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Abstract  Mammography is one of the main methods available for breast cancer screening in Brazil. However, diffe-
rences in timely access and performance of the exam can be highlighted based on social determinants of health, consi-
dered relevant due to their influence on the health situation of a population. Thus, the present study aimed to identify 
the social determinants of health associated with access to and performance of mammography in Brazilian women. 
Cross-sectional and analytical study, based on secondary data from the National Health Survey (NHS) from 2013 
and 2019 in Brazil. The main determinants of women who did not take the exam during the evaluated period were: 
aged 65 to 69 years, mixed race and black, living with more than three people, with incomplete primary education, in 
the 1st quintile of socioeconomic income, without health insurance, registered with the Family Health Strategy (FHS), 
and residents of the North and Northeast regions. There was a significant improvement in access to mammography 
exams in all states; however, structural factors, such as economic income, color, level of education, and age group were 
evident in why mammograms were not performed.
Key words Social determinants of health, Mammography, Breast neoplasms, Health promotion, Brazil 
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Introduction

As a result of rapid population growth and ag-
ing, the incidence and mortality of cancer have 
increased considerably, making it an important 
pathology of public health interest. Globally, 
one in every six deaths is related to cancer, and 
approximately 70% of all deaths occur in low- 
and middle-income countries1.

For breast cancer, in 2020, 2.3 million wom-
en were diagnosed and 685,000 deaths were 
reported worldwide. By the end of 2020, there 
were 7.8 million women alive who had been di-
agnosed with breast cancer in the last 5 years, 
making it the most prevalent condition in the 
world2. Incidence estimates in Brazil for the 
2020-2022 triennium period included 66,280 
new cases of breast cancer. These data reveal 
an estimated risk of 61.61 new cases for every 
100,000 women, which reinforces the magni-
tude of the problem in the country3.

Screening and diagnostic methods allow 
healthcare professionals to offer personalized 
treatments that improve outcome and survival. 
Mammography is a low-dose x-ray modality for 
detailed images of the breast, and is the most 
effective population-based screening method4. 
It has a significant impact on reducing breast 
cancer mortality, as women who participate 
in mammographic screening are able to detect 
certain changes earlier and benefit from less 
aggressive therapies5. Furthermore, the main 
benefits of screening are the reduction in mor-
tality from breast cancer, years of life lost due to 
breast cancer, and morbidity from breast cancer 
treatment6.

When breast cancer is detected and treated 
early on, the chances of survival are high. How-
ever, women in many settings face complex bar-
riers to early detection. Factors, such as the lack 
of marital status, high educational levels, being 
a non-smoker, and having had more than two 
pregnancies influence both breast self-exam-
ination and mammography examinations. This 
study also addressed the impact of economic 
inequality on mammography7.

These barriers correspond to the Social De-
terminants of Health (SDH), defined as “the 
circumstances in which people are born, grow, 
work, live and age, and the broad set of forces 
and systems that shape the conditions of every-
day life”8.

What these SDH tend to cause may in-
fluence accessibility to health services, which 
includes access to and performance of a mam-
mography. A literature review carried out on the 

barriers that affect adherence to breast cancer 
screening in vulnerable populations identified 
common barriers, such as race/ethnicity (47%), 
low socioeconomic status (35.3%), education 
(29.4%), lack of family history of cancer and 
being single (29.4%), distrust of heath care and 
lack of health information (23.5%), lack of pri-
vate health insurance (17.6%), and not having 
an annual health check-up (17.6%). The target 
populations with the lowest adherence were 
black, Asian, Hispanic and foreign women9.

The SDH can highlight differences in access 
to timely health services and can be considered 
relevant in the analysis of women who do or 
do not have a mammogram. One study iden-
tified the expansion of coverage of the Family 
Health Strategy (FHS) in almost all states of the 
country, however, with inequalities in terms of 
mammograms available in different regions. 
Supplementary health had a greater impact than 
did the FHS, since mammograms are mostly 
provided in the private health system. Thus, in-
equality in the distribution of mammograms is a 
major obstacle to equity in access to the exam10.

Precarious access to adequate and timely 
diagnosis and treatment leads to the arrival of 
patients in more advanced stages of breast can-
cer, which worsens the prognosis. In this sense, 
Ivanova and Kvalem11 addressed the need for 
future health promotion campaigns focused on 
two health behaviors, namely: the psychological 
factors that influence the decision to undergo 
the exam and the factors that contribute to the 
decision of certain women to avoid the exam 
itself.

The importance of investigating SDH as-
sociated with mammography is highlighted, 
which is the peak of the debate in this article. In 
this sense, the National Health Survey (NHS), 
a national survey conducted in 2013 and 2019, 
provides data that enable the establishment of 
consistent measures, constituting an important 
subsidy for the formulation of public policies 
in the areas of promotion, surveillance and care 
provided to the Unified Health System (SUS). 
Thus, the aim of this study was to identify the 
social determinants of health associated with 
access to and performance of a mammography 
in Brazilian women according to the 2013 and 
2019 NHS.

Methods

This is a cross-sectional study based on second-
ary data collected from the 2013 and 2019 NHS. 
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The NHS data are public data made available 
in microdata format. Therefore, we had access 
to the complete database, variable dictionaries, 
and applied questionnaires. The data regards 
the individual as the unit of analysis and not 
the household. Even though they are collected 
based on household selection, data were adopt-
ed in which the last selection unit was the wom-
an (selected resident). NHS microdata require 
no sophisticated techniques for their use. The 
NHS was carried out by the Brazilian Institute 
of Geography and Statistics (IBGE) in partner-
ship with the Ministry of Health (MH) and the 
Oswaldo Cruz Foundation12,13.

The NHS is a population-based, nationwide 
household survey that collected a broad set of 
life and health indicators. The NHS 2013 tar-
get population was made up of individuals ≥ 
18 years of age, while the 2019 NHS popula-
tion consisted of individuals ≥ 15 years of age, 
residing in permanent private homes in Brazil. 
Questions were asked about the households and 
all their residents. A third part was applied to 
a resident ≥ 18 years of age (in 2013) and ≥ 15 
years of age (in 2019), randomly selected among 
all residents of the previously selected house-
hold12-14.

The NHS uses a complex probabilistic sam-
ple of a set of units from selected areas of all 
states in Brazil. The sampling used was probabi-
listic by conglomerates in three stages of selec-
tion, with a stratification of Basic Health Units 
(BHUs) (census sectors or a set of sectors). The 
households represent the secondary units and 
the tertiary unit represents the resident (≥ 18 
years of age in 2013 and ≥ 15 years of age in 
2019), who responds to the individual portion 
of the questionnaire applied in each NHS. Fur-
ther methodological details can be obtained in 
NHS publications12-14.

The model adopted for categorizing and dis-
cussing the variables was the Social Determina-
tion Model of Solar and Irwin15, also referenced 
by the World Health Organization (WHO) as a 
conceptual framework for the SDH. This model 
is structured according to two organized topics: 
a) Structural determinants of health inequities, 
which were considered the NHS variables: age 
(age group), educational level, race, income (in-
come quintile), city of residence (capital or in-
terior); b) Intermediate determinants of health, 
categorized into: health plan (yes or no), regis-
tration at the family health unit (yes or no).

In 2013, the median income at the lowest 
level was 236.00 reais and at the highest lev-

el 3,644.00 reais. In 2019, the median income 
at the lowest level was 358.00 reais and at the 
highest level 5,100.00. The macro-region of res-
idence in the country (North, Northeast, Mid-
west, Southeast, and South) was also used, as 
were the state capitals. Brazil is made up of 26 
states and a Federal District, each of which has a 
capital that represents it.

In the NHS, data were collected from Brazil-
ian capitals and countryside towns in 2013 and 
2019 so as to monitor the evolution of variables. 
The variable medical request for a mammogra-
phy was considered to be an outcome variable, 
which was associated with the other variables. 
For the present study, women, aged between 50 
and 69 years and eligible for a mammography, 
were included, according to the National Can-
cer Institute (INCA), an auxiliary body of the 
MH16.

For both years of the NHS, the prevalence 
ratios of those exposed to a condition of in-
terest in relation to the total, overall, or group 
population under analysis and their 95% con-
fidence intervals (95%CI) for not undergoing 
a mammography were estimated according to 
the socioeconomic and demographic variables 
and the capitals of Brazilian states. For such es-
timates, the following variables were adopted: 
Weight of the selected resident (unequal selec-
tion probabilities), Primary selection unit (con-
glomerate), and Strata (census sectors).

In all analyses, differences were considered 
statistically significant at the 5% level in the 
absence of overlapping 95% CIs. Crude and 
adjusted Poisson regression analyses were per-
formed to estimate prevalence ratios (PR) and 
respective 95%CI of the association of socio-
economic and demographic variables with the 
non-performance of a mammography in 2013 
and 2019. Pearson’s Chi-Square test was used 
with the svy command, which for a long time, 
had a Rao-Scott approximation for complex 
data. All analyses were carried out using RStud-
io software version 2022.7.2.576 (R Foundation 
for Statistical Computing, Boston, United States 
of America) and incorporate all the characteris-
tics of the complex sampling plan of NHS 2013 
and 2019.

The NHS 2013 (opinion no. 328,159) and 
2019 (opinion no. 3,529,376) projects were ap-
proved by the National Research Ethics Com-
mission (CONEP)/National Health Council 
(CNS), and all participants signed a free and 
informed consent form13,14.
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Results

In the 1st edition of the NHS in 2013, 8,539 
women who answered questions regarding 
mammography participated in the study, as 
compared to 14,795 women in 2019, revealing 
an increase in the proportion of women inter-
viewed between one year and the next. Figure 
1 shows the prevalence of not taking the exam 
according to the Federal Units of the Union ac-
cording to the age group of 50 to 69 years of age 
established in the present study.

In 2013, the states with the highest preva-
lence of non-performance of a mammography 
were: Acre (63%), Maranhão (60%), Pará (58%), 
Tocantins (56%), Piauí (55%), and Rondônia 
(55%), notably states in the North and North-
east regions. It is important to note that oth-
er states in these regions also achieved higher 
rates of the non-performance of a mammogra-
phy when compared to other regions, such as: 
Amapá and Rondônia of the North region; and 
Ceará, Paraíba, and Piauí of the Northeast re-
gion. During 2019, the states with a high prev-
alence of non-completion of mammography 
were: Amapá (53%), Acre (47%), Pará (46%), 
Roraima (45%), and Maranhão (44%), also be-
longing to the North and Northeast regions. 
Other states, such as Ceará, Pernambuco and 
Alagoas from the Northeast region, and Tocan-
tins from the North region, were evaluated as 
having the highest rates for non-performance 
after the previously mentioned states.

When comparing the rates of the non-per-
formance of a mammography between the years 
2013 and 2019, a significant difference was ob-
served in the states of Rondônia, Tocantins, Ba-
hia, Paraíba, Piauí, Goiás, Mato Grosso do Sul 
and Rio de Janeiro, as well as in the data from 
Brazil in general. In this way, there is an im-
provement in access to mammography exams 
both nationally and in the states.

The five states that had the lowest rates of 
non-performance of mammography exams are 
from the Southeast regions (São Paulo and Rio 
de Janeiro), South (Rio Grande do Sul), and 
Midwest (Minas Gerais and Federal District), 
which suggests that the better living conditions 
in these regions lead to a lower prevalence of 
failure to undergo a mammography.

Table 1 covers the comparison of the preva-
lence of failure to undergo a mammography ac-
cording to the SDH of women in 2013 and 2019.

When comparing the prevalence of not un-
dergoing a mammography exam in 2013 and 
2019, it was found that the structural deter-

minants of health inequities had differences in 
prevalence over the years, with a clear increase 
in access to this exam, with the exception of 
age, which showed no statistical difference. Al-
though the frequencies showed a decrease in 
the non-performance of a mammography in 
both years, it was observed that inequities in ac-
cess to the exam remained similar in both years, 
showing greater restrictions in carrying out a 
mammography exam among those aged 65 to 
69 years; black in skin color; who lived in the 
same household with more than three people; 
with an educational level up to incomplete el-
ementary school or equivalent. By contrast, the 
lowest socioeconomic income was found in the 
North region and among those from country-
side towns.

Regarding intermediate determinants of 
health, there has been an improvement in access 
to mammography exams; however, greater ac-
cess continues among women who have health 
insurance. Furthermore, greater restrictions on 
carrying out the exam continue for women reg-
istered with the FHS.

According to variables from the NHS data-
base, the prevalence rates of not having a mam-
mogram decreased from 2013 to 2019; however, 
the profile of women without access to the exam 
remained the same during the two years of the 
NHS, which determines some associated SDH 
access, such as the structural determinants of 
inequities in health for black people, the greater 
number of residents in the household, a lower 
educational level, a lower income, North and 
Northeast regions and cities in the countryside; 
and regarding the intermediate health determi-
nants of the lack of health insurance and regis-
tration with the FHS.

Table 2 presents the prevalence ratios ac-
cording to sociodemographic variables in ac-
cordance with the 2013 and 2019 NHS.

As identified in Table 2, the adjusted analysis 
of data from the 2019/2013 survey conducted by 
the SDH showed a tendency for vulnerabilities 
to persist in access to mammography exams in 
groups of women with lower socioeconomic in-
comes and low educational levels. Therefore, it 
was observed that access to a mammography is 
more restricted for the less privileged sections of 
the population.

Figure 2 shows the prevalence of failure to 
undergo a mammography among Brazilian 
women according to Social Determinants of 
Health and age groups.

As seen in Figure 2, some SDH were asso-
ciated with not undergoing mammography ex-
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ams among Brazilian women. Regarding race, 
the prevalence of not taking the test decreases 
over time, but does not reduce the difference 
between the white and black races, in which the 
black race still has a higher prevalence of not 
taking the test, in all age groups. Regarding in-
come, a major discrepancy was found between 
the 1st and 5th income quintiles. There was an im-
provement in mammography screening among 

women in the 1st income quintile, but this SDH 
still constitutes an important access factor in all 
women’s age groups.

Regarding the type of city, there was a higher 
prevalence of the non-performance of a mam-
mography among women in the countryside in 
the two years evaluated and in all age groups, 
but with improved access. Regarding education-
al level, a significant difference was noticed in 

Figure 1. Prevalence of the non-completion of a mammography in Brazilian capitals among women (≥50 years of age) interviewed 
in the 2013 and 2019 NHS in Brazil.

Source: Authors.
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terms of not undergoing a mammography per-
formed between the highest strata (complete 
higher education) and lowest strata (up to in-

complete elementary school), with worse access 
to mammography exams in women with a lower 
educational level, in all age groups.

Table 1. Comparison of the prevalence of not undergoing a mammography exam according to the Social 
Determinants of Health of women (≥ 50 years of age) interviewed in the 2013 and 2019 NHS in Brazil.

Variables
Total

     2013 (n = 8,539) 2019 (n = 14,795)
p-value

% 95%CI % 95%CI
Structural Determinants of Health Inequities
Age range (in years) 0.600

50 to 54 29.6 26.5-32.7 23.3 21.2-25.4
55 to 59 30.3 27.0-33.5 24.3 22.2-26.4
60 to 64 32.6 29.2-36.1 24.4 22.3-26.5

65 to 69 35.5 31.6-39.3 25.5 23.1-28.0
Color/race < 0.001

White 25.2 22.8-27.6 20.5 18.9-22.1
Black 38.3 35.9-40.8 27.8 26.3-29.3

Residents in household 0.001
One 29.5 26.3-32.8 22.8 20.9-24.8
Two 28.5 26.1-30.9 22.2 20.6-23.8
Three or more 33.4 30.9-36.0 25.9 24.1-27.6

Educational level < 0.001
Up to incomplete elementary school or 
equivalent

40.4 38.1-42.8 31.9 30.2-33.6

Incomplete high school or equivalent 25.2 20.6-29.7 24.6 21.3-27.8
Incomplete higher education or equivalent 20.5 17.3-23.8 17.3 15.2-19.3
Complete higher education 14.6 10.2-19.1 10.7 8.8-12.5

Income quintile < 0.001
1st Quintile (smallest) 51.3 46.9-55.7 37.3 34.6-40.0
2nd Quintile 39.0 35.0-43.0 31.4 28.7-34.1
3rd Quintile 35.4 31.8-39.0 25.8 23.3-28.2
4th Quintile 21.6 18.5-24.7 19.3 16.7-21.9
5th Quintile (largest) 12.4 9.6-15.1 10.0 8.5-11.5

Capitals of the country's macroregion < 0.001
North 54.5 49.3-59.6 42.2 39.2-45.2
Northeast 45.4 42.0-48.9 33.8 31.8-35.8
Midwest 34.3 30.4-38.2 23.9 20.8-26.9
Southeast 23.1 20.3-25.9 16.7 14.9-18.5
South 26.6 22.5-30.6 24.3 21.7-26.9

City of residence         < 0.001
Capital or MR 19.7 17.9-21.4 16.8 15.3-18.2  
Metropolitan region 31.1 27.3-34.9 23.2 20.9-25.5
Countryside 36.8 34.0-39.6 28.1 26.3-29.8  

Intermediate Determinants of Health
Have a health plan < 0.001

Yes 13.4 10.8-15.9 9.7 8.2-11.2
No 40.0 37.9-42.2 30.1 28.7-31.6

Household registration with the FHS < 0.001
Yes 35.9 33.4-38.4 27.4 25.9-28.9
No 26.0 23.7-28.4 19.1 17.4-20.8

Notes: 95%CI: 95% confidence interval. MR: Metropolitan Region.

Source: Authors.
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Regarding the structural determinants of 
health, there was an improvement in the rates 
of access of women without health insurance to 
mammography exams in all age groups, how-
ever, the discrepancy between women with and 
without health insurance still continues. Figure 2 
also highlights the difference in access to mam-
mography exams in all age groups when com-
paring women without and with registration in 
the FHS, with lower access among the latter.

Discussion

Data presented in this study show substantial 
differences in the comparison between the years 
2013 and 2019 regarding the non-performance 
of mammography exams, with an improvement 
in the national scenario and greater access. In 
all states, a higher prevalence of mammography 
exams was observed, with peculiarities related 
to health determinants.

Table 2. Prevalence ratios (PR) by Poisson regression to analyze the crude and adjusted association of the structural determinants 
of health inequities and the intermediate determinants of health due to the failure to undergo a mammography among Brazilian 
women (≥ 50 years of age) interviewed in the 2013 and 2019 NHS.

Structural 
Determinants of 
Health Iniquities

2013 (n = 8,539) 2019 (n = 14,795) 2019/2013 
Non-performance of 

mammography
Non-performance of 

mammography
Non-performance of 

mammography
Gross Analysis Adjusted 

Analysis1
Gross Analysis Adjusted 

Analysis1
Gross Analysis Adjusted 

Analysis2

RP 95%CI RP 95%CI RP 95%CI RP 95%CI RP 95%CI RP 95%CI
Macroregion of 
the country

North -- -- -- -- -- -- -- -- -- -- -- --
Northeast 1.03 0.89-1.18 1.07 0.94-1.22 1.04 0.91-1.18 1.05 0.93-1.19 1.03 0.94-1.13 1.06 0.96-1.16
Midwest 1.10 0.95-1.29 1.16 1.01-1.3 1.05 0.92-1.18 1.08 0.95-1.23 1.06 0.97-1.17 1.12 1.02-1.23
Southeast 1.20 1.03-1.39 1.25 1.08-1.44 1.09 0.96-1.24 1.12 0.99-1.27 1.13 1.02-1.24 1.18 1.07-1.29

South
City of residence --- --- --- --- --- --- --- --- --- --- --- ---
Capital or MR 1.52 1.36-1.70 1.03 0.91-1.15 1.36 1.24-1.49 0.98 0.88-1.08 1.42 1.32-1.52 1.00 0.93-1.08

Countryside
Intermediate 
Determinants of 
Health

--- --- --- --- --- --- --- --- --- --- --- ---

Have a health 
plan

0.97 0.84-1.10 0.90 0.79-1.02 0.97 0.87-1.09 0.92 0.82-1.02 0.98 0.90-1.07 0.91 0.84-0.99

Yes 1.13 0.99-1.29 0.97 0.84-1.11 1.13 1.02-1.26 0.99 0.88-1.11 1.15 1.06-1.25 0.99 0.90-1.08
No

Household 
registration with 
the FHS

2.76 2.03-3.76 1.21 0.89-1.65 2.99 2.50-3.59 1.44 1.18-1.77 2.97 2.52-3.49 1.34 1.12-1.59

Yes 1.72 1.21-2.43 1.01 0.72-1.42 2.30 1.86-2.85 1.35 1.07-1.70 2.07 1.72-2.51 1.20 0.99-1.45
No 1.40 1.01-1.96 1.00 0.73-1.36 1.62 1.31-1.99 1.12 0.90-1.39 1.54 1.28-1.85 1.06 0.88-1.28
Graduated --- --- --- --- --- --- --- --- --- --- --- ---

Income quintile
1st Quintile 
(smallest)

4.14 3.28-5.23 2.11 1.61-2.75 3.72 3.14-4.41 1.70 1.39-2.08 3.93 3.42-4.52 1.87 1.56-2.21

2nd Quintile 3.15 2.46-4.02 1.77 1.35-2.31 3.14 2.64-3.73 1.61 1.32-1.97 3.16 2.73-3.64 1.68 1.42-1.98
3rd Quintile 2.86 2.23-3.66 1.62 1.25-2.10 2.57 2.17-3.06 1.42 1.17-1.74 2.69 2.33-3.11 1.50 1.28-1.76
4th Quintile 1.74 1.35-2.25 1.27 0.97-1.66 1.92 1.57-2.36 1.32 1.07-1.63 1.85 1.58-2.18 1.29 1.09-1.53
5th Quintile --- --- --- --- --- --- --- --- --- --- --- ---

it continues
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Structural 
Determinants of 
Health Iniquities

2013 (n = 8,539) 2019 (n = 14,795) 2019/2013 
Non-performance of 

mammography
Non-performance of 

mammography
Non-performance of 

mammography
Gross Analysis Adjusted 

Analysis1
Gross Analysis Adjusted 

Analysis1
Gross Analysis Adjusted 

Analysis2

RP 95%CI RP 95%CI RP 95%CI RP 95%CI RP 95%CI RP 95%CI
Macroregion of the country

North --- --- --- --- --- --- --- --- --- --- --- ---
Northeast 0.83 0.74-0.94 0.82 0.73-0.91 0.80 0.73-0.88 0.77 0.70-0.84 0.82 0.76-0.88 0.79 0.73-0.85
Midwest 0.63 0.54-0.73 0.81 0.71-0.93 0.57 0.49-0.65 0.67 0.58-0.78 0.60 0.54-0.67 0.73 0.66-0.81
Southeast 0.43 0.36-0.50 0.57 0.48-0.66 0.40 0.35-0.45 0.49 0.43-0.56 0.41 0.37-0.46 0.53 0.48-0.58
South 0.49 0.41-0.58 0.60 0.51-0.72 0.58 0.51-0.66 0.66 0.57-0.77 0.54 0.49-0.60 0.64 0.57-0.71

City of residence
Capital or MR --- --- --- --- --- --- --- --- --- --- --- ---
Countryside 1.52 1.36-1.69 1.29 1.16-1.43 1.45 1.2-1.59 1.19 1.08-1.31 1.48 1.38-1.59 1.23 1.15-1.32

Intermediate Determinants of Health
Have a health plan

Yes --- --- --- --- --- --- --- --- --- --- --- ---
No 2.99 2.46-3.65 1.98 1.58-2.49 3.11 2.64-3.65 1.94 1.62-2.33 3.02 2.66-3.42 1.96 1.70-2.26

Household registration with the 
FHS

Yes --- --- --- --- --- --- --- --- --- --- --- ---
No 0.73 0.65-0.81 1.05 0.94-1.16 0.70 0.62-0.78 0.99 0.88-1.10 0.73 0.67-0.78 1.01 0.94-1.09

Notes: 1 - Adjustment for the variables of age group, color/race, number of residents in the household, educational level, household income level per 
capita, has of a health plan, and household registration with the FHS; 2 - Adjustment for the variables of age group, color/race, number of residents 
in the household, educational level, household income level per capita, has of a health plan, household registration with the FHS, and year of NHS.

Source: Authors.

Table 2. Prevalence ratios (PR) by Poisson regression to analyze the crude and adjusted association of the structural 
determinants of health inequities and the intermediate determinants of health due to the failure to undergo a mammography 
among Brazilian women (≥ 50 years of age) interviewed in the 2013 and 2019 NHS.

Figure 2. Prevalence of not having a mammogram among Brazilian women by age group. 2013 and 2019 NHS. Brazil, 
2023.

Source: Authors.
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Regarding the Structural Determinants of 
Health Inequities, the influence of age, number 
of residents in the household, educational level, 
income, region of the country, and city of resi-
dence was observed.

In the period evaluated, in both years in the 
age group of women over 60 years old, it was 
prevalent that mammography exams were not 
carried out, which corroborates international 
studies17. This result is alarming, given the im-
portance of age as a risk factor for the develop-
ment of breast cancer. Although many organiza-
tions agree to start mammography screening at 
age 50 (source), there is no clear consensus on 
the age to stop screening18.

The incidence of breast cancer increases 
with age up to 80 years. Mammography screen-
ing has demonstrated effectiveness in reducing 
breast cancer mortality among women between 
50 and 74 years of age19. Furthermore, it is useful 
in reducing breast cancer mortality by detecting 
small cancers in their early stages. Higher rates 
of detection of invasive cancer in older women 
are secondary to the decrease in breast density 
with age, a result of the greater sensitivity and 
specificity of the exam20.

Women who lived in houses with the largest 
number of residents (two) were more likely to 
undergo mammography exams. This fact can be 
explained by the established social support. So-
cial support from friends and family plays a key 
role in mammography screening. Through this, 
it is possible to induce self-efficacy in people 
and overcome financial and psychological bar-
riers, since the search for health also has a social 
nature, which means that a person is more likely 
to undergo a mammogram when he/she feels 
that it is important to his/her family, and the 
person is supported by his/her family21.

Regarding educational level, a lower level 
was associated with a higher prevalence of not 
having a mammogram. Studies show that wom-
en with higher educational levels have fewer 
perceived barriers to taking the exam and illus-
trate that women are more likely to make better 
decisions regarding issues related to their health 
and have a greater understanding of the disease 
process22,23. Educational level is associated with 
health literacy and this, when low, is a known 
barrier to health decisions24. Furthermore, 
women with a lower level of education are more 
likely to be diagnosed at an advanced stage25.

In this sense, there is a need to develop in-
tervention strategies focusing on education 
programs that work on knowledge and treat 
limiting health beliefs, which enable a reduction 

in fear and an improvement in knowledge for 
a better understanding of early breast cancer 
screening and prevention26.

Regarding income, higher incomes in-
creased access to mammography exams. One 
study, using institutional data from two Ameri-
can College of Surgeons breast centers compared 
an inner-city hospital that served socioeconom-
ically marginalized communities and a second 
regional center in a suburban county that served 
less socioeconomically disadvantaged commu-
nities. That study found that women in low-in-
come quartiles experienced longer completion 
times for each stage of breast cancer screening. 
The lack of transportation was the most signifi-
cant barrier to timely screening27.

There are also social and financial barriers 
related to income among women undergoing 
mammography screening. Research carried 
out with mammography records in the United 
States between 2012 and 2017 of 393,430 wom-
en, aged 40 years or older, showed that barriers 
were less likely in women with a higher median 
family income28.

The analysis of the country’s macro-region 
highlights disparities, with the North region 
presenting the worst indicators. Furthermore, 
there was greater access to mammography ex-
ams over the years, with the Southeast region 
showing a higher prevalence of access, along 
with the South region. In the period between 
2013 and 2019, the states of Acre and Pará 
showed high rates of non-performance of mam-
mography exams. As part of the North region, 
these states stand out because, although they 
have achieved a reduction in the number of 
people not undergoing exams during the eval-
uated period, they still have unsatisfactory data 
on breast cancer screening.

An ecological study carried out with data 
from INCA in Brazil from 2010 to 2018 presents 
results that point to the state of Pará as respon-
sible for 45% of all breast cancer cases, with half 
of these cases associated with the capital Belém. 
This fact may be related to a lack of specialist 
medical professionals, as well as the scarcity of 
mammograms in the region and the inefficien-
cy of actions carried out by primary care due to 
the low number of professionals able to meet the 
health demands of the population29.

To develop effective screening, in addition 
to offering mammography exams, qualified 
professionals are needed, both to carry out the 
exam and to interpret and guide women after 
the result. A high social inequality and a low 
rate of mammography exams was observed in 
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the majority of the North region and some mu-
nicipalities in the Northeast region, which is the 
opposite result of that found in the Southeast 
and South regions. The rate of mammography 
exams is influenced by the Gini Index and HDI, 
variables that are also related to socioeconom-
ic factors, because when these are crossed, the 
greater the inequality, the lower the access to 
breast cancer screening, and the higher the HDI, 
the greater the number of mammograms30.

In this study, residents of countryside towns 
had a higher prevalence of not having a mam-
mogram compared to women in the capital 
or MR. Several studies confirm the aforemen-
tioned findings, as the presence of a mammog-
raphy facility close to a woman’s residence in-
creases the chances of screening27,31.

Among the factors listed, situations that pre-
vent women from being taken to the facilities to 
undergo the exam may be related to later stages 
of breast cancer at the time of diagnosis, which 
would be associated with worse survival, and 
the tendency to reduce the use of mammogra-
phy exams over time31.

The National Health Survey conducted in 
the US showed that, although the majority of 
women reported no payment for their most 
recent mammography screening in 2015, some 
payment was reported by > 20% of women aged 
50 to 64 years or aged 65 to 74 years of age with 
Medicare only, and for almost 40% of uninsured 

women, aged 50 to 64 years. The need for pay-
ment can constitute a barrier to accessing ade-
quate screening32.

Primary care plays a key role in ensuring 
comprehensive care through the family health 
strategy, promoting breast cancer screening ac-
tions in vulnerable populations without access 
to health plans. It is evident that the teams are 
aligned in carrying out an active search for the 
target population, contributing to the effective-
ness of actions carried out in breast cancer con-
trol program23, thus increasing the demand for 
the exam.

Final considerations

The present study analyzed the Structural De-
terminants of Health Inequities and the Inter-
mediate Determinants of Health that could 
contribute to the identification of factors for not 
undergoing mammography exams among Bra-
zilian women. It was observed that structural 
factors, such as economic income, color, edu-
cation level, and age group are harmful and in-
terfere with annual mammograms. The findings 
indicate the need for differentiated approaches 
to health promotion and education for women 
in view of the benefits of routine mammography 
screening for breast cancer screening purposes.
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