
Toward Understanding the Etiology of Male Breast Cancer: An Ongoing

Research Challenge

Nur Zeinomar , PhD,1,2 Elisa V. Bandera , MD, PhD,1,2,3 Bo Qin, PhD,1,2

1Cancer Epidemiology and Health Outcomes, Rutgers Cancer Institute of New Jersey, New Brunswick, NJ, USA; 2Division of Medical Oncology, Rutgers Robert Wood
Johnson Medical School, New Brunswick, NJ, USA; and 3Department of Biostatistics and Epidemiology, Rutgers School of Public Health, Piscataway, NJ, USA

Correspondence to: Elisa V. Bandera, MD, PhD, Professor and Chief, Cancer Epidemiology and Health Outcomes, Co-Leader, Cancer Prevention and Control Program,
Rutgers Cancer Institute of New Jersey, Robert Wood Johnson Medical School, 195 Little Albany St, New Brunswick, NJ 08903, USA (e-mail: elisa.bandera@rutgers.edu).

Male breast cancer is rare and accounts for less than 1% of all
breast cancers, with an estimated 2650 new cases in the United
States in 2021, compared with 281 550 cases for women (1).
Despite increasing male breast cancer incidence rates worldwide
over the past 3 decades (2), the etiology, prognosis, and treatment
of male breast cancer is not well understood, as there are limited
population-based studies and clinical trials focused on male
breast cancer. Moreover, most treatment and clinical manage-
ment guidelines for male breast cancer are based on studies of
female breast cancer, even though men with breast cancer are
older at diagnosis, are primarily diagnosed with hormone recep-
tor–positive tumors, and have different hormonal profiles than
females (3). Unlike female breast cancer risk factors that have
been extensively studied, elucidating the role of different hor-
monal, genetic, and lifestyle factors for male breast cancer has
been challenging, because of the rarity of the disease.

Obesity has been of particular interest in male breast cancer
given its association with high estrogen levels, the hormonal ac-
tivity of adipose tissue, and the established association of obesity
with elevated risk of female postmenopausal breast cancer (4,5).
Moreover, there is evidence that the rising rates of male obesity
and increasing incidence of male breast cancer show parallel
trends (6), although it is unclear if the two are linked. In female
breast cancer, there is strong evidence that higher body mass in-
dex (BMI) and greater central adiposity are associated with in-
creased risk of postmenopausal breast cancer, with heterogeneity
by breast cancer subtype and underlying familial risk (5,7-9). In
contrast, the evidence for obesity and male breast cancer is very
limited but, based on smaller studies that examined BMI, not cen-
tral adiposity or the associations by tumor subtype.

In this issue of the Journal, Swerdlow and colleagues (10) pre-
sent evidence based on 1998 male breast cancer cases and 1597
controls that greater BMI and abdominal obesity are associated
with increased risk of breast cancer in men. Considering the sparse
evidence highlighted above, these are important and novel findings
that leverage data from a large British population-based case-con-
trol study over a 12-year period, representing one of the largest and

most detailed studies examining this association to date. The
authors report a statistically significant elevated risk of male breast
cancer for increasing BMI at ages 20, 40, and 60 years (odds ratio
[OR] ¼ 1.07, 1.11, and 1.14 per 2-unit increase, respectively). They
also report an association with increasing waist-to-height ratio at
5 years before interview (OR per 0.02-unit increase ¼ 1.12, 95% con-
fidence interval [CI] ¼ 1.08 to 1.15). Notably, no previous study has
examined the association of central obesity and male breast cancer.
Overall, Swerdlow et al. (10) make a unique contribution to the liter-
ature with this analysis by examining the associations with BMI
and central obesity at different ages.

The findings of the study are novel; however, some of the
analyses are not easy to interpret. For example, the authors did
not use World Health Organization BMI categories, which they
suggest is because of small sample size in some categories in
their study. Moreover, including recent BMI (ie, measured close to
the diagnosis) would have been valuable for comparing against
the only other large study examining this association, the Male
Breast Cancer Pooling Project, which includes 2405 cases of male
breast cancer and 52 013 controls from 11 case-control studies
and 10 cohorts, and found that recent rather than distant BMI
was a strong predictor (4). The pooling project reported a 19% in-
creased risk per 5-unit increase in BMI (OR ¼ 1.19, 95% CI ¼ 1.1 to
1.3) and a 35% statistically significantly increased risk for obese
men (BMI � 30 kg/m2) compared with normal weight men (BMI ¼
18.5-24.9 kg/m2) (4). Generally consistent with this information,
Swerdlow et al. (10) found that recent waist-to-height ratio was a
stronger risk factor than that at age 20 years.

It should be noted that, although the study by Swerdlow and
colleagues (10) was one of the largest studies examining these
associations to date, their study population was primarily com-
prised of White men (94% of cases and 98% of controls). As such,
these findings may not be generalizable to other racial and eth-
nic groups, which may have different rates of obesity and other
social and environmental factors that may be associated with
cancer risk as well as different patterns of breast cancer sub-
types. Considerably higher incidence rates have been reported in
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Black men compared with White men for all subtypes of breast
cancer (11). Moreover, Black men experience worse overall sur-
vival following breast cancer diagnosis compared with White
men, even after accounting for age and tumor characteristics (eg,
stage, grade, estrogen receptor status) (12). Future studies aiming
to understand the epidemiology of male breast cancer would
greatly benefit from the inclusion of diverse populations to eval-
uate cancer disparities in incidence and survival, as well as po-
tential differences in the survivorship experience.

In summary, findings from the study by Swerdlow and col-
leagues (10) provide additional evidence of the detrimental role of
obesity and central obesity on breast cancer risk and warrant fur-
ther studies. Ideally, future research efforts examining the associ-
ation of obesity and male breast cancer should use a prospective
design; include a diverse population of men, particularly Black
men, and sufficient sample size to classify men according to clini-
cally meaningful BMI categories; evaluate risk by tumor subtypes;
and conduct anthropometric measurements to be able to charac-
terize body fat distribution and body composition. However, this
will continue to be challenging and will require a large multisite
consortium. Meanwhile, the study by Swerdlow et al. contributes
to the literature of a rare and challenging cancer to study in both
epidemiologic studies and clinical trials and has important impli-
cations for male breast cancer risk estimation and prevention.
Importantly, obesity is a risk factor for several chronic diseases in
men and women, including several cancers, cardiovascular dis-
eases, hypertension, and diabetes (13). Therefore, interventions
aimed at obesity prevention and control will have broad public
health implications in terms of reduced disease burden.
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