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Abstract
Objective To investigate whether patients’ skin color could exert an influence on the dentist’s decision-making for treatment, in
four different cities in Brazil.
Material and methods Lists of dentists were obtained and the sample selection was performed systematically. Two question-
naires were produced for the same clinical case, but the images were digitally manipulated to obtain a patient with a black and a
white skin color. Dentists were free to choose treatment without any restrictions, including the financial aspects. A random
sequence (white or black) was generated which was placed at random in sealed, opaque envelopes. Dentists were questioned
about the decision on the treatment of a severely decayed tooth and an ill-adapted amalgam restoration.
Results A total of 636 dentists agreed to participate in the study. After adjustments (multinomial logistic regression), it was
observed that the black patient with a decayed tooth had a 50% lower risk of being referred for prosthetic treatment (p = 0.023)
and a 99% higher risk of receiving a composite resin restoration, compared to the white patient (p = 0.027). No differences were
observed regarding recommendation for tooth extraction (p = 0.657). In relation to an ill-adapted amalgam, the black patient had
less risk of receiving a referral replacement with composite resin (0.09 95%CI [0.01–0.82]) and finishing and polishing (0.11
5%CI [0.01–0.99]) compared with the white patient.
Conclusion Patient skin color influenced the dentist’s choice of treatment. In general, black patients receive referrals for cheaper,
simpler procedures.
Clinical significance Skin color played an important role in dentists’ treatment decisions. Professionals may contribute uncon-
sciously to the propagation and replication of racial discrimination.
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Introduction

Given the variability of techniques available in contemporary
dentistry, the choice of treatment is an important aspect of

dental practice and depends mainly on the referral and execu-
tion of professionals through the consent of patients. Several
studies have reported that professional characteristics such as
time since graduation and level of specialization can influence
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the choice of techniques or materials [1–3]. Although some
studies have investigated the role that patient characteristics
can play in the treatment decision by health professionals,
information about how patient skin color may influence this
decision is scant [4, 5]. Patients’ race and sex have influenced
medical conduct concerning chest pain in patients with similar
clinical signs, even after correction for confounders [5].
Similarly, Cabral et al. 2005 [4] investigate the influence of
patient skin color on the choice of extraction of decayed teeth
and observed a high referral for extraction in black individ-
uals, compared with whites.

The recommendation of different treatments due to racial
differences may be explained by several stereotypes, many of
which are systematically reproduced, showing an essential in-
teraction with inequality and socioeconomic barriers [6]. Skin
color and income have been heavily correlated with both gen-
eral and oral health conditions [7]. Black individuals have pre-
sented poorer health conditions, being frequently associated
with higher prevalence of periodontal disease [8, 9], and dental
caries [10]. Social deprivations in life’s course could lead to
reduced access to oral healthcare and worse oral health habits,
also influencing the quality of life of these individuals [10–13].
Diverse health disparities can be linked to racial discrimination,
suggesting several levels of connection occurring in different
ways, depending on the study population [6, 14, 15]. Although
the measurement of socioeconomic status is able to quantify a
large proportion—though not all—of the disparities related to
ethnic discrepancies in health [16], the understanding of how
health professionals participate in this process is extremely im-
portant because they are an active component in promoting and
maintaining health and could influence this process.

Thus, professionals may also play—albeit unconsciously—
important roles in the propagation and replication of discrimi-
nation [4, 5], especially since themajority of these professionals
represent, in most cases, a socioeconomically favored minority.
Therefore, the understanding of how this can occur in the clin-
ical routine of professionals from different cities is of great
relevance. Thus, the aim of the studywas to investigate whether
patients’ skin color could influence the dentist’s recommenda-
tion for treatment, in four different Brazilian cities.

Methods

The present study was reported observing the Consolidated
Standards of Reporting Trials (CONSORT) Checklist for ran-
domized trials.

Trial design and interviews

The present randomized trial was performed in four different
cities in Brazil, during the period between August 2016 and
February 2017. Interviews were conducted with dentists in two

cities in the southern region of the country (Pelotas and Caxias
do Sul) and the other two in the northeast region (Aracaju and
Fortaleza). The fieldwork team comprised four previously
trained undergraduate dental students who performed the in-
terviews, and two researchers that supervised the fieldwork.
The interviews were performed in person with clinicians, using
an electronic form employed using a Tablet (7″).

Participants

Dentists’ offices were previously identified through the
ANVISA register (Brazilian health surveillance agency) in
Pelotas, Caxias do Sul, and Fortaleza. In Aracaju, dentists
were identified through the registration with the regional den-
tal council (CRO-SE). Lists of dentists were obtained for all
cities. Sample selection was performed systematically,
selecting at random the first position in the list. Subsequent
individuals were selected by calculating the sample interval,
based on the number of dentists available in each city.
Selected professionals were contacted in person and invited
to participate in the study. All participants that agreed to par-
ticipate in the study signed an informed consent form. Only
dentists working as clinicians were approached. Those profes-
sionals who work exclusively in universities or who were no
longer active in clinical practice were not included in the pres-
ent study.

Intervention

Two questionnaires were produced for the same clinical case,
but with patients of different skin color (case A: white patient;
and case B: black patient). An extraoral photograph of two
individuals of different ethnicity was used to characterize the
patients, and the same intraoral photo was used for both cases.
The color of gingival and mucosal tissue was manipulated
using Adobe Photoshop CS6™ (Adobe Corporation) soft-
ware, obtaining an intraoral view of the black and white pa-
tients, respectively. Intra- and extraoral images of both pa-
tients are displayed in Fig. 1. Patient skin color was assigned
at random. In addition, the patients’ socioeconomic status was
not disclosed to avoid possible bias with the decision-making.
Dentists were informed that they were free to choose treat-
ments without financial restrictions.

Randomization

A random sequence (patient A or B) was generated using
Excel™ (Microsoft Corporation) software, by an author who
was not involved in the interviews and who deposited the
sequence in numbered and sealed opaque envelopes.
Randomization was performed in blocks of 20 envelopes.
The envelopes were opened by the interviewers prior to ap-
plying the questionnaire (Fig. 2).
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Outcomes

The following clinical case (Fig. 1a, white or Fig. 1b, black)
was presented to dentists: BA 27-year-old male patient with
normal oral health conditions went to Dr. (a) as he was unable
to attend work because he had had ‘toothache for more than a
week’. The patient gave Dr. (a) total freedom to decide the
treatment. What would be your first treatment option?^ The
treatment options were (a) extraction, (b) endodontic treat-
ment followed by prosthetic rehabilitation, and (c) endodontic
treatment followed by direct composite resin restoration. After
the first question had been answered, the second question was
presented: BIn the same consultation, the following amalgam
restoration (Fig. 1) was identified in a first upper premolar.
Similarly, the patient gives you freedom to make the treatment
decision. What would be your first treatment option?^,

presenting the following options: (a) replacement with a new
amalgam restoration, (b) replacement with composite resin
restoration, (c) finishing and polishing, and (d) no treatment
necessary. Therefore, the treatment of both decayed teeth and
ill-fitting amalgam was considered as outcomes for this study.

Co-variables

The questionnaire also addressed sociodemographic and clin-
ical characteristics. In order to avoid any bias due to the pres-
ence of the interviewers during the clinical questions, the tab-
let was handed to the dentist who marked the indicated treat-
ment option. The type of dentist’s office was collected by the
interviewers (private personal practice, public health service
or private clinics) as well the sex of the dentist. Dentist skin
color was noted by the interviewer according to the following

Fig. 2 Flow diagram

Fig. 1 Clinical cases presented to the dentists. The images were manipulated by Photoshop™. Case Awhite patient and case B black patient
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categorization: white, yellow, brown, and black (IBGE) [17].
This variable was subsequently separated into white (white
and yellow) and black (brown and black) individuals. Time
since graduation was collected and assigned to the following
categories: 0 to 5 years, six to 15, and more than 15 years.
Also, dentists were asked if they had undergone any postgrad-
uate training (yes/no).

Sample size calculation

Calculation of sample size was performed considering a
pilot study with dentists who would not be participating in
the study. The outcome considered for the calculation of the
sample was the indication of prosthetic treatment for a se-
verely impaired tooth. Considering a prevalence of outcome
of 81% for white patients and 70% for black individuals, a
power of 80 and 5% confidence level, a sample of 524 in-
dividuals was obtained. To compensate for losses and re-
fusals, 15% was added to this calculation, making a final
sample size of 603 individuals.

Data analysis

The software STATA version 12.0 was used in the analysis.
Descriptive analysis was conducted to determine the relative
and absolute frequency of the variables of interest. The effect
of patient skin color on the dentists’ treatment decision was
tested using multinomial logistic regression analysis with ro-
bust variance, considering a 95% confidence level. The final
models were adjusted for sex, dentist’s skin color, city, place
of interview, time since graduation, and postgraduate training.

Ethical issues

The Ethics Committee of the Dental College of the Federal
University of Pelotas approved this project (number
1,422,885). All participants signed informed consent forms.

Results

A total of 636 dentists (58.7% female) agreed to participate in
the study. Of these, 51.9% received the white patient. In addi-
tion, about 55% of the interviews were conducted in individ-
ual private practice, 36% in private clinics, and 9% in the
public health service (Table 1). The majority of dentists
interviewed (34.6%) had graduated over 15 years prior to
the interview and 32.8% had graduated less than 5 years be-
fore the study. In addition, the vast majority of dentists (82%)
had undergone postgraduate training.

Only one dentist declined to participate in the study. He
was from the city of Caxias do Sul, working in private per-
sonal practice, with time since graduation of 31 years. Some

dentists asked for radiographic images before making a deci-
sion on the treatment for the first and/or second questions,
even after the interviewers stressed that the referral for treat-
ment should be made according to the clinical characteristics
of the case. Hence, the number of questions answered for the
decayed tooth was 614 and for the ill-fitting amalgam, 615.

Table 2 shows the distribution of outcomes according to
patient’s skin color. Referrals for prosthetic treatment for a

Table 1 Sociodemographic characteristics’ of sample (n = 636
individuals)

Variable/category Patient color

White (% (n)) Black (% (n))

Sex

Female 53.08 (198) 46.92 (175)

Male 50.19 (132) 49.81 (131)

Dentist skin color

White 50.67 (265) 49.33 (258)

Black 57.52 (65) 42.48 (48)

City

Pelotas 49.28 (102) 50.72 (105)

Fortaleza 56.71 (93) 43.29 (71)

Aracajú 50.00 (50) 50.00 (50)

Caxias do Sul 51.52 (85) 48.48 (80)

Location of the interview

Private 50.29 (175) 49.71 (173)

Clinics 53.48 (123) 46.52 (107)

Public 55.17 (32) 44.83 (26)

Time since graduation

0 to 5 54.55 (114) 45.45 (95)

6 to 15 54.59 (113) 45.41 (94)

More than 15 46.82 (103) 53.18 (117)

Post-graduation training

Yes 51.15 (268) 48.85 (256)

No 55.36 (62) 44.64 (50)

Table 2 Distribution of outcomes according to color of patients

Color patient

Dependent variables/category White (% (n)) Black (% (n)) Total

Decayed tooth 614
Prosthetic 85.31 (273) 80.95 (238)

Composite resin 6.88 (22) 12.24 (36)

Extraction 7.81 (25) 6.80 (20)

Amalgam restoration 615
No treatment 0.31 (1) 2.72 (8)

Replacement for resin 65.73 (211) 61.56 (181)

Replacement for amalgam 1.56 (5) 2.04 (6)

Finishing and polishing 32.40 (104) 33.67 (99)
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severely decayed tooth were higher in dentists who re-
ceived the white patient (85.3 vs 80.9% for the black pa-
tient). Referrals for composite restoration for a severely
impaired tooth were higher in dentists who received the
black patient (12.2 vs 6.8% for the white patient). The
treatment decision for ill-fitting amalgam restoration re-
vealed a higher indication of replacement of amalgam with
composite resin with the white patient (65.7%) compared
with the black individual (61.5%).

A multinomial logistic regression was used to estimate
the relative risk ratio (RRR) (Table 3). After adjustment for
possible confounders (sex, dentist’s skin color, place of
interview, time since graduation, and postgraduate train-
ing), using prosthetic treatment as a reference, it was ob-
served that the black patient with the decayed tooth had a
99% higher risk of receiving a direct composite resin res-
toration (p = 0.027) compared to the white patient, while
the indication to extract the tooth was similar for each
patient (p = 0.657). Regarding the decision-making for
the treatment of ill-fitting amalgam, not considering any
particular treatment as a reference category, the black pa-
tient exhibited a smaller risk for both the replacement of
restoration with composite resin (0.09 95%CI [0.01–0.82])
and finishing and polishing (0.11 95%CI [0.01–0.99])
compared with the white patient.

Discussion

In present study, it was observed that patient skin color influ-
enced the indication of treatments by dentists from different
cities and regions of Brazil, even after correction for possible
confounders. For both severely decayed teeth and ill-fitting
amalgam restorations, dentists chose less complex and
cheaper treatment options for the black patient, even when
there was no mention of the socioeconomic status of the pa-
tient and receiving complete freedom to decide the best

treatment option. Although the clinical situation presented
here cannot replicate the multifaceted relationship between
patient and dentist, our results have shown that skin color
played an important role in the treatment decision by dentists.

Professionals may be contributing unconsciously to the
propagation and replication of racial discrimination, indi-
cating different treatments according to patient skin color
[4, 5, 18]. In fact, several racial disparities are observed
[19, 20] in America and Latin America, including Brazil,
and they reflect the worse socioeconomic [21] and health
conditions for black individuals [22–24]. Moreover, it is
important to highlight that interactions between income
and skin color can have a synergistic effect [25]. Thus, in
addition to concentrating the disease in the population,
these factors can influence the interventions proposed by
health professionals [4, 25]. The different choices of treat-
ment according to the patient’s skin color, as observed in
this study, could be explained by the socioeconomic in-
equalities associated with black individuals [26, 27].
These disparities could lead the dentist to believe that the
black patient did not have the financial resources to pay for
the treatment. This explanation corroborates the inter-
viewers’ observations in the field work, where they were
frequently questioned about the socioeconomic conditions
of the black patient, while this never occurs with the white
patient, unconsciously revealing a sense of economic dis-
parity between black and white individuals. In the present
study, we have opted to omit the socioeconomic status of
patients in an effort to avoid bias with the dentist’s decision-
making process. Accordingly, dentists were instructed not
to consider the patient’s income as a limitation when decid-
ing the treatment option. Nevertheless, dentists indicated
cheaper treatments for the black patient.

Socioeconomic status is just one of several factors that
may contribute to the disparities observed with regard to the
patient’s skin color [6, 26]. A range of sources that promote
and maintain social iniquities emerged with economic

Table 3 Adjusted relative risk ratios (RRR) for the treatment of decayed tooth (n = 614) and unadapted amalgam (n = 615) according patient skin color.
Multinomial logistic regression analysis

Treatment for decayed tooth (reference: prosthetic treatment)

Patient skin color Composite resin P value Extraction P value

0.027 0.657

White 1 1

Black 1.99 (1.07–3.28) 0.87 (0.47–1.62)

Treatment for unadapted amalgam (reference: no treatment)

Replacement for resin P value Replacement for amalgam P value Finishing and polishing P value

0.032 0.114 0.049
White 1 1 1

Black 0.09 (0.01–0.82) 0.13 (0.01–1.63) 0.11 (0.01–0.99)

Adjusted by sex, dentist skin color, city, location of interview, time since graduation, and post-graduation training
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development, based on slavery, which provide economic
advantages resulting in racial stereotypes and, consequent-
ly, injustice [20, 28]. Over time, this factor prompted other
forms of racial discrepancies linked to the level of educa-
tion, power, freedom, and prestige [6, 20]. Several of the
effects of racism are displayed and can affect the different
parameters in the life of individuals [19]. In this context,
Pager 2003 observed that discrimination due to skin color
could be a greater barrier than having a criminal record
when attending job interviews [29]. This study shows that,
after a job interview, white men with a criminal record re-
ceive more job offers than black men without a criminal
record [29]. Discriminatory behavior goes on in more covert
forms with different repercussions, also affecting health
through numerous mechanisms [30]. Black individuals re-
ceived less and worse treatment than whites [4, 5, 31, 32],
and this seems to be the case even with the correction for
socioeconomic status. This underlines the fact that the dy-
namics of racial discrimination involve a large number of
factors which can often not be observed and predicted in
these studies [6], because a large proportion of the differ-
ences between the ethnic groups occur in a longitudinal
fashion, over the lifespan [16].

We observed a high risk for the indication of composite
resin restorations in severely decayed teeth with the black pa-
tient. However, it is important to consider that the indication of
an indirect prosthetic restoration was the most prevalent for
both the black and the white patient. Direct restorations with
composite resin can be filled in a single, clinical appointment,
being more simple and cheaper than prosthetic treatments
[33–36]. Direct restorations have good survival rates in class
I and II restorations [36–38]. However, when a large portion of
the dental structure is already impaired (as in the present
study), indirect restorations, such as crowns, seem to provide
better survival rates, particularly in the long-term [39].
Although a recent Cochrane review (that includes a 3-year
follow-up study) did not observe differences between single
crowns and direct restoration for large restorations [40], anoth-
er systematic review comprising 10 studies observed that sur-
vival rates, after 10 years with crowns, were 81%, while direct
restorations showed a survival rate of 63% [41]. In fact, pros-
thetic treatments require more clinical appointments and labo-
ratory work, thus increasing the final cost of treatment, which
may have been the predominant factor for clinical longevity.

In a Brazilian study conducted in 2005, it was found that
the prevalence of indications to extract decayed teeth was
higher in black individuals than in white patients [4].
However, in the present study, the indication to extract teeth
was similar for both patients. This fact may be explained by
the period when the study was conducted (11 years ago).
Nowadays, the decisions to extract have dropped dramatically
[42], while in the past, this approach was more frequent
[43, 44]. Moreover, in 2004, the Smiling Brazil (Brasil

Sorridente) program began, offering complex treatment, such
as endodontic treatment, within the public health service
[45, 46]. This program led to a change in public oral health
services, reaching the whole population, also providing pros-
thetic treatment [45]. These aspects could explain the differ-
ences found in our study, and rather than indicating extraction
of decayed teeth, now, dentists prefer to indicate the restora-
tion of composite resin as opposed to crowns for black indi-
viduals. A comparison of these results showed that the choice
of treatment has moved to a more conservative approach, but
dentists still opted for more simple, cheaper procedures when
faced with black individuals.

Although not overly significant, the indication of the re-
placement of ill-fitting amalgam restorations with new amal-
gam restorations was indicated more for black individuals,
while indications for the replacement with composite resin
were more prevalent for the white patient, there being a statis-
tical difference. It is important to emphasize that in the present
clinical situation, the indication of treatment such as the re-
placement of restorations with amalgam or composite resin
could be construed as overtreatment. Any restoration replace-
ment leads to a loss of a robust dental structure and, without
clinical indication, can lead to a repetitive restorative cycle
[47]. Moreover, the motivation for the patient to visit the den-
tist, in the present case, was tooth pain associated with a se-
verely impaired tooth. The clinical case has not mentioned any
request of an esthetic nature by the patient that would justify a
replacement of amalgam restoration with composite resin. In
contemporary society, esthetics play an important role in the
life of individuals [48], and both the cosmetic industry and the
dental profession have used this facet to increase demand and,
consequently, profits.

Accordingly, the black patient was protected from over-
treatment, which could be interpreted as a beneficial outcome,
when compared to the white patient. However, this decreased
risk is probably due to a process of discrimination by the
dentist, which demonstrates a clear tendency towards less
complex and cheaper treatment options for the black patient.
Finishing and polishing of the amalgam restoration was the
more conservative approach for restoring the function of teeth
as well as being a cheaper treatment. In this way, we observed
that, in the clinical case of the black patient, the indication of
this treatment was also less than for white-skinned individuals.
Therefore, although the black skin color has been a protective
factor against overtreatment, it was also associated with less
frequent indication of the more recommended, conservative
option, the option not to receive any treatment at all being
more prevalent than for whites, reinforcing the presence of
racial discrimination in health outcomes [6, 7, 14, 20, 49, 50].

To reduce possible bias in the study, we conducted face-to-
face interviews to answer the potential questions of the clini-
cians and reduce the probability of incomplete or wrong an-
swers. It was, therefore, possible to obtain a high response rate.
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Moreover, we carried out the study in four cities in two different
regions of Brazil. Brazil is a multifaceted country, with huge
variability of culture and marked differences in terms of racial
distribution between regions. The Northeast region has a high
proportion of blacks compared to the Southern region of the
country, which could influence the perception and discrimina-
tion of the population with regard to skin color [17]. Although
results were not shown in this article, there was no difference
between regions in terms of treatment decision, emphasizing
that racial discrimination is a problem affecting most of the
country. Moreover, it is important to highlight that the
decision-making process can be different from country to coun-
try, depending on the diagnostic criteria, treatment options
available, and even the competitiveness of the labor market.
Although X-rays could facilitate treatment options, the present
study has provided sufficient information in respect of the
decision-making process for dentists in Brazil, in both private
and public practice. These results could not be reproduced in a
country with a different culture and different treatment options.
In addition, it should be mentioned that Brazil possesses around
20% of all the world’s dentists [51]. This situation leads to a
very competitive labor market, which can result in the indica-
tion of overtreatment by dentists in order to increase their profits
[51]. We would highlight the importance of including the dis-
cussion of racial discrimination and inequality in the curriculum
of the dental schools, since the first step to eliminating racial
discrepancies is to accept that they exist and discuss possible
ways to minimize them.

Conclusion

Patient skin color influenced the dentist’s choice of treatment.
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