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Abstract

Background: Mass population screening for the early detection of cervical and breast cancer has been shown to
be a safe and effective strategy worldwide and has reduced the incidence and mortality rates of these diseases. The
aim of this study is to analyse the reach of screening tests for cervical and breast cancer according to
sociodemographic variables and to analyse their correlation with a healthy lifestyle.

Methods: We have analysed data collected from 31.845 women aged 18 and over, who were interviewed for the
Brazilian National Health Survey, a nationwide household inquiry, which took place between August 2013 and
February 2014. The Pap tests performed in the last 3 years in women aged between 25 and 64 and screening
mammogram performed in the last 2 years in women aged between 50 and 69 were considered adequate. We
identified habits that constitute a healthy lifestyle, such as the consumption of five or more daily servings of fruits
and vegetables, 30 min or more of leisurely physical activity and not smoking.

Results: We observed that the Pap test (78.8 %) was more widespread than the screening mammogram (54.5 %),
with significant geographical and social differences concerning access to health care. Access for such screening was
higher for women living in more developed regions (Southeast and South), who were white-skinned, better educated,
living with a partner and, especially, who were covered by private health insurance. Those who underwent the tests
according to established protocols also had a healthy lifestyle, which corroborates the healthy behaviour pattern of
damage prevention.

Conclusion: Despite the progress made, social disparity still defines access to screening tests for cervical and breast
cancer, with women covered by private health insurance tending to benefit the most. It is necessary to reduce social and
regional inequalities and ensure a more uniform provision and access to the tests, especially for socially disadvantaged
women, in order to reduce the incidence and mortality rate resulting from the aforementioned diseases.
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Background
The mass population screening for early detection of cer-
vical and breast cancer, the Pap test and screening mam-
mogram, has been shown to be a safe and effective
strategy worldwide, and is considered the main reason for
the reduction of mortality rates for these diseases [1, 2].
In Brazil, actions to control cervical and breast cancer

started taking place in the early 1980s. In the late 1990s
the National Breast and Cervical Cancer Control Program
was founded [3]. The Brazilian Ministry of Health recom-
mends that at least 70 % of women aged between 50 and
69 undergo a screening mammogram every 2 years; and
80 % of the female population aged between 25 and 64,
undergo a Pap test every 3 years [4, 5].
According to Globocan 2012’s data, the International

Agency for Research on Cancer (IARC), breast and
cervical tumours are the most common types of cancer
in Brazilian women, with incidence rates of 59.5/100,000
and 16.3/100,000, respectively [6].
Some factors that contribute to cervical cancer, such as

the early initiation of sexual activity, low socioeconomic
status, use of oral contraceptives and marital status are
well documented in literature. With regards to breast can-
cer, the risk of developing the disease increases according
to age, reproductive history, endocrine and genetic factors.
These two types of cancer are also associated with behav-
ioural factors. While alcohol consumption, excess weight
and postmenopausal obesity increase breast cancer risk,
smoking increases cervical cancer risk (directly related to
the amount of cigarettes smoked) [7, 8].
Breast and cervical cancer control is a priority on the

country’s health agenda and is part of the Strategic Action
Plan to Tackle Chronic Non-communicable Diseases
(NCDs) launched by the Ministry of Health in 2011 [9].
Efforts to increase the accessibility of preventative tests for
these diseases have proven effective in reducing mortality
rates of cervical cancer, but not of breast cancer, which
reveals the persistence of social and regional inequalities
in mortality from both diseases [10]. The aim of this study
is to analyse the reach of screening tests for cervical and
breast cancer and to analyse their correlation with a
healthy lifestyle.

Methods
The Brazilian National Health Survey is a nationwide
household inquiry. It was carried out between August
2013 and February 2014, in a partnership with the
Ministry of Health, the Oswaldo Cruz Foundation and
the Brazilian Institute of Geography and Statistics
(IBGE). This survey is part of the IBGE Integrated
Household Surveys System and used a subsample of
IBGE Master Sample, with the primary selection units
(PSUs) consisting of one or more census tracts. The
cluster sampling design was chosen in three selection

stages (PSU, home, adult resident) with the stratification
of the primary sampling units.
At all stages, the simple random sampling method was

used. The most qualified person residing in the selected
households provided information about sociodemographic
characteristics, access and usage of health services, and pri-
vate health insurance coverage about all residents in the
household. In each household one resident aged 18 years
or older was randomly selected for the individual interview.
This interview consisted of nine modules, namely: job
characteristics and social support; self-reported health sta-
tus; lifestyles; chronic non-communicable diseases; traffic
and labour-related accidents and violence; women's health;
maternal and child care; oral health and lastly, medical
care. In total, there were 60,202 interviews. Due to the
cluster sampling design the results were weighted to ac-
count for this effect. Further details on sampling and data
collection can be found in the 2013 National Health Survey
Report [11].
In this article we have included interviews from 31,845

women aged 18 and over, representing 52.9 % of the
study population. We have analysed the women's health
module, focusing on the performance of preventative
breast cancer (screening mammogram) and cervical can-
cer (Pap test) examinations, the lifestyle module and the
self-reported health status module. Information about
the performance of preventative examinations was re-
ported by women themselves in order to ensure better
accuracy in response. Sociodemographic information as
age, skin colour (white, black, brown), years of schooling
(≤7, 8–10, ≥ 11), marital status (living or not with a part-
ner) and household location (capital and non-capital)
was obtained from the household questionnaire.
In the lifestyle analysis the following habits were consid-

ered: smoking (never smoked; former smoker; smokes,
but not daily; smokes every day); leisurely physical activity
(engaged/not engaged in leisurely physical activity at the
recommended levels−150 min or more of mild/moderate
physical activity or 75 min or more of vigorous physical
activity per week); recommended consumption of fruit
and vegetables (consumed/did not consume at least five
daily servings of vegetables and fruit).
The self-reported health status was assessed by asking

the question- “In general, how do you evaluate your
health?” with five options as possible responses: very
good, good, fair, poor or very poor. For analysis purposes
we then grouped the answers into three categories: very
good or good, fair and poor or very poor.
The Pap test was considered appropriate when per-

formed at least once in the last 3 years among women
aged between 25 and 64. In relation to the screening
mammogram, it was considered appropriate that women
aged between 50 and 69 should have carried out the
screening within the last 2 years. Both definitions followed
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the criteria established by the Ministry of Health [4, 5]. In
the Brazilian National Health Survey, information about
screening mammogram was measured on two ways: by
the most qualified person residing in selected households
(proxy respondent) and by the interviewee aged 18 and
over (self-reported). In the current analysis, we chose to
use only self-reported data, which is considered more reli-
able [12]. The self-reported information was preceded by
the question “Have a doctor ever requested you to
undergo a screening mammogram?”. Only women who
had answered affirmatively were asked if it was performed
and when. Thus, the probability of having had a screening
mammogram was conditioned to a previous medical
consultation.
Variables such as sociodemographics, self-reported

health, lifestyle, and undergoing preventative screening of
cervical cancer and screening mammogram were analysed
according to geographical region, using the chi-square test
to verify the homogeneity of proportions, considering a
significance level of 5 %.
To evaluate the effect of variables such as sociodemo-

graphics and self-reported health status on the perform-
ance of preventative screening for cervical cancer and
screening mammogram, a logistic regression analysis took
place. The crude odds ratio was calculated and adjusted
for all the variables considered in crude regression at
significance level of 5 %.
To examine the association between healthy behaviour

and the performance of preventative screening for cervical
cancer and mammography, crude and multiple logistic
regression models with the following independent variables
were used: i) did not smoke (adding the options never
smoked and former smoker); ii) engaged in leisurely phys-
ical activity at the recommended level; iii) consumed five or
more daily servings of fruit and vegetables. We calculated
the crude OR and adjusted them according to geographical
region, household location, age, years of schooling, and
their 95 % confidence intervals.
The Brazilian National Health Survey was approved by

National Commission of Ethics in Research (CONEP) in
June 2013, Regulation No. 328.159, taking into account
all the recommendations of the Resolution 466/2012 of
the National Health Council.

Results
All variables showed significant regional differences—the
North and Northeast had the highest proportions of
people who were young, single, and brown-skinned, with
lower levels of education. In the South and Southeast
there was a concentration of older, better educated
women who were married and white-skinned. As for pri-
vate health insurance, we have identified large regional
inequalities—the amount of women from the North and

Northeast with private health insurance was proportion-
ally 50 % lower than in other regions (Table 1).
Healthy habits also varied according to the geographical

region. The proportion of women who smoked daily was
12.1 % in the South, which is much higher than the
national average (9.7 %), while the Northern region had
the lowest proportion of women who smoked (5.8 %). The
engagement in physical activity during leisure time,
although proven to be low in Brazil (18.4 %), also showed
regional differences, being more frequent in the Midwest
and Southeast, and with lesser participation in the North.
Similarly, the daily consumption of fruit and vegetables
was lower in the Northeast, in contrast to the Midwest
and Southeast, regions in which almost 50 % of women
consumed at least five servings of these foods a day. Most
women rated their own health as “very good” or “good”
and 6.7 % considered it “poor” or “very poor”, but regional
differences remained, with the worst self-reported health
in the North and Northeast regions (Table 1).
In women between 50 and 69, almost a third had

never undergone a screening mammogram, whilst in the
North this proportion exceeded 50 %. The participation
in at least one preventative examination for cervical
cancer was more frequent, reaching over 90 % among
Brazilian women aged between 25 and 64, with lower
proportions for the North and Northeast regions. Con-
sidering the timely implementation of mammography,
54.5 % had this exam done less than 2 years ago. In the
North, however, only 33.1 % had been screened. As for
preventative screening for cervical cancer, 78.8 %
reported having been screened less than 3 years ago,
without any significant regional differences (Table 1).
Table 2 shows the relationship between sociodemo-

graphic variables and the performance of preventative
screening for cervical cancer and screening mammo-
gram, according to the protocol established by the
Ministry of Health. Older women underwent fewer pre-
ventative examinations than younger ones did, most
often in the age group of 35–44. Married women,
women with higher levels of education and with private
health insurance also were more likely to have a Pap test
as recommended. For those covered by private health
insurance, accessibility rose by more than 200 % (ad-
justed OR = 2.49). Considering the crude analysis, the
geographical area of residence, the location of the
woman's home and skin colour showed a link with the
completion of preventative screening for cervical cancer,
however, they lost statistical significance after adjusting
for the other variables.
The performance of screening mammogram has statis-

tically shown a significant link with most of the sociode-
mographic variables (Table 2). Women who lived with a
partner and women who lived in urban areas were more
likely to undergo a screening mammogram than women
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Table 1 Characteristics of women aged 18 and over according to geographic region of residence. Brazilian National Health Survey,
2013

Variables North
(n = 2298)

Northeast
(n = 8504)

Southeast
(n = 14,049)

South
(n = 4675)

Midwest
(n = 2319)

Total
(n = 31,845)

p value

N % N % N % N % N % N %

Age bracket (years)

18–29 761 33.1 2304 27.1 3123 22.2 1104 23.6 627 27.0 7918 24.9 <0.001

30–39 555 24.2 1886 22.2 2931 20.9 941 20.1 499 21.5 6812 21.4

40–49 400 17.4 1557 18.3 2592 18.4 911 19.5 441 19.0 5902 18.5

50–59 274 11.9 1225 14.4 2429 17.3 788 16.8 369 15.9 5085 16.0

≥60 308 13.4 1533 18.0 2974 21.2 930 19.9 382 16.5 6127 19.2

Marital Status

Living with a partner 1425 62.0 4963 58.4 7900 56.2 2992 64.0 1385 59.7 18,666 58.6 <0.001

Not living with
a partner

873 38.0 3541 41.6 6148 43.8 1683 36.0 933 40.3 13,179 41.4

Skin colour

White 511 22.7 2306 27.6 7943 57.4 3618 78.0 923 40.4 15,301 48.8 <0.001

Black 175 7.8 1015 12.1 1357 9.8 219 4.7 167 7.3 2933 9.4

Brown 1562 69.5 5039 60.3 4540 32.8 800 17.3 1139 52.2 13,133 41.9

Years of Schooling

≤7 907 39.5 3886 45.7 4748 33.8 1804 38.6 796 34.3 12,141 38.1 <0.001

8–10 383 16.7 1183 13.9 2000 14.2 731 15.6 366 15.8 4662 14.6

≥11 1008 43.9 3436 40.4 7300 52.0 2140 45.8 1157 49.9 15,041 47.2

Women covered by private health insurance

Yes 388 16.9 1502 17.7 5619 40.0 1602 34.3 772 33.3 9882 31.0 <0.001

No 1911 83.1 7002 82.3 8430 60.0 3073 65.7 1546 66.7 21,963 69.0

Self-reported health status

Very good or good 1322 57.5 4455 52.4 9528 67.8 3078 65.8 1503 64.8 19,886 62.4 <0.001

Fair 800 34.8 3248 38.2 3792 27.0 1295 27.7 677 29.2 9812 30.8

Poor or very poor 176 7.6 801 9.4 729 5.2 302 6.5 139 6.0 2146 6.7

Smoking

Never smoked 1809 78.7 6325 74.4 10,555 75.1 3396 72.6 1769 76.3 23,855 74.9 <0.001

Former smoker 309 13.5 1337 15.7 1876 13.4 657 14.1 308 13.3 4488 14.1

Smokes, but not daily 47 2.0 140 1.7 162 1.2 57 1.2 23 1.0 429 1.3

Smokes every day 133 5.8 702 8.3 1456 10.4 565 12.1 218 9.4 3074 9.7

Leisurely physical activity at the recommended levelsa

No 1943 84.6 7005 82.4 11,370 80.9 3832 82.0 1850 79.8 26,000 81.6 0.047

Yes 355 15.4 1499 17.6 2678 19.1 844 18.0 469 20.2 5845 18.4

Recommended consumption of fruit and vegetablesb

No 1476 64.2 6115 71.9 7928 56.4 2945 63.0 1223 52.7 19,687 61.8 <0.001

Yes 822 35.8 2389 28.1 6121 43.6 1730 37.0 1096 47.3 12,158 38.2

Mammogram (50–69 years old)

Never 257 54.8 929 45.2 953 23.3 348 26.6 210 34.3 2697 31.6 <0.001

Last than two years ago 155 33.1 860 41.9 2550 62.3 785 59.9 298 48.6 4647 54.5

Two years ago or more 57 12.2 265 12.9 590 14.4 176 13.5 104 17.0 1192 14.0
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in a different situation. Having been in education for
11 years or more, and possessing private health insur-
ance, doubled the chances of women being assessed for
breast cancer according to protocol. On the other hand,
residing in the North, Northeast and Midwest reduced
the chance of having the examination performed prop-
erly. In the North, this reduction was of 65 % (adjusted
OR = 0.35).
The results of logistic regression have shown an associ-

ation between lifestyle choices and whether the preventa-
tive screening for cervical cancer or mammography was
carried out properly (Tables 3 and 4). Women who did
not smoke, who engaged in regular leisurely physical ac-
tivity and who consumed the recommended amounts of
fruit and vegetables were more likely to routinely undergo
preventative cervical cancer screening (Table 3). The same
pattern was observed for those who underwent mammog-
raphy according to protocol (Table 4). All three lifestyle
choices remained statistically significant associated with
both screenings after controlling for the confounders
region of residence, age, years of schooling and household
location. (Tables 3 and 4).

Discussion
The Pap test coverage among women aged 25–64 years
was almost 80 %, reaching the standard recommended
by the Ministry of Health for the Brazilian population.
However, for mammograms, the proportion was 54.5 %,
failing to comply with the 70 % target.
There were geographic and socioeconomic differences

which influenced access to the Pap test and screening
mammogram. Women living in the Southeast and South,
who were white-skinned, better educated, living with a
partner and, especially, those covered by private health
insurance had a better chance of getting screened. Those
who underwent examinations according to established
protocols also had a healthier lifestyle, which corroborates
the healthy behaviour pattern of damage prevention—-
regardless of the geographical region of residence and the
socioeconomic conditions.
Differences in the coverage of the Pap test by geograph-

ical regions were lower than those observed for screening
mammogram. The Pap test is available as a basic ambula-
tory care service of the Unified Health System, being

accessible to all women at no cost. In the last 20 years
Brazil has greatly extended the reach of primary care, with
the use of the Family Health Strategy [13]. The Brazilian
National Household Survey carried out in 2008 showed
that among people seeking care for health-related issues,
96.3 % were seen by a health provider in their first attempt,
without major differences between the lowest and highest-
income class [14], highlighting the universality of access to
health services. On the other hand, the screening mam-
mography is not available in the facilities that offer primary
care. Appointments have to be scheduled at centres of spe-
cialized diagnostic support services, venues largely in
demand by the private sector. Therefore, the demands of
the Unified Health System are not prioritised [14, 15].
Between 2002 and 2009, Brazil doubled its number of

mammography units, reaching a ratio of 48 mammog-
raphy units per million women, similar to the rate found
in developed countries [16]. Yet, this increase could not
be matched across the country meaning the regional and
social inequalities were not improved [17]. Moreover,
the integration between the primary and secondary
levels of care is poor, without proper ordering of assist-
ance flows and regulation centres for consultations and
examinations [18].
Therefore, access to screening mammogram for Unified

Health System users, which represent 75 % of the popula-
tion [19], is limited. This may explain the differences in ac-
cess identified between the two types of tests in this article.
Women who were older, less educated, unmarried,

brown-skinned and not covered by private health insur-
ance were less likely to undergo a Pap test or screening
mammography at the recommended intervals. This fur-
ther reveals inequality in access to such tests.
In a review article of Schueler et al. (2008) [20], the

characteristics associated with lower coverage of screen-
ing mammogram in 1988–2007 were similar to what we
have found in this study. In Brazil, the State of São Paulo
Multicenter Health Study, conducted in 2001–2002, also
showed significant socioeconomic and racial inequalities
in access to mammography examination [21]. The strong
association between being covered by private health in-
surance and the proper execution of a mammography
exam or a Pap test was also found in several inter-
national studies [2, 22, 23].

Table 1 Characteristics of women aged 18 and over according to geographic region of residence. Brazilian National Health Survey,
2013 (Continued)

Pap test (25–64 years old)

Never 213 12.8 739 12.3 899 8.9 222 6.6 133 7.8 2205 9.7 <0.001

Last than 3 years ago 1243 75.1 4480 74.4 8120 80.5 2780 82.7 1372 80.7 17,994 78.8

Three years ago
or more

201 12.1 805 13.4 1069 10.6 360 10.7 194 11.4 2629 11.5

aat least 150 min or more of mild/moderate physical activity or 75 min or more of vigorous physical activity per week
bat least five daily servings of vegetables and fruit

Theme Filha et al. International Journal for Equity in Health  (2016) 15:136 Page 5 of 8



Despite the social and regional disparities in accessibility
of screening mammogram in Brazil, the country witnessed
an expansion in coverage in the last 10 years, increasing
from 47.2 % in 2003 to 54.5 % in 2013. For the Pap test,
the increase was even greater—from 65.5 to 78.8 % [24].
The results indicate the progress achieved by the actions
taken and investments made in the country.
We can detect the effectiveness of the prevention of

cervical cancer by analysing the trend of mortality from
the disease. There was a steady decline in mortality rates

in all regions of Brazil from 1980 to 2010 [10]. The uni-
versal provision of primary care has an important role,
since early treatment of precursor injuries of this type of
cancer can occur at the outpatient level.
As for breast cancer, the reduction observed in mortality

is restricted to the capitals of the Southeast and South
[10], which hold the largest population proportions with
private health insurance, 56.3 and 54.1 % respectively [19],
higher rates of screening mammogram and specialized
hospital services [17, 25].

Table 2 Crude and adjusted Odds Ratio for Pap test and screening mammogram. Brazilian National Health Survey, 2013

Variables Pap tests performed in the last 3 years
in women aged between 25 and 64

Screening mammogram performed in the
last 2 years in women aged between 50 and 69

OR crude
(95 % CI)

p value Adjusted ORa

(95 % CI)
p value OR crude

(95 % CI)
p value Adjusted ORb

(95 % CI)
p value

Region <0.001 0.066 <0.001 <0.001

North 0.73 (0.61–0.87) 0.93 (0.77–1.11) 0.30 (0.23–0.38) 0.35 (0.27–0.46)

Northeast 0.70 (0.61–0.81) 0.93 (0.81–1.08) 0.44 (0.37–0.52) 0.56 (0.46–0.69)

Southeast 1 1 1 1

South 1.16 (0.96–1.40) 1.16 (0.96–1.41) 0.91 (0.72–1.13) 1.05 (0.83–1.41)

Midwest 1.02 (0.87–1.19) 1.13 (0.94–1.29) 0.57 (0.47–0.71) 0.59 (0.47–0.74)

Household location <0.001 0.29 <0.001 0.014

Capital 1.43 (1.25–1.65) 1.08 (0.93–1.26) 2.22 (1.82–2.71) 1.34 (1.06–1.70)

Non-capital 1 1 1 1

Age bracket (years) <0.001 <0.001

25–34 1.52 (1.30–1.77) 1.28 (1.08–1.51) – –

35–44 1.97 (1.70–2.28) 1.70 (1.45–1.99) – –

45–54 1.78 (1.52–2.09) 1.70 (1.43–2.01) – –

55–64 1 1 – –

Years of Schooling <0.001 <0.001 <0.001 <0.001

≤7 1 1 1 1

8–10 1.35 (1.15–1.59) 1.19 (1.00–1.41) 2.03 (1.59–2.58) 1.70 (1.28–2.23)

≥11 2.20 (1.95–2.49) 1.56 (1.35–1.80) 3.02 (2.53–3.60) 1.99 (1.62–2.44)

Marital Status <0.001 <0.001 <0.001 <0.001

Living with a partner 1.86 (1.66–2.08) 1.85 (1.64–2.01) 1.44 (1.24–1.67) 1.54 (1.31–1.80)

Not living with a partner 1 1 1 1

Skin colour <0.001 0.037 <0.001 0.772

White 1 1 1 1

Black 0.74 (0.60–0.91) 1.01 (0.81–1.25) 0.66 (0.51–0.85) 1.07 (0.80–1.41)

Brown 0.66 (0.59–0.75) 0.86 (0.75–0.97) 0.63 (0.538–0.732) 1.07 (0.89–1.28)

Women covered by private health insurance <0.001 <0.001 <0.001 <0.001

Yes 3.21 (2.76–3.72) 2.51 (2.13–2.96) 3.75 (3.11–4.51) 2.54 (2.07–3.11)

No 1 1 1 1

Self-reported health status <0.001 0.234 <0.001 0.090

Very good or good 1.80 (1.49–2.17) 1.19 (0.97–1.45) 1.80 (1.43–2.28) 1.01 (0.77–1.32)

Fair 1.29 (1.06–1.56) 1.15 (0.94–1.40) 1.07 (0.85–1.36) 0.84 (0.64–1.09)

Poor or very poor 1 1 1 1
aAdjusted by region, household location, age, schooling, marital status, skin colour, coverage by private health insurance and self-reported health status
bAdjusted by region, household location, schooling, marital status, skin colour, coverage by private health insurance and self-reported health status
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In recent years, studies have shown that the chance of
screening for these two diseases is higher among women
with a healthy lifestyle [26, 27], which could also explain
lower incidence rates and mortality in this patient subset.
The results of this study clearly support the correlation

between a healthy lifestyle and periodic health examina-
tions. Women who engaged in physical activity during
leisure time, who did not smoke and who had a healthier
diet were more likely to carry out a Pap test and screening
mammogram following the protocol recommended by the
Ministry of Health. We observed inequality in the willing-
ness and capability of those living in poorer regions,
namely in the North and Northeast where Human Devel-
opment Index is lowest, to adopt a healthier lifestyle.
Nonetheless, this trend did not apply for smoking, where
we observed lower levels among the poorer population.
Similar results were observed in the study carried

out across a representative sample of the state of
Minas Gerais, the third largest economy in Brazil, in
2003. The author found a positive relationship between
having private health insurance and not smoking,
engaging in physical activity and eating five or more
servings of fruit and vegetables a day. Similarly, we
have established a link between seeking preventative
cervical and mammography screening tests within the
recommended period with being covered by private
health insurance [28].
The Brazilian data provided by the World Health

Survey showed that there was a decrease in the

proportion of women who smoke, from 14.9 % in 2003
to 9.7 % in 2013, an increase in the level of education
(11 years or more of education) from 30.7 to 47.2 %,
and access to private health insurance, from 25.9 to
31.0 %. All these factors contributed to improving ac-
cess to preventative screening for cervical cancer and
screening mammogram, as well as health self-
assessment – good or very good—which increased
from 48.6 to 62.4 % [24].

Conclusion
To increase the reach and reduce inequality of access to
screening tests for cervical and breast cancer, we suggest
a more even distribution of health services and provision
of access to these tests—particularly for women who are
socially disadvantaged—in order to reduce the incidence
and mortality from these diseases.
Regarding the study's weaknesses, the sources of

information on screening tests were self-reported,
therefore subject to memory and information bias.
However, studies related to the screening of cervical
and breast cancer in the United States have already
shown that there is a high correlation between self-
reported data and those recorded in medical records
[29, 30]. Particularly in relation to screening mammo-
gram in Brazil, self-reported data tend show a slightly
lower coverage in comparison to when it is provided by
the proxy respondent (60 %) [31].

Table 3 Healthy lifestyle associated with Pap test screening performed in the last 3 years in women aged between 25 and 64.
Brazilian National Health Survey, 2013

Variables Pap test screening performed in the last 3 years in women aged between 25 and 64

Crude OR
(IC 95 %)

p-value Adjusted ORa

(IC 95 %)
p-value Adjusted ORb

(IC 95 %)
p-value

Not smoking 1.78 (1.54–20.6) <0.001 1.83 (1.58–2.12) <0.001 1.66 (1.43–1.92) <0.001

Recommended leisurely physical activityc 2.21 (1.85–2.64) <0.001 2.20 (1.84–2.64) <0.001 1.96 (1.63–2.35) <0.001

Recommended consumption of fruit and vegetablesd 1.39 (1.24–1.55) <0.001 1.34 (1.19–1.50) <0.001 1.27 (1.14–1.43) <0.001
aAdjusted only for region
bAdjusted for age, schooling, region and household location
cat least 150 min or more of mild/moderate physical activity or 75 min or more of vigorous physical activity per week
dat least five daily servings of vegetables and fruit

Table 4 Healthy lifestyle associated with screening mammogram performed in the last 2 years in women aged between 50 and 69.
Brazilian National Health Survey, 2013

Variables Screening mammogram performed in the last 2 years in women aged between 50 and 69

Crude OR
(IC 95 %)

p-value Adjusted ORa

(IC 95 %)
p-value Adjusted ORb

(IC 95 %)
p-value

Not smoking 1.41 (1.15–1.74) 0.001 1.49 (1.21–1.83) <0.001 1.59 (1.26–2.01) <0.001

Recommended leisurely physical activityc 3.22 2.63–3.96) <0.001 3.31 (2.69–4.06) <0.001 2.85 (2.23–3.63) <0.001

Recommended consumption of fruit and vegetablesd 1.62 (1.40–1.86) <0.001 1.54 (1.33–1.78) <0.001 1.45 (1.23–1.72) <0.001
aAdjusted only for region
bAdjusted for age, schooling, region and household location
cat least 150 min or more of mild/moderate physical activity or 75 min or more of vigorous physical activity per week
dat least five daily servings of vegetables and fruit
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As for the study’s strengths, the data is primary,
population-based, representative of the country and
macro-geographical.

Acknowledgements
The authors would like to acknowledge the cooperation of Brazilian Institute
of Geography and Statistics (IBGE), the field work team and all people that
kindly accepted to participate.

Funding
This study was supported by grants from Ministry of Health of Brazil.

Availability of data and materials
All data from the Brazilian National Health Survey are fully available without
restriction at: http://www.ibge.gov.br/home/estatistica/populacao/pns/2013/
default_microdados.shtm.

Authors’ contribution
MMTF designed and conducted the analysis, drafted the paper and supervised
the writing of the manuscript. MCL provided substantial contributions to draft
paper. EFVO, APEP and SGNG drafted the paper. All authors helped to interpret
the findings, reviewed and approved the final draft.

Competing interests
None of the authors have any competing interests in the manuscript.

Received: 29 April 2016 Accepted: 1 September 2016

References
1. Arbyn M, Raifu AO, Weiderpass E, Bray F, Antttila A. Trends of cervical cancer

mortality in the member states of the European Union. Eur J Cancer. 2009;
45(15):2640–8.

2. Ryerson AB, Miller JW, Eheman CR, Leadbetter S, White MC. Recent trends in
U.S. mammography use from 2000 to 2006: a population-based analysis.
Prev Med. 2008;47:477–82.

3. Silva RCF, Hortale VA. Breast cancer Screening in Brazil: Who, How and Why?
Rev Bras Cancerol. 2012;58(1):67–71.

4. INCA. Coordenação Geral de Ações Estratégicas. Divisão de Apoio à Rede
de Atenção Oncológica. Brazilian Cervical Cancer Screening Guidelines. Rio
de Janeiro: INCA, 2011. Available at: http://www1.inca.gov.br/inca/Arquivos/
Titulos/Nomenclatura_colo_do_utero.pdf. Accessed on March 30th 2016.

5. INCA. Instituto Nacional de Câncer José Alencar Gomes da Silva. Guidelines
for the early detection of breast cancer in Brazil. Instituto Nacional de
Câncer José Alencar Gomes da Silva – Rio de Janeiro: INCA, 2015. Available
at: http://www1.inca.gov.br/inca/Arquivos/livro_deteccao_precoce_final.pdf.
Accessed on March 30th 2016.

6. Ferlay J, Soerjomataram I, Ervik M, Dikshit R, Eser S, Mathers C, Rebelo M,
Parkin DM, Forman D, Bray, F. GLOBOCAN 2012 v1.0, Cancer Incidence
and Mortality Worldwide: IARC CancerBase No. 11 [Internet]. Lyon, France:
International Agency for Research on Cancer; 2013. Available at: http://
gco.iarc.fr/today/online-analysis-table?mode=population&mode_
population=world&population=900&sex=2&cancer=15&type=0&statistic=
0&prevalence=0&color_palette=default. Accessed on March 30th 2016.

7. Phillips AN, Smith GD. Cigarette smoking as a potential cause of cervical
cancer: has confounding been controlled? Int J Epidemiol. 1994;23(1):42–9.

8. Sprague BL, Gangnon RE, Hampton JM, Egan KM, Titus LJ, Kerlikowske K, et
al. Variation in Breast Cancer-Risk Factor Associations by Method of
Detection: Results From a Series of Case-control Studies. Am J Epidemiol.
2015;181(12):956–69.

9. Brasil, 2011. Ministério da Saúde. Secretaria de Vigilância em Saúde.
Departamento de Análise de Situação de Saúde. Plano de ações
estratégicas para o enfrentamento das doenças crônicas não transmissíveis
(DCNT) no Brasil 2011–2022 / Ministério da Saúde. Secretaria de Vigilância
em Saúde. Departamento de Análise de Situação de Saúde – Brasília:
Ministério da Saúde, 2011. 160 p.: il. – (Série B. Textos Básicos de Saúde).
Available at: http://bvsms.saude.gov.br/bvs/publicacoes/plano_acoes_
enfrent_dcnt_2011.pdf. Acessed on March 30th 2016.

10. Girianelli VR, Gamarra CL, Azevedo e Silva G. Disparities in cervical and
breast cancer mortality in Brazil. Rev Saúde Pública. 2014;48(3):459–67.

11. Instituto Brasileiro de Geografia e Estatística. Pesquisa Nacional de Saúde
2013. Percepção do estado de saúde, estilos de vida e doenças crônicas.
Brasil, Grandes Regiões e Unidades da Federação. Available at: ftp://ftp.ibge.
gov.br/PNS/2013/notastecnicas.pdf. Acessed on March 30th 2016.

12. Barratt A, Cockburn J, Smith D, Redman S. Reliability and validity of women's
recall of mammographic screening. Aust N Z J Public Health. 2000;24(1):79–81.

13. Paim J, Travassos C, Almeida C, Bahia L, Macinko J. O Sistema de saúde
brasileiro: história, avanços e desafios. Lancet. 2011;377(9779):1778–97.

14. Brasil, 2010. Ministério do Planejamento, Orçamento e Gestão. Diretoria
de Pesquisas. Coordenação de Trabalho e Rendimento. Pesquisa
Nacional por Amostra de Domicílios: um Panorama da Saúde no Brasil/
Acesso e utilização dos serviços, condições de saúde e fatores de risco e
proteção à saúde, 2008. Instituto Brasileiro de Geografia e Estatística –
IBGE. Rio de Janeiro: 2010. 245p. Available at: http://www.ibge.gov.br/
home/estatistica/populacao/panorama_saude_brasil_2003_2008/PNAD_
2008_saude.pdf. Acessed on March 30th 2016.

15. IBGE, 2015. Coordenação de Trabalho e Rendimento. Pesquisa Nacional de Saúde
2013 ciclos de vida: Brasil e grandes regiões. Instituto Brasileiro de Geografia e
Estatística-IBGE. Rio de Janeiro: 2015. 92 p. Available at: http://biblioteca.ibge.gov.
br/visualizacao/livros/liv94522.pdf. Acessed on March 27th 2016.

16. Autier P, Ouakrim DA. Determinants of the number of mammography units
in 31 countries with significant mammography screening. Br J Cancer. 2008;
99(7):1185–90.

17. Oliveira EXG, Pinheiro RS, Melo ECP, Carvalho MS. Socioeconomic and
geographic constraints to access mammography in Brasil, 2003–2008. Cien
Saude Colet. 2011;16(9):3649–64.

18. Fausto MCR, Giovanella L, Mendonça MHM, Seidi H, Gagno J. A posição da
Estratégia Saúde da Família na rede de atenção à saúde na perspectiva das
equipes e usuários participantes do PMAQ-AB. Saúde Debate. 2014;38:13–33.

19. Agencia Nacional de Saúde Suplementar (ANS). Caderno de Informação da
Saúde Suplementar: beneficiários, operadoras e planos. Rio de Janeiro ano
10, n. 1:1-64. Available at: http://www.ans.gov.br/images/stories/Materiais_
para_pesquisa/Perfil_setor/Caderno_informacao_saude_suplementar/2016_
mes03_caderno_informacao.pdf. Acessed on March 30th 2016.

20. Schueler KM, Chu PW, Smith-Bindman R. Factors associated with
mammography utilization: a systematic quantitative review of the literature.
J Womens Health. 2008;17(9):1477–97.

21. Amorim VMSL, Barros MBA, César CLG, Caradina L, Goldbaum M. Fatores
associados a não realização da mamografia e do exame clínico das mamas:
um estudo de base populacional em Campinas, São Paulo, Brasil. Cad
Saúde Pública. 2008;24(11):2623–32.

22. Akinyemiju T, Soliman MY, Banerjee M, Schwartz K, Merajver S. Healthcare
access and mammography screening in Michigan: a multilevel cross-
sectional study. Int J Equity Health. 2012;11:16.

23. Coughlin SS, Leadbetter S, Richards T, Sabatino SA. Contextual analysis of
breast and cervical cancer screening and factors associated with health care
access among United States women, 2002. Soc Sci Med. 2008;66(2):260–75.

24. Leal MC, Gama SGN, Frias PR, Szwarcwald CL. Healthy lifestyles and access
to periodic health exams among Brazilian women. Cad Saúde Pública 2005;
21 Sup:S78–S88.

25. Azevedo E Silva G, Girianelli VR, Gamarra CJ, Bustamante-Teixeira MT.
Cervical cancer mortality trends in Brazil, 1981–2006. Cad Saude Publica.
2010;26(12):2399–407.

26. Richard A, Rohrmann S, Schmid SM, Tirri BF, Huang DJ, Guth U, et al. Lifestyle
and health-related predictors of cervical cancer screening attendance in a
Swiss population-based study. Cancer Epidemiol. 2015;39:870–6.

27. Hagoel L, Ore L, Neter E, Shifroni G, Rennert G. The gradient in mammography
screening behavior: a lifestyle marker. Soc Sci Med. 1999;48:1281–90.

28. Lima-Costa MF. Estilos de vida e uso de serviços preventivos de saúde entre
adultos filiados ou não a plano privado de saúde (inquérito de saúde de
Belo Horizonte). Cien Saude Colet. 2004;9(4):857–64.

29. Montano DE, Phillips WR. Cancer screening by primary care physicians:
a comparison of rates obtained from physician self-report, patient
survey, and chart audit. Am J Public Health. 1995;85:795–800.

30. Caplan LS, Mcqueen DV, Qualters ML, Garret C, Calonge N. Validity of
women’s self-reports of cancer screening test utilization in a managed care
population. Cancer Epidemiol Biomark Prev. 2003;12:1182–7.

31. Instituto Brasileiro de Geografia e Estatística. Pesquisa Nacional de Saúde
2013. Ciclos de vida. Brasil, Grandes Regiões. Available at: http://biblioteca.
ibge.gov.br/visualizacao/livros/liv94522.pdf. Acessed on March 30th 2016.

Theme Filha et al. International Journal for Equity in Health  (2016) 15:136 Page 8 of 8

http://www.ibge.gov.br/home/estatistica/populacao/pns/2013/default_microdados.shtm
http://www.ibge.gov.br/home/estatistica/populacao/pns/2013/default_microdados.shtm
http://www1.inca.gov.br/inca/Arquivos/Titulos/Nomenclatura_colo_do_utero.pdf
http://www1.inca.gov.br/inca/Arquivos/Titulos/Nomenclatura_colo_do_utero.pdf
http://www1.inca.gov.br/inca/Arquivos/livro_deteccao_precoce_final.pdf
http://gco.iarc.fr/today/online-analysis-table?mode=population&mode_population=world&population=900&sex=2&cancer=15&type=0&statistic=0&prevalence=0&color_palette=default
http://gco.iarc.fr/today/online-analysis-table?mode=population&mode_population=world&population=900&sex=2&cancer=15&type=0&statistic=0&prevalence=0&color_palette=default
http://gco.iarc.fr/today/online-analysis-table?mode=population&mode_population=world&population=900&sex=2&cancer=15&type=0&statistic=0&prevalence=0&color_palette=default
http://gco.iarc.fr/today/online-analysis-table?mode=population&mode_population=world&population=900&sex=2&cancer=15&type=0&statistic=0&prevalence=0&color_palette=default
http://bvsms.saude.gov.br/bvs/publicacoes/plano_acoes_enfrent_dcnt_2011.pdf
http://bvsms.saude.gov.br/bvs/publicacoes/plano_acoes_enfrent_dcnt_2011.pdf
ftp://ftp.ibge.gov.br/PNS/2013/notastecnicas.pdf
ftp://ftp.ibge.gov.br/PNS/2013/notastecnicas.pdf
http://www.ibge.gov.br/home/estatistica/populacao/panorama_saude_brasil_2003_2008/PNAD_2008_saude.pdf
http://www.ibge.gov.br/home/estatistica/populacao/panorama_saude_brasil_2003_2008/PNAD_2008_saude.pdf
http://www.ibge.gov.br/home/estatistica/populacao/panorama_saude_brasil_2003_2008/PNAD_2008_saude.pdf
http://biblioteca.ibge.gov.br/visualizacao/livros/liv94522.pdf
http://biblioteca.ibge.gov.br/visualizacao/livros/liv94522.pdf
http://www.ans.gov.br/images/stories/Materiais_para_pesquisa/Perfil_setor/Caderno_informacao_saude_suplementar/2016_mes03_caderno_informacao.pdf
http://www.ans.gov.br/images/stories/Materiais_para_pesquisa/Perfil_setor/Caderno_informacao_saude_suplementar/2016_mes03_caderno_informacao.pdf
http://www.ans.gov.br/images/stories/Materiais_para_pesquisa/Perfil_setor/Caderno_informacao_saude_suplementar/2016_mes03_caderno_informacao.pdf
http://biblioteca.ibge.gov.br/visualizacao/livros/liv94522.pdf
http://biblioteca.ibge.gov.br/visualizacao/livros/liv94522.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contribution
	Competing interests
	References

