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Summary.-1330 consecutively diagnosed breast-cancer patients, and an equal
number of paired aged-matched controls without breast cancer, were investigated
for a familial history of breast cancer. Patients and controls received identical
questionnaires. One relative or more with breast cancer was reported by 18-6% of
the patients and by 12-3% of the controls, giving a standardized relative risk (SRR)
of 1-6 (P<0-01). One or more first-degree relatives with breast cancer were reported
by 11l.2% of the patients and by 6.8% of the controls, with an SRR of 1-7 (P<0-01). For
second-degree relatives the SRR was 1-5 (P < 0-05). Of the patients, 3-9% had mothers
with breast cancer compared to 2.7% of the controls (SRR= 1-4, N.S.).
One or more sisters with breast cancer were reported by 10.10% of the patients and

by 5.1% of the controls (SRR=2-0, P<0-01). No distinct difference in familiality
between the different age groups was found.

FAMILIALITY is one of the best estab-
lished risk factors for breast cancer (e.g.
Jacobsen, 1946; Lilienfeld, 1965; Papaio-
annou, 1974; Petrakis, 1977; Brinton et
al., 1979). The increased risk is, however,
moderate and has not influenced the hand-
ling of the individual patient except under
special circumstances. It has not therefore
defined high-risk groups suitable for
regular screening.

It remains unclear whether a familial
accumulation of breast cancer is due
mainly to genetic factors or to the in-
heritance of cultural patterns such as
dietary habits bearing upon the immediate
environment of the woman.
A detailed analysis of the familial pat-

terns in breast cancer was made by
Anderson (1971, 1974). It revealed a
marked heterogeneity, with an increased
risk which was most pronounced in the
premenopausal period, and particularly
high in women with more than one first-
degree relative with breast cancer. Some

results consistent with his findings have
been reported by others (Henderson et al.,
1974; Morgan et al., 1974; Thiessen, 1974)
but no comprehensive study has con-
firmed his work.

It was therefore considered of interest
to re-evaluate the concept of familiality-
especially since some recent studies by our
group failed to reveal, in the Swedish
population, the presence of several other
"well-established" epidemiological risk
factors (Adami et al., 1977; Adami &
Rimsten, 1978; Adami et al., 1978a,b).
Sweden offers excellent prerequisites

for such studies, due to its homogeneous
Caucasian population, the availability of
large, unselected materials and the possi-
bility of selecting non-hospitalized con-
trols from the official population registers.

MATERIALS AND METHODS
The study was confined to the 3 northern

regions of Sweden (Fig. 1) with a population
of about 2,250,000 of whom 1,280,000 are
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FIG. 1. Map of Sweden. Shlade(d area, area of

investigation.

women. About 770,000 are women 30 years of
age or older, and the age distribution is similar
to that of Sweden in general. The study was
community-wide and designed as a case-
control study. The only criterion for alloca-
tion was that a primary breast cancer had
been diagnosed during the 14 month period
from October 1977 through November 1978.
The patient group thus comprised all women
living in the study area who had a diagnosis
of breast cancer during that actual period. The
controls were age-matched and living in the
same area. 1330 patient-control pairs were
included. The population is homogeneous for
nationality, race and living habits.

Patients.-It was agreed with the 11
departments of pathology in the area that
they should, during the period of study,
report all histopathological and cytological

diagnoses of breast carcinoma. In total
1,423 cases were registered. This number
slightly exceeds the expectation from current
cancer statistics (The Cancer Registry, 1973).
The most important reason for this dis-
crepancy is probably that the available
statistics are based on 5-year-old data. The
age distribution of the patients in the
material is given in Fig. 2. The mean age was
64 years.
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FIG. 2.-Age (listribution in patients and controls.

Controls.-Age-matched controls were
selected from computerized official population
registers. For practical and economic reasons
all controls to patients within each region
were selected from the population register
of only one of the 3-5 counties constituting
that region. The uniformity of the population
makes it unlikely that this procedure intro-
duced any bias. Only women without a
history of breast cancer were accepted as
controls.
The 2 women closest in age to the patient

concerned were chosen as controls in the
age-assorted register. They were randomly
assigned the letters A and B. The age dif-
ference between a patient and her 2 controls
never exceeded a few days. Control A was
accepted whenever possible. Of the 1330
controls included in the study 1222 (92%)
were control A. When the primary control
could not be accepted for any of the causes

TABLE I. LNumber of cases in the final
data base
Total
number

answering

Patients 1351
Primary cointrols 1 264
Secondary controls 113

Un-
matched

21
42
5

Matched

1330 (100)
1222 (92)
108 (8)

72
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TABLE II.-Losses in patient and control groups
Total

Patients
Primary control
Secondary control

number
requested

1423
1423
159

Answered
1351
1264
113

Not
eligible
14*
50*t
28*t

* Incomplete information.
t Earlier breast cancer in 27 patie-nts.
t Unable to and refusing an answer.

given in Tables I and II, she was replaced by
control B, in 108 cases (8%).
Data collection.-A mailed questionnaire,

identical for patients and controls, was used
to collect the information. When no reply was
received within 3 weeks, a second and, when
needed, even a third copy was distributed.
Extensive time was devoted to getting the
questionnaire answered as completely as

possible. Contact by phone or mail was made
with patients and controls, relatives and
pertinent official authorities, whenever no

reply to any of the questionnaires was

received or when part of the information
asked for was lacking.

Information on patients and relatives
reported to have breast cancer was checked
against hospital records, pathological reports
and also other official documents.
Almost all reports of cancer in sisters and

mothers, and also many in aunts, could be
checked and were found to be remarkably
reliable. Of 105 reported cases of breast
cancer in sisters in the patient group 94
could be checked; 89 were confirmed by
histopathological reports and the remaining
ones by hospital records. In the control group
cancers were confirmed by histopathological
report in 46/54 sisters reported to have breast
cancer and by hospital record in one. Of 51
breast cancers in mothers in the patient
group the diagnosis was confirmed by
histopathology and/or hospital records in 41
cases and in the control group the corres-

ponding figure was 32/36.
Losses.-Despite the considerable effort

made to secure as comprehensive information
as possible. some losses were experienced.
The traceable reasons for the losses are

given in Table II, as well as the number of
cases in which no contact was established.

All nonresponders and those not eligible
among the primary controls were replaced by
appropriate secondary controls. The net loss

TABLE III. The numiber and frequency of
"do not know" answers concerning breast
cancer in relatives

"Do not know" answers

0

Relative
Mother
Sister
Daughter
Maternal aunt
Paternal aunt
Maternal
grandmother

Paternal
grandmother

Patients
No.
31
16
1

226
380

(out
of Controls

1330) No.
2 19
1 19
0 3
17 246
29 358

(out
of

1330)
1
1
0

18
27

330 25 308 23

444 33 445 33

of controls was therefore somewhat less than
in the patient group (Fig. 3).

Reliability.-The thoroughness with which
the questionnaires were completed should
be reflected in the frequency of "do not
know" answers. As shown in Table III the
frequency of this type of answer was similar
in the patient and control groups. Also no
significant differences (P > 0-05) were detected
in the numbers of sisters and aunts reported
from the patient and the control groups
respectively (Table IV). This should rule out
one possible source of bias between the 2
groups.
There was a highly significant (P > 0.001)
higher frequency of replies to the first
questionnaire from the patients than from

TABLE IV.-

Relative
Sister
Daughter
Maternal aunt
Paternal aunt

-Total and mean number of
relatives
Patient Control

A , . -

Total Mean Total Mean
2657 2-01 2824 9-13
1116 0-84 1331 100
2649 2-11 2748 2-17
2352 2-02 2397 2-00

Dead
23
8
4

No
answer:

35
101
14

73
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FIG. 3. Answer to qutestionnaires after first,

seconid andl third inquiiry. a, patients;
Z, controls.

the controls, but tlhe difference disappears
when the joint reply rates to the first 2
questionnaires were considered (Fig. 3).
The error rate in the transfer of the data to
the data base was miiinimal, and after due
corrections this type of error could be
neglected in the statistical analysis.

Statistical methods.-Relative risks were
calculated according to the "standardized
relative risk" (SRR) concept (Miettinen,
1972).

RESULTS

Thirteen hundred and thirty age-
matched patient-control pairs were avail-

able for evaluation. Breast cancer in rela--
tives was reported by 247 (18.6%) patients
and by 163 (12.3%o) controls. SRR was 1P6
(P < 0-01). The distribution of breast
cancer among relatives is displayed in
Table V.
One or more first-degree relative

(mother, sister, daughter) with breast
cancer was reported by 149 (11.2%)
patients and 90 (6.8%) controls, giving an
SRR of 1P7 (P < 0.01). One or more
second-degree relative (aunt and grand-
mother) with breast cancer was reported
by 115 (8A4%) patients and 81 (6.1%)
controls, giving an SRR of 1P5 (P < 0.05).
The number of entries in the subgroups

(Table V) varies, and is less than 1330,
due to "do not know" answers and cases
with no sister, daughter or aunt. Breast
cancer is more frequent in all types of
relatives of patients than of controls,
except for paternal grandmother. This is
especially accentuated in sisters, where
the SRR is 2-0 (P<0.01).

There is some evidence from earlier
studies (Anderson, 1976) that familiality
in breast cancer is related to menopausal
stage. Therefore the patients and controls
were divided into 3 subgroups according
to age: under 50, 50-64 and 65 and over,
which should correspond to premeno-
pausal, peri- and early postmenopausal
and late postmenopausal periods respec-
tively. These groups comprised 224(16t800),
433 (34.60) and 673 (50 6%O) women
respectively. In Table VI the frequencies

TABLE V. Family history of breast cancer in patients and controls
Numbers with (+) and without (-) breast cancer

Patients Controls

RelatiVe
AMother
Sister
Clhild
First -degree relatives
Maternal aunt
Paternal aunt
Maternal grandmother
Paternal grandmother
Second-degree relatives

+ 0 -

51
10:3

6
149*
56
44
17
8

1 15*

1248
921
703

1181
854
725
983
878
1215

3-9
10-1
0-9

11-2
6-2
5-7
1-7
0-9
8-4

36
54
3

90*
32
29
13
11
81*

1275
999
779

1240
874
745

1009
874
1249

2-7
5-1
0-4
6-8
3-5
:1-8
1-3
1-2
6-1

* Differs from the sum of first- or secon(d-dlegree relatives because some patieits (or (-ontrols) lhave more
than one relative with breast cancer.

SRR P
1-4
2-0
2-2
1-7
1-8
1-6
1-3
0-7
1-5

N.S.
<0-01
N.S.

< 0-01
<0-01
N.S.
N.S.
N.S.

<0-05

74
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TABLE Ir.- Family history of breast cancer according to age groups of patients and
controls. Numbers with (+) and without (- ) breast cancer and the frequency with breast
cancer indicated

Ago group
afl(l

relati e
< 50 yr

Mother
Sister
Clildl
First-(legree
Mlaternal aunt
Paternal aunt

50-64 yr
Alother
Sister
Chili
First -(legree
MIaternial aunt
Paterrial auint

>65 yr
AMother
Sister
Chlil(d
Fir.st -(legree
Mlaternal auint
Paternal aunt

,Xo +

4 1
4 .3
0
6 7
7.3
8 9

4 0
9.5
0 8
12-0
88
6-2

3-9
1 19
12

14 1
:3 8
:39

Controls

+ _

4

0
6

10
7

16
15
0

31
11
10

16
37
3
09
11
12

219
150
145
218
157
144

413
316
262
402
298
256

64:3
533
372
617
419
:345

SRR 1'

of breast cancer in relatives are given for
the 3 age groups, and the corresponding
SRRs. In all age groups and in all cate-
gories of relatives there was an over-

representation of breast cancer in relatives
of breast-cancer patients. The differences
were, however, generally quite small.
When mothers and sisters had breast
cancer there was a trend towards higher
SRR in the < 50 age group, but the differ-
ences between the age groups are not
statistically significant. For maternal
aunts the highest SRR (2-6, P<0-01) was
observed for the middle age group.

Familiality is evidently of no more

importance in one age group than in
another. The number of children with
breast cancer is low and the information
on second-degree relatives is much less
comprehensive and reliable than for first-
degree relatives.
Women with more than one relative

with breast cancer have been claimed to
experience a much greater risk of develop-
ing breast cancer (Anderson, 1976). In our

study 42 patients and 17 controls had
more than one relative with breast cancer.

For first-degree relatives the figures were

31 patients and 13 controls, and for
second-degree relatives 11 patients and
4 controls. More than one relative with
breast cancer is thus more frequent in the
patient group than in the control group,

but the absolute numbers are low. The
group with more than one relative with
breast cancer will be further analysed in a

forthcoming study.

DISCUSSION

The present study indicates a less pro-

nounced importance of familiality in
breast cancer than had been proposed
earlier (Lilienfeld, 1965; Anderson, 1976).
The pattern of familiality, however, is
principally the same as in earlier studies,
especially concerning the increased risk
for breast cancer in women with a mother
or sister with breast cancer (Jacobsen,
1946; Henderson et al., 1974; Brinton et
al., 1979).
Our study comprised all patients, in a

wide geographical area with a homo-
geneous Caucasian population, with breast
cancer diagnosed during a defined study
period. The sampling procedures estab-
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Patients

+

9
6
0
15
1:3
14

17
31

52
27
17

25
66
4
95
16
13

213
135
127
209
166
144

412
295
237
381
280
257

623
489
339
578
408
324

0%+

18
1'3
0
2-7
6 0
4-6

3-7
4.5

7-2
3-6
3-8

24
6-5
0 8
8:3
2 6
3.4

2 3
3.3

2 6
12-
2 0

1*1
2 1

1*8
26
1*7

16
19
1.5
18
15
1 2

0-17
0-13

<0*05
0-7
0-2

<0-01

<0*05
<0-01

0-2

0-2
<0-01
0 7

<0-01
0'3
0(8
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lished that the control group was an un-
biased sample of the whole female popu-
lation in the area, and was in exact age-
match with the patient population. A
potential source of bias worth mentioning
is a possible different attitude towards the
questionnaire in patients and controls.

It has been pointed out that patients
are likely to report the incidence of the
same disease in relatives with greater
efficiency than controls (Spiegel, 1918). If
this were true in the actual material, the
reported incidence of breast cancer in
relatives would be underestimated in the
control group compared to the patient
group. The real difference of breast cancer
in relatives between the 2 groups would
thus be less pronounced. We cannot
exclude such an effect. There are, however,
several other circumstances that go against
a reporting bias. The frequency of "do not
know" answers was low and statistically
not significantly different between first-
degree relatives in the contrasted groups
(Table III). For second-degree relatives
the frequency was higher (around 25%)
but still not different between the groups.
Also very similar figures for the number of
maternal and paternal aunts were re-
ported by both groups. The patients re-
ported a lower number of sisters than the
controls, but the difference is not statistic-
ally significant (P > 0.05). The number of
daughters differed significantly between
the groups (P < 0.05). This is partly due to
an over-representation of nulliparous
women in breast-cancer patients (Table
IV). This is corrected for in the calcula-
tions.
The frequency of breast cancer in the

mothers should approach the life risk of
developing breast cancer, and is 3 900 and
2- 70o in patient and control groups
respectively. An estimation based on the
incidence figures from the Swedish Cancer
Registry indicates a figure of 700 in the
general population in Sweden. Our figure
of 40o in the patient group and some-
what lower in the control group is not
markedly different for the different age
groups, except for the middle age group

(50-64 years) where patients and controls
have reported about the same frequency
of mothers with breast cancer. Some
peripheral circumstances can be pointed
out which would cause a tendency towards
a lower figure. Probably the most basic
explanation of the difference in breast-
cancer incidence is, however, the observed
increase in breast-cancer incidence during
the present century.

Earlier epidemiological studies have
shown that breast cancer occurs 2-3 times
more frequently in first-degree relatives of
patients with breast cancer than in rela-
tives of women without breast cancer
(Jacobsen, 1946; Penrose et al., 1948;
Macklin, 1959; Henderson et al., 1974;
Thiessen, 1974). The SRR in our study
was 165. The discrepancy can be ex-
plained by differences in the composition
of the samples.

Several studies have shown a signifi-
cantly higher incidence of breast cancer
in daughters of women with breast cancer.
Jacobsen (1946) found a frequency of 10%
in daughters of mothers with breast
cancer, compared to 10% in a control group,
and the corresponding figures in the study
of Henderson et al. (1974) were 5-50 and
1%. In the latter study peri- and early
postmenopausal patients whose mothers
had breast cancer had breast cancer in
10% as compared to 2.8% in controls.
Anderson (1976) presented a relative risk
of 5-3 in women whose mothers had breast
cancer compared to controls. In our study
the SRR was 1-4 for patients whose
mothers had breast cancer and we found
no statistically significant difference be-
tween patients under 50 and patients of
65 and older.
We found an increased risk for breast

cancer in women whose sisters had breast
cancer, the SRR being 2-0 (P<0-01). In
some of the earlier studies breast cancer
was 2-5 times more frequent in sisters of
breast-cancer patients (Jacobsen, 1946;
Henderson et al., 1974; Thiessen, 1974).
In contrast to Anderson (1974) we found
no convincing relationship between age of
the breast-cancer patient and the risk for

76
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breast cancer in sisters. The number of
children with breast cancer was too low
to make an evaluation meaningful.

In second-degree relatives the relative
risk of breast cancer in patients with
affected maternal or paternal aunts was

1-8 and 1-6 respectively. The highest SRR
(2-6, P<0-01) was obtained in women
50-64 years of age with a maternal aunt
with breast cancer. No statistically signifi-
cant difference was obtained between
women whose maternal aunts had breast
cancer and those with paternal aunts with
breast cancer.
The general conclusion is that the im-

portance of familiality in breast cancer is
less in the population studied than in
earlier studies.

This investigation has been supported by grant
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