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Oropharyngeal Cancer Incidence and Trends in Brazil ®
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Background: Oropharyngeal cancer incidence is rising glob-
ally, predominantly in high-income countries, because of human
papillomavirus infection. However, further data on oropharyn-
geal cancer incidence in Brazil is needed. The aim of this study
was to estimate the incidence, trends, and predictions of oro-
pharyngeal cancer in Brazilian population-based cancer registries
(PBCR) by period, sex, and topography.

Methods: Data on oropharyngeal cancer were collected from
PBCRs (1988-2020). Age-standardized rates were calculated from
2000 onward using the 2010 Brazilian census and world standard
population. Annual average percent change was analyzed using
the joinpoint regression model. Predictions up to 2034 were made
using the Nordpred program and the age-period—cohort model.

Results: A total of 17,980 oropharyngeal cancer cases were
recorded across 30 PBCRs (1988-2020). Most cases involved

Introduction

Oropharyngeal cancer represents an important public health is-
sue, with an estimated 106,400 new cases and 52,305 associated
deaths globally in 2022 (1). The incidence of oropharyngeal cancer
has increased worldwide, affecting both sexes, with higher rates
observed in males ages 40 to 60 years (2). Squamous cell carcinoma
of the oropharynx has an attributable fraction (AF) to human
papillomavirus (HPV) infection, with HPV16 representing the most
common subtype (3, 4). The AF of HPV in oropharyngeal cancer is
approximately 40% in developed countries. However, estimates are
lower (<20%) in many countries and uncertain in others, including
Brazil (5).

Oropharyngeal cancer incidence has increased more than oral
cavity cancer among men in high-income countries, particularly
Austria, China, the Czech Republic, Iceland, Ireland, Italy, the Re-
public of Korea, Lithuania, New Zealand, and Norway (2, 5-7). The
true burden of oropharyngeal cancer in Brazil is unknown because
its incidence is estimated collectively with oral cancer (8). However,
a study from a single institution revealed that 60% of its oropha-
ryngeal cancer cases were HPV-positive, suggesting that the inci-
dence of this cancer and the prevalence of HPV-related
oropharyngeal cancer may be increasing in the Brazilian population (9).
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males (81.58%) ages 55 to 59 years (17.06%). The oropharynx not
otherwise specified (40.58%), base of the tongue (24.98%), and
tonsils (22.52%) were the sites most affected. The highest inci-
dence rates were found in the southeastern and southern regions
(3.1-9.4/100,000). Incidence trends increased for 10 PBCR re-
gions in males and 6 regions in females. Predictions up until
2034 indicate decreasing trends for females and increasing trends
for males in the north and south of Brazil.

Conclusions: The incidence of oropharyngeal cancer in Brazil
differs among regions, with higher rates observed in the south
and southeast. The prevalence of the human papillomavirus-
attributable fraction for oropharyngeal cancer is unknown.

Impact: Analysis of oropharyngeal cancer incidence rates and
regional trends aims to better understand the epidemiology of
this malignancy in the Brazilian population.

Although global trends in oropharyngeal cancer incidence, includ-
ing for Brazil, have been previously described, the data were based
on only six Brazilian population-based cancer registries (PBCR),
representing less than 3% of the Brazilian population (2). Therefore,
given the need for a comprehensive overview of oropharyngeal
cancer in Brazil, incidence rates and trends in main urban areas plus
four rural areas are presented using data from all PBCRs in the
country, categorized by region, sex, and age group.

Materials and Methods

Data source and anatomic histologic codes

This is an ecological study based on data from 30 PBCRs pro-
vided by the National Cancer Institute (INCA; https://www.gov.br/
inca/pt-br; online resources/databases). Data were extracted and
descriptively analyzed for the entire period of each PBCR by sex, age
group, and anatomic site, selecting the squamous cell carcinoma
morphology (8070/3), and 17 topography codes based on the In-
ternational Classification of Diseases for Oncology, third edition
(ICD-O-3; ref. 10). For anatomic analysis, topographies were
grouped into the base of tongue (CO01), uvula (C05.2 and C05.1),
tonsils (C09, C09.0, C02.4, C14.2, C09.1, C09.8, and C09.9), and
oropharynx (C10, C10.0, C10.1, C10.2, C10.3, C10.8, and C10.9;
Supplementary Tables S1 and S2).

Of the 33 PBCRs in Brazil, the registry for Sdo Luis, Maranhio
state, was excluded from the analysis because of lack of available
data. Campinas, a city in Southeast Brazil, has two PBCRs:
Campinas-Unicamp (SP) and Campinas-SMS. To avoid data du-
plication, as both registries cover the same population, only the
Campinas-SMS registry (maintained by the municipal government
health authorities) was included. In Midwest Brazil, two PBCRs
were identified for the state of Mato Grosso. These registries were
merged because one covered the metropolitan area and the other
covered the remaining population. For the analysis of incidence
trends, Rondonia, Amap4, and Alagoas were excluded because of
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insufficient case numbers and continuous age-period data, compo-
nents required to produce reliable incidence estimates. The years
covered by the Brazilian PBCRs ranged from 1988 to 2020, with
each registry covering different periods within this timeframe. All
PBCRs spanned at least a full decade.

Statistical analysis

Crude incidence rates and age-standardized incidence rates
(ASIR) expressed per 100,000 persons/year were calculated from the
year 2000 up until 2020, according to the last update year in each
PBCR. The demographic Brazilian population census (2010) pro-
vided by the Brazilian Institute of Geography and Statistics was
applied because it represents the midpoint of the study period
(https://datasus.saude.gov.br/populacao-residente; online resources/
databases). The ASIR was calculated by the direct method using the
world standard population (11). The Joinpoint Regression Program
(version 4.7.0.0) was used to analyze trends in oropharyngeal cancer
through the adjusted incidence rates. The calculations were per-
formed by fitting a series of joined straight lines on a logarithmic
scale to the data. PBCRs with >10 consecutive years of records of
incident cases were included for analysis. Annual average percent-
age changes (AAPC) were calculated by taking a weighted average of
the annual percentage change from the individual segments, with
weights proportional to the length of each segment within the in-
tervals (12). Negative AAPCs indicate decreasing trends, positive
indicate increasing trends, and nonsignificant AAPCs indicate
stability.

Predictions of oropharyngeal cancer incidence were made for
Brazilian regions by selecting PBCRs with a period of at least
15 years of data. Thus, the following PBCRs were included in the
analysis: North Brazil region: Belém (PA), Manaus (AM), and Pal-
mas (TO); Northeast Brazil region: Aracaju (SE), Fortaleza (CE),
Jodo Pessoa (PB), and Recife (PE); Midwest Brazil region: Campo
Grande (MS), Mato Grosso, and Goiania (GO); Southeast Brazil
region: Belo Horizonte (MG), Sdo Paulo (SP), Barretos-DRS (SP),
and Jahu (SP); and South Brazil region: Curitiba (PR) and Porto
Alegre (RS). If 1 year was missing within a given 5-year period, the
number of cases from the preceding year was repeated to complete
the 5-year groups. The populations used in the projections were
obtained from the website of the Brazilian Institute of Geography
and Statistics (http://tabnet.datasus.gov.br/cgi/deftohtm.exe?ibge/
cnv/projpopuf.def; online resources/databases). For the analyses,
coverage was estimated by age group and calendar year (5-year
intervals) to ensure accurate estimates for each PBCR (Supple-
mentary Tables S3 and S4). The Nordpred program (Cancer Reg-
istry of Norway) was used to predict oropharyngeal cancer
incidence trends using an age-period—cohort model. The process
involved fitting a generalized linear model with Poisson distribution
to observed data, breaking down rates into three components: age
effects (influence of aging), period effects (changes over time), and
cohort effects (differences among birth groups due to risk factor
exposure). The model was developed using the statistical program R,
adjusted for overdispersion, and incorporates historic data trends to
provide accurate predictions (13-15).

Data were pooled into 5-year periods, and the limit age group
considered for analysis was that with more than 10 cases in the
periods. The results were presented according to the number of
cases projected for the following periods: 2020 to 2024, 2025 to
2029, and 2030 to 2034. The total ASIR for each period-year block
was calculated by sex and Brazilian region. The proportion of this
change, in terms of risk or change in population (size and
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population structure), was also calculated. These two components
can be different from zero and have a positive or negative direction.
The calculation can be expressed as follows (13, 14):

Aot = Arigk + Apop = (Niir — Nogr) + (Nor — Nooo),

In which A, is the total change, A is the change as a function
of risk, Apyp, is the change as a function of population, Ny is the
number of observed cases, Ng is the number of predicted cases, and
Nogr is the number of expected cases when the incidence rates in-
crease during the observed period.

Data were collected in a datasheet, systematically organized in
Microsoft Office Excel 2013 software (Microsoft Corporation), and
further analyzed by descriptive statistics using absolute numbers,
percentages, mean values, and SDs. Subsequently, the existence of
associations between sex and oropharyngeal cancer anatomic sub-
sites were analyzed using SPSS software version 25 (IBM Corpo-
ration), and the Pearson X2 test or Fisher test and the Cramer V. A
5% significance level were used for all tests.

Data availability

The data generated in this study are available within the article
and its supplementary data files. Additional required data are
available upon request from the corresponding author.

Results

In this analysis, the PBCR coverage for the country was 24%
(based on 30 PBCRs), with the highest coverage in Southeast Brazil
(38.10%) and Northeast Brazil (27.37%; Supplementary Table S5).
The years covered by the Brazilian PBCRs ranged from 1988 to
2020, with each registry covering different periods within this
timeframe. All PBCRs spanned at least a full decade. A total of
17,980 cases were registered between 1988 and 2020, with PBCR
data available for periods ranging from 1 to 25 years. Oropharyngeal
cancer was more frequent in males [14,668 (81.58%)] than in fe-
males [3,312 (18.42%)]. The most frequently affected age groups
were individuals ages 55 to 59 years [3,068 (17.06%)], followed by
50 to 54 [2,844 (15.82%)], 60 to 64 [2,585 (14.38%)], and 45 to
49 years [2,057 (11.44%); Supplementary Table S6]. Of the
17,980 incident oropharyngeal cancer cases, the oropharynx not
otherwise specified (NOS) [7,294 (40.58%)], and subsites, including
the base of tongue [4,491 (24.98%)], tonsils [4,048 (22.52%)], and
uvula [2,143 (11.92%)], were affected. The oropharyngeal cancer
frequency identified between 1988 and 2020 showed different pro-
portions by sex and anatomic site, with tonsils about 5% more
commonly affected in females and the oropharynx NOS about 5%
more affected in males (Supplementary Table S7). The distribution
of oropharyngeal cancer by age group and sex showed a predomi-
nance of cases in individuals ages 50 to 59 years in both males and
females (Fig. 1). Regarding oropharyngeal subsites, the most fre-
quent was the base of tongue for males (28.58%) and tonsils for
females (4.83%; Fig. 2).

In Brazil, the ASIR of oropharyngeal cancer was 3.0/100,000 for
males and 0.5/100,000 for females. The southeastern region had the
highest incidence rates, with Jahu (SP; 9.4/100,000; Jahu population:
131,040 persons, 64,214 males) and Barretos (SP; 8.5/100,000; Bar-
retos population: 409,267 persons, 202,234 males) exhibiting the
highest ASIRs for men (Fig. 3). Higher incidence rates among men
than women were found in the northern region in Manaus (AM;
3.2/100,000), the northeastern region in Fortaleza (CE; 4.4/100,000),
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Figure 1.

Demographic distribution of oro-
pharyngeal cancer in Brazil. The
figure shows the proportion of
oropharyngeal cancer cases dis-
tributed by age group and sex
from 1988 to 2020.
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Regarding incidence trends, oropharyngeal cancer in men
showed an increasing trend in 10 PBCRs across all regions of Brazil
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(Fig. 4A). Among women, a rising trend was observed in the
northeast and southeast regions (Fortaleza, Joao Pessoa, Belo

Figure 2.

Anatomic distribution of oropharyngeal can-
cer in Brazil. The figure shows the proportion
of oropharyngeal cancer cases by anatomic
subsite and sex (M, male; F, female) in Brazil
from 1988 to 2020.
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ASIRs for oropharyngeal cancer in Brazil. The figure shows ASIRs of oropharyngeal cancer by Brazilian region, PBCR, and sex. An asterisk (*) represents the
population numbers of two southeast region PBCRs: 131,040 inhabitants in Jah( and 409,267 inhabitants in Barretos.

Horizonte, Espirito Santo, Barretos, and Angra dos Reis; Fig. 4B).
For both sexes, 16 PBCRs showed an increasing trend in oropha-
ryngeal cancer over the period, whereas the remaining 17 PBCRs for
men (Fig. 4C) and 21 for women (Fig. 4D) exhibited no trend.
Incidence trends according to age group (35-49, 50-64,
and >65 years) indicated a rising pattern in males, except in the 35 to
49 age group for three PBCRs in the southeastern region and one in
the southern region, in which trends decreased (Fig. 5A-C). Among
females, a decreasing trend was observed in the 35 to 49 age group
and in the north and northeast regions in the 50 to 64 age group. In
the group ages over 65 years, an increasing trend was observed in all
regions for both sexes (Fig. 5D-F; Supplementary Table S8).
Predictions of oropharyngeal cancer incidence rates for 2000 to
2034, grouped into 5-year periods, revealed a reduction in oro-
pharyngeal cancer incidence across all Brazilian regions for females

AACRJournals.org

(Fig. 6A). The midwestern and southeastern regions showed decreas-
ing trends for men, whereas the other regions (southern, northern, and
northeastern) exhibited an increase in incidence rates (Fig. 6B; Sup-
plementary Table S9). Due to a lack of studies in Brazil on the prev-
alence of HPV in oropharyngeal cancer cases by sex, it was not possible
to calculate the AF of this infection for oropharyngeal cancer in the
country.

Discussion

This study analyzed the incidence and trends of oropharyngeal
cancer in Brazil over a 20-year period. The disease was more
prevalent in males, particularly among individuals ages 45 to
69 years, with the highest incidence rates found in the southeastern
and southern regions. Oropharyngeal cancer incidence significantly
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increased during the 2000 to 2020 period in 10 PBCR regions and
both sexes.

Similar to reports in other Latin American countries (Colombia,
Costa Rica, Ecuador, and Chile) and countries such as Korea,
Turkey, China, Israel, Uganda, and the Philippines, the present
study found a lower ASIR for oropharyngeal cancer from 2000 to
2020 compared with rates observed in high-income countries (2, 16,
17). For mortality rates, Brazil reported an average of 4.5/
100,000 deaths for men and 0.9/100,000 deaths for women due to
oral cancer and oropharyngeal cancer between 1983 and 2017 (18).
As expected, regional differences in oropharyngeal cancer incidence
were observed, reflecting the diversity within a country of conti-
nental size (19). For males, the highest ASIRs were found in cities
situated in the southeast and south regions of Brazil. Although the
cause of higher incidence is unclear, life expectancy in Brazil
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reached 75.5 years in 2022, with significant increases since 1998 in
the southeast and south regions, where individuals over 60 have a
longer disability-free life expectancy (20, 21). Moreover, these southern
regions have a higher human development index (HDI) compared
with other regions of the country, and an increased incidence of
oropharyngeal cancer has been observed in high-HDI countries such
as the United Kingdom, Canada, Germany, and Japan (2).

Incidence rates showed a rising trend in 10 PBCRs for men across
all Brazilian regions, compared with 6 for women in the southeast
and northeast. The other registries remained stable. From 2000 to
2013, trends in oral cancer and oropharyngeal cancer mortality in
Brazil exhibited stability for males and an annual increase of 1.31%
for females (22). However, oropharyngeal cancer incidence trends
have risen globally since 1993 in both sexes, particularly among
middle- and high-income countries (2, 5-7).
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Predictions for oropharyngeal cancer incidence for 2000 to
2034 revealed a decrease in all Brazilian regions for females. This
predicted decline for women may be associated with the beneficial
effects of HPV vaccination, which are expected to become evident
over the next 15 years. Brazil’s public health system provides free
access to cervical cancer screening through cytology, Pap smears,
HPV detection tests, and vaccination against high-risk HPV
subtypes, constituting an essential secondary prevention strategy
for both cervical and oropharynx cancers in women (23, 24). HPV
vaccination has been part of Brazil’s National Immunization
Program since 2014, with the quadrivalent HPV vaccine (covering
subtypes 6, 11, 16, and 18) offered to girls ages 9 to 13 years. The
national coverage goal is approximately 83% (25). However, ac-
tual coverage rates vary by region: North Brazil (61.5%), North-
east Brazil (75.6%), Midwest Brazil (67.3%), Southeast Brazil
(84.1%), and South Brazil (77.8%). A notably lower coverage rate
was observed in Amazonas (21.5%), a microregion in North
Brazil, where household inequities in suburban and rural areas
are evident (26). These rates were likely affected by the COVID-
19 pandemic but are expected to improve as the vaccine is now
also offered free of charge to boys ages 9 to 14 and to individuals
up to 45 years old with human immunodeficiency virus,
organ transplants, or cancer (26). As incidence remains higher
among older men, modeling studies project a significant increase
in oropharyngeal cancer over the next two decades, as the full
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effect of vaccination is unlikely to be evident until around
2045 (27).

The incidence of oropharyngeal cancer was higher in males and
the 50 to 59 years age group, with increasing incidence trends
among men ages 50 years and older. These demographic results
are in line with previous reports (28-31). Oral HPV infection
exhibits a sex difference in oropharyngeal cancer rates, particularly
among men owing to sexual practices. Men are at higher risk of
oral HPV infection through oral sex and experience slower
clearance of the virus once infected. Conversely, women have a
lower risk of oral HPV as the lifetime number of vaginal sex
partners increases (32). The present study results revealed a higher
frequency of oropharyngeal cancer in oropharyngeal NOS, likely
due to the challenges determining the primary subsite when the
tumor is in advanced stages. However, oropharyngeal cancer
showed a 5% predominance in tonsils among women and in
oropharynx NOS among men. This result may seem random, but
differences in oropharyngeal cancer by subsite and sex have been
previously shown (33).

Despite the increased significance of HPV infection as an eti-
ologic factor in oropharyngeal cancer worldwide, with the
HPV16 genotype responsible for most cases (4, 5, 7, 30, 34), the
number of cases attributable to HPV could not be ascertained
using previously reported studies for Latin America and Brazil
due to uncertainty in the fractions (5, 35). However, the
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oropharyngeal cancer cases attributable to HPV according to
Latin American or Brazilian references differed substantially as
the literature was based on retrospective data, likely from genital
infections (35, 36). Additionally, the study by de Martel and
colleagues (5) used data up to 2012 from the Cancer Incidence in
Five Continents database, which is based on six Brazilian cancer
registries. Therefore, accurately predicting the actual AF in Brazil
and Latin America as a whole is challenging due to inequalities
between urban and rural regions and particularly a lack of in-
formation on HPV prevalence by sex. This is the main limitation
of the study, although it does highlight the actual situation re-
garding the unknown prevalence of HPV in oropharyngeal cancer
in Brazil. Unlike genital HPV infections, in which the prevalence
of HPV16 is well-documented (36), there are limited studies on
head and neck cancer, with reported HPV16 DNA prevalence
rates ranging from 3.1% to 3.5% (37, 38). Consequently, it was not
possible to estimate the AF for oropharyngeal cancer incidence in
Brazil.

Concerning the limitations of the study, the data presented pri-
marily represent the population covered in urban areas across all
regions of Brazil. Although these data do not represent the country
as a whole, they provide a clear overview of urban areas and four
small rural populations. Furthermore, clusters are evident in some
PBCR regions, particularly in the south and southeast regions,
where rising incidence rates can be observed. These regional dif-
ferences can be expected in a country with disparities like Brazil,
where the northern (Amazon) and northeastern regions have a
deficit in health support, as well as in the maintenance of PBCRs.
However, there are potential differences in the quality of PBCR
data across different regions of Brazil, which could partly explain
the variation in oropharyngeal cancer incidence reported in this
study. The highest incidence rates were observed in the south-
eastern and southern regions, which are the most developed, have
the highest HDI, and have nationally recognized oncology insti-
tutions, including Barretos, possibly reflecting more reliable can-
cer registries, although this could be a coincidence. The incidence
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trend results among women in the northern region of Brazil
should be interpreted with caution given that they are based on
small populations with low incidence rates and, hence, on few
cases over the period.

This study described the incidence of oropharyngeal cancer in
Brazil, showing higher incidence rates in males ages 55 to 59 years
from the southeastern and southern regions, with trends indicating
a projected increase in the coming years. Thus, the study results can
help support future public health actions for preventing oropha-
ryngeal cancer in Brazil by raising awareness about the HPV vaccine
for high-risk subtypes in the population.
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