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MORTALITY FROM ORAL CANCER IN THE BAIXADA LITORANEA REGION OF
RIO DE JANEIRO: A TIME SERIES ANALYSIS (1979-2022)

Elaine Souza dos Santos de Freitas Brandao', Marcelle de Oliveira Rosalino’,
Gabriela Furian Trama Ferraz', Lisia Daltro Borges Alves'

ABSTRACT

Oral cancer constitutes one of the most relevant
diseases in the Brazilian public health scenario
due to its high incidence and mortality rates. This
study aimed to evaluate mortality from oral cancer
in the Baixada Litoranea region of Rio de Janeiro.
A retrospective temporal analysis was performed
using secondary data from the Mortality Information
System. Individuals of all age groups diagnosed
with oral cancer (ICD C00 to C06) from 1979 to
2022 were included. The total number of deaths and
mortality rates by topography, age group, and year
were collected, and a descriptive analysis by sex was
performed. This study identified 345 deaths from oral
cancer in the Baixada Litordnea region during this
period. Deaths occurred more often in men (a 3:1
ratio) and in other parts of the mouth. In both sexes,
deaths predominantly occurred among adults;
however, women died at older ages (80 years or
older) than men (50-59 years). For all topographies,
men showed higher mortality rates, especially for
malignant neoplasms of other parts of the mouth (a
rate of 0.91/100,000 men). Mortality from oral cancer
in the Baixada Litoranea region increased, with the
highest number of cases recorded from 2009 to
2018. Regarding sex, age, and location, patterns
resembled those of the Brazilian population.
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RESUMO

No Brasil, o cancer de boca é uma das doengas mais
relevantes no cenario de saude publica, devido as al-
tas taxas de incidéncia e mortalidade. O objetivo deste
estudo € avaliar a mortalidade por cancer de boca na
Baixada Litoranea do Rio de Janeiro. Foi feita uma ana-
lise temporal, retrospectiva, com dados secundarios,
obtidos do Sistema de Informagao sobre Mortalidade.
Foram incluidos individuos de todas as faixas etarias,
com diagnéstico de cancer de boca (CID C00 a C06),
entre 1979 e 2022. Foram coletados o numero total de
mortes e as taxas de mortalidade por topografia, faixa
etaria e ano, e realizada analise descritiva por sexos.
Foram identificadas 345 mortes por cancer de boca
na Baixada Litoranea nesse periodo. Os ébitos foram
mais frequentes no sexo masculino, em uma proporgao
de 3:1 e na topografia de outras partes da boca. Em
ambos 0s sexos, 0s 6bitos ocorreram majoritariamente
em adultos. Entretanto, com idade mais avangada nas
mulheres (80 anos ou mais) em comparagdo com os
homens (50-59 anos). Para todas as topografias, o sexo
masculino apresentou taxas de mortalidade superiores,
com destaque para as neoplasias malignas de outras
partes da boca com taxa de 0,91/100.000 homens. A
mortalidade por cancer de boca na Baixada Litoranea
do Rio de Janeiro apresentou ascens&o, com maior nu-
mero de casos registrados entre 2009 e 2018. No que
se refere ao sexo, idade e topografia, foram observados
padrdes similares aos da populagéo brasileira.
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INTRODUCTION

Oral cancer is one of the most prevalent
malignancies in the head and neck region (1).
Estimates suggest 12,260 new cases of oral cancer
in Brazil a year from 2026 to 2028 (2). This disease
mainly affects men aged 50 years or older due to risk
behaviors (such as smoking and excessive alcohol
consumption) and sun exposure, specifically for
lip cancer (3).

According to data from the World Health
Organization, oral cancer constituted the tumor with
the 15th highest mortality rates in 2022 worldwide,
causing 188,438 and 130,808 deaths in men
and women, respectively (4). Brazil witnessed
133,319 deaths due to this type of cancer from 1997
to 2023 (5). Despite advances in the development
of treatments, survival rates remain low, and may
show values below 50%, increasing the number of
associated deaths. Diagnoses that mostly occur
in advanced stages of the disease worsen this
scenario (6). Patients with early-stage disease
have five-year survival rates above 80%, whereas
those with advanced disease have a less favorable
prognosis—with survival rates less than 50% (6,7).

Thus, public awareness of risk factors is essential
to reduce the incidence of oral cancer. Moreover,
knowledge of signs and symptoms influences
individuals’ health-seeking behavior, which influences
professionals’ opportunity to make diagnoses (8,9).
Hence, by performing thorough clinical examinations
andfinding potentially malignantoraldisorders, dentists
can diagnose oral cancer early, directly influencing
individuals’ treatment and prognosis (10,11).

Despite the large number of publications on oral
cancer, data on this disease in the Baixada Litoranea
health region are scarce. The only study to date
on oral cancer in this region has exploratorily and
quantitatively evaluated primary health care dentists’
knowledge (10). Thus, understanding the mortality
pattern of oral cancer in Baixada Litoranea will support
planning efforts targeting this population. Therefore,
this study aimed to evaluate mortality from oral cancer
in the Baixada Litoranea region of Rio de Janeiro.

METHODOLOGY

A retrospective time series was used to evaluate
oral cancer mortality in the Baixada Litoranea
health region from 1979 to 2022. Secondary data
from the Online Atlas of Mortality (information from
death certificates is included in this mandatory
document in the Brazilian territory) (12) were used.
The municipalities that make up Baixada Litoranea

Health Region were included, namely: Araruama,
Armacéo de Buzios, Arraial do Cabo, Cabo Frio,
Casimiro de Abreu, Iguaba Grande, Rio das Ostras,
Sao Pedro da Aldeia, and Saquarema.

The data were collected in November 2024.
The records of individuals of all age groups who were
diagnosed with oral cancer—classified as C00, C01,
and C02-C06 (C00 - malignant neoplasm of the lip, CO1
- malignant neoplasm of the base of the tongue, C02 -
malignant neoplasm of other and unspecified parts of
the tongue, CO3 - malignant neoplasm of the gingiva,
C04 - malignant neoplasm of the floor of the mouth,
C05 - malignant neoplasm of the palate, and CO06 -
malignant neoplasm of other and unspecified parts of
the mouth) according to the International Classification
of Diseases (ICD)—were included in this study.

The total number of deaths was collected
according to topography (ICD C00-06) and age group
(0-4, 5-9, 10-14, 15-19, 20-29, 30-39, 40-49, 50-59,
60-69, 70-79, and over 80 years). Mortality rates by
topography in the specified period (adjusted by the
world population) were also gathered. The data were
descriptively analyzed for women and men and for
the total population (both sexes). They are described
in tables and graphs.

RESULTS

The data from the Mortality Information System
showed 345 deaths from oral cancer in the Baixada
Litoranea health region municipalities from 1979 to
2022, of which 261 (75.7%) occurred in men and 84
(24.3%)inwomen, a 3:1 ratio between men and women.

Considering both sexes and all malignant
neoplasms of the mouth, 2015 to 2020 showed the
highest number of deaths (19 each). This study found
an increase in the number of deaths over the years.
Malignant neoplasm of other and unspecified parts
of the mouth (C06) occurred most often, followed by
malignant neoplasm of other and unspecified parts
of the tongue (C02) for the isolated and grouped
sexes. When ICD C01 and C02 were analyzed
together, the tongue became the most common site
(140 deaths). In contrast, malignant neoplasms of
the lip (CO0) occurred the least (only five deaths).
Except for ICD C04, 2009-2018 showed the highest
number of deaths (Table 1).

Men had the highest number of deaths in 2015,
2017, and 2020-2022 (15 deaths each). The 2009-
2018 period stood out for its higher number of
deaths due to ICD C01, C02, C03, C05 and CO06,
whereas |ICD C04 occurred most often in 1999-
2008. For women, 2011 and 2016-2019 showed the
highest number of deaths (five each). The period
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from 1999 to 2008 showed the highest number of C01 and CO02. The other topographies showed no
deaths for ICD CO06, whereas 2009-2018, for ICD predominance (Table 1).

Table 1 — Total deaths by topography (ICD C00-C06), period, and primary location of the tumor in men,
women, and both sexes, Baixada Litoranea health region, Rio de Janeiro, aged from ignored age (Ign) to 99+
from 1979 to 2022.

ICD 1979-1988 1989-1998 1999-2008 2009-2018 2019-2022 Total
CO00 - Lips
Men 0 0 1 1 1 3
Women 1 0 0 1 0 2
Both 1 0 1 2 1 5

C01 - Base of the tongue

Men 1 6 4 7 5 23
Women 0 1 0 3 0 4
Both 1 7 4 10 5 27

C02 - Other and unspecified parts of the tongue*

Men 10 8 13 34 21: 86
Women 2 4 4 13 4 27
Both 12 12 17 47 25 113
CO03 - Gingiva

Men 0 1 0 2 1 4
Women 1 0 0 1 0 2
Both 1 1 0 3 1 6

C04 - Floor of the mouth

Men 1 0 13 7 2 23
Women 1 0 2 2 0 5
Both 2 0 15 9 2 28
C05 - Palate

Men 3 3 1 8 7 22
Women 0 1 2 2 1 6
Both 3 4 3 10 8 28

C06 — Other and unspecified parts of the mouth**

Men 8 13 23 40 16 100
Women 1 8 15 8 6 38
Both 9 21 38 48 22 138
Total 29 45 78 129 64 345

*Other parts of the tongue include: CO20 — Malignant neoplasm of the dorsal surface of the tongue; CO21 — Malignant neoplasm: Border of tongue; CO22 — Malignant neoplasm of
ventral surface of tongue; CO23 — Malignant neoplasm of anterior two-thirds of tongue, part unspecified; CO24 — Malignant neoplasm of other and unspecified parts of lingual tonsil;
C028 — Malignant neoplasm of overlapping sites of tongue; CO29 — Malignant neoplasm of tongue, unspecified.

** Other parts of the mouth include: CO60 — Malignant neoplasm of the cheek mucosa; CO61 — Malignant neoplasm of the vestibule of the mouth; CO62 — Malignant neoplasm of the
retromolar area; CO68 — Malignant neoplasm of overlapping sites of other and unspecified parts of mouth, CO69 — Malignant neoplasm of mouth, unspecified.

Source: MS/SVS/Daisis/CGIAE/Mortality Information System — SIM (12).
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Figure 1 shows the number of deaths from oral
cancer across topographies according to age groups
for men (Figure 1A), women (Figure 1B), and both
sexes (Figure 1C). Deaths occurred more often
in men aged 50-59 years, followed by those aged
60 to 69 years (86 and 72 deaths, respectively).
Women aged 80 years or older showed the highest
number of deaths (25), followed by those aged
70-79 years (19 deaths). Considering both sexes,
it was found that the 50-59- and 60-69-year age
groups had the highest number of deaths (104 and
86, respectively).
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Men showed higher mortality rates in all
topographies (Figure 2). The highest rate in men
totaled 0.91 deaths per 100,000 men for malignancies
of other parts of the mouth (ICD CO06), followed
by malignancies of other parts of the tongue, with
a mortality rate of 0.79 deaths per 100,000 men.
The analysis of women and both sexes showed
the same pattern but with lower rates. For ICD C06
and C02, the rates in women totaled 0.28 and 0.22
deaths per 100,000 women, respectively. For both
sexes, ICD C06 and C02 rates equaled 0.58 and
0.49 deaths per 100,000 individuals.
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Figure 1 — Total deaths by topographies (ICD CO0-CO6), by age group, according to primary tumor location, Baixada Litoranea-RJ health region,
with an age range of Ign. to 99+, from 1979 to 2022. A: Men; B: Women; C: Both sexes.

Source: MS/SVS/Daisis/CGIAE/Mortality Information System — SIM  (12).
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Figure 2 — Mortality rates by topography (COO-CO6), according to the primary location of the tumor per 100,000 men and women adjusted by
the world population, Baixada Litoranea-RJ, with an age range of Ign. to 99+, from 1979 to 2022.
Source: MS/SVS/Daisis/CGIAE/Mortality Information System — SIM (12).

DISCUSSION

The higher incidence and mortality observed
among men in this study corroborate previous
reports. This outcome mainly results from social,
behavioral and occupational factors (13). Moreover,
lower utilization of regular medical and dental care
services by men contributes to the late diagnosis of
the disease, worsened by neglect of oral health and
risk factors such as smoking, alcoholism, and low
frequency of preventive consultations (14-17).

Gomes et al. (18) analyzed oral cancer mortality in
Brazil from 2012 to 2017 and, as in this study, found
greater involvement of men. This study showed a
19% higher mortality rate in men than in women.
Analyzing the mortality from oral cancer in adults
from 2010 to 2019 across Brazilian regions, Amaral
et al. (19) found higher rates in men than in women.
In men, rates ranged from 4.21 in the Brazilian
North to 8.69 deaths per 100,000 individuals in the
Brazilian South. Women showed lower rates, ranging
from 1.72 in the Midwest to 2.7 in the Northeast.
The Southeast had a rate of 2.14 and 8.43 deaths
per 100,000 women and men, respectively. It also
showed the second highest rate in men (19). Thus,
the national and international literature agree: men
show higher mortality rates than women (20-23).

Malignant neoplasms of other parts of the mouth
(C06) occurred the most, followed by other parts of
the tongue (C02) for the isolated and grouped sexes.
In total, two temporal analysis studies on oral cancer
mortality in Brazil corroborate this result. The first
encompassed the period from 2010 to 2020, finding
that the topographies most associated with mortality

were C02 and CO06 for men and C06 and CO02 for
women. Men showed an increasing mortality trend in
topographies C02, C05 (palate) and C06 and women,
in CO6 (24). The second analysis evaluated the period
from 1997 to 2023, finding the oropharynx (C10) as
the most frequent location, followed by the tongue
(C02) and unspecified mouth (C06) (5). C10 was
not included in the present analysis. Oropharyngeal
neoplasms are associated with a specific risk factor—
human papillomavirus infection—which is unrelated
to other malignant neoplasms of the mouth, resulting
in a distinct clinical and epidemiological profile (25).

In both sexes, deaths occurred predominantly
in adults. However, female victims were older than
male ones, corroborating the literature (26-28).
Similarly, a study carried out at Universidade Federal
de Mato Grosso found that women have higher
mortality in older age groups, especially from age
75 years onwards. The authors highlight a higher life
expectancy associated with women, which, added to
the greater burden of chronic diseases in old age,
may contribute to increased mortality from malignant
neoplasms (29).

As this study used secondary data, that is,
information from official bodies such as the Mortality
Information System, itisimpossible toinclude relevant
clinical details, such as the stage of the disease,
for example. Additionally, the use of secondary data
can bring the risk of underreporting, especially in
regions with less access to health services or failures
to fill out death certificates. Such underreporting
can prevent the analyzed numbers from accurately
representing the reality of the studied population.
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Futhermore, as this is a retrospective time series,
it is also impossible to establish cause-and-effect
relationships between the involved factors (30).
However, despite its methodological limitations,
this study offers an important contribution to the
public health of this population segment since the
scarcity of specific epidemiological data makes
its results extremely valuable by filling this gap,
offering concrete subsidies for planning toward the
prevention, diagnosis, and organization of the local
cancer care network. Moreover, the identification
of mortality patterns, most affected age groups,
and prevalent topographies enable public managers
and healthcare providers to more effectively direct
resources and strategies, promoting equity in access
to care—provided for in the National Oral Health
Policy (31). In addition, the production of regional
data strengthens epidemiological surveillance and
can stimulate the creation of specific oral health
programs, educational campaigns, and professional
training aimed at tracking suspicious lesions (31).

CONCLUSION

Mortality from oral cancer in the Baixada Litoranea
region from 1979 to 2022 increased, with a higher
number of cases from 2009 to 2018. The highest
mortality rates occurred in men aged over 50 years
in other parts of the mouth (C06) and tongue (C02).
This study is the first to show that, despite fluctuations
over four decades, the burden of mortality in the
region continues to increase, highlighting the urgency
of early intervention strategies and the strengthening
of the local care network.

Autor para correspondéncia:

Lisia Daltro Borges Alves. Curso de Odontologia da
Universidade de Vassouras, Campus Saquarema.
Endereco: Tv. do Inga, 292, Gravata, Saquarema,
RJ, 28990-720.

E-mail: lisia_94@hotmail.com

REFERENCES

1. Coletta RD, Yeudall WA, Salo T. Current trends on pre-
valence, risk factors and prevention of oral cancer. Front
Oral Health. 2024;5:1505833.

2. Martins LFL, Chaves GV, Oliveira JFP, Souza LBL, Chagas
Neto P, Carvalho FN, et al. Perfil Epidemiolégico da Incidén-
cia de Cancer no Brasil e Regibes : Estimativas para o Tri-
énio 2026-2028. Rev Bras Cancerol. 2026;72(2):€025587.

3. Gonzélez-Moles MA, Aguilar-Ruiz M, Ramos-Garcia P.
Challenges in the Early Diagnosis of Oral Cancer, Evidence
Gaps and Strategies for Improvement : A Scoping Review
of Systematic Reviews. Cancers (Basel). 2022;14:4967.

10.

11.

12.

13.

14.

15.

16.

17

18.

19.

20.

World Health Organization. Absolute numbers, mortality,
both sexes, in 2022. Geneva: WHO; 2024.

Silva CE, Rezende MC, Araujo BBC, Vilela AS, Costa GE,
Souza ML, et al. Tendéncia Temporal da Mortalidade por
Cancer de Boca no Brasil, 1997-2023. Rev Bras Cancerol.
2025 Sep 17;71(4):e-235374.

Mascitti M, Orsini G, Tosco V, Monterubbianesi R, Balercia A,
Putignano A, et al. An Overview on Current Non-invasive
Diagnostic Devices in Oral Oncology. Front Physiol. 2018
Oct 25;9:1510.

. Su Y-F, Chen Y-J, Tsai F-T, Li W-C, Hsu M-L, Wang D-H,

et al. Current Insights into Oral Cancer Diagnostics. Diag-
nostics. 2021;11(7):1287.

Santos MO, Lima FCS, Martins LFL, Oliveira JFP, Almei-
da LM, Cancela MC. Estimativa de Incidéncia de Céan-
cer no Brasil, 2023-2025. Rev Bras Cancerol. 2023 Feb
6;69(1):e-213700.

Gonzélez-Ruiz |, Ramos-Garcia P, Ruiz-Avila |, Gonzalez-
-Moles MA. Early Diagnosis of Oral Cancer : A Complex
Polyhedral Problem with a Difficult Solution. Cancers
(Basel). 2023;15(13):3270.

Freire MMS, Zanin L, Flério FM. Cancer bucal: o que sa-
bem os cirurgides-dentistas da Baixada Litoranea-RJ?
Rev Odontol. UNESP. 2022;51: €20220049.

Assunc¢ao ELF, Silva AF, Silva FM, Neto LM, Rocha RRM,
Oliveira FBS. Cancer Bucal e Saude Publica. Brazilian J
Implantol Heal Sci. 2024;6(6):74—94.

Instituto Nacional de Cancer. Atlas On-line de Mortalidade
[Internet]. 2025 [cited 2026 Jun 9]. Available from: https://
mortalidade.inca.gov.br/MortalidadeWeb/

Abati S, Bramati C, Bondi S, Lissoni A, Trimarchi M. Oral
cancer and precancer: A narrative review on the relevan-
ce of early diagnosis. Int J Environ Res Public Health.
2020;17(24):9160.

Varela-Centelles P, Seoane J, Ulloa-Morales Y, Estany-
-Gestal A, Blanco-Hortas A. Oral cancer awareness in
North-Western Spain : a population-based study. Med
Oral Patol Oral Cir Bucal. 2021;26(4):e518-25.

Malaquias DC, Rodrigues SA, Couy IF, Mattos LA.
A importancia do exame clinico no diagnéstico precoce de
cancer bucal. Rev Multidiscip Integr. 2025;3(1):1-8.
Azevedo WSL, Aguiar MBS, Ribeiro LRM, Machado MLC,
Freitas EM. Perfil epidemioldégico de pacientes com
cancer bucal, Montes Claros, Minas Gerais. Rev DELOS.
2025;18(70):e6144.

. Andreotti M, Rodrigues AN, Cardoso LMN, Figueiredo RAQO,

Eluf-Neto J, Wiinsch-Filho V. Ocupagéo e cancer da cavida-
de oral e orofaringe. Cad. Saude Publica. 2006;22(3):543-52.
Gomes VMS, Sarauva WB, Silva PFN, Leite RA. Mortali-
dade brasileira por cancer de cavidade oral. Rev Soc Bras
Clin Med. 2018;16(3):164-6.

Amaral RC, Andrade RAR, Couto GR, Herrera-Serna BY,
Rezende-Silva E, Cardoso MCAC. Trends in Oral Cancer
Mortality in Brazil by Region and Main Risk Factors. Rev
Bras Cancerol. 2022;68(2):1-8.

Shelton J, Zotow E, Smith L, Johnson SA, Thomson CS,
Ahmad A, et al. 25 year trends in cancer incidence and
mortality among adults aged 35-69 years in the UK,

Naval Dental Journal - 2026 - Volume 53 Number 1



21.

22.

23.

24.

25.

1993-2018: retrospective secondary analysis. BMJ.
2024;13(384):e076962.

Bosetti C, Carioli G, Santucci C, Bertuccio P, Gallus S, Vec-
chia C La, et al. Global trends in oral and pharyngeal cancer
incidence and mortality. Int J Cancer. 2020;147(4):1040-9.
Yang Y, Zhou M, Zeng X, Wang C. The burden of oral
cancer in China , 1990 — 2017: an analysis for the Global
Burden of Disease, Injuries, and Risk Factors Study 2017.
BMC oral health. 2021;21(1).

Sarode G, Maniyar N, Sarode SC, Jafer M, Patil S, Habib K.
Disease-a-Month Epidemiologic aspects of oral cancer.
Disease-a-Month. 2020;66(12):100988.

Carregosa FJS, Palma FAM, Jesus KIM, Oliveira AVL,
Figueiredo JC, Nascimento YGB, et al. Cancer Bucal no
Brasil: uma analise temporal da mortalidade no periodo.
Brazilian J Heal Rev. 2024;7(5):e73709.

Silva GA, Marinho IP, Oliveira MA. A Relagdo do HPV com
o Desenvolvimento do Céncer de Orofaringe no Brasil.
Brazilian J Biol Sci. 2024;11(25):1-13.

26.

27.

28.

29.

30.

31.

Kruse AL, Bredell M, Gratz KW. Oral cancer in men and
women: are there differences? Oral Maxillofac Surg.
2011;15(1):51-5.

Perea LME, Antunes JLF, Peres MA. Mortalidade por
cancer de boca e orofaringe: efeito idade-periodo-coorte,
Brasil, 1983-2017. Rev Saude Publica. 2021 Nov 5;55:72.
Cruz JRD, Farias MCAD. Obitos por neoplasia maligna de
boca e de orofaringe : Nordeste do Brasil (2014 a 2023).
Rev Car. 2025;14(9):e4820.

Massad JCFAB, Matos CRL. Perfil de mortalidade no Brasil,
segundo sexo, faixa etaria e regido, periodo de 2010-2020.
Contrib a Las Ciencias Soc. 2025;18(4):e16929.
Ministério da Saude (BR). Relatério sobre o cenario as-
sistencial e epidemiolégico do cancer de labio e cavidade
oral no Brasil. Brasilia: Ministério da Saude; 2020.
Ministério da Saude (BR). Politica Nacional de Saude
Bucal: agbes estratégicas para implementar as diretrizes
da Lei n° 14.572/23. Brasilia: Ministério da Saude; 2024.

Naval Dental Journal - 2026 - Volume 53 Number 1



