 12 years-old, that is, at most three teeth
injured by the disease; for the 2010s a mean DMFT
of at most one tooth injured by the disease [8]. The
survey conducted in 2010 by the Brazilian Ministry of
Health (SB Brazil 2010) [4], comprised 177 Brazilian
cities, 26 state capitals, and the Federal District as
well as 30 cities randomly selected for each one of
the five regions of the country. In 2003, at 12 years-
old, the disease reached 69% of the population,
decreasing to 56% in 2010. This decrease of 13
percentage points corresponds to a decrease of
19% in the disease prevalence. The mean number
of teeth damaged by the disease also decreased at
12 years-old: from a DMFT index of 2.8 in 2003
to 2.1 in 2010, a reduction of 25%. The proportion
of caries-free children at 12 years-old increased
from 31% to 44% [4]. The city of Joinville (SC) was
enrolled in the sample of the 2003 survey and the
DMFT index found at 12 years-old was 1.19 [20].

The purpose of this study was two-fold: to
assess the diagnosis of the oral health condition
of adolescents at 12 years-old, through DMFT
index, attending public junior high schools of the
city of Joinville (SC) participating in the Project of
Education for Working for Health 2010/2011 (PEW-
Health); and to elaborate a comparative study among
the Brazilian national, state, and municipal DMFT
index of 2003 and 2010 as well as other studies at
this age range.

Material and methods

Analytical cross-sectional observational study.
Dental health assessment tool used was DMFT
and deft index. The codes and criteria used for the
survey used the tooth as a study unit according to
methodology proposed by WHO and reported in the
SB-Brazil Assessor’s Manual [3].

The survey was conducted in the following four
public junior high school: “Rosa Maria Berezoski
Demarchi” (Paraiso district), “Pauline Parucker”
(Boehmerwaldt district), “Hilda Ana Krischs” (Iririt
district) and “Lacy Luiza Flores” (Itinga district),
located in the suburbs of the city of Joinville
(SC). The choice for the districts and schools was
determined by the social-economic status presented
by the students and the location in the areas enrolled
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in the Family Health Teams of the PEW-Health of
2010/2011, respectively. The mean income of the
parents/legal guardians per home and district was
R$ 400.00; RS 500.00; R$ 600.00 and RS 480.00,
respectively [7].

The sample was composed by 194 students of 12
years-old, 11 months and 29 days up to the moment
of the data collection, regardless of the gender,
race and social class. The sampling was randomly
obtained. Exclusion criteria comprised students
aging above the age range; using orthodontic
appliance at the moment of the examination and/
or whose parents/legal guardians did not sign
the consent form. Prior to the examinations, oral
hygiene through toothbrushing and toothpaste was
executed in all students selected for the research. The
examinations were carried out only after the signing
of a clarified consent form by the parents and/or
legal guardians (Ethical Committee in Research
protocol number #115/2011). The data collection
followed the methodology proposed by the Brazilian
Health Ministry: outdoors in a bright environment
through using disposable tongue depressors; plane
dental mirror and WHO dental probe.

Results

The collection instrument used was a structured
questionnaire, available at the Brazilian Ministry
website [3], and adapted following the requirements
of this study. Only the blanks corresponding to the
general information (number identity of the student,
age in years, gender, race, date of examination) and
the blanks regarding to Dental Caries and Treatment
Needs were filled in using the codes proposed by
the Brazilian Ministry of Health.

Four examiners, four annotators and
two assistants participated in data collection
(undergraduate students of the School of Dentistry
of the Joinville Region - Univille). Inter- and intra-
examiner agreement calibration was performed
according to the methodology proposed [3], obtaining
a general minimum percentage of agreement of
0.988% and minimum weighted kappa of 0.778.

Data were stored in MsExcel 2003 software.
Descriptive tables were constructed and the
statistical tests applied were Chi-square to compare
the qualitative variables and Student’s t test for
quantitative variables with two-tailed level of
significance of 5%.

The number of students in the four public students during the period of the study and in the age range

was 611. Two-hundred and seventy-one students were randomly drawn to compose the sample. However,
194 students at 12 years-old were, in fact, examined. Of these, 100 (51.5%) were male and 94 (48.45%)
female. Concerning to race, 108 students identified themselves as Caucasian, (representing more than 50%
of the sample), Brown (35.05%), Black (6.19%), Yellow (2.06%) and Indian (1.03%).

The DMFT mean found was of 0.84 (SD = 1.31), confidence interval of 0.65 (minimum) and 1.02
(maximum). The percentage of caries-free children (DMFT = 0) was of 58.8%, corresponding to 114
children. The caries prevalence was of 23%, without statistically significant differences between genders
(male = 23%; female = 22.3%) (p = 0.91 — Chi-square test of independence). There were no statistically
significant differences between genders for general sample DMFT (p = 0.07 for male and p = 0.88 for
females — Student’s t test).

Concerning to the DMFT composition — decayed, missed, and filled — all components showed similar
proportions between genders (table I). Statistically, there were no differences of mean DMFT values between
genders.

Table | - DMFT mean and components means per gender. Joinville, 2011

Male Female Total
Variables
100 (51.5%) 94 (48.4%) 194
Decayed 36 (1.4%) 41 (1.6%) 77
Missed 0 2 (0.08%) 2
Filled 31 (1.2%) 52 (2.1%) 83
DMFT 0.67 1.01 0.84
Confidence interval (0.45;0.89) (0.71;1.31) (0.65;1.02)
Standard deviation 1.12 1.47 1.31

Source: Primary
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For children with traumatized teeth, the
percentage was of 10.3%, which corresponded to
20 children with a total of 42 (0.8%) traumatized
teeth, while 29.4% of the population studied
required the treatment of one or more teeth.

Discussion

Between the 1960s and 70s, the tooth caries
rates exhibited high values at 12 years-old in
developed and some developing countries. In the
last years, the disease decrease at this age has
been observed in Brazil and worldwide [18].

This present study corroborates these
affirmations, because the DMFT found in the
population researched was of 0.84, which is
considered of very low prevalence, according to
the measurement scale of caries attack severity
at 12 years-old advocated by WHO [23].

Traebert et al. [21] studied a student population
from the city of Blumenau (SC/Brazil). A sample
of 1,473 students participated in the survey,
representing four strata: 6-12 year-old students
from public and private schools. The caries
prevalence in the permanent dentition at 12 years-
old was of 54.7%, and DMTF index was of 1.46
for public schools. In the public schools, at this
same age, it could be seen that 53.0% of children
did not exhibit treatment requirements. Cypriano
et al. [6] examined 3,731 children from 5 to 12
years-old and found tooth caries data in seven
cities of the region of Sorocaba (Sao Paulo/Brazil)
which had or did not have fluoridation of the
public water supply. At 12 years-old, 32.3% of the
students were caries free and the DMFT was of
2.6. The children living in fluoridated areas had
the smallest caries experience in primary dentition;
also, these areas showed a higher percentage of
caries free children, denoting the best conditions of
oral health in these cities. Such data are different
from those of this present study.

Freire et al. [9] conducted a study aiming to
compare 12-year-old students from private and
public study regarding to the caries prevalence,
periodontal status, dentofacial anomalies, and
fluorosis. This was a cross-sectional study with
1,947 12-year-old students enrolled in urban area
of the city of Goiania (Goias/Brazil), divided into
1,790 children from public and 157 from private

schools, in 2003. Most of the students examined
were female (51.6%), and the caries prevalence
was of 64% and the mean DMFT was of 2.29.
The components decayed, missed, and filled
comprised 49.6%, 2.1% and 48.2% of the index,
respectively. The students from public schools
showed the highest prevalence of the disease and
highest values of both DMFT and its components
than those of the private schools.

The SB Brazil 2003 epidemiological survey,
conducted by the Brazilian Health Ministry [2],
found a Brazilian DMFT of 2.78 at 12 years-old,
value similar to that of the Brazilian South region
(2.31); that of the study of Freire et al. [9] for
the city of Goiania, (Goias/Brazil), in 2003; and
that of the study of Cypriano et al. [6] for seven
cities of the area of Sorocaba (Sao Paulo/Brazil),
whose mean DMFT values were 2.29 and 2.6,
respectively. However, this value was far above
the mean of 1.19 found for the city of Joinville
in 2003 [20] and of 1.46 reported in the study of
Traebert et al. [21] in public schools of the city
of Blumenau (SC).

In the SB Brazil 2010 epidemiological survey
[4], DMFT at 12 years-old was of 2.1, value similar
to that found in the countryside of the Brazilian
South region (2.17). The same data for the capitals
of Curitiba and Porto Alegre was of 1.53 e 1.49,
respectively. Notwithstanding, the same study found
a mean of 0.77 for the city of Florianépolis, which
was similar to that found in the city of Joinville
(2011) by this present study.

The DMFT means found in SB Brazil 2010
[4] for the Brazilian South (2.06) and Southeast
regions (1.72) were similar between each other,
although higher than that of this present study
(0.84). For the Brazilian North (3.16), Northeast
and Midwest regions (2.63), the DMFT mean was
very higher than those of the other regions and
that of this present study.

The data of table II demonstrated a reduction
of the DMFT index from 2.78 to 2.1, which
corresponds to 26%, when compared to those of
the Brazilian epidemiological surveys of 2003 and
2010 [4]. This reduction could also be observed for
the city of Joinville, whose DMFT mean changed
from 1.19 in 2003 to 0.84 in 2011, resulting in a
reduction of 30%.
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Table Il - Comparison among the DMFT index and Brazilian caries prevalence of the epidemiological surveys of
2003-2010 of the South region and its capital and the DMFT found in the study in Joinville, 2011

Variables DMFT/2003* Prevalence DMFT /2010 Prevalence
Brazil 2.78 Moderate 2.1 Low
South Region 2.31 Low 2.1 (countryside)* Low
Curitiba - - 1.53 Low
Porto Alegre - - 1.49 Low
Florianépolis - - 0.77 Very low
Joinville 1.19 Low 0.84 Very low

*In 2003, the survey conducted by the Ministry of Health showed results only for Brazil and its geographical region . In 2010, the
results for Brazil, its capitals and countryside of the geographical regions
Source: Primary

Still regarding the caries-free children (DMFT = 0), this study found a value of 58.8%, which was
similar to that found in the city of Floriandpolis (68.4%), reported in the SB Brazil 2010 epidemiological
survey [4], and higher than that found in the capital of the South Region: Porto Alegre (48.8%) and
Curitiba (44.7%), and that found in the countryside of the South Region (39.7%). There were no
statistically differences between the results of Joinville in 2011 and of Florianépolis in 2010 (p = 0.76
—Student’s t test). However, there were statistically significant differences in relation of the other results
(p < 0.005 — Student’s t test).

Concerning to the DMFT components, this study found 22.7% for “D” (decayed), which was very
below the results reported by SB Brazil [4] for all country (54.1%), countryside of the South Region
(55.3%) and for Florianépolis (59.7%), as seen in table III.

Table Ill - Comparison between the DMFT mean and the ratio of its components in relation to total DMFT, according
to the data of SB Brazil 2010 and Joinville 2011

Variables % Decayed % Missed % Filled DMFT
Brazil 54.1 5.8 35.3 2.06
ggﬁgrgse‘g‘:fm"f 55.3 1.8 36.4 2.17
Florianépolis 59.7 1.3 37.7 0.77
Joinville 22.7 1.0 26.8 0.84

Source: Primary

For the M component (missed), the study
found a value of 1.0%, which was lower than those

The prevalence of caries in the city of Joinville,
considering the sample studied, exhibits a decrease

reported in the SB Brazil 2010 epidemiological
survey [4] for Brazil (5.8%), countryside of the
South Region (1.8%) and Florianépolis (1.3%).

Concerning to F component (filled), the present
study found a value of 26.8%, which was different
from those of the SB Brazil 2010 epidemiological
survey for Brazil (35.3%), countryside of the South
Region (36.4%) and Florianépolis (37.4%) [4]. It could
be inferred that the result found in the study of
Joinville is in agreement with the percentage of
decayed teeth, which was lower than those of the
other areas, as previously cited. Still, the study
identified that 70.6% of the adolescents did not
required any treatment.

similar to that found by the Brazilian Ministry
of Health at 12 years-old. The mean DMFT value
decreased from 1.19 to 0.84, exhibiting a reduction
of 30%, while this same index showed a reduction
of 26% for all the country. The result confirms
the decrease in the caries prevalence at this age
range, similarly to which has been happening
in the Brazilian South and Southeast Regions,
and demonstrated by the epidemiological surveys
conducted by the Brazilian Ministry of Health in
2003 and 2010 [2, 4].

Pinto [16], Marcenes and Bonecker [10],
Traebert et al. [21] observed that the oral health
condition improved in the last decades in Brazil.
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The authors cited as possible causes for this
decrease: the addition of fluoride to public water
supply, the large use of fluoride dentifrices and the
changes in the health services which accompanied
the implementation of the Brazilian Unified Health
System. Other important causes would be, in
some countries, the consumption of sugar and
the improvement in the life conditions of the
population [10, 16, 21]. The results found by the
survey in Joinville demonstrated the decrease in
the caries rates, confirming the findings in the
aforementioned studies.

According to SB Brazil epidemiological survey
[2], at 12 years-old, there are marked differences
between the cities with and without water supply
fluoridation. Joinville is a fluoridated city since
1979, so that 12-year-old children have already
been receiving fluoride since their birth.

Conclusion

The 12-year-old students of the city of Joinville
(SC) evaluated by this study exhibited a low
prevalence of caries, reaching the rate advocated by
WHO for 2010 [8], fact that indicates that preventive
and oral health promotion measurements for this
age range are right on target. Other oral health
epidemiological surveys should be conducted
to monitor the epidemiological profile of this
population.
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