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Abstract

A systematic review of studies was conducted to
determine the characteristics of epidemiological
research on risk factors for breast cancer in fe-
male samples from the general population in
Brazil. Of the 23 articles identified, only 14 were
selected for review. Most of the studies were from
Southeast Brazil. Three were cross-sectional,
conducted in specific populations, and 11 used
case-control designs. The sample sizes varied
from 40 to 164,269 women. Twenty-nine risk
factors were researched, and among these, 11
were investigated in four or more studies. Nulli-
parity was the most frequent factor, found in 12
of the studies. Prevalence of the factors varied
widely among the samples, and since the sam-
ples were heterogeneous and the studies pre-
sented several methodological limitations, a
summary mean was not calculated.

Risk Factors; Breast Neoplasms; Review Litera-
ture

Introduction

Breast cancer is the invasive neoplasm with the
highest incidence rate and mortality among
Brazilian women. From 1980 to 2000, the breast
cancer mortality rate increased from 6.14 to
9.64 per 100 thousand women, resulting in a
relative increase of 57.0%, that is, posing a ma-
jor public health problem for the country 1,2.

The disease has a multi-factor etiology and
is one of the most widely studied tumors in
terms of its determinants. Epidemiological stud-
ies and basic research have identified a series
of conditions that can predispose women to
breast cancer. Such research is crucial to knowl-
edge of the tumor biology and to identify risk
factors and especially habits that can be altered
or controlled in the attempt to decrease the
number of new cases or deaths from the dis-
ease 3.

The risk factors for breast cancer cover a
broad range of conditions, from age to complex
genetic alterations. In addition to age, first-de-
gree family history is probably the most widely
acknowledged and scientifically proven risk
factor. Nevertheless, aspects in the woman’s
hormonal and childbearing history show evi-
dence of association between the disease and
early menarche, late menopause, nulliparity,
and late first gestation 4,5.

Environmental characteristics such as diet
and body weight have also been extensively in-
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vestigated in the etiology of breast cancer. Stud-
ies conducted in populations from countries in
which the incidence is low and who immigrat-
ed to high-incidence countries have demon-
strated that descendents begin to present an
incidence similar to the country where they are
residing, raising the hypothesis that hormonal,
reproductive, and environmental factors are as
important as (or more so than) genetic factors
and probably account for the variation in rates
between different locations 6,7. This suggests
that the use of international estimates for preva-
lence of risk factors for breast cancer may not
be adequate for defining Brazilian health poli-
cies, since the populations have different char-
acteristics.

In Brazil, several studies have been done on
this topic, and since programs for early detec-
tion and health promotion target the general
population, we felt the need to critically review
these studies, describing their characteristics,
the risk factors investigated, and their distribu-
tions, thus expanding the knowledge concern-
ing the research on breast cancer epidemiology
in Brazilian women.

Material and methods

From February to December 2002, various liter-
ature searches were conducted in the MEDLINE
and LILACS databases (available at http://www.
bireme.br) in the field “subject descriptor” in
the advanced form and with the utilization of
the following key words: “breast cancer”, “risk
factors”, and “Brazil”. Additional searches were
also done in the bibliographic references of the
articles identified, in addition to consultations
with experts.

The selection aimed to include all articles
published from 1966 to 2002 with samples of
Brazilian women and with the following char-
acteristics: cross-sectional studies with sam-
ples of diverse populations, as well as case-
control and follow-up studies. In the latter two
study designs, the focus was exclusively on the
comparison groups, since if they are well-se-
lected they can represent the basic populations
in which the cases originated 8. Excluded from
the review selection were cross-sectional stud-
ies whose samples only included confirmed
breast cancer cases, studies whose results do
not present the distribution of risk factors in
the comparison groups, and repeated publica-
tions, in which case whenever possible we pre-
ferred the more complete studies in terms of
presenting the frequencies of risk factors inves-
tigated.

Data were extracted through an adaptation
of the Qualitative Assessment Questionnaire
proposed by Moreno & Lopes 9, and the follow-
ing topics and respective variables were re-
viewed:
• Identification of studies: authors, city, year,
and language of the publication;
• Study characteristics: design and data col-
lection method;
• Sample characteristics: size, mean age and/
or age bracket, and selection methods. In the
studies on associations, these characteristics
were reviewed only in the comparison groups,
as specified previously;
• Distribution of the risk factors investigated:
we considered all the factors whose frequencies
were specified in the study results. For those in
which only absolute frequency was presented,
the proportion of factors was calculated.

Data were managed using SPSS for Win-
dows, version 9.0, calculating the frequencies
of the variables. Distributions of the risk factors
that were investigated in four or more studies
were presented and the prevalence rates were
specifically reviewed again by the same observ-
er some sixty days after the first review, and in-
tra-observer reliability was estimated using the
intra-class correlation coefficient.

Results

The literature search led to 23 studies. After
reading the studies, nine were excluded: five
because they were repeat publications 10,11,12,

13,14; two were international multi-center stud-
ies originating from the same database and
which failed to present the data from the Brazil-
ian sample separately 15,16; one failed to pre-
sent the distribution of risk factors in the com-
parison groups 17; and one because the sample
consisted only of confirmed breast cancer cas-
es 18. The review of references in the articles
identified above failed to identify new contri-
butions.

The final selection thus included 14 stud-
ies, one of which evaluated two samples at dif-
ferent times 19, while in another case two stud-
ies used the same sample at different times and
with different approaches 20,21, and this also re-
sulted in 14 representative samples.

Study characteristics

Table 1 shows the principal characteristics of
the studies reviewed. In addition to these, we
found that nine studies were published in Brazil-
ian periodicals, two in international journals,
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Table 1

General characteristics of studies reviewed. Risk factors for breast cancer in Brazil.

No. Authors Year Language City, State* Design Data Sample Age bracket Sample Sample 
collection size** and/or base selection
method mean age

1 Osanai 43 1984 Portuguese Rio de Case-control Review of 295 24 to 94 Hospital NS
Janeiro, RJ patient 

histories

2 Hardy et al. 32 1989 Portuguese Campinas, Case-control Interview 348 NS Hospital and NS
SP specialized 

clinic

3 Kalache et al. 22 1993 English Fortaleza, Case-control Interview 509 NS Hospital Recruitment
CE and 
Recife, PE

4 Barros et al. 44 1996 Portuguese São Paulo, Case-control Blood tests 56 52.59 Hospital NS
SP

5 Mendonça 20 1997 Portuguese Rio de Case-control Interview and 377 56.6 Hospital visitors Recruitment
Janeiro, RJ blood tests

6 Souza et al. 33 1998 Portuguese Novo Case-control Interview and 222 54 Radiological Random
Hamburgo, mammogram diagnosis clinic
RS

7 Lima & Falk 25 1998 Portuguese Recife, PE Cross- Computer 164,269 < 20 Hospital Census
sectional consultation to > 70

8 Lamas & 1999 Portuguese Brasília, DF Cross- Interview and 3,209 NS Radiological Census
Pereira 26 sectional mammogram diagnosis clinic

9 Matuo et al. 45 2000 English Ribeirão Case-control Interview and 152 35 to 92 Population NS
Preto, SP blood tests

10 Tessaro et al. 34 2001 Portuguese Pelotas, RS Case-control Interview 1,020 47 Hospital and Systematic
neighborhood

11 Lima et al. 19*** 2001 Portuguese Aquidauana Cross- Interview, 1st: 330 1st: < 20 Indigenous Recruitment
and sectional clinical 2nd: 40 to > 69 communities
Anastácio, examination, 2nd: 20 
MS and Pap smear to > 69

12 Vasconcelos 2001 English Rio de Case-control Interview and 377 56.6 Hospital visitors Recruitment
et al. 21# Janeiro, RJ blood tests

13 Amorim 2002 English Rio de Case-control Interview and 256 53.1 Hospital Recruitment
et al. 46 Janeiro, RJ blood tests

14 Paiva et al. 31 2002 Portuguese Juiz de Case-control Interview 76 NS Hospital NS
Fora, MG

* States: RJ = Rio de Janeiro; SP = São Paulo; CE = Ceará; PE = Pernambuco; RS = Rio Grande do Sul; 
DF = Distrito Federal; MS = Mato Grosso do Sul; MG = Minas Gerais.
** In case-control studies, the sample size refers only to the number of controls.
*** Study with two different samples, the first analyzed in 1995 and the second in 1997.
# Study performed with the same sample as in study number 5.
NS = not specified.
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two as final texts in a Master’s thesis and Ph.D.
dissertation, available in specific libraries, and
one was part of a book published by a society
to fight cancer. One study was done by re-
searchers from the London School of Hygiene
and Tropical Medicine (United Kingdom) 22

and the others by Brazilian researchers.
Only three of the 14 studies were cross-sec-

tional and were based in the following popula-
tions: indigenous women, women from a pri-
vate radiological diagnostic clinic, and women
treated at a cancer hospital screening service.

In two cross-sectional studies, the study
population consisted of the census of women
evaluated during a given time period, and in
the third the sample was voluntary, following
recruitment. Age was the variable used for
matching in ten of the 11 case-control studies.
Two studies also matched other characteristics,
such as area of residence and hormonal and re-
productive variables.

Few studies specified the criteria for inclu-
sion and exclusion of controls, with the excep-
tion that the women could not have a personal
history of breast cancer. One study excluded
women with gynecological or endocrine prob-
lems; another excluded pre-menopausal women
using hormone replacement therapy; and a
third excluded pregnant women or those with
diseases possibly related to the use of oral con-
traceptives.

Risk factors investigated

A total of 29 risk factors were investigated, but
with wide variation in the frequency in the sam-
ples. The following risk factors were only inves-
tigated in one study each: area of residence, ex-
cessive fat intake, high height, serum lipid lev-
el, history of benign breast disease, and inves-
tigation of polymorphisms. Socio-demograph-
ic characteristics like schooling, marital status,
and skin color, in addition to lifestyle habits such
as smoking and alcohol consumption were in-
cluded in more studies. Still, the vast majority
assessed family history of breast cancer and
the women’s own hormonal and reproductive
history. Nulliparity was the most frequently in-
vestigated variable (12 studies).

Eleven risk factors were considered in four
or more samples, but their prevalence rates var-
ied greatly (Table 2). In addition, some numer-
ic variables such as age at menarche and age at
first gestation used different cutoffs in the vari-
ous studies, as shown in Table 2. Finally, the
analysis of reliability in obtaining these preva-
lence rates showed an intra-class correlation
coefficient of 0.95 (95%CI: 0.94-0.96).

Discussion

Knowing the distribution of risk factors for
breast cancer in a given population can help
identify the groups at greatest risk who would
benefit from a systematic program for early de-
tection of the disease. This knowledge is ob-
tained through epidemiological research, prin-
cipally surveys and cross-sectional studies,
which are appropriate designs for estimating
the prevalence of an exposure or disease at a
given point in time 23,24. Unfortunately, only
three cross-sectional studies were found in this
review, and their findings need to be analyzed
with caution because they were based in very
specific populations.

The first was a survey of women who came
for screening at a cancer hospital to evaluate
suspicious signs and symptoms. This suggests
that some risk factors, not only for breast can-
cer, but also for other types of tumors, could be
overrepresented in this group and leads us to
suspect that some of the women may already
have had the disease, but without an estab-
lished diagnosis. Nevertheless this potential
bias was not mentioned in the study 25.

The second cross-sectional study, by Lamas
& Pereira 26, was also a survey of women who
came to a private radiological diagnostic clinic.
In relation to the specificity of this population,
this characteristic led us to note that high so-
cioeconomic status and related co-factors might
also be overrepresented in this group. Corrob-
orating this hypothesis, the groups showed oth-
er interesting findings, such as 19.0% of women
with a family history of breast cancer and 0.5%
of breast cancer survivors, prevalence rates
that were not found in the other studies we re-
viewed.

The last cross-sectional study contained
two small samples of indigenous women, who
thus presented very specific characteristics.
Unlike the results of the previous study, we
highlight the lack of family or personal history
of breast cancer among the indigenous women,
but this may have been a chance finding. An-
other limitation of the study, identified by the
authors themselves, was that the samples were
voluntary, which may have produced a bias in
the results, since women who submit sponta-
neously to screening may have a different per-
ception of their health status as compared to
the overall population 19,24.

The other samples reviewed in the current
study were the controls from case-control stud-
ies conducted in Brazil and specifically involved
three potential limitations. The first relates to
the size of these comparison groups, nine out
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Table 2

Prevalence rates of risk factors investigated in four or more studies.

Risk factor Prevalence (%) Sample size Study Design

Marital status single: yes/no 4.80 377 Mendonça 20 Case-control

5.70 348 Hardy et al. 32 Case-control

12.90 1,020 Tessaro et al. 34 Case-control

15.30 330 Lima et al. 19 Cross-sectional

64.10 295 Osanai 43 Case-control

Skin color white: yes/no 44.70 76 Paiva et al. 31 Case-control

48.00 256 Amorim et al. 46 Case-control

59.00 295 Osanai 43 Case-control

80.30 152 Matuo et al. 45 Case-control

84.40 1,020 Tessaro et al. 34 Case-control

General family history 0.00 330 Lima et al. 19 Cross-sectional

of breast cancer: yes/no 0.00 40 Lima et al. 19 Cross-sectional

3.90 256 Amorim et al. 46 Case-control

4.20 295 Osanai 43 Case-control

6.50 164,269 Lima & Falk 25 Cross-sectional

9.80 377 Mendonça 20 Case-control

12.20 1,020 Tessaro et al. 34 Case-control

15.50 348 Hardy et al. 32 Case-control

19.00 3,209 Lamas & Pereira 26 Cross-sectional

First-degree family history 2.70 222 Souza et al. 33 Case-control

of breast cancer: yes/no 3.50 348 Hardy et al. 32 Case-control

9.80 377 Mendonça 20 Case-control

13.10 76 Paiva et al. 31 Case-control

Early menarche: yes/no

< 11 years 9.00 164,269 Lima & Falk 25 Cross-sectional

< 12 years 12.20 295 Osanai 32 Case-control

≤ 11 years 16.40 76 Paiva et al. 31 Case-control

≤ 11 years 26.30 152 Matuo et al. 45 Case-control

≤ 11 years 29.30 3,209 Lamas & Pereira 26 Cross-sectional

≤ 12 years 40.60 377 Mendonça 20 Case-control

≤ 12 years 41.40 256 Amorim et al. 31 Case-control

≤ 12 years 42.70 1,020 Tessaro et al. 34 Case-control

≤ 12 years 69.60 330 Lima et al. 19 Cross-sectional

Use of oral contraceptives: yes/no 4.00 330 Lima et al. 19 Cross-sectional

7.20 222 Souza et al. 33 Case-control

9.90 3,209 Lamas & Pereira 26 Cross-sectional

27.00 348 Hardy et al. 32 Case-control

28.70 295 Osanai 43 Case-control

47.40 152 Matuo et al. 45 Case-control

75.20 1,020 Tessaro et al. 34 Case-control

(continues)
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Table 2 (continued)

Risk factor Prevalence (%) Sample size Study Design

Late first pregnancy: yes/no

≥ 35 years 0.10 152 Matuo et al. 45 Case-control

≥ 30 years 6.60 76 Paiva et al. 31 Case-control

≥ 31 years 7.50 509 Kalache et al. 22 Case-control

≥ 31 years 7.60 1,020 Tessaro et al. 34 Case-control

≥ 30 years 7.80 348 Hardy et al. 32 Case-control

≥ 30 years 9.50 377 Mendonça 20 Case-control

> 35 years 17.10 3,209 Lamas & Pereira 26 Cross-sectional

Nulliparity: yes/no 8.90 348 Hardy et al. 32 Case-control

9.20 152 Matuo et al. 45 Case-control

9.60 1,020 Tessaro et al. 34 Case-control

10.50 76 Paiva et al. 31 Case-control

12.20 222 Souza et al. 33 Case-control

12.50 377 Mendonça 20 Case-control

13.30 256 Amorim et al. 46 Case-control

14.10 509 Kalache et al. 22 Case-control

14.20 330 Lima et al. 19 Cross-sectional

15.00 3,209 Lamas & Pereira 26 Cross-sectional

16.50 164,269 Lima & Falk 25 Cross-sectional

50.80 295 Osanai 43 Case-control

No breastfeeding: yes/no 9.40 295 Osanai 43 Case-control

14.90 348 Hardy et al. 32 Case-control

15.10 152 Matuo et al. 45 Case-control

19.50 1,020 Tessaro et al. 34 Case-control

19.90 377 Mendonça 20 Case-control

31.90 3,209 Lamas & Pereira 26 Cross-sectional

46.00 76 Paiva et al. 31 Case-control

History of abortion: yes/no 1.40 330 Lima et al. 19 Cross-sectional

11.40 76 Paiva et al. 31 Case-control

35.00/26.20* 164,269 Lima & Falk 25 Cross-sectional

37.30 1,020 Tessaro et al. 34 Case-control

26.20/41.40** 295 Osanai 43 Case-control

53.90 377 Mendonça 20 Case-control

Smoking: yes/no 1.50 40 Lima et al. 19 Cross-sectional

7.00 330 Lima et al. 19 Cross-sectional

13.50 377 Mendonça 20 Case-control

24.00 164,269 Lima & Falk 25 Cross-sectional

34.40 256 Amorim et al. 46 Case-control

* Total abortions / induced abortions.
** Spontaneous abortions / induced abortions.
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of 11 of which consisted of fewer than 400
women. Such samples were too small to pre-
cisely detect risk factors with low prevalence
rates, such as history of breast cancer in first-
degree relatives.

The second limitation is the background
population from which the controls were ob-
tained, where nearly 50.0% of the groups were
patients who were hospitalized or under out-
patient treatment for various diseases. Individ-
uals with such characteristics present logistic
advantages and availability for the studies and
tend to recall their exposures and living char-
acteristics more accurately than those who are
apparently healthy. However, hospital-based
controls may have diseases that share some
risk factors with those being investigated for
breast cancer, such as smoking, alcohol abuse,
use of oral contraceptives, obesity, and others.
Such factors may also thus be overrepresented
in these samples, generating higher prevalence
estimates than in the overall population 8,27.
The current review found few studies that had
excluded individuals with diseases related to
these risk factors from their controls.

A third limitation relates to matching, which
can introduce a bias whereby controls differ
from the basic population because they are sim-
ilar to the cases in relation to the variables used
in the matching. This effect can compromise
the use of controls as representative of a given
population in relation to the prevalence of the
matched variable or other related factors 27.

Despite these methodological problems, an
advantage identified in this review was that in
the majority of the studies, the data were col-
lected through interviews prepared according
to the specific objectives. This measure can
minimize information errors and limitations
that are present when the data are collected
from existing registries or files 8.

As for the most frequently investigated risk
factors, we note a wide variation in the esti-
mates. The heterogeneity of the samples may
have contributed to this phenomenon. Howev-
er, some findings merit specific comments. Ini-
tially, a first-degree family history of breast can-
cer, in addition to advanced age, is the most
widely known and well-established high-risk
factor for breast cancer. Risk is particularly in-
creased if the disease in the family member oc-
curred before menopause, and is apparently
due to genetic factors 5,28,29.

According to cross-sectional studies in the
United States with populations of adult women,
some 5.0% to 10.0% presented a first-degree
family history of breast cancer 30. However, lit-
tle is known about the prevalence of this factor

in the Brazilian population. Higher prevalence
rates than these, as for example in the study by
Paiva et al. 31, which was 13.10%, should be an-
alyzed with caution, because the finding may
be due to chance or methodological character-
istics. For example, the study by Mendonça 20,
including hospital visitors in the controls, esti-
mated a 9.8% prevalence rate for first-degree
family history of breast cancer in this group;
however, when the author analyzed a second
model, in which visitors of parents hospitalized
for breast cancer were excluded, the preva-
lence rate dropped to 3.7%, a figure much more
similar to those found in the studies by Hardy
et al. 32 and Souza et al. 33, which were 3.5%
and 2.7%, respectively.

Another noteworthy finding was the high
prevalence (75.0%) in the use of oral contracep-
tives (OC) among controls in the study by Tes-
saro et al. 34, in Pelotas, Rio Grande do Sul State.
A survey in 1992 by Costa et al. 35 in the same
city, with 677 women ages 20 to 49 years, found
a prevalence of 66.5% of oral contraceptive use,
which is also high. This may be a characteristic
of the women in the region, because another
survey, in the city of São Paulo, São Paulo State,
in the same year, by Schor et al. 36, with 1,157
women ages 10 to 49 years, estimated a preva-
lence of only 35.3% for oral contraceptive use.

The association between oral contracep-
tives and breast cancer has still not been firmly
established, but it has gained increasing scien-
tific support 5. Some studies with young women
have demonstrated that prolonged OC use in-
creases the risk of the disease in women < 45
years of age 37. The biological explanation for
this effect is that oral contraceptives increase
the proliferation of both normal epithelial cells
and malignant cells already present in the
breast tissue 38. Therefore, OC use by a large
number of women in some regions of Brazil
merits more adequate surveillance of a possi-
ble increase in the risk not only of breast can-
cer, but also of other diseases.

A third highly interesting finding in this study
relates to the high frequency of history of abor-
tion. Some two-thirds of the studies that investi-
gated the factor showed prevalence rates of
35.0% to 53.9%. On the other hand, a retrospec-
tive study by Reis et al. 39 in hospitals in the cities
of Fortaleza (Ceará), Recife (Pernambuco), Cu-
ritiba (Paraná), Rio de Janeiro (Rio de Janeiro),
and Campinas (São Paulo), from 1992 to 1993,
with 4,408 women, showed a prevalence of 19.0%
of history of induced abortion, a figure which the
authors considered quite high at the time.

Interruption of early pregnancy, when the
breast tissue contains high concentrations of
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estrogens, may favor the proliferation of malig-
nant cells. However, this association is still be-
ing investigated, and the slight increase ob-
served in risk of the disease appears to be relat-
ed to certain sub-groups, such as nulliparous
women or those who had children but were ex-
posed to the factor before the first full-term
pregnancy 40. Contrary to other risk factors
(which require prolonged exposure in order to
alter risk of the disease), with abortion a single
exposure is sufficient. The main concern is that
if the association between this risk factor and
breast cancer is confirmed, the high prevalence
of abortion could have an important public
health impact, due to the excess cases of the
disease that could be related to it 41.

Some limitations in the current review should
also be considered. The first relates to the small
number of studies reviewed. Although the lit-
erature search was done in databases with a
high probability of finding Brazilian studies, it
may have been jeopardized by the strategies
used, such as key words and limiting the search
to the advanced form. Although the biblio-
graphic references from the previously selected
articles failed to add to the number of studies,
this may have occurred due to publication bias,
since there is a tendency not to publish studies
in which the results are non-significant 42.

A second limitation was that because of the
heterogeneity in the samples studied, no sum-
mary mean was calculated for the prevalence
of risk factors. Brazil is a country with conti-
nental dimensions and with numerous popula-
tion differences between its regions and States.
Although most of the studies came from cities
in the Southeast region, different characteris-
tics in the groups studied may also have result-
ed from geographic differences. Another aspect
that contributed to the wide variation in the
groups was the definition or classification of
risk factor. Some numerical variables such as
age at menarche and age at first gestation had
different cutoffs among the studies, which may

have influenced the estimate of their respective
prevalence rates.

A third limitation was the nature of the stud-
ies themselves. Most of the studies were case-
controls, a design that is highly subject to se-
lection bias, especially among controls. Due to
problems already discussed in this area, one
cannot guarantee that the control groups ana-
lyzed here were representative of their back-
ground populations. In addition, these studies
were conducted with the purpose of investigat-
ing risk factors specifically for breast cancer,
and this may have introduced some bias into
the characteristics of the samples. It is possible
that if a review were done on studies of risk fac-
tors for various diseases, but which are also re-
lated to breast cancer, the estimates of their
prevalence rates may have differed from those
found in the studies analyzed here.

Finally, analysis of the data reliability was
satisfactory and significant. This shows that the
frequencies of risk factors for breast cancer
were presented clearly and objectively in the
results of the studies. Still, it would be more ap-
propriate if the data had been collected by two
observers, and not only one, as in the case of
this review.

We believe that this review has shed new
light on the determinants of breast cancer in
Brazilian women, for example in the high preva-
lence of abortion and oral contraceptive use in
some groups. Still, given the limitations dis-
cussed above, we feel that the prevalence rates
found in the studies in this review should not
be generalized to the overall population, and
they are thus hardly adequate as parameters
for the development of health policies. There-
fore it will be necessary to develop more surveys
as well as longitudinal studies that are carefully
designed for this population. Although no pri-
mary prevention exists for this disease, ade-
quate identification of groups with risk factors
that can be altered will be highly important for
controlling this public health problem in Brazil.
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