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Environmental noise and breast cancer risk?
Breast cancer is the most frequent cancer among women especially in the Western world where, despite
improved survival, it is one of the leading causes of death (1). Furthermore, for several decades there has
been an increase in incidence, though recently there seems to be a stabilization in risk or even a small
decline in typical high-risk areas such as Europe and the USA but at the same time a steep increase in
typical low-risk societies such as Japan (2).
Breast cancer is often regarded as a singular disease, but recent discoveries are pointing to a variety
of types of potentially different etiology. Thus, the female breast undergoes substantial changes beginning from the time in the fetus and throughout life, especially in response to hormonal changes during
puberty, pregnancy, lactation and menopause. Consequently, breast tumors are often characterized by
at least the status of, for example, menopause and by functional hormonal receptors, such as estrogen
receptor positive (ER+) or estrogen receptor negative (ER-) (3).
The causes of breast cancer have been explored during many decades, and especially sex hormones
play a pivotal role in the most established risk factors such as early menarche, late menopause, nulliparity, late first pregnancy, oral contraceptives, and hormone replacement therapy. Overall, however, these
and other established risk factors for breast cancer explain only a minor fraction of the diseases (4).
Non-hormonal avenues of potential risk factors for breast cancer have also been pursued. Recently, the
International Agency for Research on Cancer (IARC) classified shiftwork that involves circadian disruption as a probable cause for human breast cancer, and the evidence for this association is mounting (5).
Further, even exposure to ill-timed light-at-night beyond night work, ie, social jetlag and living in highly
lit urban areas, may be associated with breast cancer (6).
It has recently been suggested that exposure to ambient noise may also be involved in breast cancer
risk. Noise is defined as unwanted and unpleasant sounds, and apparently evolution has programmed
humans and animals to be aware of high sounds as possible sources of danger. Thus, traffic noise from
aircrafts, cars, railways and trains are relatively new environmental pollutants, which have expanded after
World War II and are now widespread especially in urban areas and around airports. It is well documented
that loud noise can cause hearing loss. It is also well known that nocturnal noise disturbs both the length
and quality of sleep (7). The evidence supporting the long-term non-auditorial effects from noise, however, remains to be established (8).
In 2005 Visser et al (9) first reported on noise exposure and cancer incidence, including breast cancer, in an ecological study of people living around Schiphol international airport in The Netherlands. The
estimated relative risk of breast cancer was close to unity when compared to the reference population
of The Netherlands. Two similar studies of residents near the airport of Cologne-Bonn and residents in
Bremen exposed to noise from road traffic, railroads, and aircrafts found increased risk of breast cancer
in the subgroup with the highest estimated aircraft noise levels, although only adjusted for age and socioeconomic status (10, 11). A Danish cohort of post-menopausal woman, adjusted for most potential
confounders, observed no overall breast cancer risk for either noise from road traffic or railways (12).
In secondary analyses of the relatively rare ER- breast cancer, exposure to both residential road traffic
and railway noise was elevated, including a linear dose–response relationship (12). Based on the same
cohort, no association between road traffic noise and either overall mortality or breast-cancer-specific
mortality was found in the 1759 breast cancer cases (13).
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In this issues of the Journal, Hegewald et al (14) reports on breast cancer risk among women aged
≥40 years, thus both pre- and postmenopausal women, in relation to exposure to aircraft, road and
railway noise among residents near Frankfurt international airport in Germany. In contrast to the study
from Denmark, only exposure to aircraft noise was clearly increased, whereas exposure to noise from
road traffic and railways was not. Aircraft noise was also assessed in the Danish study, but the results
were not reported separately. Interestingly, the increased breast cancer risk was only present for the ERsubgroup in both the German and the Danish studies. Whether this is random remains to be explored in
future studies.
The shorter sleep among persons who are exposed to nocturnal noise has been suggested to be implicated in the link between noise and breast cancer risk. There is, however, no consistent elevated risk
for breast cancer observed among women with short sleep duration. Thus, a recent meta-analysis based
on seven studies estimated a relative risk of breast cancer close to unity (15), and same tendency is seen
for hormone-related cancers, including breast cancer and cancer in general in another meta-analysis (16).
Also the most recent meta-analysis by Erren et al (17) confirms no association between “poor sleep” and
breast cancer risk (17). Finally, no association between sleep duration and breast cancer prognosis has
been found among breast cancer survivors (18). Interestingly, Wang et al (19) observed a significantly
increased risk for breast cancer primarily among Chinese premenopausal women who slept ≤6 hours per
day, but this observation was only seen in the subgroup of night shift-workers and not for women with
short sleep duration who had never done night shift-work (19). This indicates that mechanisms primarily
related to night work and menopausal status, rather than short sleep duration in general may be involved
in the observed increased breast cancer risk. Therefore, it is suggested that future studies on noise and
cancer adjust for exposure to night shiftwork and menopausal status.
Melatonin is a strong antioxidant and may also have other oncostatic effects (20), and marginally
decreased melatonin levels are observed among women during night shift work (21). Low melatonin
due to decreased sleep among people exposed to nocturnal noise exposure has been suggested as a
potential mechanism for breast cancer (12), but this effect may be minimal, if at all, because decreased
melatonin is caused by ill-timed light exposure and not by short sleep duration or noise. Further, melatonin has anti-estrogenic effects and inhibits the proliferation of ER+ breast cancer cells, which is why
it should be expected that primarily this subtype of breast cancer should be elevated, thus in contrast
to the observations in the Danish and recent German studies. Further, it has recently been indicated that
short sleep duration has no effect on circadian disruption, which is suggested as a main pathway between
nightwork and breast cancer (22). Stress may also follow noise exposure and has also been suggested
as a risk factor for breast cancer, but perceived stress and low levels of estrogens have been associated
with decreased breast cancer risk in Denmark (23).
Environmental air pollution – including exposure to polyaromatic hydrocarbons (PAH), which may be
correlated with traffic noise (24) – has also been suggested as a risk factor for breast cancer (25), though
the association is not clear (26). Regardless, attempts to adjust for this obvious potential confounder
should also be included in future studies on noise and cancer.
Investigation of noise and breast cancer is at an early phase. There are only few studies, including
somewhat inconsistent results both regarding type of noise exposure and breast cancer subtypes, and
results have not been adjusted for the potential effect of exposure to traffic exhaust or light-at-night.
Moreover, proposed biological mechanisms, such as short sleep or low levels of melatonin are not supported by epidemiologic results for breast cancer. Therefore, the current evidence for noise exposure and
breast cancer appears inadequate. However, because exposure to ambient traffic noise is widespread and
breast cancer is a frequent disease, new well-designed studies on this issue, including better adjustment
for potential confounders, should be considered.
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