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Seasonal variation in breast cancer incidence.
Circumstantial or default event?
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Introduction

There are few reports of seasonal variation worldwide
in the diagnosis of malignant neoplasms as well as other
potentially lethal medical conditions. There are reports on
seasonal variation in the diagnosis and reporting of malig-
nant melanomas, lymphomas, leukaemias, breast and
childhood cancers. Such variations were first noted in the
1960s and some show intriguing temporal patterns,
reflecting on either biological phenomena or administra-
tive differences in the likelihood of tumor detection and
registration [1]. Especially for breast cancer there are sev-
eral retrospective reports that relate, positively or not, to
its prognosis with the season of occurrence. It is not
remarkable that there are reports which either confirm a
positive relationship between seasonal distribution and
biological factors as well as prognosis and survival as
independent phenomena or totally disagree with evidence
based on epidemiological data. When we noticed that this
variation might occur in our patients we decided to retro-
spectively analyze our breast cancer registry to determine
whether any seasonal variations exist and to correlate the
seasonal incidence of breast cancer with the most known
independent factors related to its prognosis.

Material and Methods

The study is based on all female breast cancer cases diag-
nosed and treated in our Breast Unit over a 22-year period
between 1988 through 2009. Cases with an unknown month of
diagnosis were excluded from the analysis. In total, 1,411 cases
were diagnosed with invasive or in situ breast carcinoma.

Depending on the data, we separated the patients according to
their age (1,374), menopausal status (1,336), site (1,368), stage
(1,128), grade (1,062), ER and PR status (1,374), c-erb-2 (729)
and Ki-67 (412) during the year. We noted that during August
the cases were eliminated, so it was decided to exclude this par-
ticular month to avoid bias of the results. The time of diagnosis
was the day of the first presentation of the patient to the Breast
Unit and the diagnosis was clinically or histologically con-
firmed. 

Results

Data from each calendar year were standardized to 12
months of equal duration and the month of peak diagno-
sis was identified thereafter. Percentages were also calcu-
lated to achieve comparable monthly results. For statisti-
cal analysis the χ2 test for heterogeneity was used.
Statistical significance was determined at the 95% confi-
dence interval (CI).

The distribution of month of cancer detection by
patients is shown in Figure 1. There was a significant
annual cyclic variation in month of diagnosis with the
months of highest detection being early summer and
autumn and the month of lowest detection being August
following by January and February. As shown in Table 1,
the seasonal variation was statistically significant (p <
0.0001) at the 95% CI with August not included in the
measurement. The χ2 test was used to detect any deviation
from a uniform monthly distribution according to the
patient’s age, menstrual status, pTNM stage and grade of
the tumor, ER and PR status, tumor localization (right or
left breast) and the presence of c-erb-2 and ki-67 expres-
sion (p = 0.3963, 0.3397, 0.4274, 0.1955, 0.1764, 0.1455,
0.0959, 0.8777 and 0.3013, respectively). No statistically
significant differences were established between corre-

Summary

It has been previously suggested that seasonality in the detection of breast cancer is mostly seen in countries with distinct clima-
tic variations. Patient characteristics and delays have been implicated in the etiology of peak presentation. Seasonality has been more
marked in premenopausal women, while delays have been attributed to both patients and health care systems. Patients: A total of
1,411 women who presented with breast cancer to our department were analyzed according to their age, menopausal status, site,
stage, grade, ER and PR status, c-erb-2 and Ki-67 (412) during the year. Results: The seasonal variation was statistically significant,
but no statistically significant differences were established between corresponding subgroups. Conclusion: The seasonal variation
most probably reflects temporal, psychosocial and behavioral patterns in the Greek female population. Since we do not have the abil-
ity to recognize the actual onset of any cancer and then correlate it with various different independent factors we can not correlate
its influence on survival or biological marker manifestations.
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sponding subgroups. Pre- and postmenopausal women
showed a seasonal variation in the presentation of breast
malignancy, with both groups peaking in July and the pre-
menopausal group also peaking in October and
December. The observed differences were not however
statistically significant. The case was similar for the dual
peaks seen in the variation of the hormonal status of
tumors. A statistically significant trend was observed in
cases with positive lymph nodes. Again, bimodal peaks
occurred in July and December. They were considered
however to be of low magnitude. 

Discussion

The major problem of all published reports concerning
seasonal variation of breast cancer incidence is the fact
that we are unable to evaluate the exact time of cancer
development; therefore it is difficult to extract safe results
or correlate independent factors with cancer occurrence. 

It has been previously suggested that seasonality in the
detection of breast cancer is mostly seen in countries with
distinct climatic variations, with Israel peaking in spring
[2], the USA in spring and late fall [3] and Southern
England in June [4]. In the southern hemisphere peaks
were detected in late spring [5] and early summer [6] in
New Zealand, while there are reports of dual peaks occur-
ring in spring and late autumn in the USA and Bulgaria,
for self-detected tumors requiring surgery [3, 7]. Galea
and Blamey reported no significant variations in the
monthly frequencies of breast tumor detection in
Nottingham, England [8].

The time between transition from a clinical, non-
detectable state to a detectable state may be too long for
a reliable association with a specific month. Cohen et al.
found a clear seasonal pattern in symptomatology especial-
ly for premenopausal disease presenting as a self-detected
tumor assuming that the detection of symptoms indicates a
change in tumor growth rather than actual onset of the dis-
ease [2]. On the other hand, Mason et al. showed that the
season of tumor detection may influence known factors
that predict survival of patients such as ER or PR status and
positive axillary lymph nodes [6]. 

Hormonal variations and tumor-hormone receptor sta-
tus have, in many cases, been related to the season of
detection of breast neoplasms [3]. Melatonin seasonal
variation and its effect on ovarian steroidogenesis may
play a role in breast tumor pathology and time of presen-
tation. Melatonin inhibits proliferation of estrogen-

responsive breast cancer cell lines and its levels are high-
er in the winter. Vizula et al. reported an increased fre-
quency of both positive estrogen and progesterone recep-
tors in the autumn months in premenopausal women and
a decrease in the spring months [9]. On the other hand, in
postmenopausal women positive receptor status peaked in
the summer months and was negative in the late winter
months. 

Despite these results the cause of the relationship
between season of detection and survival remains uncer-
tain. Although some of the hypotheses are intriguing, our
results do not establish a statistically significant relation-
ship between oestrogen and progesterone receptor status
and seasonality. However, it might be worth looking into
the relationship between survival rates and time of tumor
detection, as previous studies suggest that the time of the
first detection relates significantly to the later behavior of
the tumor, and may reflect seasonal changes in hormone
dependent growth [6]. 

Comparable results concerning cancer survival and the
season of diagnosis were found by Lim et al. who tried to
correlate both season of diagnosis and sunlight exposure
with cancer survival with limited influence of the latter
[10], and by Roychoudhuri et al. who found that diagno-
sis in the summer is associated with substantially
decreased mortality among women with breast cancer
without it being able to indicate a specific factor that may
influence these results [11]. On the contrary, Galea and
Blamey, reported no relationship either for frequency of
tumor detection and seasonal pattern, or season of detec-
tion and survival [8]. As shown in our results from a sta-
tistically strong number of cases in our country, even
though we have a totally different climate compared with
Sweden, we are closest to Lambe et al.’s results – not in

Table 1. — Statistically significant results in seasonal variation
for 1,411 patients.

Basic Statistical Measures Chi-Square Test
Location Variability for Equal Proportions*

Mean 6.73 Std deviation 3.36 Chi-square 45.7365
Median 7.00 Variance 11.28 DF 10
Mode 7.00 Range 11.00 p value < .0001

Interquartile
range 6.00

*August not included.

Figure 1. — Number of breast cancer incidents per calendar
month.
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terms of equivalent month distribution, but in the assump-
tion of social factors that may influence the breast cancer
seasonal variation rather than the biological matters.
Previous reports on the seasonal variation in breast cancer
diagnosis in Greece demonstrate dual peaks in spring and
autumn [12]. In contrast to this study, we have shown the
highest frequency distributions of breast cancer diagnosis
in early summer and the beginning of winter.

The seasonal variation most probably reflects temporal,
psychosocial and behavioral patterns in the Greek female
population. During the summer months women change
into lighter clothing and tend to be more observant about
any changes in their body. Most women likely perform
breast self-examination (BSE) and visit their physician
prior to their holidays. As the majority of Greeks take their
holiday in August, the low frequency distribution in this
month, together with the peak in July could reflect behav-
ioral characteristics in self-referral, rather than an etiologi-
cal determinant in breast malignancy presentation. In addi-
tion, the reduced diagnostic capacity and evaluation of
patients with suspected breast cancers in August could also
contribute to the low frequency numbers observed.
Similarly, the early winter peak could be attributed to the
upcoming Christmas holiday and could represent another
female internal reminder to perform a BSE, as has been
previously pointed out by Ross et al. [3].             

In conclusion, this study contributes to the overall
understanding of breast cancer epidemiology in Greece
and adds to the existing knowledge on seasonal variation
in malignant breast tumor detection. It would be of great
interest if we had the possibility in the future to substan-
tially recognize the actual onset of any cancer and then
correlate it with various different independent factors that
may influence survival or biological marker manifesta-
tions.
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