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Abstract

The impact of malignant cervical neoplasms on the global population and public policies is notable. Given the importance
of this issue, the objective of this article is to analyze the number of deaths from malignant cervical neoplasms by place of
residence and place of hospitalization and age group during the period from 2013 to 2022, as recorded in the Hospital
Information System of SUS (SIH/SUS). This is a descriptive cross-sectional study. Data collection was performed using
Information Systems hosted on DATASUS/TABNET. The results revealed discrepancies in the number of deaths across
Brazilian states when comparing the place of hospitalization and place of residence. The age group with the highest
number of deaths was recorded from 50 to 54 years; the COVID-19 pandemic impacted the reduction in records in 2020
and 2021. It is concluded that malignant cervical neoplasm represents a challenge for public health in Brazil, with an
increase in the number of deaths recorded over the years, although this may be influenced by factors such as population
density and the quality of records. Disparities between deaths by hospitalization and deaths by residence among states
were observed, indicating the need for specific prevention and control strategies, as well as more comprehensive analyses
considering other sources of information and contributing factors to these differences.
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INTRODUCTION

Malignant cervical neoplasm is characte-
rized by the disordered replication of cells
from the lining epithelium of the cervix. The-
re are two main categories of invasive car-
cinomas: squamous cell carcinoma, repre-
senting 90% of cases, and adenocarcinoma,
which represents about 10% of cases. Both
forms are caused by infection with oncoge-
nic types of Human Papillomavirus (HPV)"2.

Persistent infection by various oncoge-
nic subtypes of HPV, primarily transmitted
sexually, is responsible for almost 100% of
cervical cancer cases (approximately 70%
of infections are caused by subtypes 16 and
18)**. In the pathophysiology, the integra-
tion of HPV DNA into the host cell genome
occurs, leading to genetic alterations and
subsequent formation of cervical carcino-
mas, strengthening the evidence that HPV
infection is a "necessary cause" to develop
invasive carcinoma. Studies on HPV began
in 1980, which enabled the development of
highly immunogenic vaccines. HPV vaccina-
tion is only effective if administered before
the onset of sexual activity, and even vacci-
nated individuals should undergo screening
when they reach the target age for clinical
detection of potential precancerous lesions
and subsequent treatment®®,

This disease is known for its slow develo-
pment, often without symptoms in the early
stages, but can progress with symptoms such
as intermittent vaginal bleeding or post-coi-
tal bleeding, abnormal vaginal discharge,
and abdominal discomfort, as well as being
associated with secondary diseases in the
genitourinary and gastrointestinal systems in
more advanced stages'’.

The Pap smear is a preventive test for
screening precancerous lesions with the aim
of early diagnosis, performed by collecting
cells from the cervix, allowing the detection
of pre-malignant changes in the cells of the
cervical region®. Due to this, the Pap sme-
ar has become essential in cervical cancer
control programs®®'0. The test is offered at
primary and secondary levels, mainly in he-

alth centers and public and private gyneco-
logical clinics. In specific cases, the test can
be requested at the tertiary level, such as in
specialized hospitals.

Screening for precancerous lesions is car-
ried out both in the private sector and in the
public sector'?, expanding access and trying
to ensure specialized assistance in early
diagnosis. However, the influence of socioe-
conomic and cultural inequalities and access
to health services hinders the necessary co-
verage of tests and the full success of this
public health action. In this context, health
services are considered of great relevance,
acting as facilitators or limiters of disease
diagnosis and treatment.

In 2018, about 570,000 women were
diagnosed worldwide with cervical neoplas-
ms. Of these, more than 300,000 died from
the disease, with 85% of deaths occurring
in low- and middle-income countries. The
World Health Organization (WHO) estima-
tes a worsening scenario for the next ten ye-
ars, predicting a 27% increase in deaths from
cervical cancer in developing countries, whi-
le in high-income countries, the forecast is
only a 1% increase'*',

In Brazil, when excluding non-melanoma
skin tumors, cervical cancer ranks third in in-
cidence among women?*'2"3. Additionally, it
is important to note that this cancer holds
the fourth position in lethality among other
cancers'*'>1® The National Cancer Institute
José Alencar Gomes da Silva (INCA) esti-
mated approximately 17,010 new cases of
the disease in Brazil in 2023, which equates
to an incidence of 13.25 cases per 100,000
Brazilian women'.

Considering that HPV vaccination is an ef-
fective ally in preventing cervical cancer and,
combined with screening actions for early
diagnosis, when well established, they incre-
ase the prospects of controlling this disease,
the global number of deaths and the lethality
of the disease in Brazil are surprising. Adding
to this is the notable worsening of this con-
dition expected in the coming years, which
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is likely to impact Brazil more significantly
due to its socioeconomic inequalities across
its different geographic regions. Thus, un-
derstanding the distribution of morbidity and
mortality from cervical cancer in Brazilian re-
gions is urgent.

This research provides an epidemiologi-
cal evaluation of the number of deaths from
cervical neoplasms registered in the Hospital
Information System of SUS (SIH/SUS) origi-
nating from SUS participating hospital units

METHODOLOGY

This is a descriptive cross-sectional ti-
me-series study. Epidemiological data were
collected on October 10, 2023, from a se-
condary source in a public domain informa-
tion system, the Hospital Information System
(SIH) in the item Hospital Morbidity of SUS
(SIH/SUS) hosted on DATASUS/TABNET
with data from 2013 to 2022. Data on the
number of deaths from malignant cervical
neoplasms were selected, choosing the va-
riables: sex (female), place (residence or
hospitalization), stratified by federative unit
and by age group (10-14 years, 15-19 years,
20-24 years, 25-29 years, 30-34 years, 35-39
years, 40-44 years, 45-49 years, 50-54 years,
55-59 years, 60-64 years). The distribution
data of deaths by age group and year/time

RESULTS

The total number of deaths due to malig-
nant neoplasm of the cervix recorded in the
Hospital Information System of SUS (SIH/
SUS) from 2013 to 2022 is 18,316, conside-
ring both the place of hospitalization and the
place of residence. Analyzing the deaths by
year and by federative unit, all states showed
fluctuations in the number of deaths from
cervical neoplasm over the years. However,

(public or private). This allows the analysis
of areas with the highest number of deaths
from malignant cervical neoplasms accor-
ding to the SIH and encourages future stu-
dies to investigate the possible causes of pre-
dominance in certain regions. Therefore, the
study aims to analyze the number of deaths
from malignant cervical neoplasms by place
of residence, place of hospitalization, and
age group during the period from 2013 to
2022 as recorded in the SIH/SUS.

are presented in absolute frequencies.

In the evaluation of death data by place of
hospitalization and residence, the proportional
difference between deaths recorded by place of
residence and by place of hospitalization is pre-
sented, resulting in positive and negative values.

The calculation of the relative number of
deaths was also used: % = (sample + total
deaths) x 100. For the variables, as it is a des-
criptive cross-sectional study using data from
secondary sources such as a health informa-
tion system, the confidentiality and anonymi-
ty of the original participants are guaranteed,
as well as the exemption from submission to
a research ethics committee and obtaining
informed consent, complying with the provi-
sions of resolutions 466/12 and 510/16.

the absolute numbers revealed differences
when comparing deaths by place of residen-
ce to those by place of hospitalization across
different states in Brazil, as recorded in SIH/
SUS between 2013 and 2022. The propor-
tional difference was calculated to compare
deaths recorded by place of hospitalization
and place of residence. In this analysis, we
subtracted the hospitalization records from
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the residence records, resulting in positive
and negative numbers. Positive numbers in-
dicate a higher incidence of deaths by hospi-
talization, while negative numbers suggest a
higher number of deaths by residence.

Analyzing the states with the greatest dis-
crepancies between deaths by residence and
by hospitalization, the Federal District stands
out with a difference of 26.60%, followed by
Amapa with -19.87%, Goias with -19.67%,
Piaui with 16.35%, and Roraima with -13.46%.

Certain federative units show significantly
higher numbers of deaths recorded in SIH/
SUS by hospitalization. The Federal District
registers the largest disparity with a differen-
ce of 83 deaths (26.60%), followed by Piauf
(n=43;16.35%), Rondo6nia (n = 14; 8.64%),
Sao Paulo (n = 167; 5.32%), and Pernambu-
co (n = 32; 2.69%). On the other hand, the
states with higher death rates by residence
show negative differences, such as Amapa
with 31 deaths (-19.87%), Goias (n = 107;
-19.67%), Roraima (n = 14; -13.46%), Mato
Grosso (n = 17; -6.94%), and Mato Grosso
do Sul (n=23; -6.82%).

Some states stand out for the almost non-
-existent disparity between deaths by resi-
dence and by hospitalization. The states of
Rio Grande do Sul and Rio Grande do Norte
show total equality. Meanwhile, Parand and
Santa Catarina register minimal differences
of 0.10% and 0.16%, respectively. Ceara
and Rio de Janeiro show the same value
with a difference rate of -0.49%. Tocantins,
Paraiba, and Sergipe also show insignificant
discrepancies with consecutive variations of
0.58%, 0.64%, and 0.81% (Table 1).

The analysis by age group of the 18,316
deaths due to cervical cancer from 2013 to
2022 recorded in SIH/SUS shows significant

variation according to age. The study reveals
a progressive increase in the number of de-
aths as the age group rises up to 54 years,
and a decrease in the number of deaths re-
lated to this pathology from the 55-59 age
group onward. The age group between 50
and 54 years recorded the highest number of
deaths, accounting for 16.08% of the total,
followed by the 55-59 age group (15.67%),
45-49 years (15.07%), 40-44 years (14.28%),
60-64 years (14.12%), 35-39 years (11.99%),
30-34 years (8.12%), 25-29 years (3.68%),
20-24 years (0.90%), 15-19 years (0.08%),
and 10-14 years (0.01%) (Figure 1).

It is noted that the age group between 40
and 44 years shows the most significant in-
crease in deaths from cervical cancer, with
a rise of 190.2% compared to the previous
age group of 35-39 years.

Data recorded in SIH/SUS show a progres-
sive increase in the total number of deaths
caused by cervical cancer from 2013 to 2019,
with 1,544 deaths in 2013 and 2,022 deaths
in 2019, representing an increase of 30.95%.
However, it is necessary to consider popu-
lation growth and possible improvements in
SIH data collection, which makes it impossib-
le to affirm an increase in the death rate (Figu-
re 2). During this period, only 2014 showed
a decrease of approximately 2% compared to
2013. Nevertheless, there was a resumption
of progressive growth in 2015, with around
11% more than in 2014. In relation to 2019,
there was a drop of 3.02% in 2020 and 2.1%
in 2021. However, it increased again in 2022,
surpassing the number of deaths recorded in
2019 by approximately 4.6%.

Thus, the analysis of the presented data
allows the discussion of results to elucidate
and propose intervention actions.
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Table 1 - Number of deaths from malignant neoplasm of the cervix in different federative units of Brazil
according to place of hospitalization and residence and their difference in the period from 2013 to 2022,
recorded in the Hospital Information System of SUS - SIH/SUS.

Deaths

Federative Unit Difference (%)

Hospitalization Residence
Amapa 125 156 -19.87%
Goids 437 544 -19.67%
Roraima 90 104 -13.46%
Mato Grosso 228 245 -6.94%
Mato Grosso do Sul 314 337 -6,82%
Acre 77 82 -6.10%
Maranh&o 1,104 1,149 -3.92%
Para 764 790 -3.29%
Minas Gerais 1,343 1,385 -3.03%
Bahia 1,113 1,138 -2.20%
Alagoas 395 403 -1.99%
Sergipe 123 124 -0.81%
Paraiba 312 314 -0.64%
Tocantins 171 172 -0.58%
Ceara 403 405 -0.49%
Rio de Janeiro 2,222 2,233 -0.49%
Rio Grande do Sul 1,014 1,014 0.00%
Rio Grande do Norte 162 162 0.00%
Parana 1,003 1,002 0.10%
Santa Catarina 621 620 0,16%
Espirito Santo 37 365 1.64%
Amazonas 520 507 2.56%
Pernambuco 1,223 1,191 2.69%
S&o Paulo 3,304 3,137 5.32%
Rondénia 176 162 8.64%
Piaui 306 263 16.35%
Distrito Federal 395 312 26.60%
TOTAL 18,316 18,316

Source: SIH/SUS, October 10", 2023
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Figure 1- Total deaths from malignant cervical neoplasm from 2013 to 2022 by age group recorded in the
SUS Hospital Information System (SIH/SUS).
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Figure 2- Total deaths from malignant cervical neoplasm from 2013 to 2022 by year of occurrence recorded
in the SUS Hospital Information System (SIH/SUS).
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DISCUSSION

The data available on DATASUS are orga-
nized by place of hospitalization and place of
residence. It is important to differentiate how
these data are analyzed to enrich epidemio-
logical questions and reflections. Every death
creates two epidemiological data points: the
place of hospitalization, indicating where the
patient died, and the place of residence, in-
dicating where the deceased resided. Ultima-
tely, the total number of deaths recorded in
SIH/SUS should be equal for both metrics, as
they are derived from the same initial data—
the death itself. The total number of deaths
for each location indicator were equal, tota-
ling 18,316 in both measures, suggesting that
the data collected by SIH/SUS and presented
on DATASUS is robust.

However, in the most populous states, Sao
Paulo and Rio de Janeiro stand out for the
highest absolute number of deaths both by re-
sidence and by hospitalization, which can be
explained by the significant population densi-
ty of these regions. This high density also brin-
gs a greater demand for health care related to
cervical cancer, leading to more service offe-
rings in densely populated areas’.

The data found suggests that the state of
Sdo Paulo presents a greater demand for the
treatment of this disease, since there is a dif-
ference of 5% more in hospitalizations when
related to deaths of people who resided in
the state. On the other hand, the state of Rio
de Janeiro, with similar numbers of deaths
per residence and hospitalizations, may sug-
gest that people residing in the state are not
traveling to seek health care, highlighting the
need to investigate migratory flows between
different federative units.

A discrepancy was observed in the Fede-
ral District and Amapa between the number
of deaths by place of hospitalization and
those occurring by place of residence. With
regard to Amapa, there was a lower number
of deaths by place of hospitalization, with
a reduction of 19.87% when compared to
deaths by place of residence. This differen-
ce may be related to the possible search for

treatment outside the state or even the low
availability or poor distribution of vacancies
that cover the entire population. On the
other hand, the Federal District showed an
increase of 26.60% in deaths by place of
hospitalization when compared to deaths by
place of residence, which suggests hypothe-
ses that the treatment location has a greater
offer of services, which has a greater availa-
bility of hospital beds or even better tracking
for subsequent treatment. This finding was
mentioned in another study that observed
that the coverage of Pap smears in large ca-
pitals and in the federal district is high, rea-
ching 83.80%'®.

The states of Rio Grande do Sul, Rio Gran-
de do Norte and Parana showed no differen-
ce in the number of deaths by place of hospi-
talization and residence, suggesting that the
majority of deaths occurred in places close
to residence. This may also indicate that the
public policies for offering services in these
states are self-sufficient in serving their popu-
lation, not suggesting the presence of migra-
tory currents in search of health treatment.

The comparative analysis of the difference
in the number of deaths by place of hospitali-
zation and residence carried out in this study
allows us to suggest or even indicate which
possible federative units are experiencing an
exodus in healthcare in the final phase of life
or treatment with subsequent death, as well
as which federative unit is receiving more
patients who, in the natural development
of the disease, die. These analyzes do not
allow inferring causality, due to incomplete
data from the DATASUS system and statis-
tical limitations, such as reasons for moving
to other states or staying in the location or
lack of inferential analysis. However, these
are still valuable data to be used in unders-
tanding the movement of patients seeking
treatment until the final stage of this disease
across the federative units of Brazil.

According to the Brazilian Guidelines for
Cervical Cancer Screening and the National
Program for Comprehensive Attention to
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Women's Health (PNAISM), it is determined
that screening through the Pap smear (cyto-
logical exam) be carried out in patients in
the age range of 25 to 64 years old. This sti-
pulated age range was based on epidemio-
logical studies and knowledge of the natural
history of the disease. The start of screening
at age 25 aims to identify possible changes in
the cervix early and detection up to age 64
aims to cover a critical period in which the
risk of developing cervical cancer remains
significant, contributing to a comprehensive
approach in prevention and control in the
context of public health'2°,

Regarding the increase in deaths after the
age of 40, this age range becomes a critical
point for controlling and screening cervical
cancer. The age group from 40 to 44 years
showed an increase of 190.2% compared
to the previous age group (35 to 39 years).
The age group between 50 and 54 years
presented the highest number of deaths in
the study, with 2,950 deaths (Figure 1), re-
presenting the peak of occurrence of deaths
in women from cervical cancer. Meira and
collaborators evaluated that there are mor-
tality rates exceeding 20 deaths per 100,000
women up to 50-54 years, where mortality
rates are lower in younger women, such as
those aged 40-44 years. These findings cor-
roborate the results of our study?'.

Cervical cancer, as one of the non-commu-
nicable chronic diseases (NCDs), has signifi-
cant epidemiological relevance, especially
related to premature mortality, defined as de-
ath between 30 and 69 years. Confortin and
collaborators evaluate that there is a trend of
decreasing this mortality in most Brazilian sta-
tes due to the implementation of public poli-
cies for health promotion and control of risk
factors?2.

These results highlight the need for invest-
ment in public policies for the prevention of
premature mortality in women. Regarding

mortality from cervical cancer, there is a need
for effective screening to ensure early diagno-
sis with higher chances of remission therapy.

The years 2020 and 2021 were marked by
a decline in the number of deaths from malig-
nant cervical neoplasm, which may have been
attributed to the COVID-19 pandemic, as the
pandemic period had a significant impact on
the records and detection of deaths, with the
population in social isolation and reduced se-
eking of health services, consequently leading
to fewer detection exams, in addition to re-
cording services being impaired in workforce
and action priority. This result was also fou-
nd in other studies, such as Kaufmann et al,,
who observed that the COVID-19 pandemic
in Brazil affected the coverage of preventive
cervical cancer exams in the short term but
significantly. During this scenario, there was a
reduction in the financial resources of health
services, subsequently leading to a lack the-
reof; due to this perspective, a 44.6% reduc-
tion in cytopathological exams was recorded
in 2020. The restriction of the population's
access to preventive services led to an incre-
ase in health inequity due to the pandemic
scenario. These gaps in the detection of this
disease due to the pandemic can bring future
harms, as already pointed out in some studies
predicting an increase in cervical cancer ca-
ses until 20272324 In this sense, the need for
investment in public policies for the control
and treatment of cervical neoplasms is once
again reinforced.

It is worth mentioning as a limitation of the
study the difficulty of acquiring updated data
from epidemiological data systems and the li-
mitation of the present scope to collect data
solely from SIH/SUS. Additionally, there is a
noticeable recurring underreporting in Health
Information Systems, exacerbated during the
COVID-19 pandemic. However, even consi-
dering this, data analysis still proves valid due
to the amount of data obtained®.
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CONCLUSION

There was a disparity between the num-
ber of deaths by residence and the number
of deaths by hospitalization recorded in the
Hospital Information System of SUS (SIH/
SUS) that occurred in the federative units
of Brazil. This suggests that some federative
units are more likely to be preferred loca-
tions for hospitalizations, such as the Federal
District, while others show a greater tenden-
cy for individuals to seek hospitalizations in
other locations, such as the state of Amapa.

The age group analysis concluded that
the group aged 50 to 54 years had the hi-
ghest number of deaths, highlighting the
importance of screening for this age range.
Additionally, screening should be conducted
during the period with the highest possibility
of detecting precursor lesions to reduce the
occurrence of deaths.

From 2013 to 2019, there was a gradual
increase in the number of deaths from malig-
nant cervical neoplasia. In the period from
2020 to 2021, there was a decrease in the
recorded number of deaths, which may be
attributed to the impacts of the COVID-19
pandemic on health services and epidemio-
logical underreporting. In 2022, the number
of reported deaths was higher than in 2019.
It is not possible to infer a decrease in the
number of deaths, as this may be related
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only to the registration process.

In conclusion, cervical cancer repre-
sents a significant public health challenge
in Brazil, as records indicate an increasing
number of deaths over the years. However,
it is important to note that we cannot im-
mediately infer that mortality is increasing,
as this phenomenon may be related to po-
pulation density growth or improvements
in data collection by SIH/SUS. Additionally,
the study identified a discrepancy between
the number of deaths by hospitalization and
by residence in Brazil's federative units. For
example, S3o Paulo had a higher number of
deaths by hospitalization, while Amapa re-
corded a higher number of deaths by resi-
dence. Moreover, states like Rio de Janeiro
showed equal numbers of deaths by hospita-
lization and residence. Therefore, a targeted
approach to cervical cancer is crucial, focu-
sing on health promotion, prevention, and
disease control strategies. For future studies,
it is recommended to conduct a more com-
prehensive analysis that incorporates other
sources of information, such as health infor-
mation systems and primary data, also taking
into account population growth and further
investigating the factors contributing to the-
se differences between deaths by residence
and occurrence.
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