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Purpose: To investigate the pattern of decision-making by southern Brazilian dentists regarding the use
of restorations in the treatment of dental caries.

Materials and Methods: A cross-sectional survey involving 840 dentists, randomly selected in three
southern Brazilian states, was performed. Telephone interviews were conducted by three previously
trained dentists, in which clinical situations with different-depth radiolucencies, based upon bitewing
radiographs, were described. Two other situations, including dark fissures and white spots, were also
described. The main outcome measures were the tendency in clinical decision-making in comparison
with the number of years elapsed since qualification and attendance on postgraduate courses.

Results: The overall response rate was 89.4%: 31.5% of dentists would restore cavities in the outer half
of the enamel; 54.5% when the cavity reached the inner half of the enamel, but not the enamel-dentine
junction (EDJ); 79.0% when cavities reached the EDJ; and 96.9% when cavities reached the outer half
of the dentine. Furthermore, 21.8% of dentists would restore dark fissures without signs of deminerali-
zation. Dentists qualified for less than 10 years and those who had attended postgraduate courses were
less interventionist.

Conclusion: It was concluded that dentists have an interventionist attitude in the making of treatment
decisions for dental caries and may be over-treating in several situations.
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he outcome of the diagnostic process of dental
caries is, in dental practice, based on the judg-

ment of the dentist and the interpretation of the
findings in a particular clinical situation (Espelid et
al, 1985).

T Decision-making and the definition of treatment
plans are complex processes that involve diverse
external and personal factors for the dentist.
According to Kay and Nuttall (1994) the factors that
influence most decision-making are the patient/
professional relationship, both in terms of the in-
volvement of the patient in defining the treatment
plan, as well as personal and social similarities
between the patient and the professional.

Other factors suggested by the authors are the
frequency of attendance at the dental clinic, the
probability of treatment success and the risk/ben-
efit relationship. The last is related to how much
the benefits exceed the risks and the attitude of
the patient and the dentist towards these risks.
Also, the values both of the professional and the
patient in relation to oral health, such as a esthetic
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preferences or attitudes based on the improvement
of oral health; the threshold of the dentist with
regard to taking the decision to intervene and the
financial situation of the patient also influence the
decision-making (Kay and Nuttall, 1994).

The clinical decision-making for restorative inter-
vention in the treatment of caries has been found
to exhibit great variability (Mileman and Espelid,
1988; Nuttall and Pitts, 1990) in studies carried
out on extracted teeth, interproximal radiographs
and patient examinations (Lewis et al, 1996).
False-positive clinical diagnoses, using radiograph-
ic examinations as the standard, present a varia-
tion of between 5% and 34% (Mileman et al, 1992).

In Brazil, there has been very little investigation
of such a variation. Silva et al (1994) studied the
treatment decision in a group of 15 dentists. They
concluded that there was great difficulty in stan-
dardizing the diagnosis and the treatment decision
in relation to caries of occlusal surfaces. Such
studies have gained importance because of the
marked decline of dental caries pattern in Brazil.
The DMF-T among 12-year-old schoolchildren de-
creased from 6.7 to 2.8 in 18 years (Ministério da
Saúde, 2004).

The moment of restorative clinical intervention in
the treatment of caries has been the object of
studies in several developed countries such as
Norway (Espelid et al, 1994; Espelid and Tveit,
2001); Scotland (Nuttal and Pitts, 1990; Kay and
Knill-Jones, 1992; Pitts, 1997); Holland (Mileman
et al, 1992); Norway and Australia (Espelid et al,
1994); Canada and Scotland (Kay and Locker,
1996); Canada (Lewis et al, 1996; Choi et al,
1998); Sweden (Mejare et al, 1999); and France
(Doméjean-Orliaguet et al, 2004). The results have
shown that dentists would restore before the lesion
penetrates the dentine. Dentists have shown a
high sensitivity, but low specificity, exhibiting a high
tendency towards invasive treatment (Kay and
Locker, 1996). In France about 50% of the studied
dentists would restore an occlusal lesion confined
to enamel and 88% would have prepared a cavity
for a lesion at the EDJ (Doméjean-Orliaguet et al,
2004).

It is accepted today that radiolucent radiographic
images restricted to the enamel correspond to
non-cavitated lesions, while radiolucent images in
the internal half of the dentine correspond to
cavitated lesions. The possibility of cavitation in
lesions that penetrate the dentine, seen in radio-
graphic images, is just 52% (Mileman et al, 1992).

This has fundamental implications for dental prac-
tice in terms of the treatment of dental caries.

The disease has been understood today as an
imbalance in the demineralization/remineralization
process in dental tissues. This understanding as-
sures characteristics of dynamism and reversibility
when treated appropriately. In addition, there are
implications for the treatment of cavities resulting
from the maintenance of an imbalance for a spe-
cific period. This implies, besides the appropriate
treatment of the disease, the application of restor-
ative procedures for the recovery of function and
dental esthetics. A better understanding of this pro-
cess has brought changes to the concepts of the
treatment of disease. It is known that active
lesions of the enamel can be inactivated and, in
dentine, even with the resulting bacterial invasion,
the lesions can be inactivated, provided the factors
involved in the disease process can be controlled
(Maltz et al, 1999).

Thus, the objective of this study was to describe
the tendency in clinical decision-making among
dentists from southern Brazil regarding dental
caries, comparing this with the number of years
elapsed since qualification and attendance on
postgraduate courses.

MATERIAL AND METHODS

A cross-sectional study was carried out. This in-
cluded a representative sample of all general den-
tal practitioners (GDPs) in Curitiba, Florianópolis
and Porto Alegre, the state capitals of Paraná,
Santa Catarina and Rio Grande do Sul, respectively.
The total population of GDPs was 3500 in Curiti-
ba-PR, 1074 in Florianópolis-SC, and 3346 in Porto
Alegre-RS in 1999. These data were obtained from
the General Dental Council (GDC) of each state. All
GDPs registered in the GDC were eligible to parti-
cipate in the study independently of their age and
year of qualification.

The size of the sample was calculated to give a
standard error of less than 1%. The 95% confi-
dence level (z = 1.96) and a prevalence of 50%
were used for the calculation. The minimum sam-
ple size to satisfy these requirements was esti-
mated to be 810 dentists. Two hundred and eighty
professionals from each of the cities under investi-
gation were invited to take part in the study, select-
ed by a single draw with replacement. The inter-
views were carried out by telephone and featured
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questions directed towards the professional re-
garding the gender, age, year of qualification and
attendance on postgraduate courses.

The interviews were conducted by three dentists
who had been previously trained by an experienced
researcher (J.T.). None of the interviewees respond-
ed against their will and the confidentiality of
replies was guaranteed.

The interview instrument was pre-tested in each
of the three cities, with small changes being neces-
sary to some questions, to facilitate the profes-
sionals’ understanding. In addition, pilot studies
were carried out in each of the three cities, in which
20 professionals were interviewed who had not
been selected for the main study, and the method-
ological procedures were found to be appropriate.

During the interview, the researchers described
a hypothetical situation involving a 16-year-old
patient, a regular attendee at the dental clinic and
with a check-up scheduled for one year’s time. The
previous caries experience of such a patient, as
well as sugar consumption and hygiene levels,
were average, that is, better than the worst
patients but not as good as the best. Interviewees
were also told that the attitude of patients in rela-
tion to treatment was one of co-operation and that
they were able to bear the costs of any type of treat-
ment (Kay and Knill-Jones, 1992).

Following this description, five closed questions
were presented in which clinical situations were
described where the penetration of the carious
lesion, based on the observation of bitewing radio-
graphs, varied from the external part of the enamel
to deeper areas of the dentine. Replies were given
on a scale that varied from “definitely would
restore” to “definitely would not restore” with five
possible choices (Appendix). For the analysis of the
results, the responses of the dentists were
re-grouped in the following form: definitely would
restore and very probably would restore constituted
the “restore” group, while possibly would restore,
very probably would not restore and definitely would
not restore constituted the “not restore” group.

The interview also included two open questions
regarding the type of treatment the professional
would prescribe for a dark fissure, without visual
signs of demineralization of the enamel, and for a
white lesion, without cavitation in a smooth surface
of a permanent molar.

The data were entered on an electronic form
specially designed for this study and were analyzed
through the SPSS for Windows programme, version

10.0. The frequency of the responses obtained was
determined and the differences between propor-
tions were tested by the Chi-squared test with
Yates’ correction or by Fischer’s exact test.

RESULTS

In order to achieve the required sample size it was
necessary to invite 929 professionals to partici-
pate, which gave an overall response rate of
89.4%. Of the total of 840 interviewees, 50.1%
were male and 49.9% female. The majority of the
professionals interviewed (57.1%) was aged
between 21 and 40 years (Table 1).

Table 2 shows that 31.5% of the dentists stud-
ied would restore lesions confined to the external
half of the enamel; 54.3% would do the same when
the lesion reached the internal half of the enamel,
but without affecting the EDJ. When the lesion
affected the EDJ, but did not penetrate the dentine,
79.0% would use a restoration for the treatment of
a carious lesion and almost all of the dentists
(96.9%) would do this when the lesion reached the
dentine, but without reaching any depth.

Of all the interviewees, 21.8% would restore
dark fissures without evidence of demineralization,
while 96.7% would not perform any restorative

Table 1 Frequency distribution of the studied 
population by age group and gender

AGE GROUP (YEARS) TOTAL

n %

21 – 30 238 28.3

31 – 40 242 28.8

41 – 50 183 21.8

51 – 60 130 15.5

> 60 47 5.6

TOTAL 840 100.0

SEX

Male 421 50.1

Female 419 49.9

TOTAL 840 100.0
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intervention in a small white lesion on the smooth
surface of a permanent molar (Table 3).

From Table 4 it can be seen that those profes-
sionals with less than 10 years of post-qualification
experience were more conservative in clinical situa-
tions 1 and 2, although the time elapsed since
qualification was not significant in the other situa-
tions. Those professionals who had attended post-
graduate courses were more conservative in most
of the situations presented (situations 1, 2 and 3).

In relation to the clinical situations described in
Table 5, the more recently qualified professionals
were more conservative only in situation 1, in which
a dark fissure without evidence of demineralization
was assessed (p < 0.01). Those professionals who
had attended postgraduate courses also were
more conservative, although the difference was
statistically significant only in situation 2 (p < 0.01)
in which a white lesion was described.

DISCUSSION

The findings of this study demonstrate that GDPs in
the southern region of Brazil are likely to overtreat
their patients. These findings have significant impli-
cations for dental education, outcome of restor-
ative treatment and caries prevalence.

It was observed that the professionals with less
post-qualification experience and those who had

attended postgraduate courses displayed a less
interventionist posture. This suggests that the
recent transformation in knowledge regarding the
progression of carious lesions and the conserva-
tive treatment approaches more recently incor-
porated in undergraduate and postgraduate
courses may be influencing the professionals’ deci-
sion-making.

Hypothetically, one may consider that the post-
graduate courses are contributing to a less inter-
ventionist treatment decision. The dentist’s deci-
sion is less variable and more precise when there
is an educational intervention, such as participa-
tion in seminars on probabilistic reasoning or the
importance of sensitivity and specificity of diag-
noses. The problem of a lack of precision in diagno-
sis and variability in treatment decisions appears
to occur because the professionals tend to view the
disease as an entity that is present or absent,
rather than as a dynamic process, as it should be
recognized (Choi et al, 1998). Therefore, under-
standing on the part of dentists of the difference
between false-negative and false-positive diag-
noses is fundamental for decision-making in situa-
tions of uncertainty (Kay et al, 1992). Choi et al
(1998) have commented that the precision of deci-
sion-making with regard to the treatment of caries
can be improved by the introduction not of strict
definitions for disease pathology, but rather by
encouraging the recognition of uncertainty.

Table 2 Distribution of the professionals who 
would restore or probably would restore proximal 
carious lesions in a first upper molar, according 
to the depth of the lesion

DEPTH OF PROXIMAL 
CARIOUS LESION

YES
n (%)

NO
n (%)

External half of the enamel 262 (31.5) 570 (68.5)

Internal half of the enamel, but 
without reaching the EDJ

453 (54.5) 379 (45.5)

Enamel-dentine junction, but 
without penetrating the dentine

657 (79.0) 175 (21.0)

Dentine, but not deep 806 (96.9) 26 (3.1)

Dentine, deep 830 (99.7) 2 (0.3)

8 professionals did not respond.

Table 3 Distribution of the professionals that 
would use invasive restorative treatment for the 
clinical situations

CLINICAL SITUATION YES
n (%)

NO
n (%)

Dark fissure, without signs of 
demineralization of the enamel

180 (21.8) 645 (78.2)

Detectable small white lesion, 
without cavitation in the 
continuity of the enamel, on 
the vestibular surface

27 (3.3) 798 (96.7)

15 professionals did not respond.
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The findings of this study also have implications
for what is referred to as early restorative interven-
tion and its consequences. Since it is known that
restorative treatment alone does not ensure the
reestablishment of oral health (Elderton, 2003),
early restorative intervention is especially inappro-
priate, since it represents the beginning of a pro-
cess named by Elderton (1993) as the repetitive
restoration cycle, in which one of the most serious
results is the early loss of the tooth.

It is fundamental that the GDP should under-
stand that traditional restorative dentistry is out-
dated and that what is needed is a change of direc-
tion in practice towards a non-invasive preventive
model, and that when an invasive restoration is
necessary one should always bear in mind the
danger of initiating the repetitive restoration cycle
(Elderton, 2003).

Further implications of the potential contribution
of the changing treatment philosophy to the decline
of caries have been widely discussed (Mileman and
Espelid, 1988; Kay et al, 1992). The most dramatic
evidence comes from New Zealand where docu-
mented changes in treatment decision criteria led
to the reduction of caries (Brown, 1982; Hunter,
1984). Similarly, clinical data collected by a single
examiner in two English schools in 1963, 1978,
1982 and 1988 showed that a less interventionist
approach greatly contributed to the reduction of
caries (Anderson, 1989).

The findings of this study present good internal
and external validity. The sample size was ade-
quate allowing good statistical precision to report
descriptive data and enough power to test the
associations. Since it was randomly selected from
the list of all GDPs, it represents the population of
GDPs in the capitals of southern region of Brazil.
Studies based on telephone interviews may be crit-
icized due to a lack of clinic-tactile inspection of the
patient. It is unlikely that this methodology has af-
fected the finding of this study. Nuttall and Elderton
(1983) reported that the greatest source of vari-
ability in decisions on the part of dentists would
remain, even if the patients were present together
with the radiographs.

Numerous studies have shown a great variation
in diagnosis, the decision of restorative interven-
tion and in treatment plans among dentists, using
extracted teeth (Kay et al, 1988; Noar and Smith,
1990), interproximal radiographs (Mileman et al,
1992) or patient examinations (Nuttall and Elder-
ton, 1983; Bader and Shugars, 1993). Ta
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The results of this investigation are worrying,
since it is known that only radiolucent images that
include the internal half of the dentine correspond
to cavitated lesions (Mileman and Espelid, 1988).
Therefore, very probably the majority of dentists
studied here are overtreating. This finding was
above the percentage reported in other studies.

Kay et al (1992) in a study of the limits for
restorative intervention of 20 dentists from Glas-
gow, Scotland, showed that 40% indicated restor-
ative treatment of every lesion that reached the
EDJ. Meanwhile, in the case of Dutch dentists, the
proportion reached 50% in 15-year-old patients
(Mileman and Espelid, 1988). Espelid et al (1985)
reported that 65% of a sample of Norwegian den-
tists would restore when the lesion reached the
same level, and in France this figure would reach
88% (Doméjean-Orliaguet, 2004).

In the light of this study it can be concluded that,
in general, the dentists interviewed in the three
cities display an interventionist attitude in relation
to overtreatment in diverse clinical situations,
mainly in the cases of lesions confined to the
enamel and EDJ. In general, a post-qualification
career of less than 10 years and attendance on
postgraduate courses represent factors that influ-
enced the most conservative clinical decision-mak-
ing in the treatment of dental caries. Further
studies on this theme are necessary to identify the
role of these factors in making the decision for
restorative treatment in dental caries.
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APPENDIX

Research instrument – to be read out by the researcher to the interviewee.

Dear colleague,
The clinical decision-making for restorative intervention in the treatment of caries has been found to exhibit great variability. 
The objective of this study is to describe the tendency in clinical decision-making among dentists from (__________ say the name of the city).
Would you please help us giving your opinion?

GENERAL INFORMATION

Age: _____ years.
Sex: |___| Male |___| Female
Year of graduation: _______
Have you attended any postgraduate course? |___| Yes |___| No

QUESTIONS

You have a 16-year-old patient, a regular attendee at your dental clinic and with a check-up scheduled for one year's time. The previous 
caries experience of such a patient, as well as sugar consumption and hygiene levels are average, that is, better than the worst patients, 
but not as good as the best. The attitude of the patient in relation to treatment is one of co-operation. Your patient is able to bear the 
costs of any type of treatment.

Question 1
Based upon a bitewing radiograph, you see that an inter-proximal carious lesion has penetrated into the external half of the enamel of the 
element 26. Answering according to the scale, would you restore or not?
|___| Definitely would restore.
|___| Very probably would restore.
|___| Possibly would restore.
|___| Very probably would not restore.
|___| Definitely would not restore.

Question 2
Based upon a bitewing radiograph, you see that an inter-proximal carious lesion has penetrated into the internal half of the enamel, but 
without reaching the enamel-dentine junction of the element 26. Answering according to the scale, would you restore or not?
|___| Definitely would restore.
|___| Very probably would restore.
|___| Possibly would restore.
|___| Very probably would not restore.
|___| Definitely would not restore.

Question 3
Based upon a bitewing radiograph, you see that an inter-proximal carious lesion has reached into enamel-dentine junction, but without 
penetrating the dentine of the element 26. Answering according to the scale, would you restore or not?
|___| Definitely would restore.
|___| Very probably would restore.
|___| Possibly would restore.
|___| Very probably would not restore.
|___| Definitely would not restore.

Question 4
Based upon a bitewing radiograph, you see that an inter-proximal carious lesion has penetrated into the dentine, but not deeply of the 
element 26. Answering according to the scale, would you restore or not?
|___| Definitely would restore.
|___| Very probably would restore.
|___| Possibly would restore.
|___| Very probably would not restore.
|___| Definitely would not restore.

Question 5
Based upon a bitewing radiograph, you see that an inter-proximal carious lesion has penetrated deeply into the dentine of the element 26. 
Answering according to the scale, would you restore or not?
|___| Definitely would restore.
|___| Very probably would restore.
|___| Possibly would restore.
|___| Very probably would not restore.
|___| Definitely would not restore.

Question 6
The same patient presents a dark fissure, without visual signs of demineralization of the enamel of element 26. Based upon a bitewing 
radiograph, you see that the carious lesion has not penetrated into the dentine. Which treatment, if any, would you provide?
_______________________________________________________________________________________________________________________
______________________________________________________________________________________________________

Question 7
The same patient presents a small white lesion, without cavitation in a smooth surface of element 26. Which treatment, if any, would you 
provide?
_______________________________________________________________________________________________________________________
______________________________________________________________________________________________________


