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Abstract

Background: Oral cancer (OC) and oral potentially malignant disorders (OPMD) pose significant challenges to
public health in Brazil. This study aimed to estimate the prevalence of oral cancer (OC) and oral potentially ma-
lignant disorders (OPMD) among patients who would be treated by Brazilian dentists during their careers.
Material and Methods: Data on the number of dentists in Brazil were extracted from the 2022 census data, while
incidence rates for OC cases were sourced from the Brazilian National Cancer Institute (INCA). Population esti-
mates for Brazil and data on dental check-up rates were obtained from relevant national sources.

Results: Our analysis indicates that a general dentist in Brazil can expect to encounter on average two to three OC pa-
tients and on average 675 patients with OPMDs over a 35-year career. Regional disparities were observed, with certain
regions showing higher than the average number of encounters due to low density of dentists in some rural districts.
Conclusions: Brazilian dentists are likely to confront a substantial number of OC and OPMD cases during their
professional tenure, emphasizing the need for public health policies aimed at enhancing dental surgeons' education
in oral cancer prevention and early detection.
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Introduction

Oral cancer (OC) and oral potentially malignant disor-
ders (OPMD) pose significant public health challenges,
particularly in certain geographic areas in Brazil (1).
According to the Brazilian National Cancer Institute
(INCA) for the years 2023-2025, Brazil is expected to
annually diagnose 15,100 new patients of OC, ranking
OC as the eighth most common cancer among the Bra-
zilian population (the fifth most common among men)
(https://www.gov.br/inca/pt-br/assuntos/cancer/numer-
os/estimativa) (accessed in May 2023). Despite Brazil
recording the highest number of dentists globally, a sig-
nificant issue persists with late diagnoses of most OC
patients in the country (2-4).

Approximately 48% of the Brazilian population rou-
tinely seeks dental consultations, a behavior that is
closely linked to the early detection of OC and OPMD
(5). With an estimated prevalence of 3.93% for OPMD
within the Brazilian population, it becomes evident
that Brazil encounters a substantial number of OPMD
patients, primarily due to its large population, but also
because the population is exposed to social inequalities,
low levels of health literacy, and tobacco and alcohol
use with an estimated prevalence of 3.93% for OPMD
within the Brazilian population, it becomes evident
that Brazil encounters a substantial number of OPMD
patients, primarily due to its large population, but also
because the population is exposed to social inequalities,
low levels of health literacy, and tobacco and alcohol
use.” (6). This underscores the pivotal role that Brazil-
ian dentists could play, not only in OC diagnosis but
also in the management of OPMD. There are sound op-
portunities for the provision of crucial information to
patients regarding health education, associated risk fac-
tors, disease progression, treatment, and educating on
early signs and symptoms of OC and in screening for
OPMDs during routine oral examinations (3,7,8).
Analyzing this paradoxical scenario marked by a mas-
sive dental workforce operating in a territory character-
ized by high mortality rates due to OC, raises questions
about the potential of each professional to identify, di-
agnose, and provide appropriate and rapid treatment for
patients with OPMDs and OCs throughout their careers.
Therefore, influenced by a previous study carried out
in the UK (9), the current study was undertaken as an
exploratory analysis with the aim of elucidating the es-
timated number of patients with OC and OPMDs who
will potentially cross the professional paths of Brazilian
dentists over the course of a 35-year career.

Material and Methods

To estimate the Brazilian population, we relied on the
2022 Brazilian demographic census results (https:/cen-
$02022.ibge.gov.br/panorama/) (accessed in May 2023).
Data on the total count of active Brazilian dentists,
encompassing specialists in stomatology (oral medi-
cine), oral and maxillofacial surgery, oral and maxil-
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lofacial pathology, and general dentists were obtained
from records accessible on the Brazilian Federal Dental
Council website (https:/cfo.org.br/website/estatisticas/
quantidade-geral-de-entidades-e-profissionais-ativos/)
(accessed in May 2023). We considered a 35-year pe-
riod as the standard career duration for a Brazilian den-
tist. The estimated number of Brazilians who regularly
sought dental consultations as well as the ratio of Bra-
zilian dentists per 2,000 inhabitants were based on the
findings of the 2019 National Health Survey (5).

The dentist-to-resident population ratio within a given
region was determined using the mathematical equation
displayed in Fig. 1.

The estimated OC cases within the Brazilian popula-
tion were derived from data provided by INCA for the
years 2023-2025 (https:/www.gov.br/inca/pt-br/assun-
tos/cancer/numeros/estimativa) (accessed in May 2023).
In INCA statistics, OC encompasses malignant diseases
affecting various anatomical sites, each represented by
their respective codes: lip (C00), tongue base (C01), other
tongue regions (C02), gingiva (C03), floor of the mouth
(C04), palate (C05), other mouth regions (C06), parotid
gland (C07), other major salivary glands (CO0S), tonsil
(C09), and oropharynx (C10) (https:/www.gov.br/inca/
pt-br/assuntos/cancer/numeros/estimativa) (accessed in
May 2023). The estimated cases of OPMD within the Bra-
zilian population were determined based on the results of
a prior systematic review that established the global prev-
alence of these conditions (6). We adopted a prevalence
rate of 3.93% for OPMD in South America and the Carib-
bean, as these data are considered more representative for
the Brazilian population than individual studies, as 62.5%
of the studies used in this meta-analysis to estimate this
prevalence for South America and the Caribbean were
carried out in Brazil. Therefore, Brazil was the country
that was best represented in this estimate and with the
greatest influence on the estimated prevalence for the re-
gion (6). To ascertain the estimated annual number of OC
patients that a Brazilian dentist would diagnose per year,
the mathematical equation displayed in Fig. 1 was used.
We assumed that all OC patients in Brazil would seek
dental consultation at least once during the natural his-
tory of the disease, as INCA statistics rely on histo-
pathologically confirmed OC cases, and most of these
diagnoses were defined by dentists.

To estimate the OPMD patients who had sought dental
care at least once in the past year, the mathematical equa-
tion displayed in Fig. 1 was used.

To ascertain the estimated annual number of OPMD pa-
tients that a Brazilian dentist would diagnose per year, the
mathematical equation demonstrated in Fig. 1 was utilized.
To estimate the total number of OC and OPMD pa-
tients that a Brazilian dentist would potentially diagnose
throughout an entire 35-year career, the results obtained
from the equations B and D were multiplied by 35. These
estimations were applied uniformly across the entire
country, encompassing its federal states and capital cities.
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Number of Brazilian dentists
A= - * 2,000
Population
0C cases

~ Number of Brazilian dentists

C = [(Brazilian population * 0.0393) * 0.482]

c
" Number of Brazilian dentists

Fig. 1: (A) Mathematical equation used to define the ratio of in-
habitants per Brazilian dentist. (B) Mathematical equation uti-
lized to estimate the number of OC possible diagnoses per Bra-
zilian dentist. (C) Mathematical equation used to estimate the
number of possible OPMD patients who seek dental consulta-
tions annually. (D) Mathematical equation utilized to determine
the number of possible OPMD diagnoses per Brazilian dentist.

Results

The 2023 Brazilian demographic census revealed a to-
tal estimated population of 203,062,512 citizens (https://
cens02022.ibge.gov.br/panorama/) (accessed in May
2023). Within this population, approximately 48.2%
sought dental care at least once annually, accounting for
97,863,220.38 patients (5). As of May 2023, the Brazilian
Federal Dental Council website reported approximately
393,299 actively practicing dentists in Brazil. Most of
these dentists were stationed in the southeastern and
southern regions, with the highest numbers in Sao Paulo
(n=111,025/ 28.23%), Minas Gerais (n=47,148/ 11.99%),
Rio de Janeiro (n=36,288/ 9.23%), and Parana (n=28,813/
7.33%) states (Fig. 1). All Brazilian federal states, along
with their respective capitals, exceeded the recommen-
dation of one dentist per 2,000 inhabitants established
by the Brazilian Federal Dental Council according to
resolution number 1,631 published in October 2015
(https://bvsms.saude.gov.br/bvs/saudelegis/gm/2015/
prt1631 01 10 2015.html) (accessed in May 2023). The
highest proportions were observed in Parana (n=5.04),
S&o Paulo (n=5), Minas Gerais (n=4.59), and Rio de Janei-
ro states (n=4.52). In the capitals, the highest proportions
per 2000 inhabitants were found in Vitoria (n=12.85),
Floriandpolis (n=9.48), Belo Horizonte (n=8.71), and Cu-
ritiba (n=8.59) (Table 1). From all the recognized dental
specialties in Brazil, we selected those with competen-
cies related to the diagnosis of OC and OPMD, in ac-
cordance with Brazilian Federal Dental Council Resolu-
tion 63/2005. The dental specialties in Brazil commonly
involved in diagnosing OC and OPMD include oral and
maxillofacial surgery (n=7,011/ 1.78% of all Brazilian
dentists), stomatology (oral medicine) (n=1,061/ 0.26%),
and oral and maxillofacial pathology (n=422/ 0.10%).
General dentists constitute approximately 199,057 pro-
fessionals, accounting for 50.61% of the total (Table 2).
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As per data provided by INCA for the years 2023 to
2025, Brazil is anticipated to diagnose approximately
15,100 OC cases annually (https:/www.gov.br/inca/
pt-br/assuntos/cancer/numeros/estimativa)  (accessed
in May 2023). When we calculate the possible number
of OC patients visiting Brazilian dentists, we ascertain
that each Brazilian dentist may encounter approximate-
ly 0.04 OC patients each year. Assuming a consistent
trend over the years, the national average for overall
dentists is approximately 1.34 OC cases during a 35-
year career.

An in-depth analysis of each federal state and its re-
spective capital city unveils regional disparities, with
certain areas, such as Ceara (n=2.56) and Sergipe
(n=2.56), displaying a nearly twofold higher likelihood
of encountering OC patients throughout their careers
compared to dentists in other regions. States such as
Alagoas (n=1.98), Santa Catarina (n=1.86), and Rio
Grande do Norte (n=1.79) exhibit elevated rates across
the country, while Acre (n=0.61), Amazonas (n=0.84),
and Rondonia (n=0.83) show comparatively lower rates.
Examining the capital cities, some, such as Fortaleza
(n=1.33) and Macei6 (n=1.23), present elevated rates of
potential OC diagnoses compared to the national aver-
age for overall dentists (Table 1, Fig. 2).

Based on an estimated OPMD prevalence of 3.93% in
South America, Brazil is projected to harbor roughly
7,980,356 OPMD patients. Of this patient population,
approximately 3,846,531 seek dental care annually.
Within a single year, the national average for overall
dentists comprises 9.78 OPMD cases. Over the course
of their career, dentists can collectively diagnose ap-
proximately 342 OPMD cases. Notably, certain Brazil-
ian federal states, including Maranhdo (n=687), Para
(n=683), and Ceara (n=560), exhibit the highest num-
bers of diagnosable OPMD cases. Conversely, the low-
est rates of anticipated OPMD diagnosis are observed in
Parana (n=263), Sdo Paulo (n=265), and Minas Gerais
(n=288). Importantly, the average of OPMD possible
diagnoses over a dentist’s career in many federal states
surpasses the national average for overall dentists (Ta-
ble 3). In federal states, dentists would potentially be
more likely to diagnose OPMD cases over their profes-
sional careers due to the lower concentration of profes-
sionals (Table 3).

Across a 35-year career, oral and maxillofacial patholo-
gists are expected to diagnose approximately 1,252.37
cases of OC and 319,025 cases of OPMD. Stomatology
(oral medicine) professionals are expected to diagnose
498 OC cases and 126,888 OPMD cases, while oral and
maxillofacial surgeons are projected to diagnose 75 OC
cases and 19,202 OPMD cases. In contrast, General
dentists (professionals without registered specialty) are
estimated to diagnose 2.66 OC cases and a significant
number of 676 OPMD cases (Table 2).
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Table 1: Geographical variation in dentist density and OC metrics across the Brazilian Federal States and their respective capital cities.

. Dentists oC QC pa- Dentists oC QC pa-
Federal State Dentists per Z,QOO cases tients in Capital city .Den- per Z,QOO cases tients in
m) inhabit- (n) a 35-year tists (n) | inhabit- (n) a 35-year
ants (n) career (n) ants (n) career (n)
Brazil 393,299 3.87 15,100 1.34 - - - - -
Sao Paulo 111,025 5.00 4,260 1.34 Séo Paulo 37,079 6.48 1,020 0.96
South- Minas Gerais 47,148 4.59 1,820 1.35 Belo Horizonte | 10,084 8.71 290 1.01
cast Rio de Janeiro 36,288 452 1,430 1.38 Rio de Janeiro | 17,744 571 570 1.12
Espirito Santo 7,732 4.03 360 1.63 Vitoria 2,075 12.85 30 0.51
Parana 28,813 5.04 920 1.12 Curitiba 7,621 8.59 140 0.64
South Santa Catarina 12,217 321 650 1.86 Floriandpolis | 2,546 9.48 60 0.82
Rio Grande do Sul | 21,608 397 580 0.94 Porto Alegre 5,316 7.98 90 0.59
Mato Grosso do Sul | 5,210 378 180 1.21 Campo Grande | 2,342 522 70 1.05
I;{/[:slt Mato Grosso 6,838 374 210 1.07 Cuiaba 2,043 6.28 50 0.86
Goias 14,382 4.08 390 0.95 Goidnia 5,728 797 130 0.79
Tocantins 2,843 376 70 0.86 Palmas 948 6.26 20 0.74
Para 7,875 1.94 260 1.16 Belém 3,808 5.84 90 0.83
Rond6nia 2,945 373 70 0.83 Porto Velho 1,123 4.88 20 0.62
North Acre 1,153 278 20 0.61 Rio Branco 958 5.25 20 0.73
Amazonas 5,865 2.98 140 0.84 Manaus 5,267 5.10 100 0.66
Roraima 1,148 352 30 091 Boa Vista 1,055 5.10 20 0.66
Amapa 1,410 3.84 40 0.99 Macapa 1,189 5.37 30 0.88
Maranhdo 6,531 1.93 180 0.96 Séao Luis 3,028 5.84 50 0.58
Piaui 4,191 2.56 140 1.17 Teresina 2,668 6.16 40 0.52
Ceara 10,396 2.36 760 2.56 Fortaleza 6,043 498 230 1.33
Rio Grande do Norte | 5,073 3.07 260 1.79 Natal 2,669 7.11 70 0.92
N:;;?' Paraiba 6,755 3.40 250 1.30 Jodo Pessoa 3,151 7.56 50 0.56
Pernambuco 12,312 272 580 1.65 Recife 5,247 7.05 120 0.80
Alagoas 4,068 2.60 230 1.98 Maceid 2,849 5.95 100 1.23
Sergipe 2,731 247 200 2.56 Aracaju 2,113 7.01 40 0.66
Bahia 18,569 2.63 900 1.70 Salvador 6,543 541 210 1.12
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Fig. 2: Comparative average potential OC diagnosis across Brazilian federal states.
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Table 2: Annual and career-long diagnostic capacities of dental specialists for OC and OPMD in Brazil.

- OC cases per | OC cases over a OPMD cases OPMD cases
. Specialists . -
Specialty ) specialist 35-year career per specialist over a 35-year
annually (n) (n) annually (n) career (n)
Oral and maxillofacial pathology 422 35.78 1,252.37 9,115 319,025.10
Stomatology (oral medicine) 1,061 14.23 498.11 3,625.38 126,888.42
Oral and maxillofacial surgery 7,011 2.15 75.38 548.64 19,202.48
General dentists 199,057 0.08 2.66 19.32 676.33

Table 3: Estimated OPMD prevalent cases and dentist diagnostic potential across Brazilian federal states and their respective capital cities.

Estimated (zzls\g) OPMD Esti- Oclz:ls\g:) OPMD
Estimated OPMD | seen by cases Estimated mated seen by | . Cases
Federal State OPMD cases seen | each 351_1;,::” Capital city OPMD cgfslvs[gzn each myi:f'
cases (n) | by a dentist | dentist career cases (n) by a den- dentist career

(n) annu- @) tist (n) annu- @)

ally (n) ally (n)

Brazil 7,980,356.72 | 3,846,531.94 | 978 | 342.31 - - - - -
Sao Paulo | 1745724.04 | 84143899 | 7.58 |26526 | SdoPaulo |450,033.93 |216,91635| 5.88 | 20571
South- | Minas Gerais | 80717162 | 389,056.72 | 8.25 | 288.81 | Belo Horizonte | 91,001.51 | 43,862.73 | 4.44 | 15546
east | Rio de Janeiro | 630,942.79 | 304,11443 | 838 | 293.32 | RiodeJanciro |244,108.92 | 117,660.50 | 6.66 | 233.12
Espirito Santo | 150,656 | 72,616.19 | 939 | 32871 Vitéria 12,68875 | 6,11598 | 2.94 | 10291
Parané 44971807 | 216,764.11 | 7.52 | 263.31 Curitiba 69,707.71 | 33,599.11 | 447 | 156.34
South | Santa Catarina | 299,057.32 | 144,14563 | 11.80 | 412.96 | Florianopolis | 21,112.47 | 1017621 | 4.13 | 144.55
Ri‘c’loGéfl‘fde 427,603.89 | 206,105.07 | 9.54 | 333.84 | Porto Alegre | 52,370.00 | 25,242.34 | 4.80 | 167.90
. Mag%GSfl‘fss" 108,338.31 | 52,219.07 | 10.02 | 350.80 | Campo Grande | 35,288.96 | 17,009.28 | 7.36 | 257.72
%v/[:sl; Mato Grosso | 14379135 | 6930743 | 10.14 | 35475 Cuiabé 25,580.84 | 12,32997 | 6.02 | 21072
Goiés 27727046 | 13364436 | 929 | 32524 Goiania 56,483.41 | 27,22501 | 4.80 | 168.09
Tocantins | 5940034 | 28,630.96 | 10.07 | 35247 Palmas 11,895.80 | 573377 | 6.5 | 21532
Par4 318,963.99 | 153,740.64 | 19.52 | 683.29 Belém 51,223.19 | 24,689.58 | 6.54 | 22891
Rondonia | 62,13393 | 2994855 | 1017 | 35593 | PortoVelho | 18,094.23 | 872142 | 779 |272.79
North Acre 32,62002 | 1572285 | 13.64 | 47728 | RioBranco | 14,33491 | 6,90943 | 819 |286.53
Amazonas | 154,888.18 | 74,656.10 | 1273 | 44552 |  Manaus 81,097.40 | 39,088.95 | 7.64 | 267.42
Roraima 2565162 | 12,364.08 | 1077 | 37695 | BoaVista | 16,250.00 | 7,832.50 | 7.46 | 261.08
Amapé 28,826.86 | 13,894.55 | 9.85 | 34490 | Macapa 1740727 | 8,390.30 | 7.21 |252.29
Maranhdo | 266,26347 | 128,338.99 | 1965 | 68778 | SdoLuis | 40,784.56 | 19,658.16 | 6.59 | 230.57
Piaui 128,479.56 | 61,927.15 | 1478 | 517.17 Teresina | 34,045.59 | 16,40997 | 6.40 |224.09
Ceara 34551334 | 166,53743 | 16.02 | 560.68 | Fortaleza | 95447.05 | 46,00548 | 7.81 |273.33
RioQrandedo| 15978456 | 62.556.16 | 1233 | 431.59 Natal 2952600 | 1423158 | 535 | 18733
Né);;? Paraiba 126,197.65 | 7528727 | 1115 | 390.09 | JodoPessoa | 32,773.53 | 15796.84 | 5.17 | 181.04
Pernambuco | 35598549 | 171,585.01 | 13.94 | 487.77 Recife 58,514.56 | 28,204.02 | 545 | 190.60
Alagoas 12291118 | 59243.19 | 1456 | 50971 Macei6 3764610 | 18,14542 | 642 | 22473
Sergipe 86,835.63 | 41,85477 | 1533 | 53640 |  Aracaji | 23,68835 | 1141778 | 560 | 195.99
Bahia 555,561.19 | 26778049 | 1442 | 50473 | Salvador | 95,027.60 | 45.803.30 | 7.01 |24527
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Discussion

This study represents a novel approach in the Pan-
American context, representing the first attempt to esti-
mate the burden of OPMD and OC cases that potentially
fall within the care of Brazilian dental surgeons who
are generally responsible for the diagnosis of both these
conditions. Despite its descriptive nature, our findings
highlight evident discrepancies in the diagnostic oppor-
tunities for OPMD and OC cases among dentists across
the country. This initial analysis can contribute to un-
derstanding the paradoxical scenario regarding oral
cancer (OC) in Brazil, where a high number of dentists
coexist with a high prevalence of OC cases, which are
often diagnosed at advanced stages. It highlights the
pivotal role of this workforce in Brazil (2-4).

Some Brazilian regions are characterized by a higher
number of OC incident cases as well as deaths due to
the disease, such as the Southeastern and Southern re-
gions (10). However, in other areas of Brazil, particu-
larly in the Northeast, the incidence and mortality rates
might be underestimated, due to a significant number
of deaths being recorded without registering specified
causes of mortality (1). The Southern state of Santa Ca-
tarina stands out with a notably higher rate (n=1.86) of
potential OC diagnoses. The Santa Catarina state has
the lowest dentist-to-inhabitant ratio among the states
in these two regions and was determined as the region
with the most efficient workflow processes for OC di-
agnosis and treatment in Brazil (11). These factors fa-
cilitate access to OC diagnosis for patients and could
explain the high number of possible OC diagnoses per
dentist in this region (11).

The federal states that recorded the highest number of
potential OC diagnoses per dentist were in the North-
eastern region of Brazil, such as Sergipe and Ceara. The
Northeastern region of Brazil is the second highest in
the country in terms of smoking prevalence, which is an
established risk factor for OC development (12). On the
other hand, the states of Sergipe and Ceara have some of
the lowest dentist-to-inhabitant ratios in the northeast-
ern region. The combination of high smoking rates and
a shortage of dentists in these two states may explain
the high demand for stomatological care in the region.
Furthermore, the Northeastern region experiences sig-
nificant sunlight exposure, which is recognized as a risk
factor for lip cancer development (13).

Among the Brazilian capital cities, Fortaleza had the
highest number of possible oral cancer cases per dentist,
compared to the national average. Studies on the chal-
lenges associated with diagnosing OC in Fortaleza city
revealed that professionals working in the public health
system, despite possessing the technical knowledge re-
quired for diagnostic procedures, encounter difficulties
linked to prioritizing outpatient dental care in public
health services, and shortage of technical equipment
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necessary for conducting surgical procedures (14). Sim-
ilar challenges are evident across all levels of healthcare
in Brazil, which have a direct impact as barriers to the
reduction of the OC incidence and mortality rates in the
country (1,2). Dental secondary care in Brazil is provid-
ed through the work of the Dental Specialties Centers
(acronym in Portuguese, CEO), which include stoma-
tology (oral medicine) professionals primarily focusing
on diagnosing OC and other stomatological diseases.
Within this framework, Brazil experiences divergent
patterns in secondary healthcare, marked by an increase
in continuing education for professionals in these ser-
vices alongside a decrease of about 17.8% in CEOs qual-
ified for performing biopsies and an 18.3% reduction in
access to hospitals for referring diagnosed OC patients
to treatment - a necessary step in primary care to im-
prove the 5-year survival rate of this disease (11,15-17).
There have been limited studies conducted to investi-
gate the prevalence of OPMD in the Brazilian popu-
lation, with noteworthy research originating from the
Northeastern and Southeastern regions (18-20). In the
future, if population-based surveys were to be carried
out, these estimates could be improved, since there is
a dearth of epidemiological studies reporting OPMD
prevalence (6). A survey carried out in Indonesia, a
country that is not considered to have a high OC in-
cidence, demonstrated a prevalence of OPDM many
times higher than used in the present study (14.1%) (21).
In Brazil, the diagnosis of OC and OPMD is usually
conducted by specific dental specialties or by dentists
working within the Brazilian Unified Health System
(acronym in Portuguese, SUS) at the primary or sec-
ondary care levels (1,22). Stomatology (oral medicine)
and oral and maxillofacial pathology specialists are the
only professionals who have access to a comprehensive
curriculum focused on the diagnosis of oral and maxil-
lofacial diseases. However, all Brazilian dentists receive
minimal training in diagnostic skills during their un-
dergraduate courses (15).

As shown in Table 2, our results underscore the significant
contribution of oral and maxillofacial pathology and sto-
matology (oral medicine) professionals in the diagnosis of
OC and OPMD in Brazil (Table 2). These dental special-
ties demonstrated the highest potential diagnoses over the
course of a Brazilian dentist career. Brazil harbors influ-
ential oral and maxillofacial pathology and stomatology
(oral medicine) experts around the world, most of them
based in the Southeast region. The unequal distribution
of these experts across the country might contribute to
the difficult access for OPMD and OC patients seeking
care, emphasizing the need to decentralize the coverage
of oral diagnostic professionals across the country (22).
The incidence of OC in Brazil is noteworthy, particular-
ly among individuals with lower socioeconomic status
who often rely on public healthcare services for diagno-
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sis and treatment (1). Given this context, it is pertinent
to recognize the role of general dentists, who constitute
a significant portion of the dental workforce in Brazil
and are actively engaged in public healthcare initiatives,
contributing to the early detection and management of
OC and OPMD patients (16,23). Against this backdrop,
the findings of our study shed light on the substantial
burden potentially faced by Brazilian general dentists
in terms of OC and OPMD diagnoses over their profes-
sional lifespan revealing that a Brazilian general den-
tist can expect to encounter an average of two to three
OC and 675 OPMD cases over a 35-year career. See-
ing two cancer cases in a career has been established
as a norm in a similar study conducted in the UK (9).
Another study conducted in Scotland showed that Scot-
tish dentists can encounter 0.1 OC cases annually (24).
Furthermore, although our study did not stratify the
results by whether or not dentists worked in the SUS,
general dentists who serve the SUS population likely
have a greater demand for OPMD and OC throughout
their careers than dentists who treat patients in private
offices (Table 4).

Despite the valuable insights gained from our study, cer-
tain limitations were noted. These include the utiliza-
tion of data from various timeframes, the absence of of-
ficial statistics from entities such as the Brazilian Dental
Council (CFO) and dental specialty associations, and the
inability to adjust OC incidence rates over the span of a
Brazilian dentist’s professional career. Additionally, our
analysis revealed a bias in the systematic review utilized
to estimate the potential diagnoses OPMD per dentist
because, notably, the primary studies incorporated in
this review, which were focused on Brazilian patients,
relied predominantly on laboratory registers, potentially
skewing the true prevalence of OPMD in Brazil. How-
ever, it's worth considering that some OC and OPMD
patients may initially consult a family physician who
then refers them to specialists. This process could po-
tentially reduce the number of diagnostic opportunities
for OC and OPMD per Brazilian dentist (25). Moreover,
considering projections from the Global Cancer Obser-
vatory indicating a steady increase in the incidence and
mortality of OC until 2040, it is conceivable that Bra-
zilian dentists, in the future, will encounter a greater
number of opportunities to diagnose OC throughout
their careers than initially anticipated in our study (26).

Estimating oral cancer and oral potentially malignant disorders care in Brazilian dentistry

Considering the findings elucidated by this study, it is
essential to enact health policy-driven strategies aimed
at strengthening the curriculum for undergraduate den-
tal students throughout Brazil. Emphasis should be
placed on the evolving landscape of OC epidemiology,
fostering a comprehensive understanding of OPMD
and OC, and disseminating information to dentists re-
garding the prompt referral, diagnostic, and treatment
protocols for patients presenting with OC or OPMD
(23). Furthermore, it is imperative to allocate resources
towards enhancing the training and technical capabili-
ties of dentists practicing in both primary and second-
ary healthcare settings. This includes refining the pro-
cesses involved in patient referrals across various tiers
of healthcare provision and improving secondary da-
tabases such as the population-based cancer registries
and the SUS outpatient information system (11,16,27).
These concerted efforts are crucial steps toward im-
proving early detection, diagnosis, and management of
OC and OPMD cases, ultimately contributing to better
outcomes for affected individuals within the Brazilian
population.

Conclusions

In conclusion, in some Brazilian federal states and capi-
tal cities, dentists are more likely to diagnose OC and
OPMD patients, such as in Ceara, Sergipe, Maranhao,
Fortaleza, Rio Branco, and Porto Velho. Brazilian gen-
eral dentists might face more than two OCs cases and
600 OPMDs over their careers. Brazilian oral and max-
illofacial pathologists as well as stomatologists (oral
medicine) are the specialists with the largest possibil-
ity of diagnosing OC and OPMD nationwide. There is
an urgent need for investments aimed at enhancing the
technical training and diagnostic skills of both under-
graduate dental students and for continuing profession-
al education to active dentists working in Brazil.

Acknowledgement
Declared none.

Institutional Review Board Statement
Declared none.

Author Contributions

Joao Paulo Gongalves de Paiva conceptualized the study, wrote the
manuscript, collected and analyzed the data, and constructed the im-
ages and tables.

Table 4: The burden of care for OC patients in previous studies.

Author/Year Country Orgl;ﬁgfé;;?ls;sb?er
Ogden et al. (9) United Kingdom 0.01
Purkayastha et al. (24) Scotland 0.1
Paiva et al* Brazil 0.04

*Current study.



Med Oral Patol Oral Cir Bucal. 2024 Sep 1;29 (5):¢719-26.

Jacks Jorge validated the data, and reviewed and edited the manuscript.
Erison Santana dos Santos validated the data, and reviewed and ed-
ited the manuscript.

Arn Migowski validated the data, and reviewed and edited the manu-
script.

Daniel Cohen Goldemberg validated the data, and reviewed and ed-
ited the manuscript.

Luiz Paulo Kowalski validated the data, and reviewed and edited the
manuscript.

Thais Bianca Brandao validated the data, and reviewed and edited
the manuscript.

Ana Carolina Prado Ribeiro validated the data, and reviewed and
edited the manuscript.

Marcio Ajudarte Lopes validated the data, and reviewed and edited
the manuscript.

Pablo Agustin Vargas validated the data, and reviewed and edited
the manuscript.

Euripides Alves da Silva validated the data, and reviewed and edited
the manuscript.

Saman Warnakulasuriya validated the data, and reviewed and edited
the manuscript.

Alan Roger Santos-Silva conceptualized the study, validated the
data, and reviewed and edited the manuscript.

Funding

Joao Paulo Gongalves de Paiva received funding from the Coor-
denagdo de Aperfeicoamento de Pessoal de Nivel Superior - Brasil
(CAPES) - Finance Code 001. Erison Santana dos Santos received
funding from the Sado Paulo State Research Foundation - FAPESP
(#2022/04490-1).

Conflict of interest
The authors have declared that they do not have any conflicts of in-
terest.

References

1. Prado da Fonseca E, Cristina AR, Carlos PA, Martins RC, Tennant
M. Geographical Variation in Oral and Oropharynx Cancer Mortal-
ity in Brazil: A Bayesian Approach. Int ] Environ Res Public Health.
2018;15:2641.

2. Perea LME, Antunes JLF, Peres MA. Oral and oropharyngeal can-
cer mortality in Brazil, 1983-2017: Age-period-cohort analysis. Oral
Dis. 2022;28:97-107.

3. Martins BNFL, Migliorati CA, Ribeiro AC, Martins MD, Brandao
TB, Lopes MA, et al. The barriers dentists face to communicate can-
cer diagnosis: self-assessment based on SPIKES protocol. Med Oral
Patol Oral Cir Bucal. 2023;28:¢191-8.

4. Martinez.Ramirez J, Saldivia.Siracusa C, Gonzalez.Pérez L,
Cuadra Zelaya FIM, Gerber.Mora R, Cabrera OFG, et al. Barriers to
early diagnosis and management of oral cancer in Latin America and
the Caribbean. Oral Dis. 2024.

5. Bomfim RA, Cascaes AM, de Oliveira C. Multimorbidity and
tooth loss: the Brazilian National Health Survey, 2019. BMC Public
Health. 2021;21:2311.

6. Mello FW, Miguel AFP, Dutra KL, Porporatti AL, Warnakula-
suriya S, Guerra ENS, Rivero ERC. Prevalence of oral potentially
malignant disorders: A systematic review and meta-analysis. J Oral
Pathol Med. 2018;47:633-40.

7. Speight PM, Khurram SA, Kujan O. Oral potentially malignant
disorders: risk of progression to malignancy. Oral Surg Oral Med
Oral Pathol Oral Radiol. 2018;125:612-27.

8. Bouvard V, Nethan ST, Singh D, Warnakulasuriya S, Mehrotra R,

€726

Estimating oral cancer and oral potentially malignant disorders care in Brazilian dentistry

Chaturvedi AK, ef al. IARC Perspective on Oral Cancer Prevention.
N Engl J Med. 2022;387:1999-2005.

9. Ogden GR, Scully C, Warnakulasuriya S, Speight P. Oral cancer:
Two cancer cases in a career?. Br Dent J. 2015;218:439.

10. Warnakulasuriya S. Global epidemiology of oral and oropharyn-
geal cancer. Oral Oncol. 2009;45:309-16.

11. Thomaz EBAF, Costa EM, Queiroz RC de S, Emmi DT, Ribeiro
AGA, Silva NC da, et al. Advances and weaknesses of the work pro-
cess of the oral cancer care network in Brazil: A latent class transi-
tion analysis. Community Dent Oral Epidemiol. 2022;50:38-47.

12. Maia EG, Stopa SR, de Oliveira Santos R, Claro RM. Trends in
Prevalence of Cigarette Smoking in Brazil: 2006-2019. Am J Public
Health. 2021;111:730-8.

13. Corréa PM, Pires CM. Doses of erythemal ultraviolet radiation
observed in Brazil. Int J Dermatol. 2013;52:966-973.

14. Noro LRA, Landim JR, Martins MCA, Lima YCP. The challenge
of the approach to oral cancer in primary health care. Cien Saude
Colet. 2017;22:1579-87.

15. Traebert E, Traebert J. Oral cancer in Brazil: dentists’ lack of
technical knowledge. Braz Oral Res. 2015;29:1-2.

16. Sousa FB, Silva MRF, Fernandes CP, Silva PGB, Alves APNN.
Oral cancer from a health promotion perspective: experience of a
diagnosis network in Ceara. Braz Oral Res. 2014;28:1-8.

17. Fanaras N, Warnakulasuriya S. Oral Cancer Diagnosis in Pri-
mary Care. Prim Dent J. 2016;5:64-68.

18. Pereira JS, Carvalho MV, Henriques ACG, de Queiroz Camara
TH, Miguel MCC, Freitas RA. Epidemiology and correlation of the
clinicopathological features in oral epithelial dysplasia: analysis of
173 cases. Ann Diagn Pathol. 2011;15:98-102.

19. Ferreira AM, de Souza Lucena EE, de Oliveira TC, Silveira E,
de Oliveira PT, de Lima KC. Prevalence and factors associated with
oral potentially malignant disorders in Brazil’s rural workers. Oral
Dis. 2016;22:536-42.

20. Ramoéa-Pires F, Barreto ME, Nunes JG, Carneiro NS, Azevedo
AB, dos Santos TC. Oral potentially malignant disorders: clinical-
pathological study of 684 cases diagnosed in a Brazilian population.
Med Oral Patol Oral Cir Bucal. 2020;25:¢84-8.

21. Sari EF, Johnson NW, McCullough MJ, Cirillo N. Prevalence
and risk factors of oral potentially malignant disorders in Indo-
nesia: a cross-sectional study undertaken in 5 provinces. Sci Rep.
2024;14:5232.

22. Santos-Silva AR, Lopes MA, Pedroso CM, Ribeiro ACP, Fon-
seca FP, Brandao TB, et al. Oral medicine (stomatology) in Brazil:
the first 50 years and counting. Oral Surg Oral Med Oral Pathol Oral
Radiol. 2022;134:57-64.

23. Leonel ACLS, Soares CBRB, Castro JFL, Bonan PRF, Ramos-
Perez FMM, Cruz-Perez DE. Knowledge and Attitudes of Primary
Health Care Dentists Regarding Oral Cancer in Brazil. Acta Stoma-
tol Croat. 2019;53:55-63.

24. Purkayastha M, McMahon AD, Gibson J, Conway DI. Is detect-
ing oral cancer in general dental practices a realistic expectation? A
population-based study using population linked data in Scotland. Br
Dent J. 2018;225:241-6.

25. Mohan P, Richardson A, Potter JD, Coope P, Paterson M. Oppor-
tunistic Screening of Oral Potentially Malignant Disorders: A Public
Health Need for India. JCO Glob Oncol. 2020;6:688-96.

26. Tan Y, Wang Z, Xu M, Li B, Huang Z, Qin S, et al. Oral squa-
mous cell carcinomas: state of the field and emerging directions. Int
J Oral Sci. 2023;15:44.

27. Strey JR, Roxo-Gongalves M, Guzenski BD, Martins MAT, Ro-
manini J, de Figueiredo MAZ, et al. Oral Medicine Experience and
Attitudes Toward Oral Cancer: An Evaluation of Dentists Working
in Primary Health Care. J Cancer Educ. 2022;37:1621-8.



