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Abstract

Objective: To assess regional and social inequalities in mammography and Papanicolaou tests. Methods: This was a crosssectional study with data from the 2019 Chronic Disease Risk and Protective Factors Surveillance Telephone Survey (Vigitel).
The outcome variables were mammography and cytopathology test. The exposure variables were race/skin color, schooling
and region of residence in Brazil. Absolute inequality measurements were presented using the slope index of inequality (SII)
and equiplots. Results: 23,339 women were included in this study. Having a mammography was 5.2 percentage points higher
in women with higher levels of education, while having a cytopathology test was 5.3 percentage points lower in women of
Black race/skin color. Having mammography and cytopathology tests was 3.9 and 11.2 percentage points higher, respectively,
in the Southern region. Conclusion: Social and regional inequalities persist in Brazil and affect mainly women of Black race/
skin color, with low education levels and living in the Northeast region of the country.
Keywords: Mammography; Papanicolaou Test; Gynecological Examination; Socioeconomic Factors; Cross-Sectional
Studies; Health Surveys.
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Introduction
In recent years, coverage of mammography and
Papanicolaou tests has increased in Brazil.1,2 According
to the Chronic Disease Risk and Protective Factors
Surveillance Telephone Survey (Vigitel), the proportion
of women aged 50 to 69 who reported having had
mammography increased from 71% in 2007 to 77%
in 2019. The proportion of women aged 25 to 64 who
reported having had a Papanicolaou test was over 80%
during that same 12-year period.1,2
Despite the high proportion of women reporting
having had screening tests for cervical cancer and breast
cancer, lower coverage can be seen among those whose
social vulnerability is greater, especially in the poorer
regions of the country.3-6 This problem appears to be
related to difficulties in accessing these examinations,7-10
in addition to social determinants, such as low levels
of schooling,4,5,11 being of Black and brown race/skin
color11,12 and use of public health services.11
Regional and social inequalities in coverage of
preventive examinations such as mammography and
Papanicolaou tests are of even greater concern, in view
of the fact that, in 2020, more than 80,000 women were
affected by breast cancer or cervical cancer in Brazil,
these being, respectively, the first and the third most
frequent types of cancer among women in Brazil.13 In
2018, more than 107,000 Brazilian women died due
to cancer, including 16% as a result of breast cancer
and 6% as a result of cervical cancer.13

Despite the high proportion of women
claiming to undergo screening tests for
cervical and breast cancer, there is still
less coverage among those with greater
social vulnerability, especially in the
poorest regions of the country.
Early diagnosis and treatment increase the potential
for curing these forms of cancer.14 In Brazil, the Ministry
of Health recommends breast cancer screening using
mammography every two years for women aged 50 to
69.15 As for the Papanicolaou test for cervical cancer
screening, the Ministry of Health recommends that it
be performed every three years in women 25 years of
age or older, who are currently sexually active or have
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been previously, and who had two negative results in
consecutive years.16
Inequalities in having mammography and Pap tests
have a major influence on the progression and outcome
of breast cancer and cervical cancer.17 Issues such as
level of development and health services offered in the
region of residence, as well as the time interval between
diagnosis and treatment must be addressed in order to
conclude the health-disease process.11,17,18
The need to expand mammography coverage
and maintain Papanicolaou test coverage levels in
Brazil1,2 makes analysis of inequalities in having these
examinations even more relevant, with the aim of
identifying groups with greater difficulty in accessing
these services, monitoring and determining the
continuity of the actions involved and/or proposing new
interventions. The use of the slope index of inequality
(SII), which allows absolute inequality to be calculated
taking into account the sample size in each subgroup
of the stratification variable, is still uncommon in
research on the theme in Brazil. The objective of this
study was to assess regional and social inequalities in
mammography and Papanicolaou tests among women
living in the Brazilian state capitals and Federal District.
Methods
Setting
This was a cross-sectional study using data gathered
by the 2019 Vigitel survey.2
Context
Since 2006, Vigitel has surveyed people aged 18
years or older, residing in the 26 state capitals and
Federal District, with the purpose of identifying the
epidemiological profile of the population, monitoring,
by means of a telephone survey, the frequency and
composition of the determinants of chronic noncommunicable diseases in Brazil.2
Sampling process
The Vigitel sampling process occurred in two
stages, with the first stage consisting of randomly
selecting telephone lines in each city, using telephone
companies’ electronic directories of household
landlines: 197,600 telephone lines were selected. In
the second stage, one adult living in each selected
household was randomly selected. At the end of the
process, the probabilistic sample totaled 52,443
adults (18 years or older) living in the 26 Brazilian
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state capitals and Federal District, with around 2,000
interviewees in each city.2
The present study included women aged 50 to 69
years, eligible for mammography; and women aged
25 to 64 years, eligible for Papanicolaou testing,
according to the recommendations of the National
Cancer Institute, an auxiliary body of the Ministry of
Health19 (Figure 1).
To control for selection bias and to ensure that all
individuals in the adult population of the participating
cities had equal probability of being selected to
participate in the study, given that the sample data
arose from the each city’s landline telephone records,
Vigitel assigned weighting to each participant. The
weighting resulted from the multiplication of two
factors: the inverse of the number of telephone lines
in the household selected, which corrected for the
possibility of more than one telephone line at the
same household being selected; and the number
of adults in the household, which corrected for the
lesser likelihood of more than one person from the
same household being selected.
Variables
The outcome variables were having had
mammography and Papanicolaou tests at some point
during lifetime, as self-reported by the participants in
response to the questions: Have you ever had a breast
x-ray? and Have you ever had a Papanicolau test, a
test to prevent cervical cancer?
To which they could answer ‘yes’ or ‘no’.
The exposure variables studied were:
a) Age range for Papanicolaou test (in years: 25-39;
40-59; 60-64);
b) Age range for mammography (in years: 50-59;
60-69);
c) Race/skin color (white; brown; black);
d) Schooling (in years: none; 1-4; 5-8; 9-11; 12
or over);
e) Brazilian macro-region (Northeast; North;
Midwest; Southeast; South); and
f) Health insurance (no; yes).
Statistical methods
The assignment of post-stratification weighting
to each participant was calculated using the Rake
method. This method aims to equalize, in each city, the
estimated socio-demographic data of the population
living in homes with telephone lines and the estimated
socio-demographic data of the total population,

using the distribution of simple frequencies of each
variable, such as 'age group', 'sex' and 'schooling' of
the population, for each state capital city. This method
also allows different external sources to be used, in the
period between censuses, to determine these weights.2
Associations between exposure variables and
outcomes were analyzed using Pearson's chi-square
test, adopting a 5% significance level and 95%
confidence intervals (95%CI).
Racial, economic and regional inequalities with
regard to having mammography and Papanicolaou
tests were formally analyzed using SII. SII provides an
absolute measurement of inequality, obtained based
on the logistic regression of association between the
dependent variable (having the examinations) and the
independent variable included in the model; i.e. race/
skin color, schooling and macro-region.20-22 SII allows
to estimate the difference in prevalence of screening
between the extreme groups of the independent
variable (most privileged versus least privileged) to
be calculated, taking into account the sample size in
each subgroup of this variable. White race/skin color,
no formal education, and living in the Northeast region
were used as references in the analyses. Positive ISS
values indicate greater prevalence of the outcome
in the most privileged group, while negative values
indicate greater prevalence of the outcome in the least
privileged group. Equiplots were produced to illustrate
the inequalities found.
The Stata statistical program, version 12.1, was
used in all analyses, using the svy command because
of Vigitel's complex sampling process.
Ethical aspects
The Vigitel 2019 survey project was approved by
the Ministry of Health National Committee for Ethics
in Human Research, as per Opinion No. 4324071,
issued on June 6, 2017 (Certificate of Submission for
Ethical Appraisal No. 65610017.1.0000.0008). All
participants gave verbal informed consent at the time
of the interview.2
Results
Of the 52,443 individuals surveyed in the 2019
edition of Vigitel, 34,089 were women. Of these, 10,750
were excluded from the analyses because they were
outside the age group eligible for mammography or
Papanicolaou test. Thus, 23,339 women were included
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in the analyses of the present study, with 20,361
eligible for Papanicolaou test (aged 25 to 64 years)
and 13,423 eligible for mammography (aged 50 to 69
years) (Figure 1).
Among women aged 25 to 64 years eligible
for the Papanicolaou test, 87.9% reported having
already had this test at some point during their
lifetime, while among women aged 50 to 69 years
eligible for mammography, 93.8% reported having
had this examination (Table 1). The percentage of
women who had mammography was lowest in the
Northeast (91.5%; p=0.052), among those who had
completed less than one year of formal education
(86.7%; p<0.001) and those who had no health
insurance (91.3%; p<0.001). Lower percentages of
Papanicolaou tests were found among women who
lived in the Northern region of the country (82.5%;
p<0.001), those who were younger (aged 25 to 39
years: 81.7%; p<0.001), those of brown race/skin

color (86.3%; p=0.003), those who had completed
less than one year of formal education (82.2%;
p=0.027), and those who had no health insurance
(84.7%; p<0.001).
Frequency of Papanicolaou testing was on average
5.3 percentage points lower among women of Black
race/skin color compared to those of White race/
skin color (95%CI -9.1;-1.5 - p=0.006) (Table 2 and
Figure 2). Having mammography was, on average,
5.2 percentage points higher among women with
higher levels of schooling when compared to those
who had completed less than one year of formal
education (95%CI 2.3;8.1 - p<0.001). Frequency
of mammography (3.9 percentage points - 95%CI
1.6;6.3 - p=0.001) and Papanicolaou testing (11.2
percentage points - 95%CI 9.0;14.2 - p<0.001) among
women living in the Southern region were higher when
compared to those in the Northeastern region (Table
2 and Figure 2).

52,443 Vigitel 2019 participants
(men and women aged 18 or over)
18,354 men
34,089 women
(aged 18 or over)
10,750 women outside the elegible age group

23,339 women included in the study

13,423 elegible for
mammography
(50-69 years old)

20,361 elegible for
Papanicolaou test
(25-64 years old)

Figure 1 – Process of selection and inclusion of women participating in the study (n=23,339), Brazil, 2019
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Table 1 – Mammography and Papanicolaou tests (n=23,339) performed according to sociodemographic
variables of the women participating in the study, Brazil, 2019
Variables

%

Mammography (n=13,423)
% (95%CI)

Pap test (n=20,361)

p-value

a

Age range for mammography (years)

% (95%CI)

0.651

50-59

58.9

94.0 (92.9;95.1)

60-69

41.1

93.6 (92.3;94.9)

Age range for Papanicolaou test (years)

<0.001

25-39

41.8

81.7 (79.8;83.7)

40-59

48.0

92.5 (91.6;93.4)

60-64

10.2

91.5 (89.6;93.4)

Race/skin color

0.392

0.003

White

45.4

94.5 (93.3;95.7)

89.9 (88.4;91.4)

Brown

44.7

93.7 (92.4;95.1)

86.3 (84.8;87.8)

Black

9.9

92.4 (89.2;95.7)

87.4 (84.3;90.5)

Schooling (years)

0.001

0.027

None

1.8

86.7 (78.4;94.5)

82.2 (73.6;90.7)

1-4

9.4

93.6 (91.5;95.7)

86.7 (83.2;90.2)

5-8

16.1

92.4 (90.3;94.6)

89.7 (87.4;91.9)

9-11

36.4

93.8 (92.5;95.0)

86.4 (84.9;87.9)

≥12

36.3

96.4 (95.2;97.6)

89.2 (87.6;90.8)

Northeast

26.0

91.5 (89.6;93.4)

87.0 (85.2;88.8)

North

10.1

92.7 (91.6;93.9)

82.5 (81.1;84.0)

Midwest

11.7

94.3 (92.6;96.0)

86.9 (84.4;89.4)

Southeast

44.5

94.3 (92.8;95.8)

90.7 (88.8;92.5)

South

7.8

95.6 (93.8;97.3)

93.0 (91.2;94.8)

No

54.9

91.3 (89.9;92.6)

84.7 (83.3;86.2)

Yes

45.1

96.8 (96.0;97.6)

91.9 (90.8;93.1)

93.8 (93.0;94.7)

87.9 (86.9;88.9)

Macro-region

0.052

Health insurance

Total

p-valuea

<0.001

<0.001

<0.001

a) Pearson’s chi-square test.

Table 2 – Absolute inequalities in having mammography and Papanicolaou tests (n=23,339) according to race/
skin color, schooling and macro-region of the women participating in the study, Brazil, 2019
Variables

Coefficientb

95%CIa

p-valuec

Race/skin color
Mammography

-2.0

-5.1;1.2

0.220

Papanicolaou test

-5.3

-9.1;-1.5

0.006

Mammography

5.2

2.3;8.1

<0.001

Papanicolaou test

3.0

-0.9;6.9

0.132

Schooling

a) 95%CI: 95% confidence interval; b) Unit of measurement: percentage points; c) Wald test.
To be continued
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Continuation

Table 2 – Absolute inequalities in having mammography and Papanicolaou tests (n=23,339) according to race/
skin color, schooling and macro-region of the women participating in the study, Brazil, 2019
Variables

Coefficientb

95%CIa

p-valuec

Mammography

3.9

1.6;6.3

0.001

Papanicolaou test

11.2

9.0;14.2

<0.001

Macro-region

a) 95%CI: 95% confidence interval; b) Unit of measurement: percentage points; c) Wald test.

A

B
White

Black

Brown

None

Mammography

Mammography

Pap test

Pap test

75

80

85

90

95

75

100

1-4

80

5-8

85

9-11

90

12 or more

95

100

C
Northeast

North

Midwest

Southeast

South

Mammography

Pap test

75

80

85

90

95

100

Figura 2 – Percentage of mammography and Papanicolaou tests (n=23.339) performed according to race/skin
color (A), schooling (B) and macro-region of residence (C) of the women participating in the study,
Brazil, 2019
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Discussion
Frequency of Papanicolaou testing was lower
among women of Black race/skin color, while
frequency of mammography was greater among those
with higher levels of schooling. Frequency of these
examinations was lower in the Northeastern and
Northern regions of the country.
The Vigitel sample only included individuals living
in the capitals of the Brazilian states and the Federal
District, in households with a landline telephone,
which may reduce the representativeness of the
sample, since the number of landline telephone in
Brazilian households has been falling considerably in
recent years. The North and Northeast had the lowest
number of landline telephones per 100 households,23
these being precisely the regions that showed the
lowest mammography and Papanicolaou test coverage,
according to the results of the present study. The fact
that low-income families have less access to landlines,
precisely families whose access to these examinations
is also lower, may indicate that regional inequality is
even greater. The outcome we studied measures the
prevalence of mammography and Papanicolaou tests
performed at some point in life, without assessing the
adequacy of the periodicity of these exams in keeping
with Ministry of Health recommendations.15,16 This
means that the results should be interpreted with
caution, since the actual performance of the two female
cancer prevention programs may be overestimated.
Standing out as a strength of the study was the formal
inequality analysis using SII, which made it possible
to calculate the difference in percentage points in
the performance of each examination between the
extreme groups of the stratification variable, taking
into consideration the sample size in each subgroup
of the independent variable.20-22
Confirmation of breast cancer diagnosis among
women from the North, Northeast and Midwest macroregions is more likely to occur later, since these
regions have poorest coverage of general practitioners,
radiologists, and mammography equipment, in contrast
to the South and Southeast regions.7-9 A similar scenario
is observed in relation to cervical cancer, since in the
regions with the highest human development index,
women were mostly diagnosed in stage I (tumor limited
to the cervix), a situation opposite to that found in the
Northeast.18

A cross-sectional study conducted with women aged
25 to 64 years, participating in the 2013 National Health
Survey, found lower coverage of having a Papanicolaou
test at least once in the last three years, in states in the
Northeast region of the country, such as Maranhão
(68%), Ceará (69%) and Sergipe (70%). 6 The
frequency of women who had never had an examination
was also higher in states in the Northeast (Alagoas,
15%; Maranhão, 15%; Paraíba, 15%).6 The results of
the cited study show the important regional differences
in the frequency of mammography and Papanicolaou
tests, and their heterogeneous representation in
Brazil.4,6 The findings of the present study, in turn, show
that the inequalities found in previous studies persist,
despite progress with the coverage of tests observed in
recent years, which may indicate difficulties in access
to primary health care, since it is usually the way into
the health system for these types of examinations.
One of the main problems associated with patient
safety in primary health care is related to incorrect
diagnosis of cancer, mainly caused by incorrect
clinical evaluation or delay in ordering tests.24 Social
and regional inequalities may have a direct relation
with this situation, which goes beyond examination
coverage, whereby timely diagnosis is needed, so as
to ensure timely treatment.
Lower frequencies of mammography and
Papanicolaou testing were found in women without
health insurance when compared to those who reported
using private health services. Despite the broad
capillarity of primary health care services, with more
than 43,000 Family Health Strategy teams, the barriers
that make it difficult for users of the Brazilian National
Health System (SUS) to have these examinations are
many and varied, ranging from insufficient knowledge
and lack of access to information, aspects linked to
health services, to work-related situations.25
A cross-sectional survey of 345 women over 20
years of age, conducted in Maringá, Paraná, in 2015,
also showed lower prevalence of having mammography
among women without health insurance. The
Papanicolaou test was not associated with health
insurance.26 As for the public health sector, Family
Health Strategy coverage is increasing in most of the
country, although with a stationary trend in some states
in the North, Northeast and Midwest.13
Considering the other variables used to assess racial
and social inequality, greater levels of Papanicolaou
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testing were found in women of White race/skin color
and who had higher levels of schooling, compared
to those of Black race/skin color and no schooling.
In addition, the percentage of having mammography
examinations was higher among women with higher
levels of schooling. A study using data from the 2008
National Household Sample Survey showed that level of
schooling was associated with having mammography
and clinical breast examination, whereby women
without schooling had a higher risk of not having
both tests.5 Similarly, another cross-sectional survey
of 10,571 women aged 40 years and older showed
higher rates of Papanicolaou test coverage in those
with higher schooling (89%) and White race/skin
color (83%).3
Level of schooling is one of the social determinants
that impact the understanding of the health-disease
process, access to information, health knowledge, and
participation in treatment decisions. Low frequency of
mammography and Papanicolaou testing among women
with low schooling is related to some women's ability
to understand, which reinforces the need to implement
health education actions.27,28 In addition to offering
these services, it is necessary to promote strategies
that allow the health service user to understand the
importance of participating in clinical decisions.

Racial inequalities and institutional racism make it
difficult for Black women to access preventive health
services,29 indicating, from a macro perspective, the
need to expand access to the network of health services
for Afro-Brazilian women, with emphasis on primary
health care, improving health education processes, and
even strengthening practices that combat institutional
and structural racism.26
In conclusion, even with high frequencies of
mammography and Papanicolaou examinations in
Brazil, social and regional inequalities in having these
exams persist, affecting mainly women of Black race/
skin color, with low levels of schooling and who live
in the Northeast region of the country.
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