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Aim: The aim was to evaluate the influence of the patient’s 
skin color on the choice of dental treatment by academics 
from a university in the south of the state of Santa Catarina 
(SC). Methods: This is a randomized trial carried out with 
undergraduate students in dentistry at the University of 
Criciúma, Santa Catarina. All academics regularly enrolled in 
the 5th to 10th phases of the dentistry course were invited to 
participate. Half of the students, randomly, received the clinical 
case with white skin color, and the other half, the same clinical 
case but with black skin color. After the distribution of the 
cases, the participants self-administered a questionnaire with 
sociodemographic aspects and with the options for choosing 
treatment for the caries lesion. Crude and adjusted analyses 
of the association between the patient’s skin color and the 
choice of treatment were performed through multinomial 
logistic regression, with a significance level of 5%. Results: 
In total, 159 academics were studied. When using direct 
restoration with composite resin as a reference, patients 
with black skin color were 56% less likely to receive indirect 
restoration with composite resin (Onlay) when compared 
to white skin color (RRR=0.44; 95%CI 0.21-0.93; p=0.032). 
Conclusions: This alarming result showed that the patient’s 
skin color influenced the caries treatment chosen by dental 
students, which can result in black patients not receiving 
better treatment.
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Introduction

Caries is a chronic, progressive, and multifactorial disease that destroys mineral 
tissues in the teeth. It is considered one of the main causes of tooth loss in all age 
groups, being the main oral health problem in Brazil1. The conventional approach to 
treating cavitated carious lesions involves removing carious tissue and filling the 
cavity with a restorative material, usually a composite resin. Currently, new restor-
ative philosophies opt for partial and selective removal, which involve the removal of 
carious tissue that cannot be remineralized after sealing the cavity, while maintain-
ing the affected tissues that are capable of remineralization, preserving the remain-
ing mineral structure2.

Health, despite being recognized as a universal human right, reveals racial inequi-
ties. In Brazil, this situation is evidenced by morbidity and mortality data, in which, 
whether due to illnesses linked to the living conditions of a population or due to vio-
lence, the most negatively affected population has a specific skin color, black3. Rac-
ism is a harmful form of social organization, determined by race, which can result 
in differences in healthcare for these minorities, affecting people’s lives and health. 
Unfortunately, health biases determined by race are still commonly seen. Individuals 
who experience this experience report a lack of attention to their symptoms and 
complaints, as well as dismissals without health care and non-participation in deci-
sions regarding their health care. These practices can immensely affect the health 
outcomes of the ones affected by them4. 

Characteristics such as the sex, age, and social class of the patient should never influ-
ence the professional’s conduct, as everyone deserves the best treatments available 
in dentistry. Therefore, differences in dental treatment between patients should not be 
found in clinical practice5. However, this is not always observed in the daily practice of 
consultations and in the choice of the ideal dental treatment for some racial portions 
of the Brazilian population6.

Factors that contribute to the difference in treatment between skin colors are eco-
nomic and social disadvantages, inadequate health care, and attitudes toward dis-
crimination and racism7. Diseases that affect the oral cavity also demonstrate the 
existence of differences between races. Tooth pain and loss, as well as other oral 
health diseases in adults, may be associated with factors such as education, age 
group, income, and racial group8. In addition, the oral health condition can reflect the 
life of these patients, poorer individuals, with low schooling and less insertion in the 
labor market present more problems related to oral health9. 

Therefore, the objective of the current study was to evaluate the influence of the 
patient’s skin color on the choice of dental treatment by students of a University in the 
south of the state of Santa Catarina (SC).

Materials and Methods
This is a randomized trial carried out with undergraduate students of the Dentistry 
course at the University of Criciúma-SC. Criciúma has approximately 219,393 inhabitants, 
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a territorial area of 234,865 km², a Human Development Index of 0.788, and a Gross 
Domestic Product per capita of 36,073.31 reais10.

All academics regularly enrolled in the 5th to 10th phases (semesters) of the Univer-
sity’s dentistry course, who agreed to participate by signing the free and informed 
consent form, were included in the study.

For the development of the study, all students were distributed into classrooms 
according to the phases in which they were enrolled. A random draw was then carried 
out so that half of the students received a clinical case of a person with white skin 
color and the other half received a clinical case of a person with black skin color. The 
clinical cases were the same, with only the patients’ skin color differing. An extra-
oral photograph of two individuals of different ethnicity was used to characterize the 
patients, and the same intraoral photo was used for both cases (Figure 1).

1

2

Figure 1. Clinical cases presented to the dentists. Case 1 white patient and case 2 black patient.

The draw was based on the university’s class register, where students located with 
even numbers on the class register received a clinical case and students located with 
odd numbers received the other clinical case.

After distributing the clinical cases, the participants were also given a questionnaire 
for self-administration. There were the following treatment options: (A) finishing and 
polishing of the restoration, (B) direct restoration with composite resin (reference), 
and (C) indirect restoration with composite resin (Onlay). The student should choose 
one option only. 

A researcher was present at the time of application of the questionnaire so that there 
was no interaction between academics, and to resolve any doubts that might arise 
during its application. 
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The questionnaire included sociodemographic information about the students, such 
as sex (male, female), age (in complete years), skin color (white, black, yellow, brown), 
marital status (single, married/stable union, separated/ divorced), family income  
(in minimum wages), and phase of the course (5th, 6th, 7th, 8th, 9th, 10th), as well as 
the treatment chosen for the clinical case presented (finishing and polishing of the 
restoration, direct restoration with composite resin, indirect restoration with compos-
ite resin (Onlay)).

Subsequently, the data were entered into a database in Microsoft Excel version 2010. 
For the descriptive analyses, absolute (n) and relative (%) frequencies were presented 
for the categorical variables (sex, skin color, marital status, course phase), and mea-
sures of central tendency (median) and dispersion (interquartile range) for numerical 
variables. The Kolmogorov–Smirnov test was used to assess data normality. To verify 
whether there was a difference in the characteristics of the students who received 
clinical case 1 and clinical case 2, the Fisher’s exact test and Student’s t-test were 
used, with a significance level of 5%.

Crude analyses of the association between the chosen dental treatment and the 
students’ characteristics were also performed using Fisher’s exact test, considering 
a significance level of 5%. For these analyses, numerical variables (age and family 
income) were categorized.

To assess the association between the skin color of the clinical case and the dental 
treatment chosen by the academics, crude and adjusted analyses were conducted 
using multinomial logistic regression, with a significance level of 5%, and the relative 
risk ratio (RRR) was presented as an effect measure. Treatment B (direct restoration 
with composite resin) was used as a reference for this analysis.

A hierarchical model of analysis was constructed for the adjusted analysis, consid-
ering the characteristics of the academics: sex, age, skin color, phase of the course, 
and family income. Variables with a p-value <0.20 were maintained in the analysis as 
possible confounding factors.

SPSS version 20.0 statistical software was used for the analyses.

The research was approved in June 2019 by the Research Ethics Committee of the 
University of Criciúma-SC, under opinion number 3,421,854.

Results
A total of 159 dental students were included in the study. Table 1 presents the socio-
demographic characteristics of the participants. The majority were female (76.1%) 
with a mean age of 22.6 (±3.8) years. Most had white skin color (90.6%) and were 
single (89.9%). The median monthly family income was R$5000.00 (interquartile  
range: 3200.00-8000.00) and more than a quarter of the students were in the 10th 
period of graduation (27.0%).
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Table 1. Sociodemographic characteristics of dentistry students. Criciúma, SC, 2023. (n=159)

Variables N (%)

Sex

Female 121 (76.1)

Male 38 (23.9)

Skin color

White 144 (90.6)

Black 1 (0.6)

Yellow 1 (0.6)

Brown 13 (8.2)

Marital status

Single 143 (89.9)

Married/stable union 14 (8.8)

Separated/divorced 2 (1.3)

Phase of the course

5th 22 (13.8)

6th 32 (20.1)

7th 16 (10.1)

8th 30 (18.9)

9th 16 (10.1)

10th 43 (27.0)

Table 2 presents the skin color of the clinical cases according to the characteristics of 
the participants. No statistically significant differences were found in the characteris-
tics of the students who received clinical case type 1 and clinical case type 2. 

Table 2. The skin color of the case study patients according to the sociodemographic characteristics of 
the dentistry students. Criciúma, SC, 2023. (n=159)

Variables

Patient’s skin color

p-valueWhite Black

N (%) N (%)

Sex 0.711a

Female 63 (52.1%) 58 (47.9%)

Male 18 (47.4%) 20 (52.6%)

Skin color 0.615a

White 75 (52.1%) 69 (47.9%)

Black 0 (0.0%) 1 (100.0%)

Yellow 0 (0.0%) 1 (100.0%)

Brown 6 (46.2%) 7 (53.8%)

Continue
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Continuation

Marital status 0.281a

Single 72 (50.3%) 71 (49.7%)

Married/stable union 9 (64.3%) 5 (35.7%)

Separated/divorced 0 (0.0%) 2 (100.0%)

Phase of the course 0.938a

5th 12 (54.5%) 10 (45.5%)

6th 15 (46.9%) 17 (53.1%)

7th 7 (43.8%) 9 (56.2%)

8th 17 (56.7%) 13 (43.3%)

9th 9 (56.2%) 7 (43.8%)

10th 21 (48.8%) 22 (51.2%)

Age (years) 0.722b

Mean 22.5 22.7

Standard deviation 3.6 3.9

Monthly family income (BRL) 0.452b

Median 5000.00 5000.00

Interquartile range 3500.00-8000.00 3000.00-8000.00
a Fisher’s exact test.
b Student’s t-test.

The choice of treatment for caries according to the sociodemographic characteristics 
of the students is presented in Table 3. It is possible to see that the majority of female 
students opted for treatment B (direct restoration with composite resin) (55.4%) fol-
lowed by treatment C (indirect restoration with composite resin (Onlay)) (42.1%), while 
males mostly chose treatment B (86.9%) (p<0.001). In addition, most students from 
the 5th to 9th phases opted for treatment B. On the other hand, about two-thirds of 
students in the 10th phase chose treatment C (62.8%) (p<0.001). There were no sig-
nificant differences between the choice of treatment and the other variables studied.

Table 3. Choice of treatment for the case study according to the sociodemographic characteristics of 
students in the dentistry course. Criciúma, SC, 2023. (n=159)

Variables
Treatment A Treatment B Treatment C

p-valuea

N (%) N (%) N (%)

Sex <0.001

Female 3 (2.5%) 67 (55.4%) 51 (42.1%)

Male 1 (2.6%) 33 (86.9%) 4 (10.5%)

Age (years) 0.262

≤21 3 (3.7%) 55 (67.0%) 24 (29.3%)

>21 1 (1.3%) 45 (58.4%) 31 (40.3%)

Continue
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Continuation

Skin color 0.371

White 3 (2.1%) 90 (62.5%) 51 (35.4%)

Non-white 1 (6.7%) 10 (66.6%) 4 (26.7%)

Monthly family income (minimum wage) 0.115

≤3 0 (0.0%) 17 (58.6%) 12 (41.4%)

4 to 6 4 (7.3%) 32 (58.2%) 19 (34.5%)

>6 0 (0.0%) 51 (68.0%) 24 (32.0%)

Phase of the course <0.001

5th 1 (4.5%) 16 (72.8%) 5 (22.7%)

6th 1 (3.1%) 27 (84.4%) 4 (12.5%

7th 0 (0.0%) 10 (62.5%) 6 (37.5%)

8th 2 (6.7%) 22 (73.3 %) 6 (20.0%)

9th 0 (0.0%) 9 (56.2%) 7 (43.8%)

10th 0 (0.0%) 16 (37.2%) 27 (62.8%)

Treatment A: finishing and polishing of the restoration.
Treatment B: direct restoration with composite resin.
Treatment C: indirect restoration with composite resin (Onlay). 
a Fisher’s Exact Test.

Table 4 presents the crude and adjusted associations between the patient’s skin 
color and the choice of dental treatment. After adjusting for possible confound-
ing factors and using treatment B as a reference, black-skinned patients were 
56% less likely to receive treatment C when compared to white-skinned patients 
(RRR=0.44; 95%CI 0.21-0.93).

Table 4. Crude and adjusted analysis of the association between the patient’s skin color and the choice 
of dental treatment. Criciúma, SC, 2023.

Patient’s 
skin 
color

Treatment A Treatment C

Crude 
analysis

p-value

Adjusted 
analysis*

p-value

Crude 
analysis

p-value

Adjusted 
analysis*

p-value
RRR 

(CI95%)
RRR 

(CI95%)
RRR 

(CI95%)
RRR 

(CI95%)

0.253 0.163 0.035 0.032

White 1.00 1.00 1.00 1.00

Black 0.26 
(0.03-2.61)

0.14 
(0.01-2.20)

0.49 
(0.25-0.95)

0.44 
(0.21-0.93)

Treatment A: finishing and polishing of the restoration.
Treatment B: direct restoration with composite resin.
Treatment C: indirect restoration with composite resin (Onlay).
Reference: treatment B.
RRR: relative risk ratio. 
* Analysis adjusted for the student’s sex, age, skin color, course phase, and family income.
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Discussion
This study, which aimed to assess whether the skin color of patients influenced the 
choice of dental treatment by students of the dentistry course at a university, found 
relevant results. Even after adjusting for confounding factors, the choice of treatment 
by dental students differed according to the patient’s skin color. Individuals with white 
skin color were more likely to receive treatment C (indirect restoration with composite 
resin - Onlay) than those with black skin color.

The gold standard for the clinical case presented in this study, was the direct res-
toration with composite resin (treatment B), which aims to preserve the maximum 
amount of healthy tooth structure since the tooth had dental caries11. Onlays (indirect 
restorations) are restorations used in the partial reconstruction of the tooth, when it 
presents great destruction, thus restoring its aesthetic form and function12. On the 
other hand, the direct technique requires only one appointment to be made13. 

Among the restorative possibilities found to reconstruct a dental element affected 
by caries, professionals should always opt for the best treatment plan, thus obtain-
ing a greater perspective to achieve the greatest possible longevity of the treatment 
performed13. From a practical point of view, the choice between direct and indirect 
restorative techniques (Onlays) should be based on the principle of minimally inva-
sive dentistry, reducing an unnecessary risk to the patient’s tooth14. In addition, the 
immediate costs of performing an indirect restoration are higher compared to a 
direct restoration15.

None of the patient’s characteristic, whether physical, sex, age, color or social, 
should change the professional conduct. However, studies show that the patient’s 
skin color can interfere with the chosen treatment. Cabral et al.6 (2005) indicated 
a high rate of extractions for extremely decayed teeth in patients with black skin 
color. Chisini et al.16 (2019) found similar results when evaluating the treatment 
performed in patients with an amalgam restoration. The study found that patients 
with white skin color  were more likely to receive indirect restoration with composite 
resin (Onlay) as treatment. Furthermore, according to some authors, more complex 
and expensive treatments, such as Onlays, are provided to patients with white skin 
color because they have a better socioeconomic status than patients with black 
skin color17,18. 

Racial discrimination means any distinction, exclusion, restriction, or preference 
based on race, color, descent, or national or ethnic origin19, and it can be repro-
duced and imperceptibly through the way people around us are treated. Discrimina-
tory manifestations do not always occur explicitly, leading to difficulty in identifying 
these practices, both for the victims and for the people who practice these acts. 
The non-perception of racial discrimination is, in part, a consequence of the ideo-
logical construction around the myth of racial democracy, which shows Brazil as a  
country where relations between racial groups are harmonious and, therefore, rac-
ism is non-existent19,20. 

The existing institutional racism in public health reinforces the myth of racial democ-
racy since health professionals often demonstrate a lack of critical attention to the 
ethnic-racial problem and its implications for health in the population, instead of pro-
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moting equity in access to health services and the quality of health care received by 
the black population21. In this way, health professionals end up replicating, encourag-
ing, and involuntarily inducing racial discrimination17.

Thus, knowing how race/color, social class, and sex are structured in our society, 
it is possible to show that this fact interferes with health outcomes. One of the 
strategies to address these inequalities is the advancement of the promotion of 
equity policies within a systemic and universal health system19,20. Another funda-
mental aspect is related to the posture of those who teach. Teachers must reflect 
and develop critical skills capable of leading their students to discuss about social 
problems and difficulties, that exist in everyday in the professional life, thus report-
ing the reality of their functions22.

The findings of this study are worrying, since, even if unconsciously, dental profession-
als and students may spread racial discrimination in their appointments, by indicat-
ing and performing unnecessary treatments in black patients, instead of offering and 
opting for minimally invasive treatments20. Considering this, the whiteness in health 
courses constitutes an important topic of discussion. Whiteness can be defined as 
a term that places the white race as the majority or in top of a social hierarchy. It can 
be observed in health courses and is characterized by biases and beliefs that can 
harm, consciously or unconsciously, people with other skin colors, thus perpetuating 
inequities in healthcare23,24.

Based on this racial disparity, it is necessary to reformulate (which is already 
taking place slowly) the training process of academics and health professionals, 
encouraging the training of professionals capable of dialogue with the society, and 
of discussing and rethinking practices in health. These practices are essential to 
foster respect between the people involved, and also to create an understanding 
between academic interest and the patient’s needs, without prioritizing one over 
the other25.

It is important to point out some limitations. This study portrayed only one dental 
condition for which treatment may be influenced by the patient’s skin color, among 
many other aspects related to oral health that can and should be analyzed. In addi-
tion, the research evaluated the conduct of academics from only one university. 
Despite this, the representativeness of the theme is a strength of this study, which 
can be a starting point for the investigation of the influence of skin color in different 
dental treatments and professionals and academics in training at other locations. 
Furthermore, although there was no statistical difference regarding the students’ 
skin color, the fact that the majority of students in this study were white may bias 
the results. 

In conclusion, the results of this study showed that the patient’s skin color influenced 
the caries treatment chosen by dental students, which can result in black patients 
not receiving better treatment. In addition, academics with a higher level of education 
opted for the less conservative treatment in relation to those who did not have as 
much scientific knowledge.

The racial issue should never influence the choice of treatment for patients, since 
everyone deserves to be treated in the same way and receive the best and most 
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modern treatments available in dentistry. For this reason, the results of this study 
can be considered alarming and should encourage discussions in the academic field 
so that future professionals assist all patients in the best possible way and without  
any distinction.
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