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Abstract

Background: Although dental caries is a globally widespread disease, there is no consensus regarding the method
that should be used for their detection. In recent decades, a variety of new methods have been proposed for
measuring caries in a population. Three caries detection methods, the decayed, missing and filled (DMF) index, the
International Caries Detection and Assessment System (ICDAS) and the Caries Assessment Spectrum and Treatment
(CAST), were compared to provide information to guide future method choices.

Methods: This was a descriptive, cross-sectional study in which three methods were used to measure caries in
students, staff and their dependents at UNEB (State University of Bahia), Salvador, Brazil. We compared the mean
application time of each method and the frequencies obtained by each method using the following indicators: the
most severe caries lesion per individual; the mean number of missing, filled and decayed teeth; and the disease extent.

Results: The mean time taken to apply the DMF was 3.8 min; for ICDAS, it took 8.9 min, and for CAST, 4.7 min. When
calculating the indicator the most severe caries lesion per individual, the prevalence rates were as follows: 28.1% for
DMF, 84.0% for ICDAS and 75.0% for CAST. The mean numbers of decayed, missing and filled teeth were 6.0 according
to the DMF, 6.2 according to ICDAS and 5.9 according to CAST. When the disease extension indicator was used, the
following percentages of teeth were affected by caries: DMF 22.12%, ICDAS 49.11% and CAST 33.2%.

Conclusions: The DMF underestimated the occurrence of caries lesions in individuals but was the fastest method to
apply. ICDAS obtained detailed information regarding lesion severity, but it was a time-consuming method and
difficult to analyse. CAST described disease distributions very well and identified lesion severities and preventive and
curative needs in the examined group, and the time required to apply CAST was similar to that of the DMF.
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Background
Caries is a disease that is present in all countries around
the world. The signs and symptoms accumulate with in-
creasing age, with a prevalence of 100% in most adult
populations [1]. The occurrence of caries is a major
cause of pain, tooth loss, aesthetic and functional prob-
lems and work absenteeism [2].
Although caries is an oral disease that occurs world-

wide, according to Baelum and Fejerskov [3], there is no
consensus regarding which criteria and methods should

be used for its detection, and few studies compare differ-
ent methods for measuring caries in epidemiological sur-
veys involving adult populations [4, 5].
In recent decades, a wide variety of new methods have

been developed to measure caries in a population [6–13].
These methods measure caries lesions based on different
diagnostic thresholds. Some methods are able to measure
early non-cavitated enamel lesions, which are observed
only after drying the tooth surface, as indicated in the
International Caries Detection and Assessment System
(ICDAS) [11]. Others can detect early non-cavitated en-
amel lesions without the need to dry the tooth surface, as
indicated in the Caries Assessment Spectrum and Treat-
ment (CAST) [14]. The method used most frequently
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since the 1940s is the decayed, missing and filled (DMF)
index [15], which has generally been used to detect caries
from dentin lesions. This change in diagnostic threshold
affects the results of the prevalence rates calculated using
each method.
The limitations of the DMF index have been noted in

the literature, and therefore, new indexes were devel-
oped, among them the ICDAS and CAST have stood
out, which were validated and used in several countries
and therefore were chosen for comparison with the
DMF [1, 8, 16–22].
This study aimed to compare the ICDAS, CAST and

the DMF in terms of their operational aspects and their
capacity to determine the extent and severity of dental
caries in the same sample of individuals, thus informing
future choices in regard to which caries detection
method should be used in a community. To the best of
our knowledge, this is the first study to compare the
three methods at the same time in an adult population.

Methods
Study design and sample type
This was a descriptive cross-sectional study, in which
three caries measurement methods were applied in the
same group. The students, employees and their depen-
dents, who were attending the Medical, Dental and Social
Service (SMOS) at the State University of Bahia – UNEB,
located in Salvador, Bahia, Brazil, during the period from
September 6 to December 13, 2016, were examined. Be-
cause it was a convenience sample, no inferential statistics
were calculated [23]. Only adults are provided care by this
dental service, and the inclusion criterion was being in the
care of the service during the aforementioned period;
therefore, all examined individuals were adults, and 73%
were between 18 and 31 years of age.

Ethical aspects
The individuals were examined after being properly in-
formed about the procedures of the study and signing
informed consent forms. The work was approved by the
Research Ethics Committee of the Sciences Institute of
the Federal University of Bahia under CAAE number
48500115.2.0000.5662.

Examiner calibration
Four examiners, with the aid of three note-takers, ap-
plied the three caries detection methods to the study
population. Calibration of the four examiners was
performed from August 8 to August 26, 2016. Each
week, professors were asked to teach about a particu-
lar method and guide the examiner calibration. Eight-
een hours of training were devoted to each method,
and a total of 54 h of examiner calibration training
was provided.

On the morning of the first day of training, there was
a lecture on the CAST method, followed in the after-
noon by training with projected photos and with in vitro
teeth, in ceramic pots with modelling clay. On the
morning of the next day, five patients were examined by
the four study examiners, who were supervised by an ex-
perienced examiner, the method criteria were discussed,
and the hits and errors of the four examiners were com-
pared until a consensus was reached on the classification
of the conditions diagnosed in the patients. In the after-
noon, five more patients were examined to calculate the
inter-examiner Kendall’s Coefficient of Concordance
(Kendall’s W) [24]. These same patients were examined
three days later to calculate the intra-examiner Kendall’s
Coefficient of Concordance. The following week, the
same procedure was performed for ICDAS, adding the
use of two e-learning programmes, one from the site
ICDAS.org [25] and the other from a training
programme developed by Port and Zaleski [26]. In the
third week, the same procedure used in the calibration
of CAST was followed for the DMF index training.
CAST was used according to the recommendations of

the method’s manual [27]. ICDAS was used as recom-
mended on the ICDAS.org site at the time of the exam-
ination [25]. The DMF was applied according to the
manual of the latest epidemiological survey of the Brazil-
ian Ministry of Health [28], with the diagnostic thresh-
old for the decayed tooth component in the DMF
measured in non-cavitated dentine lesions (codes 4, 5
and 6 of ICDAS and 4, 5 and 6 of CAST). Descriptions
of all the codes for the three methods are provided in
the Additional file 1: Appendix.

Data collection procedure
The examinations were conducted in the period from
September 6, 2016, to December 13, 2016. The selected
exam period corresponded to the period of greatest fre-
quency in the classroom by the university students in
the second semester of the academic year. An exam
schedule was drawn such that each examiner used a dif-
ferent method each week, the first to examine prophy-
laxis with brush and floss to remove plaque and allow a
better clinical examination for him and the other exam-
iners. Three dental offices were used. The patients, when
they arrived, were provided with explanations about the
research, signed the informed consent, and received
prophylaxis from the first examiner. The fist examiner
applied one method, the patient remained in the chair
and another examiner examined him. The examiners
then alternated, each one applying a different method.
Dental equipment (dental light, dental chair) and dental
instruments (WHO probe and plain dental mirror) were
used. A compressed air syringe was used to dry the teeth
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during application of the ICDAS, which is the only
method that requires the use of this resource.
During the examinations, each examiner applied a dif-

ferent method each week, and 780 forms were completed
using the three methods (each of the 260 patients was ex-
amined three times in the same session by different exam-
iners applying ICDAS, CAST and the DMF so that each
patient produced three forms). Re-examinations were per-
formed in 10% of the sample for each method to compare
the intra-examiner and inter-examiner reproducibility
using Kendall’s W Coefficient of Concordance [24].

Analysis method
The proportions and absolute, percentage and standar-
dised mean differences obtained with each method were
compared. The data were entered into Microsoft Excel
(2007) and analysed in R [29].
The tooth surface was the analysis unit used to calcu-

late Kendall’s W (i.e., Kendall’s coefficient of concord-
ance). For each individual, 128 surfaces (those of 28
permanent teeth) were examined. The third molars were
not included in the examination. Surfaces with sealants
were regarded as healthy.
Kendall’s W Coefficient of Concordance is suitable for

testing the reliability of ordinal data and thus was used
to test the intra- and inter-examiner agreement. This co-
efficient has the advantage of not being affected by the
prevalence of the studied object [24].
The most severe caries lesion per individual was used

as an indicator to identify those in need of restorative
and preventive treatment. This indicator shows the high-
est caries score in the carious component observed in an
individual; therefore, it shows the greatest need for treat-
ment at the moment of examination.
For example, an individual with restorations, extracted

teeth and enamel caries will be included as an individual
who needs preventive treatment to prevent this enamel
lesion from developing into a dentine lesion, and an-
other individual with enamel caries and a lesion that
reached the pulp will be classified as an individual with
caries that can produce an odontogenic abscess. Thus, a
priority for the service would be to attend to this indi-
vidual. This manner of classifying the individual’s situ-
ation and not the mean number of teeth affected by
caries facilitates communication between planning epi-
demiologists and other professionals in the health area.
The most severe caries lesion per individual was deter-
mined based on the maximum score per subject used by
the group of researchers who developed CAST [30].
This indicator was used in the same way that preva-

lence calculations were performed by CAST [27]; that is,
per individual, without considering the calculation of
sealants, fillings and teeth extracted due to caries. A
modification was incorporated relative to CAST, which

was the inclusion of enamel caries lesions when calculat-
ing disease prevalence.
Initially, data were recorded for the tooth surface. The

most severe caries lesion per tooth was then recorded,
according to the worst conditions encountered when
using each method, and finally, the worst lesion ob-
served per individual was recorded.
When calculating the most severe caries lesion per in-

dividual, scores related to sealants, fillings, extractions
and excluded surfaces were ignored. The order of sever-
ity adopted, from lowest to highest, was as follows:
non-cavitated enamel lesions detected after drying the
tooth; non-cavitated enamel lesions detected without
drying the tooth; cavitated enamel lesions; non-cavitated
dentine lesions; cavitated dentine lesions; filled surface
with cavitated dentine lesions and extensive dentine le-
sions with pulp involvement.
Differences in the percentages of individuals classified

as having caries lesions according to each method calcu-
lated with the indicator of the most severe caries lesion
were compared.
The methods were also compared in terms of exten-

sion of disease, which, according to Maltz et al. [31], is
the number of teeth or surfaces affected by the disease.
Three units of measure were used according to the dif-

ferent purposes: the surface unit to be further detailed
and sensitive was used to calculate the concordance be-
tween the examinees, the tooth unit was used to com-
pare the extent that the caries reached the group, and
the individual unit used to differentiate people according
to the worst condition found by calculations using the
indicator the most severe caries lesion per individual.
When using the tooth as the measurement unit, lesions

found by each method were classified as pre-morbidity
(enamel lesions), morbidity (non-cavitated dentine and
cavitated dentine lesions), severe morbidity (dentine le-
sions that had reached the pulp) and mortality (extracted
teeth) according to the CAST Manual classification [27].
The means for decayed, missing and filled teeth ob-

tained by each method were compared. The data ob-
tained from CAST and ICDAS can be converted into the
mean DMF if the same diagnostic threshold applied for
the caries lesion is used for all three methods to classify
the tooth.(In the study, the diagnostic threshold was
established for all three methods from D3, i.e.,
non-cavitated dentine lesions and cavitated dentin le-
sions) [25]. Thus, we can add the following: teeth classi-
fied as carious; teeth identified as filled; and teeth lost
due to caries. The total can then be divided by the num-
ber of examined persons to calculate a mean of decayed,
filled and lost teeth using each method.
To facilitate comparisons between the methods and to

simplify reporting of the results obtained by ICDAS, all
the method codes relating to fillings were grouped
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together such that the codes distinguishing various types
of fillings were reported simply as filled.
In the present study, ICDAS was used as recommended

on the ICDAS.org site at the time the study was con-
ducted, without incorporating Exposed Pulp, Ulceration,
Fistula, Abscess (PUFA), International Caries Classifica-
tion & Management System (ICCMS) or Lesion Activity
(LA) measures.
To calculate the application time of each index, each

examination was timed from the first annotated code to
the last recorded code. The mean times spent perform-
ing examinations using each of the different methods
were calculated and compared using the mean percent-
age difference, which is the difference between two
values divided by the average of the two values shown as
a percentage.
The standardised mean difference (SMD) was also uti-

lised, which expresses the size of the intervention effect in
each study relative to the variability observed in that
study. To interpret the SMD data, Cohen’s d was used.
Cohen’s d is a rather simple statistical expression: specific-
ally, it reflects the difference between two group outcomes
divided by the population standard deviation and is repre-
sented in the following formula: d = (μ1 ‐ μ2)/σ [32, 33].

SDM ¼ Difference in mean outcome between groups
Standard deviation of outcome among participants

Results
Overall intra- and inter-examiner agreement and general
sample characteristics
Most of the examined individuals were students (70.3%),
female (74.2%) and aged 18 to 31 years (73.0%), with a
mean age of 28 and a standard deviation (SD) of 10 years.
The Kendall’s W values found in the intra- and

inter-examiner tests demonstrated a very good level of
agreement, as Kendall’s W values above 0.90 were ob-
served for the four examiners during application of the
methods [34]. All values of Kendall’s W for the different
examiners are provided in the Additional file 1: Appendix.

Comparison of methods in regard to the application time
The coefficient of variation (CV) is a standardised meas-
ure of dispersion expressed as a percentage; it is the ra-
tio of the standard deviation to the mean, shows the
extent of variability in relation to the mean, and is used
to compare the heterogeneity of the number of applica-
tions found with different methods. As shown in Table 1,
the fastest method was the DMF, in which the mean
application time was 3.8 min. However, the DMF also
presented the most heterogeneous results (39.5% coeffi-
cient of variation). The results for CAST were similar to
those of the DMF, with a mean application time of

approximately one additional minute (4.7 min). This
method presented the least heterogenous data (coeffi-
cient of variation 29.8%). ICDAS took longer than both
the DMF and CAST, with a mean of 8.9 min. Its coeffi-
cient of variation was similar to that of CAST (31.5%).
Table 2 reveals that the biggest differences observed

were between the DMF and ICDAS (134.2% and 2.3)
methods, while the smallest differences were found
between the CAST and the DMF methods (23.7%
and 0.6).
To interpret the magnitude of the standardised mean

difference, Cohen [32] recommended thresholds based
on standardised mean differences: 0.2 reflects a small ef-
fect; 0.5 reflects a medium effect; and greater than 0.8
reflects a large effect. Using these guidelines, the results
indicate that the effect sizes show large differences be-
tween the ICDAS and both the DMF and CAST and a
medium difference between CAST and the DMF.

Comparison between methods according to the most
severe caries lesion per individual
The distribution of caries prevalence in the population
was determined according to the indicator of the most
severe caries lesion per individual. This prevalence in-
cludes individuals who had caries lesions according to
the diagnostic threshold of each method. When this in-
dicator was calculated using the DMF index, a caries
prevalence of 28.1% was found among the individuals.
However, when using ICDAS, a prevalence of 84.6% was
found, and when CAST was applied, the prevalence was
75.0% (the prevalence corresponds to the complement
of the absence of lesions shown in the first row of
Table 3).
According to the CAST and ICDAS methods, the

worst condition observed in approximately half of the

Table 1 Mean application times, in minutes, of the ICDAS, CAST
and DMF methods

Method Mean (SD) CV (%) Min–Max

CAST 4.7 (1.4) 29.8 1.5–7.0

DMF 3.8 (1.5) 39.5 1.2–8.2

ICDAS 8.9 (2.8) 31.5 3.3–18.0

CV coefficient of variation, SD standard deviation,
Min minimum, Max maximum

Table 2 Differences in the mean application times of the
ICDAS, CAST and DMF methods

METHODS Absolute mean
difference
(minutes)

Percentage mean
difference
(%)

Standardised
mean difference

CAST X DMF 0.9 23.7 0.6

CAST X ICDAS 4.2 47.2 1.9

DMF X ICDAS 5.1 134.2 2.3
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individuals was enamel caries lesions (46.9 and 56.5%,
respectively). These individuals were classified as having
no caries lesions when using the DMF (Table 3).
Table 3 shows that when using the DMF method,

28.1% of the individuals had at least one dentine lesion,
although the severity of each lesion was not indicated.
When ICDAS and CAST were used, 4.6% of the indi-
viduals showed teeth with non-cavitated dentine dam-
age as their worst condition (these individuals are in
the morbidity group).
According to the ICDAS, 23.5% of the patients had

extensive or cavitated dentine lesions. CAST differen-
tiated these lesions into two groups: the morbidity
group, comprising the 18.5% of individuals who had
at least one tooth with a cavitated dentine lesion and
the severe morbidity group, comprising the 5% of
individuals who had at least one tooth with an exten-
sive dentine lesion with pulp involvement, which re-
quires more complex treatment.

Comparison between methods according to the disease
extent
In addition to prevalence, these methods can also reveal
the extent of caries in a population. According to the re-
sults, 77.88% of the examined teeth were classified as
healthy when using the DMF, 66.80% when using CAST
and 59.11% when applying ICDAS (Table 4).
According to the examinations performed using

ICDAS, 484 teeth (6.76%) showed the first clinical signs
of caries, that is, an enamel lesion after drying the tooth;
641 (8.95%) had enamel lesions that could be observed
without drying the teeth; and 190 teeth (2.65%) had
cavitated enamel lesions. The last two conditions are
grouped in CAST as enamel lesions, and 821 teeth
were classified as having this condition (11.46%).
Teeth with such lesions may be classified as being in
the pre-morbidity stage.
Application of the DMF classified 136 teeth as having

dentine caries lesions (1.90%), with no distinction

Table 3 Distribution of indicators of the most severe caries lesions per individual according to the ICDAS, CAST and DMF methods

*EL Enamel lesion ** DL Dentine lesion, Pr Prevalence
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between teeth with morbidity or severe morbidity and
with all being classified as decayed teeth.
According to ICDAS, 121 teeth were found to be in

the morbidity stage: 31 with non-cavitated dentine le-
sions (0.43%) and 90 with extensive or non-cavitated
dentine lesions (1.25%). When using CAST, 109 teeth
were diagnosed as being in the morbidity stage; 35 teeth
with non-cavitated dentine lesions (0.49%), 74 teeth with
cavitated dentine lesions (1.03%) and 18 teeth (0.43%) in

the severe morbidity stage with extensive dentine lesions
with pulp involvement.
According to the three methods, 226 teeth extracted

due to caries (3.15%) were classified as being in the
mortality stage. A total of 1268 (17.70%) teeth were
filled when examined by ICDAS; 1205 (16.82%) when
using CAST and 1223 (17.07%) according to the
DMF. The different percentages were due to differ-
ences in inter-examiner classifications.

Table 4 Distributions of classifications of tooth conditions according to the ICDAS, CAST and DMF methods

* EL Enamel lesion ** DL Dentine lesion
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Only 19 teeth (9 people) had sealants, justifying the
decision to classify teeth in this condition as healthy.
There were no teeth with abscesses or fistulae, and as
such, CAST code 7 was not used.

Comparison between methods according to the mean
number of decayed, missing and filled teeth
When calculating the mean DMF for the study group, a
value of 6.0 was obtained, which was very similar to the
mean of 5.9 calculated using the data obtained from
CAST and similar to the sum of teeth classified as
decayed, missing and filled according to ICDAS, which
was 6.2.

Discussion
The results of this study showed that most of the indi-
viduals examined were students (70.39%) and female
(74.2%).
The four examiners obtained Kendall’s W values

greater than 0.90. According to Silva et al. [34], a Ken-
dall’s W value equal to or greater than 0.90 indicates
that the evaluators applied essentially the same standard,
so the three methods presented good reproducibility.
This result demonstrated that more detailed methods,
including enamel lesions and various codes for dentine
lesions, do not diminish reproducibility provided that a
good calibration of the examiners is performed.
Regarding differences in application times of the indi-

ces, according to Cohen [32], the effect sizes show a
large difference between the ICDAS and the DMF [35]
and a medium difference between the CAST and the
DMF; therefore, choosing the ICDAS instead of the
CAST to replace the DMF will have a sizable impact on
the increased time necessary to carry out the survey.
According to the literature, the DMF is simple to apply,

and analysis of its results is straightforward [1, 36], as also
observed in this study.
Several authors [8, 16–19] have stated that the CAST

method offers a simple application and analysis. No diffi-
culties were encountered when applying the method
during calibration and clinical examinations, nor during
the analysis. This method proposes 10 codes arranged in
a hierarchical manner, without the need to dry the teeth,
contributing to its greater ease of application. On aver-
age, it took one minute longer than the time taken to
apply the DMF index.
Similar to the present work, CAST and DMF showed

an equivalent time in the study by Souza et al. [8], in
which an absolute and percentage difference of 1.6 and
2.5% were reported between these two methods, respect-
ively; these are small differences despite the ability of
CAST to measure lesions in enamel and distinguish the
three levels of gravity of the lesions in dentin.

In a study by Braga et al. [22] using the DMF and
ICDAS on the same group of 252 children, ICDAS took
twice as long to use in deciduous teeth, and the data
generated using this method for cavitated dentine caries
lesions were comparable to those of the DMF.
According to the literature, the most complex method

to use is ICDAS [18, 20, 21] because its two-digit system
uses the first digit to indicate fillings and sealants and
the second for the detection of caries lesions. Addition-
ally, enamel lesions are classified according to three dif-
ferent levels. During the examinations, it was necessary
to classify each surface in relation to these two digits
and to observe each surface before and after drying the
tooth, as described below. All 128 tooth surfaces of each
patient were analysed without drying the surface to de-
tect the presence of an ICDAS code 2 lesion (enamel le-
sion without drying). Each surface was then dried for 5 s
to detect the presence of ICDAS code 1 lesions (enamel
lesion after surface drying). These extra steps meant that
this method took longer to apply (8.9 min), taking an
average of more than 5 min longer than the DMF.
The total duration of the examinations of the 260 indi-

viduals was 4 h longer when using CAST than when
using the DMF and 22 h longer when examining pa-
tients using ICDAS than when using the DMF. Assum-
ing a hypothetical population of 2600 people, which is
10 times larger than the studied sample, application of
the ICDAS would require an additional 220 h, demand-
ing more human resources and making this diagnosis
costlier and more time-consuming.
The disadvantages of ICDAS have been reported by de

Amorim et al. [21] and Iranzo-Cortes et al. [4], as also
verified in the present study. Use of a two-digit system
and many codes made it difficult to analyse data, and
the application of air to dry surfaces made the method
time-consuming.
The development and use of the indicator of the most

severe caries lesion per individual aimed to identify
people who had enamel caries lesions and those with
dentine lesions. This indicator does not include the past
history of filled and extracted teeth; instead, it is revers-
ible; that is, it can be zero if all curative and preventive
needs of the studied community are met.
This indicator aims to identify the needs of each indi-

vidual at the time of the examination, and if the worst
condition was an enamel lesion, that individual would be
identified as belonging to the group needing care for this
type of lesion. If a dentine injury is present, the individ-
ual will be included in the group for which restoration
should be performed. The lesion is not reversible, but
the need for treatment for this lesion is reversible; there-
fore, after the group of individuals receive the treatment,
the information related to this dental care will be pro-
vided through a more direct measure showing the
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changes occurring in the community after receiving den-
tal care.
This concept of a reversible measure is employed in

CAST. Upon calculating the disease prevalence, the au-
thors [27] recommend considering filled teeth, those
with sealants and those without signs of caries as
healthy. Therefore, the CAST code values decrease as
the population receives dental care, unlike the DMF, for
which the mean value does not decrease after treatment.
CAST and ICDAS were used at the enamel level, and

the DMF was used at the dentine level. Therefore, these
two methods were likely to produce higher caries esti-
mates than the DMF, not because of how they are con-
structed but because of the much larger number of
enamel caries than dentine caries. If the DMF was used
with the inclusion of enamel caries, then the difference
would substantially decrease. The DMF was used in this
way because caries in dentine is the diagnostic threshold
commonly employed by the DMF. The different criteria
used by the methods can cause variations in the preva-
lence. This study intends to demonstrate the conse-
quences of the use of certain criteria in the diagnosis of
caries and dental care planning.
When using the DMF, a good proportion of the indi-

viduals considered to be affected by caries was related to
past history (fillings and extractions), and as these condi-
tions were not included, it was concluded that the vast
majority of individuals had no need for treatment at the
time of examination. In contrast to the DMF, the use of
CAST allowed the identification of individuals who had
caries lesions on enamel. In addition, CAST was the
only method that distinguished lesions with morbidity
and severe morbidity in which caries lesions reached the
tooth pulp.
The greater detailing of dentine lesions obtained when

using CAST has also been described by de Souza et al.
[8], who stated that a disadvantage of the DMF is its in-
ability to distinguish between dentine lesions that can be
restored and those that require more complex treatment.
This limitation precludes the acquisition of an overview
of the type of treatment required by a population, thus
preventing proper planning with respect to the quantity
of dental materials, human resources, methods and
equipment required to adequately resolve the situation.
When using the tooth as the measurement unit,

ICDAS and CAST showed lower percentages of healthy
teeth than the DMF because these methods include en-
amel caries lesions among their criteria, which is why
some teeth classified as healthy by the DMF would be
classified as having enamel lesions by other methods.
The examined population had access to dental care at

UNEB’s dental service, which might explain the large per-
centages of teeth with fillings. In the 2010 Brazilian dental
health survey, the restored component represented 43.5%

of the examined teeth that were affected by caries in the
adult population [36]. In the present study, the restored
component, according to DMF, represented 77.6% of the
teeth affected by caries, which is well above the national
average. Access to dental care may also explain the small
percentages of teeth with dentine caries lesions.
The ICDAS was the only one of the three methods

in which caries lesions were detected in enamel after
drying the teeth, which was the major difference ob-
served between ICDAS and CAST; however, the iden-
tification of these lesions is one of the reasons for the
more time-consuming and laborious nature of ICDAS.
The detection of this type of lesion is questionable
for use in large population groups because many of
the surfaces with these lesions return to a healthy
state without any type of treatment and entail a high
cost due to the use of prophylaxis, good illumination
and compressed air.
Comparability is an important advantage of the DMF;

the DMF average can be compared with studies from
the 1940s onwards and with data collected from across
the world. The mean values obtained using the three
methods for decayed, missing and filled teeth were very
close. Therefore, to stop using CAST and ICDAS due to
a lack of comparability is unreasonable, as the results
obtained using these methods can be converted into the
mean DMF.

Conclusions
CAST was able to classify the severity of lesions and
identify preventive and curative needs without the need
to dry the tooth, with a similar application time to the
DMF. Therefore, CAST is suitable for use in the detec-
tion of caries in a population.

The prevalence calculated by the DMF was lower
than that detected by the other methods because this
index does not include enamel lesions, and DMF does
not distinguish between severities of caries lesions,
which is important for health planning. However, the
DMF is a quick, simple and easily applied index that
can be used when it is not necessary to measure en-
amel lesions.
Finally, the ICDAS method obtained the most detailed

data regarding caries classification, but it is difficult to
use in epidemiological surveys of dental caries, as it is
time-consuming. Moreover, its analysis is complex be-
cause it classifies enamel lesions into three levels and
uses two digits and too many codes. However, it was the
only method among the three able to detect the first
clinical signs of caries and can be used in conjunction
with other systems to assess caries activity. Therefore,
the ICDAS method is appropriate for use in clinical
studies and in individual evaluations of caries lesions.
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