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ABSTRACT

INTRODUCTION Malignant neoplasms of the oral cavity represent a public health problem worldwide with an increasing incidence,
especially in young populations. In Ecuador, the epidemiology of these conditions has been little studied, limiting timely diagnosis
and management. The study aims to identify the distribution of hospitalizations and deaths from oral cavity malignant neoplasms in
Ecuador during the pre-pandemic years, from 2015 to 2019, describing spatiotemporal patterns by province, gender, and age.
METHODS An observational and descriptive study was conducted using the database of hospitalizations and deaths of the National
Institute of Statistics and Census of Ecuador. Variables such as age, gender, province, and location of the neoplasms were analyzed,

and frequencies, proportions, and crude rates were calculated.

RESULTS Between 2015 and 2019, 4444 hospitalizations and 726 deaths were reported, with a notable increase in 2019. Males
predominated in all the studied years. Malignant neoplasms of unspecified sites and other sites of the tongue had the highest
frequency of cases and deaths. Geographically, the provinces of Loja, El Oro, Cafar, Carchi, and Bolivar had the highest rates.
CONCLUSIONS The study shows an increase in hospitalizations and deaths due to malignant neoplasms of the oral cavity between
2015 and 2019, highlighting the urgency of implementing public health strategies aimed at prevention, early detection, and timely

treatment of this disease.
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INTRODUCTION

The oral cavity is derived embryologically from the first
branchial arch and the superficial ectoderm. It is lined by
stratified squamous epithelium whose homeostasis depends on
mechanisms that regulate the cell cycle and differentiation [1].
The alteration of these mechanisms through mutations in tumor
suppressor genes and oncogenes can trigger the development
of malignant neoplasms such as cancer of the lip, oral cavity,
and pharynx [2]. According to data from the Global Cancer
Observatory (GLOBOCAN), in 2020, these pathologies accounted
for 4.1% of total cancer cases and 3.7% of cancer-related
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deaths [3]. Furthermore, their incidence has increased in young
populations over recent decades [4], rendering these neoplasms
a global public health concern [5].

Malignant neoplasms of the oral cavity show significant
differences between genders, with a greater impact on men
[6], which is mainly associated with the consumption of tobacco
and alcohol, predominant risk factors in this group. However,
the increase in these habits in women could modify the trends
in the future [7]. Other risk factors, such as human papilloma-
virus (HPV) infection, are more strongly associated with these
neoplasms in women [7]. Although malignant neoplasms of the
oral cavity are a disease with similar clinical characteristics in
both genders, there are variations in certain subtypes, such as
squamous cell carcinoma of the tongue, which is also more
common in women [5].

In Ecuador, there are few up-to-date studies on the epidemi-
ology of malignant neoplasms of the oral cavity, which, to
a certain extent, limits the capacity to implement effective
prevention and control strategies. A previous study examining
trends and spatial patterns from 2001 to 2016 revealed an
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Distribution of malignant neoplasms of the oral cavity in Ecuador

MAIN MESSAGES

« Malignant neoplasms of the oral cavity are an increasingly relevant public health problem, with a worrying trend towards

affecting younger populations.

+ In Ecuador, there has been an increase in hospitalization rates and deaths from malignant neoplasms of the oral cavity
during the period from 2015 to 2019, with a notable increase in the provinces of Loja, El Oro, and Azuay for hospitaliza-

tions and in Azuay, Loja, Carchi and Bolivar for deaths.

« The study’s limitations include potential biases in the data and a lack of information on specific regional risk factors.

increase in mortality, particularly among individuals in the 30
to 39 and 40 to 49 age groups [8]. The lack of information,
awareness, and adequate training of dental professionals has
had an impact on the timely diagnosis and effective manage-
ment of the disease [9].

Given this context, the objective of this study is to identify
the distribution of hospitalizations and deaths from malignant
neoplasms of the oral cavity in Ecuador during the pre-pan-
demic years from 2015 to 2019. It also seeks to visualize
spatio-temporal patterns by province, gender, and age to
describe the situation of this group of conditions in the country,
guiding public health strategies and providing hypotheses for
future studies.

METHODS
Study design

An observational and descriptive epidemiological study was
carried out on malignant neoplasms of the oral cavity in
Ecuador, focusing on the pre-pandemic period from 2015 to
2019. This design also made it possible to visualize the spatio-
temporal patterns associated with this group of diseases across
the 24 provinces of Ecuador.

Data sources

We used the administrative records of hospitalizations and
general deaths from the National Institute of Statistics and
Censuses [10,11]. Malignant neoplasms of the oral cavity were
defined according to the Tenth Revision of the International
Classification of Diseases (ICD-10), encompassing codes C00 to
C14 (Table 1).

Data processing and visualization of spatio-temporal
patterns

To account for all patients who were admitted to the hospital
and died in the pre-pandemic period, we merged the available
annual databases, filtering the records by year of admission
and death. We excluded records that did not have a residence
in Ecuador because they lacked a code associated with a
specific province of residence, which made it difficult to assign
these cases to a particular geographical location. In total, 4444
hospitalizations and 726 deaths were analyzed.

With this consolidated base, a descriptive analysis of the data
was conducted at the national level. This included calculating
frequencies and percentages for each of the variables: year, age,

Table 1. Classification of malignant neoplasms of the oral cavity.

Code Description
Co0 Malignant neoplasm of the lip
o1 Malignant neoplasm of the base of the tongue
o2 Malignant neoplasm of other and unspecified parts of
the tongue
co3 Malignant neoplasm of the gum
Co4 Malignant neoplasm of the floor of the mouth
Co5 Malignant neoplasm of the palate
Malignant neoplasm of other and unspecified parts of
C06
the mouth
co7 Malignant neoplasm of the parotid gland
Malignant neoplasm of other major salivary glands
o8 . . .
and of unspecified major salivary glands
C09 Malignant neoplasm of the tonsil
C10 Malignant neoplasm of the oropharynx
1 Malignant neoplasm of the nasopharynx
C12 Malignant neoplasm of the pyriform sinus
c13 Malignant neoplasm of the hypopharynx
Cia Malignant neoplasm of other and ill-defined sites of

the lip, oral cavity, and pharynx

Source: Prepared by the authors

and location of the neoplasm, broken down by gender (male
and female). The data was presented in the form of tables and
graphs. All data processing was performed using the R software.

In terms of spatio-temporal patterns, the data was grouped
by year and province of residence. With this, the crude rate
was calculated by dividing the total number of hospitalizations
or deaths by the total population of each province and for
each year. The result was multiplied by 100 000 to express the
rate per hundred thousand inhabitants. Subsequently, the data
was spatialized using the QGIS Geographic Information System
(GIS), using the administrative boundaries of each province as a
geographic basis to associate hospitalizations and deaths with
their respective areas.

RESULTS

Between 2015 and 2019, 4444 hospitalizations and 726
deaths from malignant neoplasms of the oral cavity were
recorded in Ecuador. Of these, 58.7% corresponded to males
and 41.3% to females. Hospitalizations showed an upward
trend throughout the study period, reaching their highest
frequency in 2019 with 1053 cases, which represents 24% of
total hospitalizations. On the other hand, deaths showed a
gradual increase during the same period, reaching 159 cases
in 2019, equivalent to 22% of total deaths (Table 2).
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Table 2. Frequency of hospitalizations and deaths from malignant neoplasms of the oral cavity by gender and year.

Hospitalizations Deaths

Year Total’, Male, Female, Total, Male, Female,

n=4444 n=2609 n=1835 n=726 n=398 n=328
2015 828 (19%) 513 (62%) 315 (38%) 141 (19%) 76 (53.9%) 65 (46.1%)
2016 750 (17%) 444 (59.2%) 306 (40.8%) 147 (20%) 77 (52.4%) 70 (47.6%)
2017 832 (19%) 469 (56.4%) 363 (43.6%) 138 (19%) 74 (53.6%) 64 (46.4%)
2018 981 (22%) 572 (58.3%) 409 (41.7%) 141 (19%) 83 (58.9%) 58 (41.1%)
2019 1053 (24%) 611 (58%) 442 (42%) 159 (22%) 88 (55.3%) 71 (44.7%)

Notes: 'Absolute frequency. The percentages for the totals are by column; for males and females, they are by row.

Notes: Data from Ecuador for the period from 2015 to 2019.
Source: Prepared by the authors.

Regarding age, hospitalizations are primarily distributed in
the 50 to 59 (19%) and 60 to 69 (22%) groups, with a higher
representation of males (60.67% and 66.02%, respectively). In
comparison, deaths are mainly concentrated in the 70 to 79
(21%) and 80 to 89 (20%) age groups, with the latter group
having a higher frequency of women (52.03%) compared to
men (47.97%) (Table 3). The box plots indicate a broader age
distribution for hospitalizations compared to deaths. In addition,
it can be seen that the median age for hospitalizations is 50 and
60 years for both genders, while for deaths, it is considerably
higher, with medians of 60 and 75 years being slightly higher in
women (Figure 1).

Regarding the location of malignant lesions, hospitalizations
were more frequent for malignant neoplasms of other and
unspecified parts of the tongue, accounting for 23% of all
cases, as well as for malignant neoplasms of the tonsil, which
constituted 13% of the total. Tongue neoplasms affected
men and women almost equally, with rates of 50.1% and
49.9%, respectively. In contrast, tonsillar neoplasms were more
prevalent in men, accounting for 80.4% of the cases (Table 4). By
year, malignant neoplasms of the parotid gland also showed an
increasing trend (Figure 2A).

Malignant neoplasms of the tongue (C02) accounted for
the highest percentage of deaths, 21%, affecting women
slightly more (55.7%) (Table 4). Another prominent location was
malignant neoplasms of other and ill-defined sites of the lip,
oral cavity, and pharynx (C14), with 12% of cases. These have
maintained a constant prevalence over the years, especially in
2015, 2016, and 2017. Likewise, malignant neoplasms of the
parotid gland (C07), although not predominant, were reported
with significant frequency in specific years, particularly in 2018
and 2019 (Figure 2B).

In terms of hospitalization rates by province (Figure 3A),
Loja had the highest rates compared to the others. However,
it experienced a significant decrease in 2017 (5 per 100 000
inhabitants), followed by a rise, and reached its highest point in
2019 (12 per 100,000 inhabitants). El Oro and Azuay also showed
high rates, especially during 2017 (11 per 100 000 inhabitants).
On the other hand, death rates (Figure 3B) were lower than
hospitalization rates, with variations over time. In 2019, Loja,
Carchi, and Bolivar showed a higher increase. In Azuay, the

death rate rose from 0.49 per 100 000 inhabitants in 2015 to 1.78
in 2017, while Chimborazo had notable peaks in 2015 and 2018
with rates of 1.59 and 1.55, respectively.

DISCUSSION

During the analyzed period in Ecuador, there was a significant
increase in hospitalizations and deaths related to malignant
neoplasms of the oral cavity, reaching a peak in 2019 with 1053
(24%) hospitalizations and 159 (22%) deaths. This increase was
particularly notable in the provinces of Loja, El Oro, and Azuay
in terms of hospitalizations, and in Carchi and Bolivar, in terms
of deaths. Malignant neoplasm of other and unspecified parts of
the tongue was the main location for both hospitalizations and
deaths.

Mortality from malignant neoplasms of the oral cavity in
Ecuador has increased in recent years, with an increase from
141 (19%) deaths in 2015 to 159 (22%) in 2019, in absolute
terms. This upward trend coincides with previous findings in
the region, which report an increase of 53 deaths between
2001 and 2016 [8]. Likewise, studies conducted in the United
States have shown a recent increase in the trends of malig-
nant neoplasms of the oral cavity [12,13] despite a decrease
in previous decades [14]. Additionally, it has been confirmed
that the risk of malignant neoplasms of the oral cavity increases
with age, and the tongue is the most common anatomical site
affected [15]. The differences observed between the proportions
of hospitalizations for malignant neoplasms of the tongue (23%)
and the tonsil (13%), compared to the predominant causes of
death from malignant neoplasms of the tongue (21%) and C14
(12%), could be explained by the nature of the diagnoses and
the time at which they are recorded. Code C14 corresponds to
“malignant neoplasia of other sites and the ill-defined sites of
the lip, oral cavity, and pharynx’, which suggests that in the
cases of death, cancer may have spread or advanced to a stage
where the primary location is no longer clear. On the other
hand, hospital diagnoses (malignant neoplasms of the tongue
and tonsils) may represent more localized and treatable cases,
which explains their higher proportion of hospitalizations.

Regarding the distribution of trends by gender, the study
confirms that malignant neoplasms of the oral cavity are more
common in men (58.7% hospitalizations and 54.82% deaths),
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Figure 1. Age distribution of hospitalized and deceased patients in Ecuador by year, gender, and age.
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Hospitalizations (A) and overall deaths (B) due to malignant neoplasms of the oral cavity in Ecuador, broken down by year, gender, and age. The box
plots display the age distribution of the patients, with green bars representing male cases (Msc) and orange bars representing female cases (Fmn).

Source: Prepared by the authors.

probably due to the higher prevalence of smoking and alcohol
consumption [16-18], known risk factors. However, there has
also been an increase in hospitalizations (from 315 in 2015
to 442 cases in 2019) and deaths (from 65 in 2015 to 71 in
2019) in women [19-21], which could be related to changes
in these harmful habits [22-24], and other factors such as
human papillomavirus infection as proposed by various studies
[25,26]. However, this contrasts with research suggesting that
human papillomavirus-associated oropharyngeal cancer is more
common in men [5,27]. Another possible explanation for the
increased frequency of malignant neoplasms in women is
psychological factors. It is well known that women today are

exposed to higher levels of chronic stress due to work pressure,
family responsibilities, and adverse life events. According to
recent studies, prolonged psychological stress, together with
anxiety and depression, can influence the body’s immune and
hormonal response, increasing vulnerability to the develop-
ment and progression of certain types of cancer. Still, there
is no specific evidence for oral neoplasms [28]. This high-
lights the need for further research to explore the relationship
between malignant neoplasms of the oral cavity and risk factors
according to gender.

The space-time pattern of malignant neoplasms of the oral
cavity reveals that Azuay, El Oro, and Loja have the highest
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Table 3. Frequency of hospitalizations and deaths from malignant neoplasms of the oral cavity by gender and age.

Hospitalizations Deaths
Age Total’, Male, Female, Total, Male, Female,
n =4444 n=2609 n=1835 n=726 n=398 n=328
0-9 263 (5.9%) 157 (59.7%) 106 (40.3%) 0 (0%) 0 (0%) 0 (0%)
10-19 141 (3.2%) 93 (65.96%) 48 (34.04%) 9 (1.2%) 6 (66.67%) 3(33.33%)
20-29 188 (4.2%) 108 (57.45%) 80 (42.55%) 8(1.1%) 4 (50%) 4 (50%)
30-39 369 (8.3%) 177 (47.97%) 192 (52.03%) 35 (4.8%) 17 (48.57%) 18 (51.43%)
40-49 499 (11%) 274 (54.91%) 225 (45.09%) 65 (9.0%) 7 (56.92%) 28 (43.08%)
50-59 862 (19%) 523 (60.67%) 339(39.33%) 108 (15%) 7 (62.04%) 41 (37.96%)
60-69 974 (22%) 643 (66.02%) 331 (33.98%) 142 (20%) 8 (61.97%) 54 (38.03%)
70-79 776 (17%) 441 (56.83%) 335(43.17%) 153 (21%) 8 (57.52%) 65 (42.48%)
80-89 321 (7.2%) 171 (53.27%) 150 (46.73%) 148 (20%) 71 (47.97%) 77 (52.03%)
90-99 48 (1.1%) 21 (43.75%) 27 (56.25%) 56 (7.7%) 19 (33.93%) 37 (66.07%)
100+ 3(<0.1%) 1(33.33%) 2 (66.67%) 2(0.3%) 1(50%) 1 (50%)
Notes: 'Absolute frequency. The percentages for the totals are by column; for males and females, they are by row.
Notes: Data from Ecuador for the period from 2015 to 2019.
Source: Prepared by the authors.
Table 4. Frequency of hospitalizations and deaths from malignant neoplasms of the oral cavity by gender and location.
Hospitalizations Deaths
Cause Total,’ Male, Female, Total, Male, Female,
n =4444 n=2609 n=1835 n=726 n=398 n=328
C00 203 (4.6%) 116 (57.1%) 87 (42.9%) 29 (4.0%) 5(51.7%) 4 (48.3%)
Co1 380 (8.6%) 204 (53.7%) 176 (46.3%) 59 (8.1%) 22 (37.3%) 37 (62.7%)
C02 1020 (23%) 511 (50.1%) 509 (49.9%) 149 (21%) 66 (44.3%) 3 (55.7%)
Cco3 235 (5.3%) 114 (48.5%) 121 (51.5%) 41 (5.6%) 21 (51.2%) 20 (48.8%)
Co4 151 (3.4%) 85 (56.3%) 66 (43.7%) 6 (2.2%) 8 (50%) 8(50.0%)
Co5 343 (7.7%) 184 (53.6%) 159 (46.4%) 47 (6.5%) 26 (55.3%) 21 (44.7%)
C06 205 (4.6%) 96 (46.8%) 109 (53.2%) 40 (5.5%) 2 (55.0%) 18 (45.0%)
co7 455 (10%) 259 (56.9%) 196 (43.1%) 82 (11%) 7 (57.3%) 35 (42.7%)
o8 240 (5.4%) 119 (49.6%) 121 (50.4%) 24 (3.3%) 7 (70.8%) 7 (29.2%)
C09 562 (13%) 452 (80.4%) 110 (19.6%) 47 (6.5%) 2 (68.1%) 15 (31.9%)
c10 196 (4.4%) 134 (68.4%) 62 (31.6%) 42 (5.8%) 7 (64.3%) 15 (35.7%)
C11 249 (5.6%) 191 (76.7%) 58 (23.3%) 43 (5.9%) 27 (62.8%) 16 (37.2%)
Cc12 12 (0.3%) 9 (75%) 3(25%) 6 (0.8%) 4 (66.7%) 2(33.3%)
ci13 83 (1.9%) 65 (78.3%) 18 (21.7%) 15 (2.1%) 7 (46.7%) 8(53.3%)
C14 110 (2.5%) 70 (63.6%) 40 (36.4%) 86 (12%) 57 (66.3%) 29 (33.7%)

Notes: 'Absolute frequency. The percentages for the totals are per column; for males and females, they are per row.

Notes: Data from Ecuador for the period from 2015 to 2019.
Source: Prepared by the authors.

hospitalization rates. In contrast, Azuay, Loja, Carchi, and Bolivar
have the highest death rates. This pattern differs from that
reported in a study carried out from 2001 to 2016, which
showed low mortality rates from malignant neoplasms of the
oral cavity in Azuay and Loja [8]. This could be related to social
and demographic factors specific to the region, considering that
Azuay is the third province with the highest percentage of the
population identifying as part of diverse communities, which
may influence health behavior patterns and access to medical
services.

The study’s results have significant implications for public
health policy and clinical practice in Ecuador. It is essential to
investigate the factors that have contributed to the observed
changes, including oral health habits, preventive practices, and
access to early detection programs. In addition, it is relevant to

explore how cultural, socioeconomic, and structural discrimi-
nation factors could impact mortality from oral neoplasms.
This highlights the importance of implementing public health
strategies that are inclusive and consider the specific needs
of diverse populations in the most affected provinces. This
should promote equity in access to information, prevention, and
treatment of these diseases.

This work can also contribute to the design of prevention and
early detection strategies in high-risk areas, promote healthy
lifestyles, and raise awareness among the population about
the importance of regular visits to health professionals and
the associated risk factors. In addition, they emphasize the
need to strengthen prevention activities through continuous
training programs for oral health professionals, including tools
for early detection and timely management of the disease. This
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Figure 2. Absolute frequency of hospitalizations and deaths from neoplasms of the oral cavity by year, gender, and location.
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Source: Prepared by the authors.

is particularly relevant in regions where there has been an
increase in hospitalizations and deaths. The implementation of
clear and effective health policies, led by those responsible for
public health institutions, is crucial to guarantee the promotion
of health in general and more robust epidemiological surveil-
lance. It is also crucial to update epidemiological databases to
facilitate the continuous surveillance of malignant neoplasms of
the oral cavity and other public health problems. This enables
more effective responses to emerging trends, thereby improv-
ing clinical care and health policies nationwide.

These results aim to provide an overview of the epidemiologi-
cal trends of malignant neoplasms of the oral cavity in various

provinces of Ecuador, highlighting the usefulness of georefer-
encing for resource planning and intervention implementation.
Furthermore, by utilizing existing data, this study enables
a comprehensive and accessible analysis of the emerging
patterns in the geographical distribution of these diseases,
thereby contributing to evidence-based decision-making and
the optimization of public health resources [29].

Despite the relevance of these findings, it is essential to
consider the study’s limitations, including potential informa-
tion biases resulting from the use of secondary data and the
underreporting of cases [30]. The latter is particularly evident
in the hospitalization data, which tends to include mainly
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Figure 3. Annual evolution of the crude rate of hospitalizations and general deaths by province of residence.
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Source: Prepared by the authors

the most serious cases that reach hospitals. In the case of
mortality data, underreporting may be due to the inaccurate
identification of the primary cause of death. However, underre-
porting is less likely in mortality data due to the legal obli-
gation to report deaths, which ensures greater completeness
in these records. Similarly, since these are national data, the
records undergo several stages of validation, which enables the
calculated mortality rates to be reliable indicators for compari-
son between regions and over time.

Another limitation of this study is that the COVID-19
pandemic period has not been considered in the trends.
Updating the analysis to include the pandemic period would
be crucial to understanding how control measures may have
influenced the frequency, detection, and treatment of this
disease. Future studies could focus on analyzing socioeconomic
and geographic disparities, identifying barriers to accessing
medical care, and developing interventions for vulnerable

groups. Long-term research is also recommended to monitor
trends in oral cavity malignancies and to evaluate the impact of
interventions on public health and clinical practice.

CONCLUSIONS

The descriptive analysis shows a notable increase in
hospitalizations and deaths from malignant neoplasms of the
oral cavity in Ecuador between 2015 and 2019. Malignant
neoplasms of the tongue, tonsil, and parotid gland were the
most frequent, especially in men, which suggests the need to
expand epidemiological surveillance efforts for this pathology.

The results show a wide distribution of affected ages,
primarily concentrated in middle and advanced age groups. This
reinforces the importance of timely detection in these groups, as
well as promoting healthy lifestyles and raising awareness of the
associated risk factors.
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At a geographical level, the disparities in hospitalization and
death rates in provinces such as Loja, El Oro, Azuay, Carchi,
and Bolivar highlight the need for a localized response adapted
to the particularities of each region. These findings highlight
the importance of implementing public health policies that
include prevention, education, and access to early diagnosis
and specialized treatment for malignant neoplasms of the oral
cavity.
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Distribution of malignant neoplasms of the oral cavity in Ecuador

Distribucién de las neoplasias malignas de la cavidad oral en
Ecuador: estudio epidemioldgico de 2015 a 2019

RESUMEN

INTRODUCCION Las neoplasias malignas de la cavidad oral, representan un problema de salud publica global con un aumento

en su incidencia, especialmente en poblaciones jévenes. En Ecuador, la epidemiologia de estas afecciones ha sido poco estudiada,
limitando el diagnéstico y manejo oportunos. El objetivo de este estudio fue identificar la distribucién de hospitalizaciones y
defunciones por neoplasias malignas de la cavidad oral en Ecuador, durante los afios prepandémicos de 2015 a 2019, visualizando
patrones espacio-temporales por provincia, sexo y edad.

METODOS Se realizé un estudio de tipo observacional y descriptivo utilizando la base de datos de hospitalizaciones y defunciones
del Instituto Nacional de Estadisticas y Censos del Ecuador. Se analizaron variables como edad, sexo, provincia y localizacion de la
neoplasia y se calcularon frecuencias, proporciones y tasas crudas.

RESULTADOS Entre 2015 y 2019 se reportaron 4444 hospitalizaciones y 726 defunciones, con un incremento maximo en 2019. Los
hombres predominaron en todos los afios estudiados. Las neoplasias malignas de partes no especificadas y otras dreas de la lengua
registraron las mayores frecuencias de casos y defunciones. Geogréaficamente, las provincias de Loja, El Oro, Cafar, Carchiy Bolivar
presentaron las tasas mas elevadas.

CONCLUSIONES El estudio muestra un incremento en las hospitalizaciones y defunciones por neoplasias malignas de la cavidad
oral entre 2015 y 2019, destacando la urgencia de implementar estrategias de salud publica orientadas a la prevencion, deteccion
temprana y manejo oportuno de esta enfermedad.
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