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SUMMARY

A study of the epidemiology of breast cancer was
conducted in S@o Paulo, Brazil, with data obtained from
interviews of 536 cases of the disease and 1550 controls drawn
from women attending the same hospitals as the breast cancer
patients. Women who had had a first pregnancy prior to age 20
had only about two-thirds the breast cancer risk of those
whose first pregnancy occurred after age 25. The association
with age at first pregnancy appeared to explain at least part of
the association of decreasing breast cancer risk with increasing
parity. The protective effect of early pregnancy was confined
to women under the age of 50 at the time of interview. Among
women aged 50 or more, there was a statistically significant
association of risk with increasing weight and score on the
index weight/height2 . No such associations were found among
younger women. The cases and controls did not differ
appreciably in any of several measures of lactation experience.
The restriction to two different age groups of the two major
positive findings of the study (association of risk with late first
pregnancy and with weight) suggests that there may be two
periods of life when a woman's risk of breast tumor induction
is particularly high.

INTRODUCTION

Early studies of human breast cancer implicated some
aspect of reproductive experience as a determinant of risk (8,
18). Recent interest has centered on the large international
differences in rates of this disease and, in particular, on the
very low frequency among Asian populations (4, 17). It is
tempting to relate these two kinds of observations and to
consider whether some aspect of the reproductive process
which differs qualitatively or quantitatively between Caucasian
and Oriental cultures might be of etiological significance. The
high parity and prolonged lactation of some Oriental
populations would seem relevant. A study of the breast cancer
experience of a highly fecund non-Asian population could,
therefore, be of interest. For this reason, the City of Sao
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Paulo, Brazil, was included in an international collaborative
study of the relationship of breast cancer risk to reproductive
history and lactation experience.

In this international study, coordinated case-control studies
were conducted in 7 areasâ€”2where breast cancer rates are high
(Boston, Mass., and Glamorgan County, Wales), 2 where they
are low (Tokyo, Japan, and Taipei, Taiwan), and 3 where
intermediate rates prevail (the province of Slovenia,
Yugoslavia; Greater Athens, Greece; and SÃ£oPaulo, Brazil).
This paper presents the major results from SÃ£oPaulo.

METHODS

Although ascertainment of all cases in the selected
populations was a goal in the international study, the size of
SÃ£oPaulo precluded this. However, the series of interviewed
patients is probably representative of all incident cases in the
area, since patients were drawn from 7 major hospitals and 2
private clinics.

Cases. Only women residing within the city limits and
diagnosed during the 31 months ending June 30, 1968, were
included. Ascertainment was by 7 part-time physician
interviewers, each a member of the medical staff of the
hospital in which he conducted interviews. A number of cases
were missed during the first 9 months of the study, but
ascertainme1it was virtually complete for the participating
institutions during the subsequent 22 months. A total of 537
eligible cases was identified, and all were interviewed. A
histological slide from each case was sent to the coordinating
center in Boston. There, the central pathologist confirmed the
diagnosis of cancer in all instances.

Controls. For each breast cancer case, 3 controls were
selected from other patients in the same hospitals as the cases.
The 3 eligible patients in the beds closest to the case at the
time of her interview were selected. Eligibility required
residence in the study area and no history of breast cancer.
For cases 35 years old or older, it was required that controls
also be 35 or older. For cases younger than 35, the controls
were required to be within 2 years of the age of the case. If 3
eligible control patients were not found at the time of the case
interview, later efforts were made until 3 were identified. It
was not always possible to identify 3 controls for cases in the
private clinics, and in a few instances only I or 2 controls were
interviewed. In all, I 605 eligible controls were identified and
1555 of these (96.9%) were interviewed.
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Age%of

casesBosto&'MiyagibAthensâ€•SÃ£o

Paulo<20

20â€”34
35â€”44
45â€”54
55â€”64
65â€”74

75+0.0

1.5
9.6

20.1
26.0
24.5
18.30.9

10.3
28.6
34.7
14.1

8.0
3.30.0

4.2
22.7
28.6
25.5
14.3
4.70.0

6.5
22.9
30.5
24.8
10.6

4.7Total100.099.9100.0100.0
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Interviews. All interviews were conducted in hospitals; that
is, none was attempted with a patient discharged prior to
identification. Interviewers rated the information obtained as
reliable, doubtful, or unreliable. Interviews rated unreliable (1
case, 5 controls) are excluded from the analyses but those
rated doubtful [25 (4.7%) of the cases and 87 (5.6%) of the
controls] are retained. Beginning and ending times were
recorded for each interview, and durations were calculated
subsequently. The mean and standard error of these durations
for cases and controls are 22.1 Â±0.51 and 23.5 Â±0.30 mm,
respectively. While these durations differ significantly, the
difference ( 1.4 mm) is small and is explained by the higher
parity of the controls; this required a longer time to complete
the information pertaining to pregnancies and lactation.

Statistical Methods. The analyses presented are based on the
536 cases and I 550 controls who provided usable interviews.
Deviations from these numbers in individual tables result
either from item nonresponse or exclusion of specified groups
such as single or nulliparous women. Observed values are
actual numbers of breast cancer cases. The expected values are
derived by applying to the total number of interviewed cases
in each I 0-year age group, the percentage distribution of the
controls in the corresponding age group, and summing over all
age groups. All the expected values presented are adjusted for
age in this way. Some items are adjusted for other variables in
addition to age. Differences between case and control
distributions were evaluated for statistical significance by the
summary X2 test with 1 degree of freedom described by
Mantel and Haenszel ( 15) and by Mantel (14).

RESULTS

Age Distribution. The data do not permit estimates of
incidence rates because an unknown number of cases were
diagnosed in nonparticipating institutions. However,
international differences in breast cancer frequency are
characterized both by overall differences in rates and by
differences in the shape of the age curve (2, 13). The SÃ£o
Paulo data do permit assessment of the type of age-incidence
curve existing for breast cancer in this area, although the
absolute rates are not known. Table 1 presents data from one
area of the world where each of the 3 characteristic forms of
age-incidence curves are found, as well as data from SÃ£oPaulo.
High-risk areas, illustrated by Boston, exhibit incidence rates
which increase throughout life. In low-risk areas, illustrated by
Miyagi, Japan, rates plateau at about menopausal age and then
decline. Areas with intermediate risks, illustrated here by
Athens, show an age pattern intermediate to those in high- and
low-risk areas. The distribution of cases by age in SÃ£oPaulo is
quite similar to that in Athens, implying that the age-incidence
curves may also be similar with at least no increase, and
possibly a decline, in rates after middle age. This inference
depends, of course, on similarity of the age distributions of the
2 populations. Such population data as are available do not
indicate appreciable dissimilarities in this respect.

Marital Status. The observed number of cases who were
single was 73 and the expected number was 52.9. This yields a
relative risk of 1.44 2 4.03 , p < 0.05) for single women as

compared to those who were ever married. The excess is
consistent with findings in most previous investigations.

Other Demographic Variables. The method of selection of
controls was such as to introduce at least partial matching for
socioeconomic status and associated variables. Analyses of
these variables therefore may not express the full strength of
their association with breast cancer risk.

Several indices of socioeconomic status were examined.
Only with respect to schooling was any appreciable difference
found. Risk rose steadily to 1.8 for women with 8 to 11 years
of schooling relative to a risk of 1.0 for women with no
schooling. There was a slight drop in the relative risk to 1.3 for
women with 12 or more years of schooling, but numbers are
small in this category. Overall, the association of risk with
schooling was statistically significant (X2 6.13, p < 0.02).

Among the 536 cases, 77 were born in Europe. The
expected value was 56.3 (relative risk 1.43, X2 9.03, p <
0.01). There was no consistent difference between cases and
controls in duration of residence in SÃ£oPaulo.

With respect to none of these demographic variables is the
risk sufficiently high or the proportion of the population
exposed sufficiently large to suggest that adjustment for the
variable is required in the analyses of other factors of interest.

REPRODUCTIVE EXPERIENCE

Only women who had ever been married are included in the
analyses of reproductive experience. There were 459 such
women among the cases and I 366 among the controls.

Age at First Pregnancy and Parity. Data on breast cancer
risk by age at first pregnancy are presented in Table 2. Overall,
women who had their first pregnancy prior to age 20
experienced only about two-thirds the breast cancer risk of
women whose first pregnancy was delayed to age 25 or later.

Women who first become pregnant at a young age
ultimately achieve higher parity than those who have a later
first pregnancy. It is therefore necessary to determine whether
the association with age at first pregnancy merely reflects the
well-recognized low breast cancer risk among women of high
parity. Table 2 suggests that this is not so, for a protective
effect is apparent at each parity level and persists after

Table 1
Percentagedistribution of casesby agegroup and region

a From Salber et al. (16).

b From Doll et a!. (4).
C From Valaoras et al. (21).
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ParityCategoryAge

atfirstpregnancy<2020â€”2425+Total1Observed

Expected
Relative risk13

15.0
0.628

30.6
0.718

13.3
1.059

58.92,3Observed

Expected
Relativerisk46

41.0
0.970

82.2
0.739

31.8
1.0155

155.04,5Observed

Expected
Relative risk28

34.6
0.746

40.8
1.015

13.4
1.089

88.86,7Observed

Expected
Relative risk16

19.2
0.424

24.3
0.46

2.7
1.046

46.28+Observed

Expected
Relative risk30

40.2
0.224

18.9
0.47

2.1
1.061

61.2AllObserved13319285410paritiesExpectedc

Relative riskb150.0 0.66196.8 0.7363.3 1.00410.1

ParityNo.

of casesRelative

risk@'ObservedExpected0

1
2,3
4, 5
6,7
8+49

59
155

89
46
6141.8

47.7
137.0
80.6
57.9
93.91.00

1.05
0.97
0.94
0.68

0.55Total459458.9

Breast Cancer in SÃ£oPaulo

Table 2
Observed and expected numbers of cases and estimates of

relative risk for ageat first pregnancy,by parity;
only parous women who had beenmarried

x2 6.46,p<0.02.

born to the cases. The expected number of children based on
age- and parity-specific rates among the controls was 46.6.

Lactation. Analyses of lactation are based on the 4 10 cases
and 1253 controls who were married and had at least 1
liveborn child. Comparisons are based on 4 different measures
of lactation experience as indicated in Tables 6 and 7. The
data are presented by age in view of reports that older, but not
younger, breast cancer patients have unusual lactation histories
(6). They are also presented by parity because of its
significance as a determinant of lactation experience. For none
of the measures is there any appreciable difference between
observed and expected numbers. It is especially interesting to
note the insignificant difference between observed and
expected numbers of women nursing more than 5 years.

MENSTRUAL HISTORY

Menarche. The relationship of breast cancer risk to age at
menarche was examined and no trend was evident, more cases
than expected being found at both ends of the distribution.
An excess of cases, 60 observed, 49.4 expected, reported a late
age (16+) at menarche. This is contrary to findings from some
other centers in this study ( 19 , 2 1). There were no differences
between the cases and controls in either regularity or
frequency of menses.

Natural Menopause. This analysis is based on women aged
55 and over, a group old enough that virtually all have
experienced the menopause. Results shown in Table 8 suggest
that women whose natural menopause is delayed to age 55 or
later have about twice the breast cancer risk of women who
undergo menopause prior to age 50.

Artificial Menopause. It has been found that artificial
menopause is less frequent among breast cancer patients than
among controls (5, 9, 20). In SÃ£oPaulo, 32 cases reported an
artificial menopause, the expected value being 23.5. When the
type of artificial menopause and age at which it occurred was
examined, it was found that the controls were no more likely
than the cases to have undergone castration prior to age 40.
These findings are at variance with other reports, but the
number of women reporting artificial menopause was very
small (4.8%) as compared with other populations and the
results fall far short of statistical significance.

Table 3
Observed and expected numbers ofcases and estimates of
relative risk by parity; only women who had been married

a Adjusted for age and parity.
b Relative to a risk of 1 .00 for women 25 or older at first pregnancy.

adjustment for parity as well as age. It then becomes necessary
to make the reverse inquiry. Does the effect of an early first
pregnancy explain the association of breast cancer risk and
parity? Table 3 shows the association of risk with parity after
the usual adjustment for age. While a trend is present,
substantially low risks are associated only with parities of 6
and greater, that is, with women who are likely to have had an
early first pregnancy. Table 4 shows the effect of parity within
age at first pregnancy groups and, overall, after adjustment for
age at first pregnancy as well as age at interview. The parity
effect within age at first pregnancy group is inconsistent as to
trend and minimal except within the under-20 group. In the
under-20 group, a substantial decrease in risk with increasing
parity is seen, and the trend in this group is reflected in the
trend for all ages. It may be that a further association between
breast cancer risk and age at first pregnancy exists even among
women first pregnant under age 20 and that the age group may
be too broad to eliminate completely the effect of age at first
pregnancy from the association with parity.

Because several studies have suggested that different risk
factors are relevant in pre- and postmenopausal breast cancer
patients, the analysis presented in Table 5 has been prepared.
These data, adjusted for parity, suggest that the beneficial
effect of an early first pregnancy is not seen for women whose
breast cancer was diagnosed after age 50. Below that age, the
effect is marked and is clearly not due to an indirect
association with parity.

Fetal Loss. More breast cancer cases than controls reported
having had abortions. However, among those having abortions,
there was no clear trend of risk with number of abortions.
Analysis of this relationship by parity revealed no clear trend.
There were 49 stillborn among the 1748 full-term children a Relative to a risk of 1.00 among the nulliparous.
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Age at first
pregnancyParity12, 34, 56,78-i-Total<20Observed

Expected
Relativerisk13

9.6
1.046

26.2
1.328

23.9
0.916

21.1
0.630

52.3
0.4133

133.120â€”24Observed

Expected
Relativerisk28

24.5
1.070

74.3
0.846

37.3
1.124

28.6
0.724

27.3
0.8192

192.025+Observed

Expected
Relative risk18

16.3
1.039

42.3
0.815

17.3
0.86

4.6
1.27

4.6
1.485

85.1All

agesObserved
Expectedâ€•
Relativeriskb59

50.4
1.00155

142.8
0.9389

78.5
0.9746

54.3
0.7361

84.2
0.62410

410.2

Age at
diagnosisAgeat

firstpregnancy<2020â€”2425+Total20â€”39

40â€”49

50+Observed

Expecteda
Relative risk@'
Observed
Expected'@
Relative risk@'
Observed
Expecteda
Relative risk@'15

25.0
0.4

30
45.8

0.4
88
79.2

1.033

27.3
0.8

56
52.4
0.6

103
117.1

0.812

7.8
1.0

30
17.8

1.0
43
37.6

1.060

60.1

116
116.0

234
233.9
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Table 4
Observed and expected numbers ofcases and estimates ofrelative risk for parity,

by age at first pregnancy; only parous women who had been married

x2 â€œ9.15,p<0.0l;seetext.

a Adjusted for age at first pregnancy as well as at interview.

b Relative to a risk of 1 .00 among women of parity 1.

the association with weight but was also restricted to the 50 +
age group.

Height and weight, of course, are interrelated, and the
association of risk with weight cannot be estimated accurately
unless the effect of height association is controlled. Khosla and
Lowe (7) have shown that the index weight/height2 is efficient
in discriminating trends with weight from those related to
height. Observed and expected distributions of cases for this
index are presented in Table 10. Controlling for height by use
of the index has measurably reduced risks associated with
increasing weight. Nonetheless, a moderately strong and
statistically significant relationship persists.

Adjustment for social class (schooling) or age at first
pregnancy has essentially no effect on the relationship of risk
with the height-weight index. This is shown most simply by
confining attention to the expected values for the older
women in the index categories <22.0 and 22.0 to 23.9 where
the greatest discrepancies exist. Adjustment for social class
changes these values from 129.6 and 48.4 only to 129.2 and
49.1 , respectively. Adjustment for age at first pregnancy
changes the same expected values only to 130.9 and 46.8,
respectively.

OTHER VARIABLES

Laterality. It has consistently been found that breast cancer
occurs I 0% more often in the left than in the right breast. The
present material shows a 10% excess in the right breast. There
were 277 right-sided cases and 254 left-sided cases (6 cases
bilateral or unknown). The difference is not statistically
significant.

Medical History. Histories of tuberculosis, diabetes, thyroid
disease, and pelvic disorders were quite similar among cases
and controls. There were no differences with respect to
cigarette smoking. However, the fact that controls were drawn

Table 5
Observed and expected numbers of cases and estimates of
relative risk for age at first pregnancy, by age at diagnosis;

only parous women who had been married

a Adjusted for parity and, for the 50+ group, for age at diagnosis.
b Relative to a risk of 1 .0 among women age 25 or older at first

pregnancy.

WEIGHT

Data on weight and the index weight/height2 are presented
for 2 age groups, premenopausal (ages 20 to 49) and
postmenopausal (ages 50+). This was done because of the age
specificity in SÃ£oPaulo of the association with age at first
pregnancy and the finding by de Waard et a!. (3) of a positive
association of risk with weight among older women only.

Weight and Weight/Height2 . The data presented in Table 9
show a consistent increase in risk with increase in weight
among women over the age of 50. No meaningful association
of risk with weight is seen for younger women.

Although not shown, a relationship of increasing risk with
increasing height was also present. This was less strong than

80 CANCER RESEARCH VOL. 31

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/2387294/cr0310020077.pdf by guest on 19 M

ay 2023



CharacteristicAge

at diagnosisAll

agesâ€•X2b<4040â€”4950â€”5960â€”6970+No.

of women with liveborn children:
No. who never nursed:

Observed
Expected6

1

5
3.71

17

7
5.01

20

6
6.380

2
1.832

1
0.3410

21
17.10.21No.

of liveborn children:
No. not nursed:

Observed
Expected200

25
21.2486

34
45.7483

36
34.5366

13
19.6164

13
3.81699

121
124.80.55No.ofchildrennursed:

Mean duration/child (mo.):
Observed
Expected175

7.8
10.0452

11.6
11.2447

13.5
12.6353

13.2
13.1151

13.7
12.81578

12.3
12.00.46No.

of women who nursed:
No. who nursed >60 mo:

Observed
Expected56

5
8.31

10

24
27.11

14

37
34.878

27
30.531

11
12.3389

104
113.02.05

CharacteristicParityAll paritiesa12,34, 56,78+No.

of women with liveborn children:
No. who never nursed:

Observed
Expected57

5
3.1155

8
6.389

5
4.147

2
1.862

1
1.8410

21
17.1No.oflivebornchildren:

No. not nursed:
Observed
Expected57

5
3.1362

28
28.2377

36
33.6291

28
19.6612

24
40.31699

121
124.8No.

of children nursed:
Mean duration/child (mo.):

Observed
Expected52

11.4
11.7334

21.9
22.0341

25.4
25.3263

12.9
12.8588

25.0
23.61578

12.3
12.0No.

of women who nursed:
No. who nursed > 60 mos.:

Observed
Expected52

0
0.0147

3
6.884

22
25.145

28
30.361

51
50.8389

104
113.0

Breast Cancer in SÃ£oPaulo

Table 6
Selected lactation characteristics by age; women who had been married

and who had at least 1 full-term pregnancy

a The expected values are adjusted for both age and parity.
b For p = 0.05, x2 3.84.

Table 7
Selected lactation characteristics by parity; women who had been married and

who had at least 1 full-term pregnancy

a The expected values are adjusted for both age and parity.

from a hospitalized population makes difficult the international study (10, 16, 19, 21) that prolonged lactation
interpretation of this kind of information. does not reduce breast cancer risk. Results from SÃ£oPaulo are

especially relevant to this issue since there were large numbers
both of cases and of controls who had lactated for more than

DISCUSSION 5 years. It has been suggested (12) that findings on lactation
were negative in the United States because virtually no women

Results of this study add to a growing body of evidence, lactated long enough to acquire protection. This view no
including earlier reports from the United States (12, 20) and longer seems tenable.
the results published to date from other centers in the While the finding of an association between early first
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Age at menopauseNo.

of casesRelative

riskaObservedExpected<50

50â€”54
55+67

107
1981.5

100.5
10.91.0

1.3
2.1Total193192.9

Ages2Oâ€”49 Ages50+No.

of cases No. of cases

Weight Relative
(kg) Observed Expected riska Observed ExpectedRelativenska<55

101 101.2 1.0 80 123.3
55â€”64 73 72.9 1.0 105 101.4
65â€”74 35 36.7 0.9 70 46.7

75+ 28 26.3 1.1 44 27.71.0

1.6
2.3

2.5Total

237 237.1 299299.1a

Relative to a risk of 1 .0 for women weighing <55kg.Table

10
Observed and expected numbers ofcases and estimates ofrelative risk

by the index weight/height2 , for 2 broad age groups
For ages 20 to 49, x2 1.13, p > 0.20. For ages 50+, x2 = 8.3l,p <0.01.Ages

20â€”49 Ages50+No.

of cases No. of cases

Weight'@/ Relative
height2 Observed Expected riskb Observed ExpectedRelativeriskb<22.0

101 112.2 1.0 108 129.6
22.0â€”23.9 50 40.2 1.4 35 48.4
24.0â€”26.9 42 42.4 1.1 73 57.2

27.0+ 44 42.3 1.2 83 63.71.0

0.9
1.5

1.6Total

237 237.1 299 298.9

A. P. Mirra, P. Cole, and B. MacMahon

pregnancy and low breast cancer risk is consistent with results
from other centers in the international study (11), the data
from SÃ£oPaulo differ in that this effect appears confined to
premenopausal women and is particularly strong within that
group. The explanation for this is not clear but may be related
to the very high fertility of the population. For example, 38%
of the control population in SÃ£oPaulo had achieved a parity

Table 8
Observed and expected numbers ofcases and estimates of relative
risk by age at natural menopause, for women 55 years old or over
x2 = 5.17, p < 0.05. The table excludes 3 cases and 5 controls

reported still to be menstruating.

of 5 or greater. The next highest comparable figure comes
from the Tokyo center where only 20% of the controls
achieved a parity of 5 or greater (21). This suggests that, even
among women whose first pregnancy occurred before age 20,
the average age at first pregnancy may be substantially lower
in SÃ£oPaulo than elsewhere.

The other major positive finding in SÃ£oPaulo, that of
increased risk with increased weight, is of interest for several
reasons. It is of interest per Se, for such an association must be
accommodated by any etiological hypothesis. It is also of
interest because it too is confined to a specific age group (in
this case, postmenopausal women) and especially because it
does not appreciably overlap in its age distribution with that
of the age at first pregnancy effect.

Both associations taken together provide support for the
opinion that breast cancer comprises at least 2 distinct entities
etiologically. Whether or not 2 distinct etiologies are involved,
the different age specificities of the 2 effects do suggest that
there may be 2 periods of life when a woman is at particularly
high risk of tumor induction. Cole and MacMahon (1) have
suggested that the decade or so commencing at puberty may be
one of these periods. Alteration of risk at this time might be
associated with the first pregnancy. Several lines of evidence

Table 9

a Relative to a risk of 1 .0 for women reporting natural menopause
under age 50.

Observed and expected numbers ofcases and estimates ofrelative risk by weight,
for 2 broad age groups

For ages 20 to 49, x2 0.08, p > 0.70. For ages 50+, X2 20.05, p < 0.001.

a x io,ooo.
b Relative to a risk of 1.0 for women with index score <22.0.
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Breast Cancer in SÃ£oPaulo

would suggest that the decade or so surrounding the
menopause may be a second high-risk period. Alteration of
risk during this period may be associated with differences in
weight. The 2 periods have several endocrinological
similarities, especially the irregularity of the menstrual cycle
and frequency of anovulatory cycles.
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