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Assessment of the frequency of routine 
removal of dental plaque prior to caries 
diagnosis by dentists in three cities in 
southern Brazil

Abstract: The aim of this study was to assess the frequency of routine 
use of dental prophylaxis prior to visual inspection, in order to diagnose 
caries, by dentists with different lapses of time after graduating time. 
One hundred and fifty one Brazilian dentists were interviewed in 3 Bra-
zilian cities to determine if they usually remove dental plaque prior to 
visual inspection for caries diagnosis. The dentists were stratified accord-
ing to year of graduation. The association between the lapse of time after 
graduating and the practice of routinely removing dental plaque before 
clinical examination was tested using the chi-square test with a signifi-
cance level of 5%. Only 28.5% of the dentists reported that they usually 
remove dental plaque prior to clinical examination. The dentists who 
graduated in the last 15 years presented the lowest percentages of plaque 
removal prior to clinical examination (15.1%), whereas the more experi-
enced dentists reported that they perform prophylaxis more frequently. 
Of the professionals who graduated from 1960-1975, 23.9% reported 
that they performed dental plaque removal prior to diagnosis, whereas 
the figure for those graduating from 1976-1990 was 46.2%. Most of the 
dentists interviewed reported that they did not remove dental plaque pri-
or to performing visual diagnosis of caries.

Descriptors: Dental plaque; Dental caries; Dental prophylaxis; Clinical 
practice variations.
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Introduction
Dental caries is classically described as an in-

fectious and transmittable disease. Nevertheless, 
there is also evidence that it is not a classical infec-
tious disease, and some studies in cariology litera-
ture classify dental caries differently, namely as a 
complex and multifactorial condition. Its marked 
behavioral characteristics associate it to other mul-
tifactorial pathoses such as cancer, cardiovascular 
diseases and diabetes.1 Its occurrence and rate of 
progression seem to be significantly decreasing.2,3,4 
This fact renders non-cavitated lesions more mean-
ingful to dental health care, especially because it is 
possible to arrest the disease. The changes observed 
in the prevalence of dental caries as well as the un-
derstanding of the mechanisms by which caries oc-
curs and progresses have posed a new challenge to 
the diagnosis of dental caries. In the early stages 
of its clinical manifestation, restorative procedures 
are not indicated for the treatment of dental caries, 
which is desirable considering the goal of preserving 
the dental structure. The criteria that guide the di-
agnosis and clinical management of the disease have 
been gradually refined. The search for white spot le-
sions, allowing early intervention, has thus recently 
increased in importance.2 The same has occurred 
with the criteria for classifying lesions according to 
their activity.5,6

White spot lesions are generally detectable by 
a very careful and detailed clinical examination,5,7 
and active lesions are often covered by dental bio-
film. Thus, the removal of biofilm is a sine qua 
non condition for any visual examination of dental 
enamel intended to detect this kind of lesion.3,8 Tra-
ditional dentistry, focused on cavity preparation and 
on the need for restorative treatment, has turned 
into a practice engaged in diagnosing the health-
disease process, which includes the early detection 
of non-cavitated lesions and the interruption of the 
disease’s natural history in order to preserve dental 
tissues,8,9 thus producing an improved effect on pa-
tient health.3 On the other hand, it is estimated that 
about half of the total caries experience will not be 
detected if the search for non-cavitated lesions is ex-
cluded from the diagnostic process.10 Thus, the re-
moval of biofilm prior to visual inspection and the 

consequent early detection of white spot lesions are 
essential procedures for taking a modern and con-
servative approach to combating disease.

The present study assessed the frequency of 
plaque removal prior to visual examination of teeth 
with the objective of identifying caries lesions by 
dentists with different lapses of time after graduat-
ing.

Material and Methods
The data in the present study was collected 

through interviews conducted with dentists working 
in the cities of Santa Maria, Cruz Alta and Rosário 
do Sul, in the state of Rio Grande do Sul, Brazil. 
Professionals were identified through records sup-
plied by the Regional Dental Council of the state 
of Rio Grande do Sul. In the city of Santa Maria, 
a randomly selected sample of dentists was drawn. 
After stratifying the dentists according to year of 
graduation, a probabilistic sample was obtained 
from all the dentists registered in the Regional Den-
tal Council (registration is compulsory in Brazil). 
Contact was also attempted with all the profession-
als from the other two cities (census). In Santa Ma-
ria, if it wasn’t possible to hold an interview after 
3 attempts, the next consecutive dental professional 
registered in the Regional Dental Council was in-
terviewed. The non-response rate was as follows: 
in Santa Maria, 27 dentists had moved from their 
registered addresses and 22 were not found after 3 
attempts. In Cruz Alta, 14 had moved and 25 were 
not found after 3 attempts. In the city of Rosário do 
Sul, 1 dentist had retired, 1 had moved and 5 were 
not found after 3 attempts. None of the dentists 
contacted refused to participate in the survey. All 
the interviews were performed at the dental offices.

Before the interview, the study subjects were 
informed about the objectives of the study and the 
confidentiality adopted in relation to the informa-
tion they would be giving. The dentists willing to 
participate in the study then signed an informed 
consent. The study design was revised and approved 
by the Institutional Review Board of the Federal 
University of Santa Maria, RS, Brazil.

A pilot study was conducted with 10 dentists 
to evaluate the questions to be administered in the 
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interviews and the time needed to conduct the in-
terview. The information obtained from these inter-
views was used to adjust the questions.

A total of 151 dentists were interviewed, 108 
from Santa Maria, 28 from Cruz Alta, and 15 from 
Rosário do Sul. The year of graduation ranged from 
1960 to 2005, and the median year was 1982. Most 
of the dentists were general practitioners, in that 
52.8% of Santa Maria dentists, 75.9% of Cruz Alta 
dentists and 93.3% of Rosário do Sul dentists were 
general practitioners. The sampling procedures are 
described elsewhere in literature.11

The interview included several questions, and 
the closed question was whether the dentist usually 
removed dental plaque prior to clinical examination 
of the teeth. The answer could be “yes” or “no”.

Analysis of the results
The dentists were stratified according to year of 

graduation. The association between the time after 
they graduated and the practice of routinely remov-
ing dental plaque before clinical examination was 
tested by the chi-square test. The level of signifi-
cance was set at 5%.

Results
Of the 151 dentists who were interviewed, 43 

answered that they remove plaque prior to the clini-
cal examination of teeth, corresponding to 28.5% 
of the valid answers, and 108 answered that they do 
not remove plaque prior to the clinical examination 
of teeth, corresponding to 71.5% of the sample.

When the dentists were stratified according to 
the length of time practicing their profession, those 
who graduated in the last 15 years presented the 
lowest frequency of plaque removal prior to clinical 
examination (18.6%). This percentage was different 
from that of the two other strata, in that 55.8% of 
the dentists who graduated from 1976-1990, and 
25.6% of those who graduated from 1960-1975 re-
ported that they performed dental plaque removal 
prior to clinical examination (Table 1).

Discussion
The results of the present study showed that a 

high percentage of the dentists who were questioned 

do not remove dental plaque prior to clinical exami-
nation for caries diagnosis. Historically, caries di-
agnosis has focused on identifying cavitated lesions 
with the main purpose of establishing the patient’s 
restorative treatment needs, considering that treat-
ment has traditionally been solely related to dental 
structure damage.8 It is known that the clinical crite-
ria used to identify caries lesions ranges broadly.8,12 
However, the changes detected in the disease profile 
– reduction in occurrence and rate of progression 
of active lesions until cavitation2,3,4 – have been ac-
companied by a significant change in the diagnos-
tic process.8,12 Greater attention has been given to 
the clinical detection of non-cavitated lesions that, 
in some cases, are the only clinical sign indicating 
the presence of disease and its activity. Moreover, 
the prevalence of non-cavitated lesions is higher 
than the prevalence of cavities,8,10 and the detection 
of these early signs of caries is not possible unless 
the teeth are clean and dry. Pitts, Fyffe13 (1988), in 
a clinical study of caries diagnosis, observed that 
when the detection of white spot lesions is included, 
the DMFT and DMFS are doubled, while the scores 
of individuals considered “caries free” decline to 
one fourth of the previously observed values. Fur-
thermore, epidemiologic surveys have shown that 
white spot lesions are more prevalent than cavitated 
lesions in dentin.8,10 Considering this, it may be in-
ferred that the actual conditions of the disease in the 
population have been underestimated, which conse-
quently raises the question of a possible inadequate 
application of non-invasive therapeutic measures.7,14

Based on what was reported by the dentists in-
terviewed, the present study has implications re-
garding the criteria used in the clinical identification 

Table 1 - Reported routine removal of dental plaque previ-
ous to clinical examination stratified according to year of 
graduation.

Year graduated Yes No p*

1960-1975 11 (23.9%) 35 (76.1%) 0.441

1976-1990 24 (46.2%) 28 (53.8%) 0.001

1991-2005 	 8 (15.1%) 45 (84.9%) 0.008

Total 43 (28.5%) 	108 (71.5%)

*χ2.
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of caries lesions. The stratifying of the dentists into 
three groups according to three 15-year periods of 
time after graduating allowed assessment of the as-
sociation between the period of time elapsed since 
graduation of the professional and the adoption or 
non-adoption of the procedure of removing dental 
plaque prior to clinical examination. Although the 
diagnosis of caries is known to be a more complex 
process than the simple clinical search for lesions,15 
identifying these lesions is the first step in this pro-
cess, and is also essential for undertaking a more 
comprehensive diagnostic process. The detection of 
caries lesions allows an evaluation of the presence 
of disease activity and also of its past history, which 
has been quoted as the most important factor in car-
ies risk prediction.16,17 The present survey indirectly 
evaluated the ability of 151 dentists who work in 
three cities of southern Brazil to identify non-cavi-
tated lesions properly. Among the professionals with 
more work experience – those who graduated be-
tween 1960 and 1975 – only 11 (23.9%) answered 
that they usually remove dental plaque before per-
forming diagnosis. In contrast, 24 (46.2%) of the 
professionals who graduated between 1976 and 
1990 remove dental plaque before performing diag-
nosis, and only 8 (15.1%) of the professionals who 
graduated between 1991 and 2005 do the proce-
dure. It has thus been detected that only a sixth part 
of the dentists who graduated in the last 15 years 
and who participated in this study reported that 
they routinely remove dental plaque prior to clini-
cal examination in search for caries lesions. These 
findings are apparently inconsistent with the great 
emphasis given in recent years to the inclusion of 
non-cavitated lesions in the diagnostic process. And 
it is also interesting to observe that the years in 
which the most significant breakthroughs occurred 
in carious process knowledge were precisely in the 
80’s (1980-1990). These findings indicate that even 
those professionals who graduated more recently do 
not keep abreast of current knowledge of the den-
tal caries disease profile. In other words, they are 
not adopting a clinical practice consistent with the 
knowledge about the disease’s diagnosis.

Today, the focus is on detecting caries lesions 
sooner and on adopting an early treatment ap-

proach, thus leading to the preservation of dental 
structures.15,18 It should be borne in mind that the 
dental plaque removal procedure performed for the 
diagnosis of caries in a clinical environment does not 
remove biofilm completely. Working with extracted 
teeth, Reis et al.19 (2006) showed that the procedure 
of removing dental plaque in clinical conditions with 
rotary instruments was not enough to eliminate 
plaque from the enamel surface completely. Studies 
have shown, however, that the number of clinically 
detectable caries lesions can be significantly under-
estimated if prophylaxis is not performed prior to 
clinical diagnosis. As a consequence, considering 
the existence of undetected non-cavitated lesions, 
the number of individuals considered “caries free” 
may be greatly overestimated.13,20 In a study per-
formed in Brazil in 2004, Assaf et al.14 (2004) found 
significant differences between the results of clinical 
examinations performed with the removal of plaque 
prior to examination and those of an epidemiologic 
survey performed following the WHO’s recommen-
dations21 by the same examiners and on the same 
subjects. This finding clearly demonstrates that 
non-cavitated lesions were widely underestimated in 
the epidemiologic survey. Additionally, none of the 
combinations used in the epidemiologic survey (us-
ing spatula, dental mirror, or dental mirror plus ex-
plorer probe, and with and without previous brush-
ing and drying) were able to even closely equal the 
performance of the examination performed with a 
dental unit to detect non-cavitated lesions.

Considering the similarities between the clini-
cal examination performed in a dental office with-
out previous cleaning of the dental surfaces and one 
of the modalities of the epidemiologic examination 
tested by Assaf et al.14 (2004), it may be assumed 
that the professionals in that survey who said that 
they did not remove dental plaque prior to the ex-
amination are significantly underestimating the oc-
currence of non-cavitated lesions. The detection of 
any caries lesions in a non-cavitated stage is desir-
able because it allows non-invasive treatments to be 
administered.18 In other words, a professional who 
does not consider non-cavitated lesions in his/her 
examination and focuses his/her therapeutic efforts 
solely on identifying cavities and restoring lost den-
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tal tissue may be assuming an individual who has 
only non-cavitated lesions to be a “caries free” in-
dividual. This approach is inconsistent with the cur-
rent knowledge on the health-disease processes and 
prevents taking a more favorable approach to dealing 
with the disease in its initial and reversible stage.

Conclusions
Based on the results of the present study, it can 

be concluded that a significant part of the dentists 
interviewed do not remove dental plaque prior to 
performing clinical examination, thus adversely af-
fecting the diagnosis of incipient caries lesions.  This 
finding raises the question of how effectively the 
knowledge provided by dental caries diagnosis re-
search benefits the patients and populations served 
by dental professionals.
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