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Abstract

Introduction: Cervical cancer is one of the main causes of morbidity and mortality among women,
accounting for about 660 thousand new cases and 350 thousand deaths in 2022, according to
the World Health Organization. In Brazil, it is the third most frequent cancer among women, with
an estimated 16,590 new cases in 2020. The Ministry of Health recommends cervical cytology
screening for women aged 25 to 64 years every three years after two consecutive normal results.
In 2019, the Previne Brasil Program was created to expand coverage and improve the quality of
Primary Health Care, providing financial incentives to municipalities that met targets such as 40%
coverage of cytology tests. Objective: To analyze the evolution of preventive exams coverage
and the incidence of cervical cancer in the Seventh Health Regional of the state of Parana, in the
very state, and in the South and Southeast regions of Brazil between 2018 and 2023. Methods:
A cross-sectional quantitative study was conducted using data from the Primary Care Information
System and the Oncology Panel of the Department of Informatics of the Brazilian Unified Health
System, analyzing coverage and incidence rates by region and municipality. Results: There was a
progressive increase in exams coverage, although still below the established targets. We verified
improvements in the Seventh Health Regional, with variability among municipalities. In addition, we
observed a correlation between increased coverage and higher detection of cases. Conclusions:
The expansion of cervical cytology screening shows positive results, but challenges remain. Human
papillomavirus vaccination and the strengthening of Previne Brasil targets are essential strategies
to reduce cervical cancer incidence.
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Impact of Previne Brasil on cervical cancer screening

Resumo

Introducao: O cancer de colo de Utero € uma das principais causas de morbimortalidade entre mulheres, totalizando cerca de 660 mil novos
casos e 350 mil mortes em 2022, segundo a Organiza¢do Mundial da Saude. No Brasil, é o terceiro cdncer mais frequente entre mulheres, com
16.590 novos casos estimados em 2020. O Ministério da Salde recomenda o rastreamento citopatolégico em mulheres de 25 a 64 anos a cada
trés anos apds dois resultados normais consecutivos. Em 2019, o Programa Previne Brasil foi criado para ampliar a cobertura e a qualidade
da atencé@o priméria, oferecendo incentivos financeiros aos municipios que atingissem metas, como 40% de cobertura do exame. Objetivo:
Este estudo analisou a evolugédo da cobertura dos exames preventivos e da incidéncia do cancer de colo de ltero na Sétima Regional de Saude
do Parand, no estado e nas regides Sul e Sudeste do Brasil, entre 2018 e 2023. Métodos: Estudo transversal quantitativo, com dados do Sistema
de Informagéo da Atengéo Bésica e do Painel da Oncologia do Departamento de Informatica do Sistema Unico de Saude, analisando indices de
cobertura e incidéncia por regido e municipio. Resultados: Houve aumento progressivo da cobertura de exames, embora ainda abaixo das metas.
A Sétima Regional apresentou avancgos, mas com variagdes entre municipios. Observou-se correlagéo entre ampliagao da cobertura e aumento
na deteccao de casos. Conclusodes: A expansdo dos exames citopatolégicos mostra resultados positivos, porém persistem desafios. A vacinagao
contra o papilomavirus humano e o fortalecimento das metas do Previne Brasil sdo estratégias essenciais para reduzir a incidéncia do cancer de
colo de utero.

Palavras-chave: Neoplasias do colo do Utero; Teste de Papanicolaou; Atengdo primaria a saude.

Resumen

Introduccion: El cancer de cuello uterino es una de las principales causas de morbimortalidad entre las mujeres, con aproximadamente 660.000
nuevos casos y 350.000 muertes en 2022, segun la Organizacién Mundial de la Salud. En Brasil, es el tercer tipo de cancer mas frecuente entre
las mujeres, con una estimacioén de 16.590 nuevos casos en 2020. El Ministerio de Salud recomienda el examen citopatolégico en mujeres de
25 a 64 anos cada tres afos, después de dos resultados normales consecutivos. En 2019 se creé el Programa Previne Brasil para ampliar la
cobertura y mejorar la calidad de la atencion primaria, ofreciendo incentivos financieros a los municipios que alcanzaran metas como el 40%
de cobertura del examen. Objetivo: Este estudio analizé la evolucion de la cobertura de los exdmenes preventivos y la incidencia del cancer de
cuello uterino en la Séptima Regional de Salud de Parana, en el estado y en las regiones Sur y Sudeste de Brasil entre 2018 y 2023. Métodos:
Estudio transversal cuantitativo con datos del Sistema de Informacién de Atencién Béasica y del Panel de Oncologia de DATASUS, analizando
los indices de cobertura e incidencia por regién y municipio. Resultados: Se observé un aumento progresivo en la cobertura de los exdmenes,
aunque todavia por debajo de las metas. La Séptima Regional mostré avances, con variaciones entre municipios. Conclusiones: La expansion
de los examenes citopatolégicos muestra resultados positivos, pero aun persisten desafios. La vacunacion contra el VPH y el fortalecimiento de
las metas del Previne Brasil son esenciales para reducir la incidencia del cancer de cuello uterino.

Palabras clave: Neoplasias del cuello uterino; Prueba de Papanicolaou; Atencién primaria de salud.

INTRODUCTION

Cervical cancer is one of the main types of cancer affecting women worldwide, with around 660
thousand new cases and 350 thousand deaths in 2022, according to the World Health Organization
(WHO)." In Brazil, cervical cancer is the third most frequent among women, with an estimated 16,590 new
cases in 2020.2

In this sense, to reduce the morbidity and mortality associated with cervical cancer, the Brazilian
Ministry of Health recommends doing the cervical cytology test, as screening, in women aged 25 to
64 years. Routine follow-up consists of repeating the test every three years, after two consecutive normal
tests performed with an interval of one year.?

To encourage doing these tests, the Ministry of Health launched in 2019 the Previne Brasil [Brazil Prevents]
Program, through Ordinances No. 2.979, of November 12, 2019, and No. 3.222, of December 10, 2019, which
aimed to extend the coverage of preventive exams for cervical cancer as well as for other diseases.*

Previne Brasil also aimed to increase access to health services and its quality throughout the country,
encouraging the performance of Primary Health Care and strengthening the healthcare network. To this
end, financial resources were transferred to the municipalities that met the goals set by the program —
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such as the expansion of the coverage of preventive exams and the registration of patients in programs
to follow up chronic diseases.*

The goal established by the Ministry of Health to receive the incentive to pay for performance through
the Previne Brasil Program corresponds to 40% of the coverage of cervical cytology test for women
between 25 and 64 years old who had done at least one cervical cytology test in a three-year period.®

Prior to establishing this systematization, the recording of the data on test performance was
regionally carried out by the System of Registration of Health Pacts and Indicators (Sistema de Registro de
Pactuacgées e Indicadores em Saude). In other words, the quantitative values did not take into account the
actual coverage of the population, but rather the total values of the tests performed, i.e., a woman who did
the test two or more times would be counted according to the old metrics, thus hindering the understanding
of the actual coverage scenario.®

However, despite the efforts of the Previne Brasil Program, information on the effectiveness of
the coverage of preventive exams in the country is still incipient in terms of scientific research, which
evidences the need to evaluate how the progression of coverage took place since the implementation
of the system. Within this context, in the present research, we aimed to analyze the advance of the
coverage of preventive exams for cervical cancer both in the years 2018 and 2019, which preceded the
systematization, as well as in the context of the Previne Brasil Program since its establishment until 2023,
also presenting the incidence of cervical cancer in the Seventh Health Regional of the State of Parana, in
the South and Southeast regions, and in Brazil.

METHODS

This is a cross-sectional and quantitative study to evaluate numerical data regarding the coverage
index of preventive exams and the incidence of cervical cancer in the municipalities of the Seventh Health
Regional of the State of Parana, in the Southeast and South regions of Brazil, and in the country as a
whole during and after the implementation of the Previne Brasil Program, covering the period from 2018
to 2023.

The territorial stratification of the Seventh Health Regional of the State of Parana includes 15 cities:
Bom Sucesso do Sul, Chopinzinho, Clevelandia, Coronel Domingos Soares, Coronel Vivida, Hondrio
Serpa, Itapejara d'Oeste, Mangueirinha, Maridpolis, Palmas, Pato Branco, Sao Jodo, Saudade do Iguacu,
Sulina, and Vitorino.”

Data collection to estimate the coverage of cytology tests for cervical cancer screening was carried
out in the Primary Care Information System (Sistema de Informagéo da Atengao Basica — SISAB),® through
the performance indicators of women with cervical cytology tests in Primary Health Care, in percentage,
in the third four-month period of the years 2018 to 2023, including the municipalities of the Seventh Health
Regional the State of Parana, the South and Southeast regions of Brazil, and data on the country as a
whole, with this data model being available. Considering the unavailability of unified data from the Seventh
Health Regional in the system, the average percentage of the cities that compose the administrative region
was carried out.

The Seventh Health Regional was selected for convenience, with the analysis extending from
its municipalities to regional, state, macroregional, and national levels. For comparative purposes, the
Southeast region was deemed as a reference, considering its high population density, geographical
proximity, and cultural and socioeconomic similarities.
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To collect data on the incidence of cervical cancer, the system of the Oncology Panel was used,®
made available by the Ministry of Health, through the Department of Informatics of the Brazilian Unified
Health System, covering the period from 2018 to 2023, stratified according to data from the municipalities
of the Seventh Health Regional of the State of Parana, from the South and Southeast regions of Brazil, and
the total incidence values in the country and cases per year, with options of detailed diagnosis of malignant
neoplasm of the cervix and carcinoma in situ of the cervix.

After gathering such information, the structuring of tables and figures and the analysis of the data by
descriptive statistics were performed, calculating the average by using the Microsoft Office Excel software,
according to the tabular presentation standards of the Brazilian Institute of Geography and Statistics,°
with the coverage of cytology tests and information on the incidence of cervical cancer in the period of
implementation of the current control system. The aim was to analyze how the data progressed, thus
showing the progression in coverage and incidence values.

This research waives ethical approval and evaluation according to Resolution No. 510/2016 of the
National Health Council, as it deals with public data.

RESULTS

For comparison purposes, all data collected in the Primary Care Information System? refer to the
last four-month period of each year. They were systematized and presented as a percentage, according to
the year and the reference place, as shown in Table 1. Similarly, the data collected in the Oncology Panel,
referring to the absolute number of cancers, are presented in Table 2.

Among the data presented regarding the coverage of cervical cytology test, we highlight the
municipality of Coronel Domingos Soares, whose initial value of the series from 2018 to 2023 was 23%.
It ended the period with a 62% coverage, presenting the highest final value, as well as the municipality of
Bom Sucesso do Sul, but with the highest real gain. In turn, according to data from the Seventh Health
Regional of the State of Parana, we verified the initial value of 20.8% and the final value of 46.73%.
In the state of Parand, the values were significantly lower, starting the series with a coverage of 11% and
ending it with 28% coverage. However, there was an equivalent relative rise. In Table 1, we describe the
characteristics of the sample.

When analyzing regional data, we observed that southern Brazil recorded a significant increase in
the coverage of tests. In 2018, coverage accounted for 15% only. By 2023, this index rose to 30%, resulting
in an increase of 15 percentage points. Comparing the South with the Southeast region of Brazil, there was
also an increase of 15 percentage points. Nonetheless, the final coverage of 2023 in the Southeast region
was 25%, while in 2018 it was 10%. In the national scenario, tests coverage increased from 11% in 2018
to 27% in 2023, reflecting overall improvement over the period.

With regard to cancer records, it is worth emphasizing that data at the municipal level have limitations
on their reliability. This is because municipalities that are deemed reference in health in the region, such as
Pato Branco and Palmas, concentrate most of the oncological diagnoses and treatments. Consequently,
these cities end up gathering a disproportionate volume of records, which can generate distortion in the real
distribution of cases in the regional population. Given this concentration, the data of these municipalities do
not accurately reflect the epidemiological situation of the entire region and, therefore, were excluded from
the present analysis. This decision is justified by the inadequacy of these data to subsidize the formulation
of local public policies or to serve as a basis on predictive models aimed at public health.
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Table 1. Percentage of the coverage of cervical cytology tests in the municipalities of the Seventh Health Regional of the
State of Parana, in Paran4, in the South and Southeast regions of Brazil, and in the country as a whole, covering the third
four-month period of the years 2018 to 2023.

2018 2019 2020 2021 2022 2023
Bom Sucesso do Sul 36 34 25 38 45 62
Chopinzinho 24 27 28 32 40 43
Clevelandia 3 8 13 22 36 53
Coronel Domingos Soares 23 30 36 38 53 62
Coronel Vivida 38 43 41 39 40 52
Honério Serpa 23 21 19 21 30 47
Itapejara D'Oeste 23 38 32 29 27 46
Mangueirinha 16 41 45 47 53 55
Mariépolis 12 15 19 27 39 43
Palmas 18 24 20 21 24 33
Pato Branco 33 36 35 29 34 40
Sao Joao 19 26 28 33 38 43
Saudade do Iguacu 8 24 25 28 29 30
Sulina 23 42 46 45 44 57
Vitorino 13 15 15 14 22 35
Average of the Seventh Regional 20.8 28.26 28.46 30.86 36.93 46.73
Parana 1 15 14 16 23 28
South 15 18 17 18 24 30
Southeast 10 19 13 14 19 25
Brazil 11 14 14 15 22 27

Source: Primary Care Information System (SISAB).2

The concentration of records in reference centers emphasizes the importance of considering the
territorial and functional context of health services when interpreting epidemiological data. Although these
regional centers play a strategic role in access to diagnosis and specialized treatment, their centrality can
mask the reality of other municipalities, requiring specific methodological approaches that contemplate
such dynamics to ensure greater accuracy in inferences and in the formulation of intervention strategies.

As for data concerning the Seventh Health Regional, the annual number of diagnoses ranges
between 133 and 210, with an average of 154 new cases per year. Throughout the state of Parana, the
number of cases fluctuates between 2,343, in the year with the lowest record, and 2,995, in the year with
the highest number, with an annual average of 2,658 cases (Table 2).

In the Southern region of Brazil, the number of cases ranged between 5,027 and 7,466, with an
annual average of 6,478. In comparison, the Southeast region presented higher numbers, with a minimum
of 7,825 and a maximum of 10,346 cases, resulting in the annual average of 9,409 cases. In Brazil, the
cases ranged from 22,371 to 30,402, with an annual average of 27,421 new cases.

DISCUSSION

Based on data collected from the Primary Care Information System, we observed a fluctuating
progression of the coverage levels of cervical cytology tests since the beginning of the new systematization
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Table 2. Incidence of malignant neoplasm of the cervix and carcinoma in situ of the cervix in the municipalities of the
Seventh Health Regional of the State of Parana, in Parand, in the South and Southeast regions of Brazil, and in the country
as a whole, covering the third four-month period from 2018 to 2023.

2018 2019 2020 2021 2022 2023 Total
Bom Sucesso do Sul 2 3 0 0 3 0 8
Chopinzinho 5 5 5 3 7 8 33
Clevelandia 6 2 3 5 4 6 26
Coronel Domingos Soares 4 10 4 2 3 0 23
Coronel Vivida 2 10 3 1 7 5 38
Hondrio Serpa 2 2 0 1 1 5 11
Itapejara D'Oeste 2 6 2 2 2 8 22
Mangueirinha 5 5 12 3 5 4 34
Mariépolis 1 4 1 2 1 2 11
Palmas 108 115 64 77 55 43 462
Pato Branco 12 37 36 34 49 52 220
Séo Joao 3 3 1 13
Saudade do Iguagu 1 1 2 2
Sulina 0
Vitorino 1 5 0 0
Seventh Health Regional 154 210 133 144 145 137 923
Parana 2,500 2,717 2,343 2,456 2,995 2,934 15,945
South region 5,027 6,410 6,125 6,373 7,465 7,466 38,866
Southeast region 7,825 9,977 8,594 9,606 10,346 10,103 56,451
Brazil 22,371 28,727 25,685 28,089 30,402 29,247 164,521

Source: Oncology Panel.®

of targets of the Previne Brasil Program, with positive and relevant progression compared to the period
from 2018 to 2023.

The average coverage of cervical cytology test found in the municipalities of the Seventh Health
Regional was 20.8% in 2018 and 46.73% in 2023, showing an increase of 25.93% in test coverage.
This finding is lower than the parameter recommended by the WHO for the effective control of cervical
cancer, which is at least 80%," but it represents a higher value than that recommended by the Ministry of
Health, which was 40%.°

According to the data, of the municipalities of the Seventh Health Regional of the State of Parana,
Bom Sucesso do Sul, Chopinzinho, Clevelandia, Coronel Domingos Soares, Coronel Vivida, Hondério
Serpa, Itapejara D’Oeste, Mangueirinha, Mariépolis, Pato Branco, Sdo Jodo, and Sulina met the targets
set by Previne Brasil, contributing to a more effective control of cervical cancer incidence. Conversely,
the municipalities of Palmas, Saudade do Iguacgu, and Vitorino did not reach the recommended value
of 40%; however, we verified positive progression in the three cities from 2018 to 2023, with increases of
15% for Palmas and 22% for both Saudade do Iguagu and Vitorino, evidencing the effort to reach the
recommended values.

In the state of Parana, the coverage of cervical cytology test increased by 17% in the period from
2018 to 2023, with a final value of 28% — a lower increase compared to the Seventh Health Regional of
the State of Parana, but showing greater control in relation to cervical cancer in these municipalities.
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As for the South and Southeast regions of Brazil, as well as Brazil as a whole, we observed an
increase in the coverage of cervical cytology test between 2018 and 2023, with an increase of 15% for the
South and Southeast regions and 16% for the country. Nevertheless, neither the regions nor the national
total met the target established by the Previne Brasil Program.

Schoénholzer et al.,™ in their study on performance indicators in Primary Health Care in the third four-
month period of 2021, demonstrated that no Brazilian state had reached the 40% target for cytology test
coverage. Nevertheless, the Northeast and South regions showed a relative increase in the average of this
test, indicating a national effort to raise the coverage rates since the implementation of the program. Thus,
as per the data previously presented in this study, there seems to be a continuity of these efforts, showing
a consistent increasing trend from the beginning of the program’s implementation to the present day.

The indicator of cervical cytology test with the implementation of Previne Brasil in the state of Minas
Gerais was evaluated in the years 2022 and 2023, and researchers showed that the coverage percentage
in the third four-month period of 2023 was 30%, also below the recommended, but higher than the values
recorded in previous years. Between 2022 and 2023, there was a significant increase in the performance
of cervical cytology test in several health macroregions, such as in the city of Jequitinhonha (51.61%), in
the North (52.32%), and in the West (50%). This evolution indicates an effort similar to that observed in the
Seventh Health Regional, although more heterogeneous among the different regions of the state.™

Both the state of Minas Gerais and the Seventh Health Regional of the State of Parana faced similar
difficulties, such as the impacts of the COVID-19 pandemic, which impaired the performance of tests and
temporarily reduced financial transfers, although with important differences that are worth highlighting.
While the Seventh Health Regional seems to have had a more homogeneous performance among its
municipalities, in Minas Gerais the advances were quite unequal, with some regions registering an increase
of less than 15% — such as in Triangulo do Sul (11.11%)."?

The difficulty implementing the law with the COVID-19 pandemic, especially between 2020 and
mid-2022, prevented carrying out campaigns and projects to expand coverage in some municipalities,
which ultimately resulted in a slower rate of coverage increase. The production of care in Primary Health
Care was affected during the pandemic because of the increase in demands related to the disease, in
addition to restrictions on circulation, businesses operation, and interruption of face-to-face activities,
which aimed to reduce the spread of the virus and resulted in the creation of specific safety protocols and
guidelines.® These restrictions impacted coverage values and, consequently, may have influenced cancer
incidence data. In addition to these social restrictions, there was a reduction of 44.6% of the budged
destined to perform cytology tests in Brazil in 2020.'

Another aspect worth considering is the impact of the relation between performance markers and
municipal funding by the Federal Government. Unlike the previous model, based on the provision of
services and the weighted capitation of the population, Previne Brasil introduced performance indicators
as a variable remuneration criterion. This change caused a mobilization on the part of municipal managers
and family health teams to expand cervical cancer screening, as the increase in coverage became directly
associated with the increase in financial transfers of the Federal Government. The financial incentive
linked to performance contributed to the organization of the agenda of preventive exams, active search of
women with delayed exams, greater regularity in the provision of the service, and training of the teams to
properly collect and record data.'

However, challenges to be overcome are also highlighted, such as those related to access to the
test and to the awareness of the population in places of notorious social vulnerability — such as women
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with lower levels of education, Black, older individuals, and those living in the North and Northeast regions
of Brazil."®

Such conditions are of great importance in the presented regions, especially social inequality in
territories of the Southeast, where there are still places in which the State presence is insufficient, as is the
case of favelas in Rio de Janeiro." Furthermore, it is worth mentioning the increasing rate of population
aging, especially in the South region.®

By analyzing the incidence of malignant neoplasm of the cervix and carcinoma in situ of the cervix in
large population groups, such as those of the state of Parana, the South and Southeast regions, and Brazil
as a whole, we verified a significant increase in the frequency of these diagnoses. This increase may be
related to the expansion of the coverage of Pap smear in these locations, evidencing the relation between
the expansion of screening and the increase in diagnosed cases.

The absence of an inverse correlation between increased coverage of cervical cytology test and
reduction of the incidence of cervical cancer can be attributed to the fact that coverage levels, despite
the increasing trend, still remain below the minimum recommended by the WHO, whose goal is >80%
coverage of the target population so that screening programs have a significant impact on the reduction of
incidence and mortality due to cervical cancer.

Given the shorttime from the implementation of the program to the measurement of the presented data,
we still have a small dimension of the impacts of the systematization. Therefore, although the expansion
of the coverage of cervical cytology test between 2018 and 2023 is an important advance, the levels
are still insufficient to generate measurable impact on the incidence of cervical cancer. The continuity
of efforts to achieve the 80% coverage target, combined with the qualification of the follow-up of altered
cases, the modernization of screening with the inclusion of the human papillomavirus (HPV) test, and the
improvement of population cancer records will be essential to achieve significant results in the prevention
and control of this neoplasm in the coming years.

In the long term, the continuous monitoring of the coverage of cervical cytology tests and its correlation
with the incidence and results of cervical cancer diagnoses will be crucial. This analysis complements the
assessment of the impact of early screening strategies to adjust public health policies to better control
neoplasm of the cervix.

We can state that government efforts to increase the coverage rates of this important prevention
instrument have presented satisfactory results, although still below the consolidated international metrics.
The continuity of the methodology established in the program, with subsequent increase in the target
values, is essential.

In addition to the aforementioned aspects, we highlight the expectation of an even greater decrease
in cases of cervical cancer in the coming years, due to the inclusion of the HPV vaccine in the vaccination
schedule in 2014,"® considering that countries that implemented this vaccine earlier in their vaccination
schedule, such as Australia, have recorded significant reductions in the incidence of both genital warts
and cervical cancer in four years.' Thus, in the long term, it is expected that the comparative data with
the diagnosis of cervical cancer will demonstrate the actual impact of prevention, diagnosis, and early
treatment of dysplasias precursor of this type of neoplasia.
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