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Abstract

Seasonal distribution of the birth dates of 405 pre-menopausal and 285 post-menopausal
breast cancer patients was investigated in order to determine whether or not the season of their
birth was related to various reproductive risk factors of breast cancer, including nulliparity, late age
at first birth, early age at menarche, late age at menopause, and a history of benign breast diseases.
The seasonal distributions of births were compared between groups of patients categorized ac-
cording to whether they possessed each risk factor or not, separately for pre- and post-menopausal
patients. Patients with the same menopausal status generally had the same seasonal distribution
of births, irrespective of whether or not they possessed a risk factor. Moreover, low-risk patients
exhibited more deviation in the seasonal distribution of birth from general births than the high-risk
patients. These results suggest that the distinctive seasonal distribution of birth observed in breast
cancer patients is basically a phenomenon independent from the effect of the reproductive history
on the occurrence of breast cancer, and that specific seasonal factors are involved at the fetal or
neonatal stage in the etiology of breast cancer.
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Patients’ Reproductive History in Tokyo, Japan
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Seasonal distribution of the birth dates of 405 pre-menopausal and 285 post-

menopausal breast cancer patients was investigated in order to determine whether
or not the season of their birth was related to various reproductive risk factors
of breast cancer, including nulliparity, late age at first birth, early age at menar-
che, late age at menopause, and a history of benign breast diseases. The seasonal
distributions of births were compared between groups of patients categorized ac-
cording to whether they possessed each risk factor or not, separately for pre- and
post-menopausal patients. Patients with the same menopausal status generally
had the same seasonal distribution of births, irrespective of whether or not they
possessed a risk factor. Moreover, low-risk patients exhibited more deviation in
the seasonal distribution of birth from general births than the high-risk patients.
These results suggest that the distinctive seasonal distribution of birth observed
in breast cancer patients is basically a phenomenon independent from the effect of
the reproductive history on the occurrence of breast cancer, and that specific
seasonal factors are involved at the fetal or neonatal stage in the etiology of
breast cancer.

Key words : season of birth, breast cancer, menopausal status, reproductive history, risk
factor

It has been reported that a distinct sea-
sonal deviation exists in the births of breast
cancer patients in comparison with general
births, suggesting the possibility that some
exogeneous seasonal factors, which act at
the fetal or neonatal stages, are involved
in the etiology of breast cancer (1). Breast
cancer patients were found to have a major
peak of birth between spring and autumn and
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a trough in winter. However, the seasonal
birth distributions were not identical among
pre- and post-menopausal patient groups,
even when the patients were born in the
same birth-year period or had cancer of the
same histologic type. This observation in-
dicated that the occurrence and development
of breast cancer in pre-menopausal women
might have characteristics distinct from
those in post-menopausal women,and that the
different epidemiological features between
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pre- and post-menopausal breast cancer,
which have been found by several investi-
gators (2-4), could be attributed to differ-
ences in etiologic factors dependent on sea-
son of birth.

There have been many studies which
have indicated the causal effects of physio-
logical characteristics on the development
of breast cancer. Many studies have sug-
gested that reproductive history is well as-
sociated with an increase or decrease of
the risk of breast cancer (5). According to
these studies, breast cancer is more com-
mon among women who have never borne
children than among parous women, and the
longer a woman delays her first childbirth
the greater the increased risk of developing
the disease. It has also been reported that
an early age at menarche and a late age at
menopause carry an increased risk of breast
cancer. A history of benign breast diseases
has also been reported to be a risk factor
for breast cancer.

It is therefore necessary to investigate
the relationship between reproductive risk
factors and the season of birth of breast
cancer patients in order to confirm whether
or not season of birth affect the occurrence
of breast cancer. In the present study,
comparisons were made of the season of
birth between groups of breast cancer pa-
tients categorized according to whether or
not they possessed each reproductive risk
factor, separately for pre- and post-meno-
pausal patients.

Materials and Methods

Subjects. The patients studied were from a
population of 828 Japanese women admitted with
breast cancer to two hospitals in Tokyo during
the years 1963-1983 (1). One hospital was The
First Surgical Department of The University of
Tokyo, and the other was The National Medical
Center of Hospital. The patients included in the
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study were 405 pre-menopausal women, with a
mean age of 41.3 years at the first admission,
and 285 post-menopausal women, with a mean age
of 63.8 years, who had had no menstrual period
in the 2 years prior to admission. Sixty-three
peri-menopausal patients, 49 artificially meno-
paused patients, and 26 patients of unknown meno-
pausal status were not included in the study. The
pre-menopausal subjects were born during the
period 1911-1965, and the post-menopausal sub-
jects were born during the period 1881-1935.
Their birth dates and reproductive histories were
obtained from their case records kept in the re-
spective hospitals.

Statistical analysis of season of birth. The
distributions of the patients’ month of birth were
compared with those of a female control population,
information about which was obtained from two
sources: 1) a survey on the birth dates of 5,449
surviving members of the general population born
during the period 1881-1900 (6), and 2) live
births listed in the Japanese Vital Statistics since
1901. The control population after 1900 con-
tained some people not living at this time. But
previous investigations of season of birth of pa-
tients have usually compared the patients’ birth
distributions with general live birth distribution
obtained from government vital statistics (7-13).
The expected monthly birth figures were calculated
from members of the control population born in
the same birth-year period as the patients. A com-
parison between the observed and the expected
distribution was made at first for each 5-birth-year
period, and when the cases were unified over some
5-year periods, the control population was weighted
according to the number of patients for each 5-
year period.

The variance of the observed frequency distri-
bution from the expected distribution was evaluated
with the X? test for a quarterly series equivalent
to the four seasons (February to April, May to
July, August to October, November to January)
(df = 3). One seasonal deviation was also tested
by the X% test (df =1) (1).

Reproductive histories and comparison of the
season of birth between patient groups. The fol-
lowing parameters of the reproductive history
were considered: parity, age at first birth, age
at menarche, age at menopause in post-menopausal
cases, and a history of benign breast diseases.
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For each parameter of the reproductive history,
the patients were divided into a low-risk or high-
risk group according to their individual records
(14). Some patients’ records were not complete
for all the parameters (“unknown” groups in
Tables 1 and 2). However, the birth distribution
of the unknown groups, except for “age at menar-
che”, was not significantly different from that of
the patients whose records were complete for
each parameter. The season of birth was then
compared between the low- and high-risk groups
according to each parameter of the reproductive
history, separately for pre- and post-menopausal
patients. The season of birth was also compared
in context with the reproductive history between
pre- and post-menopausal patients born in the same
birth-year period during 1916-1930. Statistical
analysis of the comparisons of seasonal distribu-
tions of birth between patient groups was con-
ducted by the X? test (df = 3) for a quarterly
series as mentioned above.

Results

Comparisons of season of birth between
low- and high-risk groups. The monthly
birth distributions of low- and high-risk
groups for each parameter of the reproduc-
tive history are shown in Fig. 1 for pre-
menopausal patients and in Fig. 2 for post-
menopausal patients. The quarterly birth
distributions are shown in Tables 1 and 2
for pre- and post-menopausal patients, re-
spectively.

In pre-menopausal patients, an evident
summer birth peak was observed in every
low-risk group. The high-risk groups
showed similar seasonal birth patterns to
those of the low-risk groups, although the
peak appeared a little later than in low-risk
groups (Fig. 1). A statistical evaluation of
the comparisons of the season of birth be-
tween low- and high-risk groups according
to reproductive history is shown in Table 1.
There were no significant differences in
season of birth between low- and high-risk
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groups for any of the parameters of the
reproductive history. With respect to post-
menopausal patients, every low- and high-
risk group showed one birth peak in the

spring and another in the autumn and a
trough in the summer and another in the
winter (Fig. 2). For every parameter of the
reproductive history, the distributions of
the season of birth showed no significant
difference between low- and high-risk groups
(Table 2). There were many patients whose
age at menarche was unknown. Their birth
distribution was significantly different from
that of the patients whose age at menarche
was confirmed. But the latter patients, both
pre- and post-menopausal, showed the same
trend as mentioned above.

. The low-risk groups of both pre- and
post-menopausal patients exhibited more de-
viation in the distribution of season of birth
from the general population in comparison
with high-risk groups (Tables 1 and 2), ex-
cept for pre-menopausal patients in the age
at menarche category and post-menopausal
patients in the age at first birth category.

Comparisons of season of birth between
pre- and post-menopausal patients. The
season of birth was compared between pre-
and post-menopausal patients born in the
same birth-year period during 1916-1930
according to parameters of their reproduc-
tive histories (Fig. 3). FEvery pre-meno-
pausal patient group showed a clear summer
birth peak and a winter trough. In contrast,
every post-menopausal patient group had two
distinct peaks, in the spring and autumn,
and two troughs, in the summer and winter.
These differences in season of birth between
pre- and post-menopausal patients were sig-
nificant in all low-risk groups (Table 3).
In the high-risk groups, distinctive seasonal
patterns of birth according to menopausal
status were observed as in the low-risk
groups, although the differences in the season
of birth were not statistically significant.
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Discussion

There have been a number of epide-
miologic studies concerning the effect of
reproductive histories of women on the
occurrence of breast cancer (5, 15-18).
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According to these studies, nulliparity, late
age at first birth, early age at menarche,
late age at menopause, and previous benign
breast diseases have generally been con-
sidered to be risk factors of breast cancer.
On the other hand, the possibility of the
involvement of certain exogenous factors
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Fig. 2 Comparison of monthly vari-
ation of the observed/expected (O/E)
ratio (3-months-moving average) be-
tween low- and high-risk groups ac-
cording to each parameter of the re-
productive history among post-meno-
pausal patients born between 1881
and 1935. The solid and dashed
lines represent the low-risk groups
and high-risk groups, respectively.
The horizontal bars indicate signifi-
cant deviations by X* test (df = 1)
of the observed birth distribution
from the expected distribution. *:
p < 0.05, **: p < 0.01, and ***:
p < 0.001.
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Fig. 3 Comparison of monthly variation of the observed/expected (O/E) ratio (3-months-moving average) between
pre- and post-menopausal patient groups born in the same birth year period during 1916-1930. The solid and dashed
lines represent the low-risk groups and high-risk groups, respectively. The horizontal bars indicate significant devi-
ations by X? test {(df = 1) of the observed birth distribution from the expected distribution. *: p < 0.05, **: p <
0.01, and ***: p < 0.001. This X* test was not performed on the patient groups marked with “#”, because the
number of patients was too small for the X* test. §: The p values indicate significant differences in birth distri-
bution between pre- and post-menopausal groups evaluated by X® test for a quarterly series (df = 3) (see Table 3 for
details).
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seasonally acting at the fetal or neonatal
stages in the etiology of breast cancer was
recently hypothesized by the author (1),
who showed a distinct seasonal trend in the
birth of breast cancer patients.

In the present study, the relationship
between the season of birth of breast cancer
patients and certain parameters in their
reproductive histories indicating a risk of
developing breast cancer was examined. It
was found that patients with the same meno-
pausal status generally had the same season-
al characteristics of birth, irrespective of
whether they possessed a high-risk or low-
risk reproductive history. The pre-meno-
pausal patients had a birth-peak in summer
and a trough in winter, and the post-meno-
pausal patients showed two peaks, in the
spring and autumn, and two troughs, in the
summer and winter. These seasonal char-
acteristics of birth agreed satisfactorily
with those previously reported (1). More-
over, the seasonal deviation of birth was
more clearly observed in the patients having
low-risk reproductive histories than in the
high-risk patients. Therefore, it can be
concluded that the distinctive seasonal char-
acteristics of birth observed in breast can-
cer patients is basically a phenomenon in-
dependent from the effect of the reproductive
history on the occurrence of breast cancer.
These results lend support to the existence
of etiologic factors of breast cancer related
to season of birth. It has been reported
that newborn and very young laboratory ani-
mals are more susceptible to many cancer-
producing factors than older ones (19). If
so, it is possible that, at the fetal or neo-
natal stage, women born between spring and
autumn have an increased risk of encoun-
tering certain exogenous etiologic factors
for breast cancer than those born in winter,
irrespective of whether or not they acquire
risks for this form of cancer in their later
reproductive lives.
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In the present study, a different distri-
bution of birth season was apparent between
pre- and post-menopausal patient groups,
even when the patients were born in the
same birth-year period and their reproduc-
tive histories had the same features. The
difference in birth season according to meno-
pausal status thus proved to have no re-
lationship with the reproductive history.
These findings suggested that there could
be two different etiologic factors acting at
the fetal or neonatal stage, one relating
to the occurrence of pre-menopausal breast
cancer and the other to that of post-meno-
pausal breast cancer (1).

From the results of this study, a hypoth-
esis can be proposed that etiologic factors
acting at the fetal or neonatal stage may
play a role in either initiating breast cancer
or changing the tissue’s susceptibility to
oncogenic factors, and that risk factors pre-
sent in a patient’s reproductive history (5,
15-18), and perhaps factors concerned with
diet (20) or body weight (21), may work as
cancer-promoting factors in the breast.
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