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Dental caries is a major public health problem and
is one of the most common chronic diseases

among human populations. It affects considerable
proportions of schoolchildren and adults in several in-
dustrialised, Latin and Asian countries (Petersen,
2003), causing pain/discomfort and resulting in high
costs associated with treatment (Reisine, 1985).
Nonetheless, recent declines in dental caries rates in
children and young age-groups have been extensively
documented (Bonecker and Cleaton-Jones, 2003;
Seppa et al, 2000; Sgan-Cohen et al, 2000).

Information from the World Health Organization
(WHO) on the prevalence of dental caries in 12-year-old
children, the age of reference for international com-
parisons, reveals two distinct trends: (i) declining
prevalence of dental caries in developed countries,
such as Japan, Australia and Finland; and (ii) increas-
ing rates in Chile and Jordan (WHO, 2002).

Three nation-wide studies demonstrated a large re-
duction in caries severity between 1986 and 2003 in
Brazil. The mean DMFT Index of children aged 12
years decreased from 6.7 to 2.8 during the observed
period, which corresponds to a decrease of 58.2%. In
addition to this nationally reported decline, numerous
surveys carried out in Brazilian municipalities showed
similar trends (Table 1).

In Florianópolis, the capital of Santa Catarina State
(Brazil), three cross-sectional studies were conducted
among all 12- and 13-year-old children attending the
same school in 1971, 1997 and 2002. The first two,
under similar methods and diagnostic criteria, 
registered a reduction of 32.6% in caries severity
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(Freysleben et al, 2000). The latter, carried out in
2002, confirmed the declining trend and documented
a decrease of 28.2% and 53.3% in caries prevalence
and severity respectively (Bastos et al, 2004). To our
knowledge, there are few studies conducted in the
same school for such a long period of time under the
supervision of the same research team.

The main objective of the present study was to esti-
mate dental caries prevalence and severity among all
12- and 13-year-old schoolchildren enrolled in a pub-
lic school in 2005 and to establish comparisons with
the results of studies previously conducted in the
same school in 1971, 1997 and 2002.

MATERIALS AND METHODS

The sample comprised all 12- and 13-year-old children
(n = 190) enrolled in a public school (Padre Anchieta 
Basic School) from Florianópolis, Santa Catarina, Brazil,
in 2005. Prevalence and severity of dental caries were
measured through DMFT Index in respect to the criteria
set forth by WHO in 1997 (WHO, 1997).

Before commencing the clinical examinations, the
only examiner (MLS) was trained and calibrated by a
member of the research team (JLDB), regarded as the
gold standard, according to methods and procedures
published previously (Peres et al, 2001). One in every 20
children was re-examined to test intra-examiner agree-
ment. Reliability was assessed through the Kappa test
on a tooth-by-tooth basis. The gold standard (JLDB) was
responsible for the collection of clinical data in the pre-
vious study (2002), and had been trained by an experi-
enced dental epidemiologist (MAP). The latter was in
charge of the calibration procedures placed in the 1997
survey.

Children were clinically examined at the school 
under natural light using plane mouth mirrors and 
sterilised gauze to remove gross debris. A scribe
recorded all clinical data in appropriate forms.

Data were processed for analysis using the Statis-
tical Package for Social Sciences 10.0 (SPSS) for Win-
dows (Nie et al, 1975). Descriptive statistics of DMFT
Index, including confidence intervals (95%) were cal-
culated. Significant caries index (SiC) for the years
2002 and 2005 was calculated by taking the mean
DMFT from the one-third of the individuals who pre-
sented the highest DMFT values in the given popula-
tions (Bratthall, 2000). The Care Index was obtained
for the group as a whole in 1971, 1997, 2002 and
2005 as the ratio of the mean filled (F) component to
the mean DMFT Index and later multiplied by 100
(Walsh, 1970).

Differences in the mean DMFT Index according to
age and gender were tested through Mann-Whitney U-
Test considering the asymmetric distribution of the
DMFT Index. The significance level was set at p < 0.05.

A letter was sent to the parents of the selected chil-
dren explaining the aims, characteristics and impor-
tance of the study and asking for their participation.
The Ethics Committee of the Federal University of 
Santa Catarina granted formal ethical approval for this
project.

RESULTS

From a total of 190 schoolchildren, four could not be
reached due to school absences, nine refused to par-
ticipate in the study and six were transferred to other
schools, which gives a response rate of 90.0%. Kappa
values calculated for intra-examiner variability were all

188 Oral Health & Preventive Dentistry

Souza et al

Total Annual 
Reference City Age Period reduction (%) reduction (%)

Viegas and Barretos, SP 12 1971–1987 57.7 3.6
Viegas, 1988
Basting et al, 1997 Piracicaba, SP 12 1971–1996 77.0 3.1
Dini et al, 1999 Araraquara, SP 12 1989–1995 31.5 5.2
Narvai et al, 2000 São Paulo, SP 12 1986–1996 68.2 6.8
Traebert et al, 2001 Blumenau, SC 12 1968–1998 81.7 2.7
Bastos et al, 2002 Bauru, SP 12 1976–1995 58.2 3.0
Panizzi et al, 2004 Chapecó, SC 12 1996–2002 45.4 7.5

SP. São Paulo; SC, Santa Catarina

Table 1   Brazilian studies documenting reductions in caries experience among 12-year-old 
children
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higher than 0.7 and the great majority of values were
equal to one.

Table 2 displays the age and gender distribution of
the samples in 1971, 1997, 2002 and 2005. In 1971
there were 127 children (62.9%) aged 12 years, while
in 1997, 2002 and 2005 there were 101 (57.7%), 88
(52.1%) and 118 (69.0%) children of the same age re-
spectively. The gender distribution varied from 90
(51.4%) boys in 1997 to 77 (45.6%) in 2002 and 81
(47.4%) in 2005. The gender distribution for the year
1971 is unavailable.

Differences in the DMFT Index across gender and
age were not statistically significant, yielding p-values
of 0.1 and 0.4 by Mann-Whitney U-Test respectively.
Therefore all results are presented for the sample as
a whole.

Between 1971 and 2002, the decayed component
(D) showed the greatest reduction, followed by the
missing (M) and F components (91.7%, 79.5% and
29.0% respectively). However, between 2002 and
2005, the F component demonstrated the greatest
decline (53.0%), while the D component reduced 
by 29.2% and the M component reduced by 50.0%
(Table 3).

Caries prevalence declined from 98.0% (CI 95%
96.0–100.0) in 1971 to 93.7 (CI 95% 90.0–98.0) in
1997, when the Klein and Palmer (1938) diagnostic
criteria were adopted. Between 1997 and 2002, and
considering the WHO diagnostic criterion set forth in
1987 (WHO, 1987) and 1997 (WHO, 1997) respec-
tively, the caries prevalence declined from 80.0% (CI
95% 74.0–86.0) to 57.4% (CI 95% 50.0–65.0). In the
last period of observation (2002–2005), caries preva-
lence declined from 57.4% (CI 95% 50.0–65.0) to
40.9% (CI 95% 33.5–48.4) according to the criteria
proposed by WHO in 1997 (WHO, 1997).

The mean DMFT Index was 9.2 (CI 95% unavailable)
in 1971, which declined to 6.2 (CI 95% 5.2–7.4) in
1997 according to the Klein and Palmer (1938) diag-
nostic criteria. The mean DMFT Index reached 3.0 (CI
95% 2.7–3.3) in 1997 and 1.4 (CI 95% 1.1–1.6) in
2002, when the WHO diagnostic criteria were adopt-
ed (WHO, 1997). In 2005, the last year of observation,
the mean DMFT Index recorded was 0.8 (CI 95%
0.6–1.0). The general trend in the DMFT Index is rep-
resented in Fig 1.

The values of SiC for the years 2002 and 2005 were
3.4 (CI 95% 3.0-3.8) and 2.2 (CI 95% 1.8-2.5) 
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Fig 1 Trends in mean DMFT Index among 12- and 13-year-
old schoolchildren enrolled in Padre Anchieta Basic School in
1971, 1997, 2002 and 2005. Florianópolis, SC, Brazil, 2005.
* Klein and Palmer (1938) diagnostic criteria
** WHO diagnostic criteria (WHO, 1987)
*** WHO diagnostic criteria (WHO, 1997)

Variables 1971 1997 2002 2005
n % n % n % n %

Age
12 years 127 62.9 101 57.7 88 52.1 118 69.0
13 years 75 37.1 74 42.3 81 47.9 53 31.0
Total 202 100.0 175 100.0 169 100.0 171 100.0

Gender
Male * * 90 51.4 77 45.6 81 47.4
Female * * 85 486 92 54.4 90 52.6
Total 202 100.0 175 100.0 169 100.0 171 100.0

* Unavailable information

Table 2  Age and gender distribution of schoolchildren enrolled in Padre Anchieta Basic School. Florianópolis, SC,
Brazil, 2005
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respectively. This corresponds to a reduction of 35.3%
in the SiC. 

DISCUSSION
This study presents an actual decline in caries experi-
enced among schoolchildren enrolled in a public
school in Southern Brazil, named Padre Anchieta 
Basic School, over a period of 34 years. All studies 
conducted between 1971 and 2005 were supervised
by the same research team, followed similar methods
in calibration training of the examiners and achieved
high scores of reliability. These factors contribute to
the internal validity of the presented data. Neverthe-
less, one of the limitations is the lack of an inter-
examiner reliability assessment, since different exam-
iners of the same team were involved in the consecu-
tive cross-sectional investigations. In fact, we believe
that this may have not biased our estimates, since 
only one examiner was responsible for the collection of
clinical data in each study year, the field-work had
been under supervision of the same person through-
out the majority of the studies, and the methods and
procedures adopted for calibration training, which
were based on a previously published paper (Peres et
al, 2001), were strictly followed.

Even though different diagnostic criteria were
adopted in some of the conducted investigations, a sig-
nificant reduction of 58.2% in caries prevalence be-
tween 1971 and 2005 is worth noting.

Bonecker and Cleaton-Jones (2003), in a systemat-
ic review of caries trends in Latin American and
Caribbean countries between 1970 and 2002, con-
cluded that a considerable reduction in caries preva-
lence and severity occurred in children 11–13 years
old. In Brazil, nationwide as well as local studies sup-
port such a trend. In the city of São Paulo, a reduction

of 68.2% was recorded between 1970 and 1996,
which corresponds to an annual decrease rate of 2.6%
(Narvai et al, 2000). In Paulínia, a medium-sized city
located in São Paulo State, a decrease of 66.7% in
caries severity was registered over a period of 6 years
(Gomes et al, 2004).

With regard to the M component, it maintained the 
relative weight of around 5% throughout the entire 
observation period. The only occasion when it was very
low was in 1997, when it reached 0.5% of the mean
DMFT Index. These data may be attributed to 
decreasing numbers of teeth being extracted due to
dental caries.

The F component had a relative weight of around
10% in the first two surveys, but increased its relative
participation in 2002 (47.5%) and decreased in 2005
(38.3%). Therefore, a small relative reduction of the
filled component occurred in the last observation 
period. The Care Index shows the same trend observed
for the filled component during the studied period,
which may be interpreted as a result of restricted ac-
cess to oral health services between 2002 and 2005
and/or changes in criteria for placement of fillings over
time.

Mean value of DMFT Index recorded by the present
study is considered very low and has already reached
the WHO goals for the year 2010 (Gomes et al, 2004).
Among all components of the DMFT Index, the D com-
ponent presented a great relative weight (of about
90%) in the first 2 years of examination. In 2002 it de-
clined to 46.7% and soon after reached 56.8% of the
mean DMFT Index. This finding may be interpreted as
a result of decreasing numbers of decayed teeth in the
studied population.

Reduction in caries experience could also be con-
firmed in the one-third of individuals presenting the
highest DMFT values according to the SiC, which de-

190 Oral Health & Preventive Dentistry

Year D M F DMFT Index
Mean CI 95% % Mean CI 95% % Mean CI 95% % Mean CI 95% %

1971** 7.9 * 85.6 0.4 * 4.2 0.9 * 10.1 9.2 * 100.0
1997*** 2.4 4.6–6.8 90.7 0.03 0.02–0.04 0.5 0.6 0.2–0.9 8.8 3.0 5.2–7.4 100.0
2002**** 0.7 0.6–0.7 46.8 0.08 0.03–0.1 5.8 0.7 0.5–0.9 47.5 1.4 1.1–1.6 100.0
2005**** 0.5 0.3–0.6 56.8 0.04 0.01–0.06 4.9 0.3 0.2–0.4 38.3 0.8 0.6–1.0 100.0

* Unavailable information
** Klein and Palmer (1938) diagnostic criteria
*** WHO diagnostic criteria (WHO, 1987)
**** WHO diagnostic criteria (WHO, 1997)

Table 3  Mean DMFT Index and its components decayed (D), missing (M) and filled (F) teeth in 12- and 13-year-old
schoolchildren enrolled in Padre Anchieta Basic School in 1971, 1997, 2002 and 2005. Florianópolis, SC, Brazil, 2005

Souza et al
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clined 35.3% from 2002 to 2005 in the present study.
This finding was also reported in other countries, such
as Switzerland (Marthaler et al, 2005), Mexico, France
and Senegal (Nishi et al, 2002). Reduction in the SiC
Index was simultaneous to the observed reduction in
DMFT Index, meaning that those most affected by den-
tal caries also benefited from the improvement in oral
indices.

Considering the studied period as a whole (1971–
2005), fluoridation of water supplies, which began to
be implemented in 1982 in Florianópolis, and the in-
crease in the consumption of fluoridated dentifrices af-
ter the end of 1980s may have been the main reasons
for the observed decline in caries experience. More-
over, the improvement in the socioeconomic condi-
tions of Florianópolis, evidenced by data presented in
the city’s official website (www.pmf.sc.gov.br), may
have played a role in the reported caries decline.

Changes in diagnostic criteria, on the other hand,
have really contributed to the mentioned reduction, a
finding previously reported in another publication
(Marcenes et al, 2001). Such a finding was evidenced
in the two 1997 studies, conducted by one of the pre-
sent researchers. In the first 1997 study, caries was
recorded if frank cavitation was present or if the ex-
plorer resisted removal after the insertion into a pit or
fissure with moderate to firm pressure, if a softness at
the base of the area was identified or if opacity adja-
cent to pit or fissures showed evidence of undermined
or demineralised enamel. Also, caries was recorded in
a smooth area of facial or lingual surface if there was
a white spot as evidence of subsurface demineraliza-
tion or softness was identified by the penetration of
the explorer. In the second clinical examination per-
formed in 1997 one week later, the WHO criteria pro-
posed in 1987 were used (WHO, 1987). Caries was
recorded as present when a lesion in a pit or fissure,
or on a smooth tooth surface, had a detectable soft-
ened wall. A tooth with a temporary filling was also in-
cluded in this category. On proximal surfaces, the ex-
aminer must have been certain the explorer had en-
tered a lesion. Where any doubt existed, caries was not
recorded as present. A single dentist using exactly the
same protocol, i.e. equipment, position and lighting,
but not the same criteria in the second examination,
carried out both clinical examinations. This made it
possible for us to detect the contribution of changing
diagnostic criteria toward reduction of caries: between
1971 and 1997, although 47.2% of the reduction was
real, 52.8% of it was a statistical artefact due to
changes in the criteria for measuring caries used by
epidemiologists (Marcenes et al, 2001).

Finally, the results of this study cannot be inferred
to all schoolchildren aged 12 and 13 years in Flori-
anópolis, although the data may be used as a proxy for
the dental conditions of this city and may serve as a di-
agnostic picture for policy makers in order to imple-
ment oral health surveillance and interventions/ser-
vices.
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