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Abstract

Introduction: There are so many methods for measuring caries disease in populations that it is a great challenge for researchers and epidemiologists to 
choose which one is most appropriate for their research or surveys. 

Objective: to make a discussion about the difficulties in measuring caries disease in populations using scientific articles that contributed to the reflection 
on the subject. 

Conclusion: Due to the importance of the issue a careful analysis of the literature is necessary to decide which method should be used to measure caries 
disease in the populations.

Keywords: DMF index, caries dental; health surveys.

Caries is a chronic disease worldwide and, according to the World 
Health Organization (WHO), affects 60–90% of school-age children 
and 100% of adults in various regions [1], with considerable variations 
between countries. In 2010, untreated caries lesions on permanent 
teeth were the most prevalent condition worldwide, affecting 2.4 
billion people, with potential impact on the global economy [2]. 
Despite the importance of this disease, there is no consensus as to the 
most appropriate method for the detection of caries in populations, so 
there are numerous methods described in the literature [3–10]. Due 
to many options that currently exist researchers and epidemiologists 
need to be aware of several aspects when choosing a method to detect 
caries in populations. Before choosing a method, it is recommended 
that the researcher analyze several questions to determine which 
method is most appropriate to the objectives of his research or his 
epidemiological survey. These questions will be addressed here, while 
a comparison will be made between three methods that stood out 
in the literature, being validated and used internationally [11–13]: 
The Caries Assessment Spectrum and Treatment (CAST) [14], the 
International Caries Detection and Assessment System (ICDAS) [8] and 
the DMF (Decayed, Missing and Filled)[15]. 

The first question is:- What diagnostic threshold will be used to 
detect caries lesions? This threshold can vary from enamel lesions 
visualized after we dried the enamel until extensive dentin lesions 
have reached the pulp and caused an odontogenic infection. DMF 
has traditionally measured caries from dentin lesions (D3), leaving 

lesions in enamel (D1) sub registered. The CAST measures from non-
cavitary enamel lesions that do not need to be dried to be detected, 
not using compressed air. The ICDAS measures from the first clinical 
sign of caries that are non-cavitated enamel lesions that need to be 
dried for 5 seconds to be seen [16]. The CAST and the ICDAS decrease 
the underestimation of caries when diagnosing these diseases from 
enamel lesions.

The second question is:- Which unit of measurement we will 
use? Can the individual unit be chosen when we detect how many 
individuals are sick in a community, for example, in 100 individuals 
who have lesions of caries? When we use teeth unit in a group of 100 
people how many of its 3200 teeth have been affected? We can use 
the surface unit and, if so, how many of the 1,4800 surfaces examined 
have been affected by caries? In each one, caries can reach different 
levels of severity, from a reversible enamel lesion to total surface/tooth 
destruction.

A third important question relates to the choice of unit of measure 
we will include in calculating the prevalence of caries disease. The 
number of people with caries lesions? Alternatively, the number of 
teeth or surfaces affected by caries? [15] 

With DMF and ICDAS the tooth or surface unit has been used. 
However, this makes it difficult to communicate with other areas of 
health and with planners and decision-makers, since generally the 
prevalence is calculated using the individual unit of measure. The 
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prevalence of a disease is the proportion of a population that has a 
disease at a specific level at a point in time [17]. In epidemiology, a 
patient has one or more diseases, while the rest of the population is 
healthy. The sick individuals correspond to the number of cases [18].

In Dentistry, however, this principle is generally not followed, 
and therefore there is a specific approach to the tooth. It means that 
will be checked whether each tooth is diseased or not, by adding the 
tooth that has the disease at the time of examination (caries lesions) 
with the teeth that have been affected by it in the past and have been 
extracted or restored. However, it may be misleading to consider the 
teeth restored and absent as experience of caries because the teeth may 
have been restored or extracted for other reasons [18]. 

The CAST uses the individual unit to calculate the prevalence of 
caries without considering the extracted or restored teeth [19], which 
is more in agreement with the classical concept of prevalence because 
it detects the disease present at the moment of the examination 
per individual, thus identifying the individuals who need dental 
treatment at the time of the examination. When individuals receive 
this treatment, they are excluded from the disease prevalence this 
allows communicating more quickly to health planners the results of 
interventions in a given community.

A fourth and final question is: - We will evaluate the activity of the 
lesion? That is, once the lesion is detected, we must consider as active 
or inactive through its appearance?

The usefulness of measuring caries activity is questionable because 
when some authors [20, 21] used this indicator no significant change 
was identified. These authors argue that treating all non-cavitated 
lesions, as if they were all with active caries, instead of evaluating the 
caries activity, would be better cost-effective in the long term. CAST 
and DMF do not include caries activity. However, ICDAS has been 
proposed to be used in conjunction with methods that evaluate this 
activity (Nyvad System [6], Lesion Activity Assessment – LAA [22], 
and LA from the International Caries Classification and Management 
System – ICCMS [23] ).

According to Frencken [24], for an epidemiological index, it is not 
advantageous to include assessment of caries activity, as this would 
only make the index more complicated. However, for Nyvad [6], the 
evaluation of the lesion activity is essential for the determination of 
the need for treatment, since the active lesions require intervention 
(operative or non-operative), while inactive lesions require only the 
daily use of fluoride toothpaste. 

The registry of non-cavitated enamel lesions aims to provide a 
more comprehensive epidemiological picture of the distribution of 
the disease in the population; however, to include these lesions, it 
is necessary that the teeth be dry, requiring more calibration time 
for examiners and a more detailed examination [1]. The choice of a 
particular method should take into account the purpose of the study, 
the human resources, and the materials available. Epidemiological 
surveys conducted in underdeveloped or developing countries have 
scarce resources, and therefore epidemiologists have chosen DMF 
because it is a quick and inexpensive index.

Limits and deficiencies of DMF have been reported in the literature, 
some authors point out the need to use new methods that measure 
caries disease in populations in a way that is more in agreement with 
new concepts of cariology and epidemiology, including non-cavitated 
enamel lesions and using an individual unit of measure [18, 25]. Given 
the importance of measuring caries in populations, studies are needed 
to assist researchers in the choices among the various methods. Castro 
et al. [26] compared to CAST, ICDAS, and DMF. After this study the 
authors arrived at the following conclusions: 

Advantages and disadvantages of DMF

The DMF uses the unit of measure tooth or surface and offers as 
advantages: ease of use; speed of application; simplicity of analysis; does 
not require the use of compressed air; is recommended by WHO and 
MS; is comparable with international data collected since the 1940s. As 
for disadvantages of DMF, the authors cite: the use of the DMF mean 
that considers very different clinical conditions, implying the need to 
decompose the index in the lost and restored caries components, to 
verify how much each one is present in the population; traditionally, 
does not include lesions on enamel. The DMF includes decayed, 
restored and lost teeth, so it is an irreversible index; the prevalence 
calculated through it will never decrease in the same group over time; 
therefore, measures the prevalence of the disease cumulatively. That 
is, individuals who are no longer with the disease at the time of the 
examination can be included in the prevalence of the disease; also, 
some teeth may have been extracted or restored for reasons other than 
caries, overestimating the presence of the disease.

Advantages and disadvantages of ICDAS

As advantages of the ICDAS, it includes the caries lesions from 
its most initial clinical stage, when  it is only possible to visualize the 
lesion through surface drying. This system is used in association with 
other methods that evaluate caries activity (Nyvad System, LAA, LA) 
[6, 22, 23].

It is a validated method used in several countries; its data are 
capable of being transformed into an average DMF; is an appropriate 
system for clinical use and for monitoring the evolution of individual 
caries lesions. The disadvantages of the ICDAS are based on the fact 
that for this method to record enamel lesions, it is necessary to use 
compressed air to dry each surface for 5 seconds, but in many places, 
it is not possible to use this equipment. By using many codes and two 
digits, the analysis becomes complex and overly detailed to be used at 
the collective level [27].

Advantages and disadvantages of CAST

The CAST can use the individual, tooth or surface unit measure, 
has the benefits of detecting enamel lesions that can be visualized 
without the use of a compressed air syringe, to lesions that caused 
fistula and abscess. Don´t need compressed air; it is a simple, fast 
method; was validated and used internationally; its criteria are 
arranged hierarchically, easy to apply and analyze; data can be 
transformed into an average DMF [14, 26].

The cited disadvantages of CAST were: it was not tested for 
clinic use [28]; does not measure enamel lesions that can only be 
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seen after tooth drying. Not including this type of lesion is part of 
the characteristics that make this method more suitable for use in 
epidemiological surveys. The lack of knowledge about new methods 
to measure caries in the populations influences the decision on which 
index to use, as shown in  the study by CASTRO et al. [29] most of the 
people interviewed said they were dissatisfied with DMF, but they did 
not use new methods because they could not compare the data later. 
However, both the CAST and the ICDAS had their data converted to 
the DMF mean in several studies, with results very similar to those 
found with the last index [26]. Therefore, the perception that there 
would be a loss of comparability of results, using other methods, is 
questionable, since data obtained through the ICDAS and CAST can 
be converted and compared to data previously registered with the 
DMF [26]. 

Conclusions

Due to the importance of the subject and the number of methods 
proposed, a careful analysis of the literature is necessary to decide 
which method should be used to measure caries disease in the 
populations because all of them have advantages and disadvantages. 
More studies should be done on the subject until a consensus is 
established.
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