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Introduction: Breast cancer screening in women of 70  years of age or older 
remains controversial due to a lack of studies that include women of this age.

Methods: This ecological study evaluated data from the Brazilian National Health 
Service (SUS) on breast cancer screening and staging in this age group compared 
to 50–69-year olds, for Brazil as a whole and for its geographical regions, 
between 2013 and 2019. A secondary database was obtained from the outpatient 
data system of the SUS’s Informatics Department, the Brazil Oncology Panel, the 
Brazilian Institute of Geography and Statistics, the Supplementary Health Agency 
and the Online Mortality Atlas.

Results: There was a marked reduction in screening in women ≥70  years of age 
(annual percent change [APC] –3.5; p  <  0.001) compared to those of 50–69  years 
of age (APC-2.2; p  =  0.010). There was a trend towards an increase in clinical 
staging, with a greater occurrence of stages III and IV in the ≥70 group (44.3%) 
compared to the women of 50–69  years of age (40.8%; p  <  0.001).

Conclusion: Considering the increasing age of the Brazilian population and the 
heterogeneity among older adults women, screening for the over-70s within 
the SUS merits greater debate insofar as the implementation of public policies is 
concerned.
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1. Introduction

Breast cancer is the most common form of cancer worldwide, with 2.3 million new cases in 
2020 according to global statistics (1). This important public health issue for many countries is 
the fifth cause of death from cancer in general and the most common cause of cancer-related 
death in women (1). In Brazil, excluding non-melanoma skin cancer, breast cancer is the most 
common form of cancer (2, 3), with an estimated 73,610 new cases in 2023 (3). Moreover, breast 
cancer is the principal cause of death from cancer in the female population within the 
country (2).
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The condition is considered one of the current challenges of an 
aging population, since longevity is the principal risk factor for cancer, 
with a substantial rise in the number of cases and related mortality as 
age increases (3–5). The incidence of breast cancer continues to rise 
up to 75–79 years of age and 26% of the annual deaths from breast 
cancer are attributed to diagnosis after 74 years of age (6, 7).

Despite the increase in the incidence of breast cancer with aging, 
the screening of women ≥70 years of age remains controversial, since 
no prospective, controlled and randomized studies have been 
conducted with women in this age group. Consequently, most of the 
data involving breast cancer screening in this population is obtained 
by extrapolating results from other age groups (5, 7–9).

Observational studies and prediction models offer the best 
currently available data on the risks and benefits of breast cancer 
screening in this age group. The reported screening benefits include a 
reduction in mortality (5, 6, 10), an increase in the diagnosis of early 
stage tumors, which require less invasive treatment (8), greater 
sensitivity and specificity of mammograms (6, 7, 11, 12), a low rate of 
false-positive mammograms and biopsies (5, 13), and a minimal rate 
of over-diagnosis compared to younger populations (14).

Notwithstanding, there is substantial heterogeneity with respect 
to the comorbidities and life expectancy of older women, and 
controversy remains with regards to the implementation of breast 
cancer screening for the female population ≥ 70 years of age. Most 
screening programs worldwide offer mammograms to women from 
40 to 50 years of age until 69–74 years of age (15) irrespective of the 
physical status of these women.

Practice guidelines have recommended breast cancer screening in 
older women unless the woman’s comorbidities limit her life 
expectancy (6, 16–18). Metrics on the performance of screening are 
increasingly favorable for women of 75–90 years of age, with no 
evidence supporting the interruption of screening based on 
chronological age alone but, rather, incorporating decisions based on 
the patient’s individual preferences, on comorbidities and on the state 
of health of these older adults women (11).

In Brazil, the Ministry of Health guidelines for the early detection 
of breast cancer discourage routine mammograms for women 
≥70 years of age (19). Conversely, the Brazilian Society of Mastology, 
the Brazilian College of Radiology and Diagnostic Imaging and the 
Brazilian Federation of Gynecology and Obstetrics Societies 
recommend annual mammogram screening for women of 40–74 years 
of age. Screening is also recommended for the group of women of 
75 years of age or older with a life expectancy of at least seven 
remaining years (7).

Few studies have reported on clinical staging at the time of 
diagnosis in populations of ≥70 years of age. While some studies have 
shown stages I  and II to be  more common (20–22), others have 
reported a reduction in the incidence of in situ disease and stage I (23), 
an increase in the prevalence of stage IV (24), and larger tumors and 
nodal involvement at presentation (25). Nevertheless, such differences 
can be  partially explained by differences in national screening 
programs for this age group.

The aging of the Brazilian population implies a possible increase 
in the cases of breast cancer in women ≥70 years of age with a 
heterogenous state of health. Concomitantly, there is a lack of studies 
on this subject conducted in low-and-middle income countries 
(LMIC) in general. The current study was designed to evaluate 
Brazilian data on breast cancer screening and staging in the female 

population ≥ 70 years of age. Our hypothesis is that mammographic 
screening in the older adults population has decreased over time, 
contributing to the late diagnosis of breast cancer in this population.

2. Materials and methods

This ecological study involving a time-trend analysis evaluated 
breast cancer screening coverage and clinical staging using data 
from the Brazilian National Health Service (SUS) in women 
≥70 years of age in Brazil, both in the country as a whole and in its 
five geographical regions (North, Northeast, Southeast, South and 
Midwest), between 2013 and 2019. Data from the group of women 
of 50–69 years of age, which is the age group included in the 
Ministry of Health recommendations for breast cancer screening 
within the National Health Service, were used for the purpose 
of comparison.

Due to the fact that the database was collected from different 
sources with different forms of age classification, and to allow 
statistical comparison between groups of women (screening 
recommended and not recommended by the Ministry of Health), only 
two age groups were used (50–69 versus ≥70 years).

A secondary database was created by extracting outpatient data 
from the SUS’s Informatics Department (SIA/DATASUS) regarding 
the number of mammograms performed (26) and from the Brazil 
Oncology Panel of the SUS Informatics Department (DATASUS) with 
respect to data on clinical staging (27). Furthermore, the Brazilian 
Institute of Geography and Statistics (IBGE) provided data regarding 
the target population in the country (28) and the female population 
covered by supplementary healthcare was calculated according to data 
from the Supplementary Health Agency (ANS) (29). Finally, data on 
mortality were collected from the Online Cancer Mortality Atlas (30).

The internal review board of the Federal University of Goiás 
Teaching Hospital approved the study protocol under reference 
CAAE: 56747022.0.0000.5078. Since the study used freely accessible 
and unrestricted secondary data, the requirement for informed 
consent was waived.

2.1. Target population

Given that the last census carried out in Brazil was in 2010, 
population projections were used to calculate the target population for 
the period between 2013 and 2019. The data were extracted from the 
IBGE’s Projections for the population of Brazil and its states by sex and 
age: 2010–2060, updated in 2018 (28). Based on this population 
projection, the percentage of women who had healthcare insurance 
was then obtained from ANS for each year of the study period (29), to 
calculate the estimate of the procedures.

2.2. Breast cancer screening coverage

Although the Ministry of Health does not recommend breast 
cancer screening for women ≥70 years of age, with the aim of 
obtaining similar data to compare with the data for the group of 
women of 50 to 69 years of age it was decided to use the same means 
of calculating coverage for both groups.
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The number of mammograms performed annually between 
2013 and 2019 was established according to two procedure codes 
recorded in the SIA/DATASUS outpatient data system: bilateral 
screening mammography (02.04.03.018–8) and mammography 
(02.04.03.003–6) (26). The analysis was restricted to the period 
beginning in 2013 since the Oncology Panel data referring to 
clinical staging are only available from that year onwards. In 
relation to the SUS data on breast cancer screening, under-
notification is unlikely, since healthcare establishments need to 
register all mammograms performed in order to receive payment 
for the services provided.

To reach a more realistic estimate of procedures, the screening 
coverage goal, for each locality and period, was calculated by 
subtracting the percentage of women with supplementary healthcare, 
so that the procedures offered within the public healthcare system 
would not be overestimated (31).

Based on the assumption that screening would be  performed 
every 2 years for 100% of the target population, the expected number 
of exams per year for the target population was calculated so that the 
annual need for screening mammograms corresponds to half of the 
female population in analysis (31).

Estimated coverage was expressed as a percentage and calculated 
from the ratio of the number of exams performed and the number of 
expected exams in the target population (31, 32). The years of 2020 
and 2021 were excluded to avoid a bias caused by the effect of the 
COVID-19 pandemic on breast cancer screening.

2.3. Clinical staging

Data on clinical staging, available for 2013 onwards, were filtered 
to include stages I, II, III, and IV alone as these are the stages registered 
at chemotherapy, radiotherapy or both in the Oncology Panel platform 
(27). These data were then divided into two groups, the first consisting 
of stages I and II and representing the initial phases of breast cancer, 
and the second consisting of stages III and IV and representing 
advanced stages of the disease. Stage 0 was excluded since it represents 
in situ ductal carcinoma, a pre-cancerous lesion not considered to 
be breast cancer.

2.4. Statistical analysis

Trends in breast cancer screening rates were analyzed by 
evaluating the annual percent change (APC) in the estimated breast 
cancer screening coverage for Brazil as a whole and for its geographical 
macro-regions. Poisson regression models were applied for these 
calculations, using the JoinPoint Regression software program, version 
4.9.0.1 of February 2022 (33). The 95% confidence intervals (95%CI) 
were calculated and value of ps <0.05 were considered 
statistically significant.

In the analysis and interpretation of the results, estimated breast 
cancer screening coverage was considered to have increased when 
there was a rising trend and when the minimum value of the 
confidence interval (CI) was above zero. It was considered to have 
fallen when there was a negative trend in the APC and the maximum 
value of the CI was less than zero. Coverage was deemed to have 
remained stable when, irrespective of the value of coverage, the 

minimum CI value was less than zero and the maximum was 
above zero.

Clinical staging for the whole country and for the different regions 
was characterized using absolute and relative frequencies. The 
comparison of staging between the ≥70 years of age group and the 
group of 50–69 years of age was performed using Pearson’s chi-square 
test. Poisson regression analysis was used to analyze trends in staging 
between 2013 and 2019. Breast cancer screening coverage rates were 
compared between the groups using Student’s t-test. The data were 
analyzed using the Statistical Package for the Social Sciences (SPSS), 
version 26.0 (34). The significance level adopted was 5% (p < 0.05).

3. Results

In 2013, the female population of Brazil ≥70 years of age consisted 
of 5,978,034 women, a number that had increased to 7,515,477 by 
2019, representing a rise of 25.7% in this population over that 
timespan (28). The number of mammograms approved for payment 
in 2013 and 2019 was 296,116 and 274,957, respectively, at a total 
annual cost of R$ 12,452,213.50 and R$ 11,390,947.23, respectively 
(26). This represents a reduction of 7.14% in the exams paid for within 
the National Health Service over the period.

Over the study period, 35,099 deaths from breast cancer occurred 
in the over-70s group, with 4,1,179 occurring in 2013 and 5,857 in 
2019, representing an increase of 40.15% (30). For the 50–69 years 
group, 51,654 deaths were registered over the period, with 6,565 in 
2013 and 8,291 in 2019, representing an increase of 26.29% (30). The 
adjusted mortality rate increased over the period, as shown in Table 1, 
with this increase being proportionally greater for the over-70s group 
compared to the 50–69-year old group (30).

When stratified according to the geographic region of the country, 
coverage was greater in the Southeast and South for both groups over 
the years analyzed (Table 2); however, breast screening coverage for 
the group of women ≥70 years of age was significantly lower compared 
to the 50–69 years age group. Table 2 shows the annual coverage for 
Brazil and its geographical regions for the study period.

The estimated breast cancer screening coverage for women 
≥70 years of age within the public healthcare network for the 2013–
2019 period fell from 13.3 to 10.8%. Regression analysis showed a 
significant reduction in screening for both groups, with that 
reduction being more pronounced in the ≥70 years group, with an 
APC of-3.51 (95%CI: −4.0 to –3.0; p < 0.001) compared to the 
50–69 years group, with an APC of –1.78 (95%CI: −3.4 to-0.1; 
p = 0.040; Figure 1).

According to the regression analysis, for the ≥70 years group there 
was a trend towards a reduction in all the regions over the entire 
period analyzed: Midwest: APC-5.88 (95%CI: −11.1 to –0.3; 
p = 0.041), North: APC –4.90 (95%CI: −9.0 to –0.6; p = 0.003), 
Northeast: APC-5.03 (95%CI: −7.2 to –2.8, p = 0.002), Southeast: APC 
–3.29 (95%CI: −4.3 to –2.2; p = 0.001) and South: APC –1.52 (95%CI: 
−2.0 to –0.1; p = 0.039), as shown in Figure 1. For the 50–69 years 
group, there was a trend toward stability in the Midwest, North, and 
Northeast, with a trend towards a reduction in the other regions: 
Southeast: APC-1.86 (95%CI: −3.6 to –0.1, p = 0.042) and South: APC 
–1.27 (95%CI: −2.3 to –0.2, p = 0.026; Figure 1).

Table 3 shows the distribution of clinical staging for the two age 
groups according to the geographical regions. Considering the 
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FIGURE 1

Comparison of the trends in breast cancer screening in Brazil within the public healthcare system between women ≥70  years of age and women of 
50–69  years of age, between 2013 and 2019, in Brazil and the geographical regions: (A) Brazil; (B) Midwest; (C) North; (D) Northeast; (E) Southeast; and 
(F) South. APC, annual percent change; 95%CI, 95% confidence interval; *p  <  0.05.

country as a whole, there was a greater occurrence of stages III and IV 
in the ≥70 group (44.3%) compared to the women of 50–69 years of 
age (40.8%; p < 0.001).

In the regression analysis on staging, for the group of women 
≥70 years of age there was a trend towards an increase in stages III and IV 
breast cancer for Brazil as a whole and for the Midwest, Southeast and 

TABLE 1 Mortality rates from breast cancer per 100,000 women in Brazil between 2013 and 2019, adjusted for the world population, according to age 
group.

Age group 2013 2014 2015 2016 2017 2018 2019

≥70 years 66.35 66.81 70.98 69.83 71.71 75.26 73.37

50–69 years 37.56 37.17 38.06 38.32 38.95 38.80 39.64

TABLE 2 Comparison of percentage breast cancer screening coverage within the public healthcare system between women ≥70  years of age and 
women of 50–69  years of age, between 2013 and 2019 in Brazil and its geographical regions.

Coverage 
(%)/
Regions

2013 2014 2015 2016 2017 2018 2019

≥70 50–
69

≥70 50–
69

≥70 50–
69

≥70 50–
69

≥70 50–
69

≥70 50–
69

≥70 50–
69

Brazil 13.3 37.3 12.9 38.8 12.2 37.5 12.0 38.1 11.3 37.6 11.1 34.8 10.8 33.9

Midwest 8.1 20.6 7.5 20.4 5.5 15.4 5.9 17.1 5.3 16.0 5.4 15.4 5.8 18.0

Northeast 7.8 27.7 6.9 29.1 7.0 29.4 7.1 32.0 6.2 32.4 5.7 26.4 5.7 25.6

North 4.8 15.0 5.6 18.0 5.1 15.7 4.3 13.4 4.8 15.2 3.9 12.9 3.9 12.7

Southeast 18.9 47.4 19.3 51.3 18.0 49.5 17.4 48.6 16.4 47.1 16.4 45.5 15.9 43.8

South 15.8 44.9 14.4 42.4 14.2 41.7 14.3 42.9 14.4 42.4 14.1 41.5 13.8 40.2
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South (Figure  2), with coefficients of determination (R2) of 0.84 
(p < 0.001), 0.52 (p < 0.001), 0.75 (p < 0.001), and 0.52 (p = 0.001), 
respectively. In the Northeast and North, there was no defined trend with 
respect to early and advanced cancer stages, with R2 of 0.10 (p < 0.201) 
and 0.09 (p = 0.322), respectively, over the study period (Figure 2).

For the group of women of 50–69 years of age, there was a trend 
towards an increase in the proportion of stages III and IV in Brazil as 
a whole and in the Midwest and Southeast (Figure 2), with coefficients 
of determination (R2) of 0.48 (p = 0.001), 0.75 (p < 0.001), and 0.89 
(p < 0.001), respectively. In the Northeast, North and South, there was 
no defined trend towards early or late breast cancer staging, with R2 of 
0.38 (p = 0.021), 0.30 (p = 0.031), and 0.28 (p = 0.021), respectively, over 
the study period (Figure 2).

4. Discussion

4.1. Profile of the older adults female 
population in Brazil

In Brazil, the female population has benefited from an overall 
reduction in mortality rates and a consequent increase in the 
likelihood of survival until 60–80 years of age. The group of 
Brazilian women of 70 years of age or more increased by 44% 
between 2010 and 2020. For the next 20 years, an increase of 113% 
is expected in this segment of the population, reaching a total of 
16,746,544 women (35).

A large proportion of the older adults Brazilian population 
remains independent (36, 37), with around half having fewer than two 
diseases (37). This profile supports the need of an individualized 
analysis of older adults women with respect to maintaining breast 
cancer screening.

4.2. Breast cancer screening, clinical 
staging and mortality rate

To the best of our knowledge, this is the first study conducted in 
Brazil to evaluate breast cancer screening rates and breast cancer 
staging in women ≥70 years of age within the public healthcare 
system. As shown, between 2013 and 2019 there was a trend towards 
a reduction in the screening rate and an increase in the incidence of 
advanced stages of breast cancer at diagnosis. These findings are in 
dissonance with the increase in the older adults female segment of the 
Brazilian population and may represent one of the causes of the 
increase in mortality from breast cancer in this age group.

In the present study, the coefficient of determination was found to 
be higher in the over-70s (R2 0.84, p < 0.001) compared to the 50–69-
year old group, the group for which the Ministry of Health 
recommends screening (R2 0.48, p < 0.001). This reflects a greater 
trend towards an increase in advanced stages of the disease in the 
group of older adults women ≥70 years of age. This finding could be a 
consequence of delayed diagnosis of the disease, bearing in mind that 
tumor growth tends to be more indolent in this age group (23). In this 
respect, the current cut-off limit of 69 years of age for breast cancer 
screening can be  included as one of the explanations for the 
occurrence of advanced tumors in the older adults population (23).

Breast cancer screening coverage provided under the Brazilian 
National Public Health Service, to women aged 50 to 69 years of age 
(many currently belong to the ≥70 years of age group) ranged from 14.4 
to 24.2% during 2008–2017. Evaluation of the temporal changes in breast 
cancer screening coverage showed an initial increase, followed by stability 
(32). In the present study, the results for the years after this period in this 
age group were analyzed and showed a trend towards a reduction in 
mammographic coverage in the country as a whole. These data suggest 
that public policies were insufficient to ensure organized screening.

Moreover, there is a reduction in breast cancer screening in the 
over-seventies in Brazil leading to the assumption that women 
screened between 50 and 69 years of age did not continue screening 
after ≥70 years of age, which may partially explain the increase in 
prevalence of advanced disease stages at diagnosis in this age group. 
Similar findings could be expected in other LMIC.

This finding highlights the urgent need to review public policies 
for this group in order to foment diagnosis at an earlier stage and, 
consequently, implement timely treatment. Public healthcare in Brazil 
has failed to accompany the international trend of increasing breast 
cancer screening to include women ≥70 years of age whose functional 
status, comorbidities and life expectancy permit this indication. The 
Ministry of Health recommendations (19) contraindicate screening 
for this age group, rejecting a multidimensional evaluation of the older 
adults woman, a fact that justifies the poor breast cancer screening rate 
highlighted in the present study.

Clinically, older women tend to present with larger tumors and 
lymph node involvement at diagnosis, probably due to delayed 
diagnosis (25). In Canada, Germany and Norway, stages I and II are 

TABLE 3 Characterization of staging between 2013 and 2019 according 
to age group for Brazil and its geographical regions.

Staging/
Regions

Age group

50–69  years 
n (%)

≥70  years n 
(%)

Value of 
p*

Brazil

I and II 48,567 (59.2) 15,387 (55.7)
0.001

III and IV 33,440 (40.8) 12,258 (44.3)

Midwest

I and II 2,378 (54.2) 618 (53.5)
0.642

III and IV 2008 (45.8) 538 (46.5)

Northeast

I and II 11,387 (56.9) 3,625 (55.0)
0.007

III and IV 8,631 (43.1) 2,969 (45.0)

North

I and II 1,310 (55.4) 304 (49.6)
0.010

III and IV 1,053 (44.6) 309 (50.4)

Southeast

I and II 22,426 (60.2) 7,332 (56.0)
0.001

III and IV 14,847 (39.8) 5,759 (44.0)

South

I and II 11,066 (61.6) 3,508 (56.7)
0.001

III and IV 6,901 (38.4) 2,683 (43.3)

Pearson’s chi-square, absolute frequency (relative frequency), *p< 0.05. 
The meaning of the bold values provided in table is the geographical regions of Brazil.

https://doi.org/10.3389/fpubh.2023.1232668
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Rocha et al. 10.3389/fpubh.2023.1232668

Frontiers in Public Health 06 frontiersin.org

FIGURE 2

Comparison of the results of the Poisson regression analysis on staging in Brazil as a whole and for the geographical regions: (A) Brazil; (B) Midwest; 
(C) North; (D) Northeast; (E) Southeast; and (F) South, between women ≥70  years of age and those of 50–69  years of age for the 2013–2019 period.

more common than stages III and IV (20–22). Reports from other 
countries have shown varying results with respect to clinical staging, 
including an increase in the incidence of stage II and III disease in 
women over 80 years of age (23) and an increase in the prevalence of 
stage IV (24).

Regarding molecular subtype, specific data in the older adults 
population also appear to be limited. Luminal A breast cancer is the most 
common subtype in women of all races and ethnicities worldwide (38), 

followed by luminal B HER2-negative, HER2-positive, and triple-negative 
breast cancer (39). In Brazil, the most common breast cancer subtype was 
luminal A (48.0%), followed by luminal B-HER2 positive-like (17.0%) 
and triple-negative (15.6%) (40). Given the similarity of the data in Brazil 
and worldwide, we do not believe that molecular subtypes affect the 
staging results found in the present study.

The higher mortality rate in this group is probably due to the lack 
of breast cancer screening, the more advanced stages of the disease at 
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diagnosis, under-treatment and the presence of multiple 
comorbidities (25).

4.3. Need for evaluation that goes beyond 
chronological age

Age alone should not define any aspect of the management of 
older adults women with breast cancer, as chronological age is unable 
to predict an individual’s physiological decline, since comorbidities 
and other determinants all play a role in the body’s aging process (12, 
13, 41). All decisions should take the following factors into 
consideration: physiological age, estimated life expectancy, risks, 
benefits, tolerance to treatment, the patient’s preference and potential 
barriers to treatment (4, 42–45).

Mortality indexes that use age, comorbidities and functional status 
to predict life expectancy over the long term have been used in other 
countries to support decisions regarding when to cease screening (6, 
8, 44). Identifying women with sufficient life expectancy to benefit 
from screening would minimize the harm associated with false-
positive results and over-diagnosis in women who will not live long 
enough to obtain benefit (13, 16).

The aging of the Brazilian population has triggered demands to 
change public policies, with different services for this group being 
required (46, 47). In view of the specificity and heterogeneity involved 
in the aging process, a multidimensional evaluation is required that 
encompasses functionality, fragility risk, degree of dependence, 
cognitive ability (46, 48), and the social and family context (48) 
whenever elaborating a treatment plan. Indeed, decisions regarding 
breast cancer screening and treatment cannot be  based on age 
alone (49).

The study limitations include its retrospective design and the use 
of secondary data that limit the analysis of other important variables 
in the context of the older adults population. Nevertheless, this large 
and representative population sample increases the robustness and 
internal validation of the study. Furthermore, the quality of the data 
obtained from DATASUS, whose records have functioned 
autonomously and independently for more than 20 years, merits 
particular mention. Finally, we believe that the data from the present 
study highlight a need to reformulate actions of screening, diagnosis 
and treatment in women ≥70 years of age of age in Brazil, and may 
serve as an alert to public managers in other LMIC.

5. Conclusion

In view of the aging Brazilian population and the heterogeneity of 
the functional and cognitive status of older adults women, breast 
cancer screening in the group of women ≥70 years of age in the 
Brazilian National Health Service merits further debate within the 
realm of implanting public policies. Equity should be sought between 

the different regions of the country so that all older adults women for 
whom it is recommended have the opportunity to undergo breast 
cancer screening, identifying means of meeting this growing demand 
with quality and resoluteness.

Basing the decision to cease breast cancer screening on 
chronological age is insufficient to deal with the multi-dimensionality 
of aging. The perception of the aging process needs to be broadened, 
using measures to evaluate functional/cognitive status, comorbidity 
index and the estimated number of years of breast cancer-
specific survival.
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