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Dental caries spectrum profile in 
Brazilian public school children 
and adolescents

Abstract: Dental caries remains a major public health problem, with a 
higher prevalence among in adolescence. The present study aimed to 
assess the dental caries spectrum profile in children and adolescents 
in Brazilian public schools. A cross-sectional study was performed 
in two public schools in Brazil to examine the permanent teeth of 
children and adolescents. The dental caries were assessed by applying 
the Caries Assessment Spectrum and Treatment (CAST) instrument, 
and the results were distributed as per disease status (healthy/codes 
0–2; pre-morbidity/code 3; morbidity/code 4–5; severe morbidity/codes 
6–7; mortality/code 8) and by severity as per the CAST-F1 formula (no 
severity, mild, moderate, and severe). The CAST data were described 
by age groups (8–9 y, 10–11 y, 12–13 y, 14–15 y, 16–17 y, and 18–19 y). 
The Kruskal–Wallis test was used to investigate differences in CAST 
prevalence and severity among the groups (p < 0.05). Total 598 students 
were enrolled. Most of the subjects were male (53.34%) and belonged to 
the age group of 12–13 y (34.95%). The variables CAST 0/1 (p = 0.024), 
CAST (p = 0.024), and CAST-F1 (p = 0.029) showed significant differences 
among age groups, and the post hoc test showed the differences in 
these variables as per the age groups of 14–15 y and 16–17 y (CAST 
0/1, p = 0.047; CAST, p = 0.047; CAST-F1, p = 0.033). The dental caries 
spectrum increased from 8 to 19 y with a peak in the prevalence and 
severity in the middle of adolescence.
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Introduction

Dental caries is a sugar-dependent disease; therefore, with an 
acidogenic bacterial biofilm as the etiology for dental hard tissue 
degeneration.1 However, the multifactorial character of dental caries 
is also recognized, prompting several researchers to explore the 
sociodemographic variables.2,3,4 associated with dental caries, such 
as age.5,6,7,8. Brazilian national oral health surveys have been officially 
observing dental caries in children and adolescents since 1986.9 The 
decline is evident in 12-year-old children and adolescents aged 15–19 y 
in these studies; however, there is a marked age increase in dental 
caries maintaining a proportion similar to 1:2 between children and 
adolescents (6.65:12.68–1986;9 2.78:6.17–2003;10 2.07:4.25–201011).
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Many variables might be considered as predictors 
of dental caries throughout the period of adolescence, 
such as female sex, increased sugar intake, poor oral 
health self-assessment, dental visits, and ageing.12 
In the previous Brazilian National Dental Survey11 
of 2010, living in cities with fluoridated tap water, low 
coverage of water supply, and residing in low-median 
income municipalities were considered as contextual 
determinants. Moreover, non-Caucasian origin, 
belonging to a low-income family, and the presence 
of clinical conditions, such as dental calculus or 
bleeding gums, were associated with the individual 
determinants of dental caries in children aged 12 y.4 
In the Brazilian State of São Paulo, from 2002 to 2010, 
a decrease was recorded in the incidence of dental 
caries in children aged 12 y old and in adolescents; 
however, in the group with few caries, tooth loss 
decreased, while the untreated dental caries and the 
need for treatment increased.13 Untreated dental caries 
have been investigated in a systematic review with 
metaregression and the increase in the prevalence 
of dental caries peaked in those with permanent 
teeth, although not during adolescence.14 During 
this period of aging and in Brazilians, caries, the 
decline was unequal and influenced by schooling and 
family income.15 Dental caries can also be influenced 
by social determinants of health, and management 
strategies must include plans for prevention and 
assistance in absolute and relative ways; age plays 
an important role.

The Caries Assessment Spectrum and Treatment 
(CAST) was introduced in dental literature for 
epidemiologic purposes in  2011.16 Thereafter, 
validation studies.17,18 have confirmed its reliability 
for epidemiologic surveys and clinical studies.19 An 
important concern about a new index for dental caries 
assessment is associated with the comparability with 
previous published data. Moreover, Decayed Missing 
Filled Teeth (DMFT) has been widely used since 1937.20 
Nevertheless, the CAST index is acceptable for 
comparison with the dental caries criteria proposed 
by the World Health Organization.21 In a recent study, 
CAST showed better properties for epidemiologic 
studies22 because the collection of data time was similar 
to DMFT, provided better distribution of the disease 
that enabled better observation for preventive and 

curative needs, from ICDAS, which was difficult to 
analyze and demanded more time to register data, 
and from DMFT, which was the fastest way to register 
data, however it underestimated caries prevalence). 
The hierarchical CAST design allows an evaluation 
of the severity categories (healthy–CAST 0 to 2; 
pre-morbidity–CAST 3; morbidity–CAST 4 and 5; severe 
morbidity–CAST 6 and 7; and mortality–CAST 8)23.

inally, the development of a formula called 
CAST-F1 allows the investigators to score the 
distribution into 3 severity categories (mild, moderate, 
and severe).24

Dental caries is an important chronic disease 
despite the important worldwide decrease in the 
prevalence in younger subjects observed in the 
previous decades.14 Throughout life, the occurrence of 
dental caries is expected to increase with age, as shown 
in diverse Brazilian national studies conducted in 
1986,9 2003,10 and 2010.11 Nevertheless, the investigation 
model proposed in these studies did not intend to 
survey subjects of every age, and it is unknown 
if this increase is constant or if there could be a 
peak of increase during adolescence. Therefore, we 
aimed to answer the following question: Is there a 
constant increase in dental caries from childhood 
to adolescence or there is a peak point of increase 
during adolescence?

Methodology

The study was conducted in Bauru (Brazil), a city 
located in the center-west of the State of São Paulo 
that had 343,937 inhabitants in 2010 as per the 
Brazilian DemoFigure Census; the estimated number 
of residents was 371,690 in 2017. This Census (2010)25 
registered 13,185 male and 12,734 female individuals 
in the age group of 10–14 y and 13,660 male and 
13,039 female individuals aged 15–19 y. In 2015, 
Bauru had a school network that included 107 middle 
schools, distributed among private (38 schools with 
10,609 enrollments) and public state administration 
(53 schools with 23,188 enrollments) plus 16 municipal 
public schools with 8,352 students. For high school, 
there were 27 private schools (3,024 enrollments) and 
35 state public schools (11,450 enrollments), making a 
total of 62 schools (IBGE, 2017). Bauru city presented a 
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Municipal Human Development Index (HDI) of 0.607 in 
1991, 0.736 in 2000, and 0.801 in 2010. The Gini indexes 
for per capita household income were 0.524 for 1991, 
0.583 for 2000, and 0.560 for 2010. The sample was 
selected from two public schools in the outskirts of 
Bauru (Escola Estadual Francisco Alves Brizola and 
Escola Estadual Walter Barreto Melchert) in 2015.

Ethical aspects
This study was approved by a Brazilian Human 

Ethics Research Board (CAAE 24012913.0.1001.5417) 
and was conducted as per the World Medical 
Association Declaration of Helsinki. The participants 
or their legal guardians signed an informed consent, 
and every participant aged <18 y also signed an 
informed consent before the epidemiologic exams 
were conducted, complying with the Brazilian and 
international recommendation.

Sampling
For this observational cross-sectional analytics 

epidemiology study, the minimal sample size was 
based on a previous study26 on adolescents (15–19 y 
old) in the same city that showed a prevalence of 
71.69% for dental caries. The sample calculus for this 
population survey was performed using software 
StatCalc/Epi Info T.M. 7.2.2.6. for a finite population 
of 1335 students enrolled in both schools. The criteria 
used in the calculus were a prevalence of 71.69%, 
5% for acceptable margin of error and 1.1 for design 
effect. The minimal population estimated for this 
study was 280 participants, with 140 from each school. 
This study was nested in a randomized controlled 
clinical trial for validation of the technique ART 
class II restorative in permanent teeth.27 Two public 
schools from the north city outskirts were chosen 
because of the higher incidence of dental caries in 
vulnerable communities that received assistance for 
dental caries as part of our research project; thus, 
every student ethically allowed to participate in the 
main study was examined.

Inclusion and exclusion criteria
All students aged 8–19 y old who were enrolled 

in the two public schools were eligible for study 
participation. The exclusion criteria established 

were the use of fixed orthodontic appliances and/or 
the participation in other health researches using 
medication or any dental treatment.

Data collection
Four dentists were the examiners and participated 

in a calibration process before the collection of the 
main data with same dental caries, environment, and 
procedures criteria. Two sessions were conducted in 
2 don 15 students aged 14–17 years, they were chosen 
from caries free mouth to severe dental caries pattern, 
with the aim of predicting the most different clinical 
situations possibly found in the main survey. All 
the examinations were performed using the CAST 
methodology with participants seated in front of 
the dentist examiner in a room with artificial light, 
except plenty of natural light entering from a huge 
window in front of the participants. Every tooth 
was observed with a dental mirror number 5 and 
if necessary, a CPI probe was used, both sterilized. 
The first two rounds were discarded. The last round 
showed 0.95 for intra-examiners and 0.87 for the 
inter-examiners kappa statistics. During the main 
dental data collection, 10% of the participants were 
re-examined, and kappa statistical analysis was 
performed with a result of 0.84. Before any dental 
examination, all the participants were invited to 
brush their teeth with a toothbrush filled with 
fluoride toothpaste (Colgate Triple Action®, 1,450 ppm 
fluoride) and use dental floss after brushing, under the 
supervision of a dentist. Examiners used a coat and 
a mask, before and between each examination; the 
examiners discarded the procedure gloves, washed 
hands, and used fresh gloves after each procedures. 
After single use, all the instruments were gathered 
in a plastic box with enzymatic detergent and were 
cleaned and sterilized properly in an autoclave.

Dental caries epidemiology
Using the CAST methodology,16 each tooth received 

a score between 0 and 9, depending on the crown 
condition (Table 1). All the outcomes studied originated 
from the same database from the dental caries survey 
conducted in both schools. Each tooth received the 
corresponding CAST code as per the observed dental 
condition during the examination. In order to obtain 
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the total and the average value of the CAST per 
participant, the sum of the CAST codes and its mean 
values considered only CAST 2 to CAST 8 resulting 
in the CAST variable. The participants were also 
classified as per the highest observed CAST code, and 
then the mean value was obtained, thus providing 
the “maximum CAST” score variable. Severity 
categories were also differentiated as healthy (sum 
of CAST 0–2), pre-morbidity (CAST 3), morbidity 
(sum of CAST 4–5), severe morbidity (sum of CAST 
6–7) and mortality (CAST 8). The severity variable 
“CAST-F1” was calculated by weighting each cast 
differently, as can be seen in the following formula: 
0.25*CAST3 + 1*CAST4 + 2*CAST5 + 4*CAST6 + 
5*CAST7 + 6*CAST824. This formula excluded sound, 
sealed, and filled teeth (CAST0, CAST1, and CAST2) 
and attributed a greater weight as the level of severity 
increased in each CAST. The CAST-F1 variable was 
classified as follows: no severity (CAST-F1 score = 0), mild 
(CAST-F1 0 < score ≤ 2), moderate (CAST-F1 2 < score ≤16), 
and severe (CAST-F1 score >16).24

Age
Age information was collected using self-response 

from each participant aged 8–19 y and then grouped 
into the following age groups: 8–9 y, 10–11 y, 12–13 y, 
14–15 y, 16–17 y, and 18–19 y. These groups were 
established, considering the similar daily life events 
that might be occurring as per the psychological 
and physical aging process because the occlusal 
development to permanent dentition mainly 

considering second molar eruption was a slightly 
different in time for males and females, therefore 
improving statistical analyses.

Statistical analysis
The distribution of the variables CAST, CAST 

maximum and CAST-F1, did not present a normal 
curve when the Kolmogorov-Smirnov test was applied 
(p < 0.05). The Kruskal–Wallis test (p < 0.05), followed 
by Dunn’s post hoc test, was applied to identify 
significant statistical relationships between age groups 
for each mean value of the CAST and its components, 
CAST maximum and the severity score of CAST-F1. 
The chosen methodology was only associated with 
the differences between 8–9 X 10–11; 10–11 X 12–13; 
12–13 X 14–15; 14–15 X 16–17; 16–17 X 18–19 (p < 0.05).

Results

A total of 598 participants were enrolled, and 
most of them were boys (53.34%). The patient age 
ranged from 8–19 y and was grouped as 8–9 y, 10–11 y, 
12–13 y, 14–15 y, 16–17 y, and 18–19 y. The age group 
of 12–13 y comprised more subjects (34.95%), as can 
be seen in Table 2.

When the CAST mean value (standard deviation), 
median, and the CAST components (0/1 to 8) values 
were compared among the age groups with the 
Kruskal–Wallis test, only the CAST and the CAST 
0/1, CAST 3, and CAST 4 components presented a 
significant difference (Table 3). Dunn’s post hoc test 

Table 1. CAST codes and description.

Characteristic Code Description

Sound 0 No visible evidence of a distinct carious lesion

Sealant 1 Pits and/or fissures are at least partially covered with a sealant material

Restoration 2 A cavity is restored with an (in)direct restorative material

Enamel 3
Distinct visual change in enamel only; a clear caries-related discoloration is visible, with or without localized 

enamel breakdown

Dentine
4

Internal caries-related discoloration in the dentine; the discolored dentine is visible through the enamel that may or 
may not exhibit a visible localized breakdown 

5 Distinct cavitation into the dentine; the pulp chamber is intact

Pulp 6 Involvement of the pulp chamber; distinct cavitation reaching the pulp chamber, or only root fragments are present

Abscess/Fistula 7 A pus-containing swelling or a pus-releasing sinus tract related to a tooth with pulpal involvement

Lost 8 The tooth has been removed because of dental caries

Other 9 Does not match with any other descriptions
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pointed out these differences between the 14–15 y 
and 16–17 y age groups, regarding the same variables. 
Although an oscillation was observed in the CAST 
values among the age groups, it increased from 
1.68 in those aged 8–9 y to 3.54 in those aged 18–19 y, 
as shown Table 3.

In Table 4, the maximum CAST variable and its 
components (CAST 0/1 to 8) were also distributed 
by age group. For each component, the number of 
participants and its percentage from the total are 
shown. In the maximum CAST column, the mean 

value, standard deviation, and median of each age 
group have been presented. No significant difference 
was observed among the patients from different 
age groups for either the maximum CAST or its 
components.

The CAST methodology23 allows the following 
categorization of its components as per severity: 
healthy (CAST 0–2), pre-morbidity (CAST 3), morbidity 
(CAST 4–5), severe morbidity (CAST 6–7), and mortality 
(CAST 8). As shown in Figure 1, the healthy category, 
even though it presented a fluctuation in its values, 

Table 2. Distribution of participants in the study, by age and sex

Age (y)
Female Male Total

n % n % n %

8–9 16 2.68 18 3.01 34 5.69

10–11 68 11.37 60 10.03 128 21.40

12–13 102 17.06 107 17.89 209 34.95

14–15 63 10.54 100 16.72 163 27.26

16–17 24 4.01 27 4.52 51 8.53

18–19 6 1.00 7 1.17 13 2.17

Total 279 46.66 319 53.34 598 100.00

Table 3. CAST and CAST components values by age group of schoolchildren and adolescents.

Age groups (y) CAST 0/1 CAST 2 CAST 3 CAST 4 CAST 5 CAST 6/7 CAST 8 CAST CAST (median)

8–9

mean 26.26 0.41 0.65 0.26 0.03 0.26 0.06 1.68
1

SD 2.18 1.46 1.35 0.79 0.17 0.79 0.34 2.08

10–11

mean 26.54 0.37 0.61 0.24 0.16 0.05 0.03 1.46
0

SD 2.06 0.84 1.30 0.76 0.76 0.26 0.22 2.06

12–13

mean 26.61 0.33 0.63 0.27 0.09 0.03 0.03 1.39
0

SD 2.13 0.97 1.19 0.76 0.54 0.25 0.27 2.13

14–15

mean 26.65 0.33 0.58 0.20 0.08 0.10 0.04 1.33
0

SD 1.93 0.96 1.27 0.70 0.40 0.50 0.25 1.91

16–17

mean 25.75 0.49 1.14 0.41 0.10 0.12 0.00 2.25
1

SD 2.70 1.08 1.60 0.83 0.30 0.48 0.00 2.70

18–19

mean 24.46 0.69 1.62 0.77 0.15 0.08 0.23 3.54
3

SD 3.31 2.21 1.45 1.36 0.38 0.28 0.83 3.31

p-value* 0.024 0.631 0.001 0.008 0.546 0.162 0.650 0.024

p-value** 0.047 - 0.003 0.014 - - - 0.047

*Kruskal–Wallis Test (e.g.,: CAST 0/1 [H (5) = 12,866; p < 0.05]); ** Dunn’s post hoc Test (CAST 0/1; 14-15X16-17); (CAST 3; 14-15X16-17); 
(CAST 4; 14-15X16-17); (CAST; 14-15X16-17).
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showed a decrease with an increase in age; there was 
no significant change in the pre-morbidity of the 
groups and the categories morbidity, severe morbidity 
and mortality increased with age.

Severity, assessed using the CAST-F1 formula, 
was also categorized, as can be seen in Figure 2. 
The variations for each severity category did not 
indicate a pattern for those aged 1–4 y. However, for 

Table 4. Maximum cast and its components distribution, by age groups.

Age Groups (y)
CAST 0 

/ 1
CAST 2 CAST 3 CAST 4 CAST 5

CAST 6 
/ 7

CAST 8
Maximum CAST 

(mean;SD) (median)*

8–9

n 14 3 8 3 1 4 1
2.32; 2.34 3

% 41.18 8.82 23.53 8.82 2.94 11.76 2.94

10–11

n 66 11 21 12 9 6 3
1.86; 2.20 0

% 51.56 8.59 16.41 9.38 7.03 4.69 2.34

12–13

n 112 17 36 26 10 4 4
1.68; 2.04 0

% 53.59 8.13 17.22 12.44 4.78 1.91 1.91

14–15

n 87 14 28 14 8 8 4
1.77; 2.18 0

% 53.37 8.59 17.18 8.59 4.91 4.91 2.45

16–17

n 23 0 11 8 5 4 0
2.24; 2.20 3

% 45.10 0.00 21.57 15.69 9.80 7.84 0.00

18–19

n 3 1 2 5 1 0 1
3.15; 2.27 4

% 23.08 7.69 15.38 38.46 7.69 0.00 7.69

*Kruskal–Wallis test: p > 0.05.

*Age Groups: 1: 8 and 9 y; 2: 10 and 11 y; 3:12 and 13 y; 4: 14 and 15 y; 5: 16 and 17 y; 6: 18 and 19 y.

Figure 1. Percentual distribution of CAST components as per the category of severity in each age group.

%

Age groups*

Morbidity Severe morbidity MortalityPre-morbidityHealthy

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

CAST 0 CAST 1 CAST 2 CAST 3 CAST 4 CAST 5 CAST 6 CAST 7 CAST 8
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those aged 4–6 y, the “no severity” category showed 
a remarkable fall, with an increase in the other 
severity categories, especially “mild severity” that 
showed an important increment. The “moderate” 
category presented a decreased tendency in those 
aged 1–3 y and a marked increase in those aged 
4–5 y, followed by another decline at this point in 
those aged 6 y. Further, there was a greater increase 
in the “severe” category that was expressed more in 
the older age groups.

The variances observed in Figure 2 are shown 
in Table 5, displayed as per category (no severity, 
mild, moderate, and severe) and CAST-F1 mean 
and standard deviation values for each age group. 
A significant difference was observed only in the 
“CAST-F1” category with respect to its increase 
from 14–15 to 16–17 y. This difference is also shown 
in Figure 3.

Discussion

To our knowledge, this is the first study to analyze 
the prevalence and severity of dental caries from the 
new perspective of the CAST methodology.16,17,18,19,21,23,28 
We reported data from the mean values of CAST and 
its components, maximum CAST and its components, 
CAST components by categories, and the severity 
by CAST-F1 formula24 with a new category of “no 
severity” in addition to the “mild” category. The 
prevalence of dental caries increases from childhood 
to adolescence, and this increase peaks during 
adolescence, from the age group of 14–15 y to 16–17 y 
in terms of prevalence and severity.

Despite the decline in the prevalence of dental caries 
in the permanent teeth of children and adolescents, 
current strategies to prevent the evolution of this 
disease from childhood to adolescence have not been 
successful. It is crucial to identify epidemiologic 
variables to understand this phenomenon in an 
absolute and relative manners. Therefore, dental caries 

*Age Groups: 1-8 and 9; 2–10 and 11; 3–12 and 13; 4–14 and 
15; 5–16 and 17; 6–18 and 19.

Figure 2. Percentual distribution of the severity score CAST-F1 
and its categories, by age group.

%

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00
1 2 3 4 5 6 *

No severity Mild Moderate 

Cast-F1 categories

Severe

Table 5. Distribution of severity formula CAST-F1 and its categories, by age group.

Age Groups (y)
No Severity Mild Moderate Severe CAST-F1

n % n % n % n % mean (SD)

8–9 17 50.0 10 29.4 7 20.6 0 0.0 1.9 (3.65)

10–11 77 60.2 32 25.0 19 14.9 0 0.0 1.11 (2.45)

12–13 129 61.7 56 26.8 23 11.0 1 0.50 0.94 (2.68)

14–15 101 61.7 40 24.5 22 13.5 0 0.0 1.12 (2.65)

16–17 23 45.1 15 29.4 13 25.5 0 0.0 1.36 (2.40)

18–19 4 30.8 6 46.2 2 15.4 1 7.7 3.17 (6.97)

p-value* 1.000 0.791 0.300 1.000 0.031

p-value**   0.018

*Kruskal–Wallis test; ** Dunn’s post hoc Test

Figure 3. Means distribution of severity score as per CAST-F1, 
by age groups.
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from childhood to adolescence might be combated 
by a population-based strategy with a risk strategy 
to reach this population group.

Important physiological and behavioral changes 
occur in the aging process from childhood to 
adolescence; these influence the increasing prevalence 
of caries. The main physiological change with respect 
to occlusion regards to the permanent dentition which 
is established after exfoliation of deciduous teeth 
and eruption of second permanent molars. These 
physiologic events are crucial because dental caries are 
generally more common on the occlusal surfaces;29 this 
fact should be considered while planning preventive 
strategies, such as daily toothbrushing with fluoridated 
dentifrice. However, this moment of transition in life 
also provokes important behavioral changes toward 
autonomy and independence.30 The use of fluorides 
in regular toothbrushing at home and mouth rinsing 
in professional offices are determinants of protection 
against dental caries for children and adolescents31. 
Adolescents tend to stop following their parents advice 
and assume behavior related to social determinants 
of caries experience, such as the consumption of 
sugary beverages,32 visiting the dentist only when 
experiencing pain, and disregarding regular check-ups 
or prevention sessions.31 These predictors are more 
commonly observed when parents, especially 
mothers, are less educated,31 as commonly found 
in vulnerable populations. Adolescents from lower 
socioeconomic status families, as from disengaged, 
separated or connected families are more likely to 
have larger number of cavitated lesions,33 supporting 
our study’s findings.

Dental caries increases with age. Prospective 
studies have shown a significant correlation between 
early childhood caries (deciduous dentition) and caries 
in permanent dentition after 8 y of observation; the 
same observation regarding caries free in deciduous 
and in permanent dentitions was reported in a 
Chinese children/adolescent study.34 In Germany, in 
a 15-year cohort study, irrespective of whether they 
were treated or untreated, early childhood caries 
resulted in severe dental caries during adulthood.35 
These studies justify our study findings in terms 
of the increase of dental caries from childhood to 
adolescence, especially if the dental cavities were 

left untreated owing to the progressive nature of 
this disease.

The WHO strategy for age groups has not been 
revised, reinforcing the need for epidemiologic studies 
at each age, starting from childhood; this would 
provide accurate, detailed, and comprehensive data 
regarding the prevalence and severity of caries and 
would facilitate policy makers. The participants of 
this study were students from each age from 8–19 y 
who were enrolled in public schools from vulnerable 
neighborhoods of the same town. The dental caries 
prevalence for those aged 16–17 y increased as 
compared to those for subjects aged 12–13 y, similar 
to the increase observed from 12 to 15–19 y of age 
in the most recent Brazilian National Oral Health 
Survey,11 i.e., a proportion of 1 to 2. Nevertheless, 
the increase was found to peak from 14–15 y to the 
16–17 y of age, reinforcing the external validity of 
these data and inducing the following question: 
What could be the determinants of such variations at 
this particular moment of adolescence? The answer 
cannot be supported only by inequalities because 
in this study, the result was observed in the entire 
cohort. The highest increase in dental caries might 
be associated with lower family income or education 
lateness or delay subgroups.15

Another concern is related to the methodology 
used in this study with respect to the CAST index. An 
epidemiologic index must be simple to understand 
with codes and clear criteria to ensure a reliable survey. 
Dental caries have been reported with success using 
the DMFT index since 1937,20 with some improvements 
in recent years.36,37 In contrast, the CAST index registers 
dental caries in a different, hierarchical manner, with 
the possibility of comparing the new index results 
with those of the DMFT index.21 Moreover, in the 
CAST index, untreated dental caries are registered 
from several components, allowing the researchers 
and policy makers to determine the prevalence of 
the disease as per its stages as follows: whether in 
the enamel, in the dentine (two stages), or reaching 
the dental pulp. The DMFT index does not register 
enamel caries; thus, for comparison, it is only necessary 
to sum codes 2 (filled), 4–7 (untreated dental caries), 
and 8 (lost) to have DMFT result, which corresponds 
in our study to 0.75 for 14–15 age group, per example. 
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Knowledge of the disease stage is crucial for health 
policies because dental caries treatment varies as per 
its severity in terms of procedures, materials used, and 
the final cost. The CAST index may also enable the 
study of dental caries via its maximum CAST score 
registered in an individual or at a population level.

The CAST categories reported lower levels of healthy 
individuals after the age of 14–15 y; consequently, an 
increase is shown in the pre-morbidity, morbidity, and 
severe morbidity categories for those groups. The only 
exception was observed in those aged 16–17 y and 
18–19 y, where there was an obvious reduction in the 
number of subjects categorized with pre-morbidity, 
allowing an increase in the more severe categories, 
especially morbidity.

The results from the CAST-F1 variable confirmed 
these observations by showing that there was an 
increase in the values of almost all the severity 
categories from the age group of 14–15 y to 18–19 y, 
except for the “no severity” one that presented a 
contradictory trend. This information is extremely 
relevant because it shows the importance of conducting 
oral health care programs with educational and 
preventive measures in middle and high schools to 
lower the prevalence and severity of dental caries in 
the later years of high school.

Certain limitations of the present study must be 
discussed. Although the results of increased prevalence 
of dental caries in this study from childhood to 
adolescence were similar to those reported by the 
Brazilian National Oral Health National Surveys, 
it would be interesting to adjust and analyze the 
collected data in the context of important variables, 
such as family income, schooling years, and family 
participation in Brazilian government aid programs 
as “Bolsa Família.” In addition, the sample from the 
last National Survey was collected from the homes 

of the participants where it was possible to enroll 
informally working adolescents or those who were 
not enrolled in any school. However, the increase 
in dental caries increase at a proportion of 1:2 from 
12 to 15–19 y of age is well documented since the 
first Brazilian National Oral Health Survey in 1986. 
Further research is necessary to assess other individual 
variables, such as adolescent educational attainment 
in middle school, family wages and its social capital, 
and contextual factors related to the geographical 
location of private and public schools, and primary 
health attention access, such as Family Health Strategy 
in Brazilian public health system.

As dental caries in children and adolescents 
decline, many places are reaching DMFT around 
1 (one) with prevalence < 30%; therefore, the DMFT 
and SiC Index are becoming with similar results, 
CAST-F1 might be a reasonable way to provide a new 
epidemiological parameter to establish preventive 
measures for dental caries control and prevention in 
young populations with low dental caries prevalence 
and severity.

Conclusion

In this study, the dental caries spectrum presented 
an increase peak in prevalence and severity during 
the middle of adolescence, and the CAST index 
appeared appropriate for performing surveillance 
of dental caries.
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