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1. Summary

Excess weight can influence quality of life and impair health by leading to an
increased risk of diseases such as type 2 diabetes, heart disease and certain
cancers. With breast cancer, the risk association between excess weight is
dependent on menopausal status for women; weight increases the risk of breast
cancer in postmenopausal women but there is no evidence that being
overweight when pre-menopausal is associated with an increased risk of breast
cancer. Being overweight or obese is also a risk factor for breast cancer in men.
Three main mechanisms have been proposed to explain the association between

weight and breast cancer,

including insulin

resistance, chronic low-grade

inflammation, and sex hormone bioavailability.

2. Introduction

Breast cancer is the most common
cancer in the UK, with around 56,000
women and 400 men receiving a new
breast cancer diagnosis each year [1].
Many factors can influence a person’s
risk of developing breast cancer,
including age, genetics, hormones, diet,
lifestyle [1], exposure to some types of
chemicals and the environment [2].

Breast Cancer UK estimates that at least

30% of all breast cancers are
attributable to preventable causes.

The World Health Organisation reports
that in 2022, 2.5 billion people
worldwide, over 18 vyears old, were
considered overweight, and 890 million
adults were living with obesity [3]. The
number of adults who are overweight
has increased from 25% to 43% between

Glossary box:

Adipose tissue: connective tissue
mainly made of fat cells (adipocytes).
Body mass index (BMI): a medical
screening tool using the ratio of an
adult's height to their weight (i.e.
‘body mass’), expressed in units of
kg/m?, to categorise their weight for
their height.

Central adiposity: accumulation of fat
around the abdomen.

Subcutaneous fat: fat that sits under
the skin.

Visceral fat: fat found deep within the
abdominal cavity and surrounds
internal organs.

Waist-to-height ratio: a measure of
central adiposity comparing a person's
waist size (waist circumference) to
their height, to diagnose obesity in
conjunction with the BMI.
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1990 and 2022, while adult obesity has
more than doubled, from 7% to 16%, in
that time frame [3,4]. In the UK, in 2022,
64% of adults were overweight or living
with obesity, and 29% were living with
obesity [5]. Excess weight is one of the
leading lifestyle-related risk factors of
death worldwide [6].

Excess weight, which includes being
overweight or obese, has been linked
with an increased risk of developing at
least 13 different types of cancers,
including female breast cancer, and is
the second biggest cause of cancer in
the UK, causing over 1 in 20 cases [7].
The risk of cancer is higher the more
weight is gained and the longer the
weight is held [7].

In this review, we explore the latest
evidence on the association between
weight and breast cancer, separating the
pre- and post-menopause phases for
women, and exploring the different
mechanisms through which excess
weight can impact breast cancer risk.
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3. Overweight and obesity

Overweight and obesity occur when
energy intake (diet) exceeds energy
requirements for activities of daily living
and energy expenditure (physical
activity) [3], resulting in an accumulation
of fat [8]. Both are now considered
complex and multifactorial chronic
diseases resulting from an interplay
between a person’'s genetic pre-
disposition to weight gain and
environmental factors, such as
obesogenic factors (e.g. food availability
and access, physical activity levels) and
psycho-social factors (e.g. socio-
economic status, and psychological and
social support) [3,8,9]. It is estimated
that 1 in 8 people worldwide [3] and 1 in
4 people in the UK, were living with
obesity in 2022 [10].

The screening and diagnosis of
overweight and obesity are most
commonly assessed by anthropometric
measures, such as the body mass index
(BMI), a surrogate marker (estimate) of
an individual's body fatness [3]. BMI is

Table 1: BMI score categorisation based on ethnic background (adapted from [3,11]).

Asian, Chinese, Middle Eastern, Black African or
African-Caribbean background*

European background

<18.5 Underweight
18.5-24.9 Normal weight
25-299 Overweight
30-349 Obesity class 1
35-39.9 Obesity class 2
40 or above Obesity class 3

<18.5 Underweight
18.5 - 22.9 Normal weight

23-274 Overweight
27.5-324 Obesity class 1
32.5-37.4 Obesity class 2
37.5 or above Obesity class 3

* Research shows people from some Black, Asian and minority ethnic groups are more prone to central adiposity and have an
increased cardiometabolic health risk at lower BMI thresholds [12].
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calculated by dividing a person’s body
weight in kilograms by height in meters
squared: BMI = weight (kg)/height? (m?).
BMI score is expressed in units of kg/m?
and categorised into underweight,
healthy weight, overweight, obese and
severely obese (see table 1).

Although the BMI score is a useful
indicator easily obtained in an array of
settings, there are some limitations. BMI
does not account for differences in body
types between men and women, does
not distinguish between fat mass and
muscular mass (it measures whether an
individual carries excess weight and not
specifically excess fat), and does not
consider fat distribution [5,13]. In cases
where an individual is very muscular,
such as high-performance athletes or
bodybuilders, they may have a high BMI
although their body fat content may be
low [10]. BMI is also limited in
evaluating bodyweight health of
individuals of short stature [13].

Additional measurements, such as the
waist-to-height ratio which compares an
individual's waist size (waist
circumference) to their height, can help
diagnose obesity in conjunction with the
BMI [3,10]. This measure provides an
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estimate of central adiposity, the fat
accumulated around the abdomen which
contains both subcutaneous fat (found
under the skin) and visceral fat (found
deep within the abdominal cavity and
surrounds internal organs) [14], to help
assess and predict weight-related health
risks, in all sexes and ethnicities [12].
The waist-to-height ratio is calculated
by dividing a person’s waist
circumference by their height, measured
in the same units (e.g. centimetres or
inches). A waist-to-height ratio of 0.5 or
higher means there may be increased
health risks (see Table 2) [10].

Obesity can influence quality of life,
such as moving or sleeping, and can
increase the risk of many other health
conditions and adverse health outcomes,
including type 2 diabetes, heart disease,
and some types of cancers [3,10].

4. Weight and breast
cancer

Weight gain and body fatness (being
overweight or living with obesity) are
linked with a higher incidence and
progression of at least 13 different
types of cancers [7,15,16]. However, the
underlying mechanisms linking cancer

Table 2: Classification of waist-to-height ratios (adapted from [5,11]).

Waist-to-height ratio

0.4 - 049

0.5-0.59

0.6 or above

Normal central adiposity

Increased central adiposity

High central adiposity

No increase

Increase

Higher increase



risk and adiposity are complex and not
yet fully wunderstood, and different
mechanisms may lead to the
development of different cancers [17].

Three main mechanisms have been
proposed through which adiposity could
promote cancer development: insulin
resistance, inflammation, and sex
hormone bioavailability [17-19].

The first proposed mechanism relates to
insulin and insulin-like growth factor-1
(IGF-1), hormones with key roles in
glucose metabolism, cell proliferation,
angiogenesis (development of new blood
vessels) and inhibiting cell death. Excess
body fat, particularly abdominal fat, is
associated with insulin resistance and
hyperinsulinemia (excess insulin s
secreted resulting in high levels of
insulin circulating in the blood), which
leads to increased levels and prolonged
action of IGF-1 [17,18]. Overstimulation
of insulin and IGF-1 promotes cell
proliferation, including cancer cells [7]
and therefore is thought to increase the
risk of several cancers, including breast
cancer [17,18].

The second suggested mechanism is that
obesity is associated with a chronic,
low-grade inflammatory state [15,19].
This mechanism relates to the concept
that adipose tissue is a metabolic
“organ” that releases an array of
bioactive signalling molecules. Obesity

leads to adipocyte (cells that form
adipose tissue) dysfunction through
hypertrophy (increase in cell size)

causing cell death and the release of
inflammatory signals, which recruit
macrophages and induce a chronic state
of inflammation in adipose tissue [20].

This inflammation is characterised by
the secretion of pro-inflammatory
cytokines (such as interleukin-1-beta

(IL-1B) interleukin-6 (IL-6), and tumour
necrosis factor-alpha (TNF-a)) and the
dysregulation of adipokines like leptin
and adiponectin [20].

As part of its normal function, leptin is a
hormone that plays a key role in body
weight by sending signals to inform the
brain of the metabolic status of the
body to help reduce appetite and
enhance energy expenditure when fat

accumulates [18]. Leptin is also pro-
inflammatory, promotes cell
proliferation, and prevents cell

apoptosis [17]. In contrast, adiponectin

is an anti-inflammatory, apoptosis-
inducing and insulin-sensitising
hormone. Adiponectin also promotes

glucose uptake and reduces triglyceride
(fat) storage [18]. In obese individuals,
circulating leptin levels tend to be
consistently elevated, while adiponectin
tends to be low, maintaining the adipose
tissue-related state of inflammation
[20,21] which has been linked to the
development and progression of several
cancers [17-19,22] including breast
cancer [15,17,18].

The altered levels of proinflammatory
cytokines in overweight and obese
individuals regulate C-reactive protein
(CRP), a marker of inflammation, which
may also contribute to carcinogenesis by
increasing cell proliferation [18-20].
Additionally, obesity and inflammation
are drivers of immune dysfunction [16].
The obesity-associated inflammation
exacerbates immunosenescence (the
ageing of the immune system), impairing

the immune detection and elimination of
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Figure 1: Three main proposed mechanisms that may contribute to the development of cancer,

including breast cancer (adapted from [18,19]).

tumour cells, which increases the risk of
cancer developing [23,24].

Finally, the third proposed mechanism
pertains to the bioavailability of sex
hormones and continues with the
concept that adipose tissue is a
metabolic “organ”. For both men and
postmenopausal women, adipose tissue
is the main source of circulating
oestrogen [17]. The level of circulating
oestrogen is a risk factor for hormone-
sensitive cancers, particularly breast
cancer, mainly because oestrogen can
drive rates of cell division and promote
the growth of oestrogen-responsive
tumours [25]. Aromatase, an enzyme
found in adipose tissue, which is highly
expressed in obese individuals,
facilitates and increases the conversion
of androgens to oestrogen [17,21].
Aromatase production and oestrogen

production are both increased in the
context of breast cancer [26], and in

various settings, aromatase inhibitors
are indicated in the treatment of
postmenopausal hormone-receptive
breast cancers [27]. While, sex
hormone-binding globulin, which

modulates the bioavailability of free sex
hormones by binding with them and
limiting their diffusion, is reduced in
people with higher adiposity [18,19].

With breast cancer, it seems the risk
association between excess weight and
breast cancer is dependent on
menopausal status for women; weight
increases the risk of breast cancer in
postmenopausal women but does not
appear to increase breast cancer risk for
pre-menopausal women [28]. Adiposity
is also a risk factor for breast cancer in
men [29].



4.1 Premenopausal women
breast cancer

In premenopausal women, being
overweight or obese does not appear to
be associated with an increase in breast
cancer risk [30].

Studies, including  multiple meta-
analyses, have reported a negative
correlation between obesity and the risk
of premenopausal breast cancer [28,30].
There is evidence that being overweight
or obese in young adulthood (between
the ages of about 18 and 30 years) and
in adulthood before menopause
decreases the risk of premenopausal
breast cancer [31]. The Premenopausal
Breast Cancer Collaborative Group
found an estimated 12-23% reduction in
the risk of premenopausal breast cancer
per 5kg/m2 increase in BMI [32]. A
recent 2023 meta-analysis reported that
in both case-control studies and cross-
sectional studies, obese women had a
6% lower risk of pre-menopausal breast
cancer compared to women of a normal
weight [30].

The mechanisms by which excess weight

does not increase the risk of
premenopausal breast cancer are
challenging and still not fully

understood. Currently, there is no single
well-established mechanism [33]. A
possible mechanism relates to oestrogen
production, which is mainly produced by
the ovaries in premenopausal women.
Data suggests that overweight and
obese women have significantly lower
oestradiol levels compared to women
with a normal body weight [28]. Body
fatness in premenopausal women can
affect the functioning of the ovaries,

resulting in anovulation or amenorrhea,
and consequently abnormal hormone
profiles and reduced exposure to sex
hormones, including oestrogen
[28,30,33]. Additionally, obese pre-
menopausal women tend to have longer
menstruation than women of a normal
weight range, which also reduces the
duration of oestrogen exposure and
could contribute to the reduced risk of
premenopausal breast cancer [30].

It is important to note  that
premenopausal women should not aim
to gain weight in order to reduce their
risk of premenopausal breast cancer.
Weight gain and excess weight are also
associated with a variety of other health
risks, including cardiovascular diseases,
diabetes, and other cancers [3].
Evidence suggests that obese
premenopausal women who get breast
cancer tend to have more aggressive
subtypes (e.g. triple-negative breast
cancer) [34], there is strong evidence
that weight gain throughout adulthood
increases the risk of developing breast
cancer postmenopause [33,35]. Fat
distribution may also play a role in the
risk of premenopausal breast cancer; a
higher waist circumference (a higher
level of abdominal adiposity) seems to
be associated with an increased risk of
premenopausal breast cancer after
accounting for BMI, which may be
explained through chronic inflammation
and insulin resistance [33]. It should also
be noted that some endocrine-disrupting
chemicals (EDCs) and other harmful
chemicals, which may increase breast
cancer risk, are highly fat-soluble
leading to their bioaccumulation in
adipose tissue [36,37] and their

concentrations tend to be higher in
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people living with obesity compared to
people of normal weight [38].

4.2 Postmenopausal women
breast cancer

When women have reached menopause,
there is strong evidence that being
overweight or obese throughout
adulthood and greater weight gain in
adulthood becomes a significant risk
factor for developing breast cancer [31].

The Million Women Study in the UK
found there was around a 30% higher
risk of breast cancer in postmenopausal
women who were obese compared to
those of a healthy weight [39]. A recent
systematic review and meta-analysis
looking at obesity and breast cancer risk
in women according to menstruation
status showed that obese
postmenopausal women have a higher
chance of developing breast cancer by
up to 26%, compared to normal-weight
women [30].

The increased risk of breast cancer in
overweight and obese postmenopausal
women is mainly explained by the fact

that body fatness increases
concentrations of  circulating sex
hormones, in particular, oestrogen, a

known risk factor for the development
of breast cancer [33,39]. Although the
production of oestrogen decreases with
age and postmenopausal women have

lower blood levels of oestrogen
compared to premenopausal women,
after menopause, the production of

oestrogen (which was localised mainly in
the ovaries during premenopause)
becomes noncyclical and shifts to being
mostly localised in adipose tissue
[16,28]. Therefore, excess adipose tissue

in postmenopausal women exacerbates

oestrogen biosynthesis [30]. Excess
body fatness not only increases
oestrogen production, it also can

increase the bioavailability of oestrogen
through the insulin and IGF-1 pathways
which inhibits the synthesis of sex-
hormone binding globulin and
consequently keeps oestrogens in
circulation [16,30,40]. Additionally,
excess body fat can also promote the
secretion of pro-inflammatory cytokines,
such as TNFa and IL-6, which also
enables oestrogen synthesis by inducing
aromatase expression [16,20]. There is
also evidence that obesity is associated
with breast adipose inflammation and
elevated leptin levels both of which
could be attributed to the increased
obesity-associated postmenopausal
breast cancer risk [17,20].

4.3 Male breast cancer

Breast cancer in men is less common
than breast cancer in women, however,
in the UK, around 400 men receive a
new breast cancer diagnosis each year
[1]. Although the link to breast cancer in
women is stronger, data suggests that
being overweight or obese is also linked
to the risk of breast cancer in men [41].

Since the 1990s, rising levels of obesity
have paralleled with rising numbers of
men receiving a breast cancer diagnosis
[42,43]. Results from the Male Breast
Cancer Pooling Project found that
obesity increased the risk of breast
cancer in men by approximately 30%, a
similar risk increase to postmenopausal
breast cancer risk in women [44].

amounts of
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oestrogen, however, high levels or
prolonged exposure to oestrogen in men
has been linked to an increased risk of
male breast cancer [41]. Excess body fat
and changes to the adipose
microenvironment may lead to a
hormonal imbalance, characterised by
low testosterone and excess oestrogen,
which contributes to an increasing risk of
male breast cancer [43,45]. Additionally,
adipose tissue contains aromatase, which

converts testosterone to oestrogen,
altering the bioavailable ratio of
oestrogen to testosterone [42,46].

Obesity in men is also associated with
low sex hormone-binding globulin levels,

which also increases circulating
oestrogen [44]}. Furthermore,
inflammation related to obesity and

subsequent immune dysregulation may
also be contributing mechanisms for
male breast cancer [23,43].

5. Weight loss and breast
cancer risk

Very few studies have looked at weight

loss and breast cancer risk in
premenopausal women, however, some
data suggests that weight loss in

premenopausal women does not change
premenopausal breast cancer risk [47].

Given the evidence associating excess
weight and postmenopausal breast
cancer risk, it can be assumed that
weight loss may help prevent or reduce
the risk of postmenopausal breast
cancer [18]. Studies show that sustained
weight loss was associated with lower
breast cancer risk among post-
menopausal women [16,48-50]. Weight
loss, more specifically fat mass loss, in
postmenopausal women with excess fat

showed improved sex hormone levels,
metabolic and inflammatory markers
(insulin, adiponectin, leptin, and CRP), all
of which are markers of breast cancer in
serum or breast tissue, suggesting a link
to a reduction in breast cancer risk
[16,51]. Furthermore, several studies
have reported that weight loss can also
improve health-related quality of life in
breast cancer patients, with longer
multimodal weight loss interventions
including diet, physical activity
(aerobic/aerobic exercises and
resistance training) and psychosocial
(lifestyle advice or counselling) support
having a greater impact [20,52].

In men with obesity, evidence indicates
that sufficient weight loss can decrease
circulating levels of oestrogen [46] and
may return the ratio of sex hormones to
normal physiological levels [42], which
may in turn reduce male breast cancer
risk.

Despite these findings, more studies are
needed to further support which types
of weight loss interventions may be
beneficial for breast cancer prevention
[20], and the impact of weight regain
following weight loss on breast cancer
incidence [18]. It has been suggested
that avoiding weight gain may be a
better breast cancer prevention target
than weight loss, due to the
physiological alterations associated with
weight gain that can persist despite
weight loss [18].

6. Conclusion

The risk relationship between excess
weight gain, defined by body mass index,

and breast cancer seems to Dbe
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dependent on menopausal status in insulin resistance, chronic inflammation,
women; obesity does not appear to and increased oestrogen bioavailability
increase the risk of breast cancer in and circulation. Sustained weight loss,
premenopausal women, and conversely, more specifically the loss of fat mass,
it increases the risk of breast cancer in seems to reduce the risk of breast
postmenopausal women by up to 30%. cancer among postmenopausal women.
Being overweight or obese is also linked However, further research is needed to
to the risk of breast cancer in men. support which types of weight loss

interventions may be the most beneficial
There are three main proposed for breast cancer prevention, and
mechanisms for excess weight increasing whether avoiding weight gain may be a
breast cancer risk in men and better breast cancer prevention tool
postmenopausal women which include than weight loss.

References

[1] Cancer Research UK (CRUK). Breast cancer statistics - Breast cancer incidence (invasive) 2021.
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-
type/breast-cancer#heading-Zero (accessed September 4, 2024).

[2] Wan MLY, Co VA, ElI-Nezami H. Endocrine disrupting chemicals and breast cancer: a systematic review
of epidemiological studies. Crit Rev Food Sci Nutr 2022;62:6549-76.
https://doi.org/10.1080/10408398.2021.1903382.

[3] World Health Organization (WHQ). Obesity and overweight 2024. https://www.who.int/news-
room/fact-sheets/detail/obesity-and-overweight (accessed September 4, 2024).

[4] World Health Organization (WHO). Obesity 2024. https://www.who.int/health-
topics/obesity#tab=tab_1 (accessed November 15, 2024).

[5] NHS England Digital. Adult overweight and obesity 2024. https://digital.nhs.uk/data-and-
information/publications/statistical/health-survey-for-england/2022-part-2/adult-overweight-and-
obesity (accessed November 15, 2024).

[6] Stanaway JD, Afshin A, Gakidou E, Lim SS, Abate D, Abate KH, et al. Global, regional, and national
comparative risk assessment of 84 behavioural, environmental and occupational, and metabolic risks or
clusters of risks for 195 countries and territories, 1990-2017: A systematic analysis for the Global Burden
of Disease Study 2017. The Lancet 2018;392:1923-94. https://doi.org/10.1016/50140-6736(18)32225-
6.

[7] Cancer Research UK (CRUK). How does obesity cause cancer? 2023.
https://www.cancerresearchuk.org/about-cancer/causes-of-cancer/bodyweight-and-cancer/how-does-
obesity-cause-cancer (accessed September 4, 2024).

[8] Purnell JQ. Definitions, Classification, and Epidemiology of Obesity. Endotext 2023.
https://www.ncbi.nlm.nih.gov/books/NBK279167/ (accessed August 8, 2024).

[9] Lee A, Cardel M, Donahoo WT. Social and Environmental Factors Influencing Obesity. Endotext 2019.
https://www.ncbi.nlm.nih.gov/books/NBK278977/ (accessed November 15, 2024).

[10] National Health Service (NHS). Obesity 2023. https://www.nhs.uk/conditions/obesity/ (accessed
August 8, 2024).

[11] National Institute for Health and Care Excellence (NICE). Identification and classification | Diagnosis |
Obesity | Clinical Knowledge Summaries 2024.
https://cks.nice.org.uk/topics/obesity/diagnosis/identification-classification/ (accessed November 15,
2024).

[12] National Institute for Health and Care Excellence (NICE). Keep the size of your waist to less than half
of your height, NICE recommends 2022. https://www.nice.org.uk/news/articles/keep-the-size-of-your-
waist-to-less-than-half-of-your-height-nice--recommends (accessed August 12, 2024).

9



[13] Zierle-Ghosh A, Jan A. Physiology, Body Mass Index. StatPearls 2023.
https://www.ncbi.nlm.nih.gov/books/NBK535456/ (accessed November 11, 2024).

[14] Bacon S. Central Adiposity. Encyclopedia of Behavioral Medicine 2013:368-9.
https://doi.org/10.1007/978-1-4419-1005-9_1108.

[15] American Institute for Cancer Research (AICR), World Cancer Research Fund (WCRF). Body fatness and
weight gain and the risk of cancer 2018. https://www.wcrf.org/wp-content/uploads/2021/01/Body-
fatness-and-weight-gain_0.pdf (accessed August 19, 2024).

[16] Devericks EN, Carson MS, McCullough LE, Coleman MF, Hursting SD. The obesity-breast cancer link: a
multidisciplinary perspective. Cancer and Metastasis Reviews 2022 41:3 2022;41:607-25.
https://doi.org/10.1007/510555-022-10043-5.

[17] Pati S, Irfan W, Jameel A, Ahmed S, Shahid RK. Obesity and Cancer: A Current Overview of
Epidemiology, Pathogenesis, Outcomes, and Management. Cancers (Basel) 2023;15.
https://doi.org/10.3390/CANCERS15020485.

[18] Friedenreich CM, Ryder-Burbidge C, McNeil J. Physical activity, obesity and sedentary behavior in
cancer etiology: epidemiologic evidence and biologic mechanisms. Mol Oncol 2021;15:790.
https://doi.org/10.1002/1878-0261.12772.

[19] Watts EL, Moore SC, Gunter MJ, Chatterjee N. Adiposity and cancer: meta-analysis, mechanisms, and
future perspectives. MedRxiv 2024. https://doi.org/10.1101/2024.02.16.24302944.

[20] Kolb R, Zhang W. Obesity and Breast Cancer: A Case of Inflamed Adipose Tissue. Cancers 2020, Vol
12, Page 1686 2020;12:1686. https://doi.org/10.3390/CANCERS12061686.

[21] Pérez-Hernandez Al, Catalan V, Gédmez-Ambrosi J, Rodriguez A, Frithbeck G. Mechanisms Linking
Excess Adiposity and Carcinogenesis Promotion. Front Endocrinol (Lausanne) 2014;5.
https://doi.org/10.3389/FENDO.2014.00065.

[22] Yoon YS, Kwon AR, Lee YK, Oh SW. Circulating adipokines and risk of obesity related cancers: A
systematic review and meta-analysis. Obes Res Clin Pract 2019;13:329-39.
https://doi.org/10.1016/J.O0RCP.2019.03.006.

[23] Turner JE, Brum PC. Does Regular Exercise Counter T Cell Inmunosenescence Reducing the Risk of
Developing Cancer and Promoting Successful Treatment of Malignancies? Oxid Med Cell Longev
2017;2017. https://doi.org/10.1155/2017/4234765.

[24] Fournier F, Diaz-Marin R, Pilon F, Neault M, Juneau R, Girouard G, et al. Obesity triggers tumoral
senescence and renders poorly immunogenic malignancies amenable to senolysis. Proc Natl Acad SciU S A
2023;120. https://doi.org/10.1073/pnas.2209973120.

[25] Travis RC, Key TJ. Oestrogen exposure and breast cancer risk. Breast Cancer Res 2003;5:239.
https://doi.org/10.1186/BCR628.

[26] Mair KM, Gaw R, MacLean MR. Obesity, estrogens and adipose tissue dysfunction - implications for
pulmonary arterial hypertension. Pulm Circ 2020;10:1-21. https://doi.org/10.1177/2045894020952023.
[27] Peters A, Tadi P. Aromatase Inhibitors. Growth Disorders, Second Edition 2023:626-37.
https://doi.org/10.1196/annals.1386.022.

[28] Garcia-Estévez L, Cortés J, Pérez S, Calvo |, Gallegos |, Moreno-Bueno G. Obesity and Breast Cancer: A
Paradoxical and Controversial Relationship Influenced by Menopausal Status. Front Oncol 2021;11:705911.
https://doi.org/10.3389/FONC.2021.705911.

[29] NHS inform. Breast cancer in men - llinesses & conditions 2024. https://www.nhsinform.scot/illnesses-
and-conditions/cancer/cancer-types-in-adults/breast-cancer-male/ (accessed September 4, 2024).

[30] Dehesh T, Fadaghi S, Seyedi M, Abolhadi E, llaghi M, Shams P, et al. The relation between obesity and
breast cancer risk in women by considering menstruation status and geographical variations: a systematic
review and meta-analysis. BMC Womens Health 2023;23. https://doi.org/10.1186/512905-023-02543-5.
[31] World Cancer Research Fund (WCRF) International. Diet, activity and cancer - Cancer types - Breast
cancer 2018. https://www.wcrf.org/diet-activity-and-cancer/cancer-types/breast-cancer/ (accessed
August 18, 2024).

[32] Premenopausal Breast Cancer Collaborative Group, Schoemaker MJ, Nichols HB, Wright LB, Brook
MN, Jones ME, et al. Association of Body Mass Index and Age With Subsequent Breast Cancer Risk in
Premenopausal Women. JAMA Oncol 2018;4. https://doi.org/10.1001/JAMAONCOL.2018.1771.

[33] American Institute for Cancer Research (AICR), World Cancer Research Fund (WCRF). Diet, nutrition,
physical activity and breast cancer 2018. https://www.wcrf.org/wp-content/uploads/2021/02/Breast-
cancer-report.pdf (accessed August 23, 2024). 10



[34] Torres-De La Roche LA, Steljes |, Janni W, Friedl TWP, De Wilde RL. The Association between Obesity
and Premenopausal Breast Cancer According to Intrinsic Subtypes - a Systematic Review. Geburtshilfe
Frauenheilkd 2020;80:601. https://doi.org/10.1055/A-1170-5004.

[35] Renehan AG, Pegington M, Harvie MN, Sperrin M, Astley SM, Brentnall AR, et al. Young adulthood
body mass index, adult weight gain and breast cancer risk: the PROCAS Study (United Kingdom). Br J
Cancer 2020;122:1552. https://doi.org/10.1038/541416-020-0807-9.

[36] Diamanti-Kandarakis E, Bourguignon JP, Giudice LC, Hauser R, Prins GS, Soto AM, et al. Endocrine-
Disrupting Chemicals: An Endocrine Society Scientific Statement. Endocr Rev 2009;30:293.
https://doi.org/10.1210/ER.2009-0002.

[37] Bokobza E, Hinault C, Tiroille V, Clavel S, Bost F, Chevalier N. The Adipose Tissue at the Crosstalk
Between EDCs and Cancer Development. Front Endocrinol (Lausanne) 2021;12:691658.
https://doi.org/10.3389/fendo.2021.691658.

[38] Cheikh Rouhou M, Karelis AD, St-Pierre DH, Lamontagne L. Adverse effects of weight loss: Are
persistent organic pollutants a potential culprit? Diabetes Metab 2016;42:215-23.
https://doi.org/10.1016/J.DIABET.2016.05.009.

[39] Reeves GK, Pirie K, Beral V, Green J, Spencer E, Bull D. Cancer incidence and mortality in relation to
body mass index in the Million Women Study: cohort study. BMJ 2007;335:1134-9.
https://doi.org/10.1136/BMJ.39367.495995.AE.

[40] Lee-Rueckert M, Canyelles M, Tondo M, Rotllan N, Kovanen PT, Llorente-Cortes V, et al. Obesity-
induced changes in cancer cells and their microenvironment: Mechanisms and therapeutic perspectives to
manage dysregulated lipid metabolism. Semin Cancer Biol 2023;93:36-51.
https://doi.org/10.1016/J.SEMCANCER.2023.05.002.

[41] Cancer Research UK (CRUK). Breast cancer in men 2023. https://www.cancerresearchuk.org/about-
cancer/breast-cancer/types/male-breast-cancer (accessed August 22, 2024).

[42] Humphries MP, Jordan VC, Speirs V. Obesity and male breast cancer: Provocative parallels? BMC Med
2015;13:1-9. https://doi.org/10.1186/512916-015-0380-X.

[43] Lees T, Cullinane A, Condon A, Shabaan AM, Humphries MP, Speirs V. Characterising the adipose-
inflammatory microenvironment in male breast cancer. Endocr Relat Cancer 2018;25:773-81.
https://doi.org/10.1530/ERC-17-0407.

[44] Brinton LA, Cook MB, McCormack V, Johnson KC, Olsson H, Casagrande JT, et al. Anthropometric and
Hormonal Risk Factors for Male Breast Cancer: Male Breast Cancer Pooling Project Results. JNCI Journal of
the National Cancer Institute 2014;106. https://doi.org/10.1093/JNCI/DJT465.

[45] Fox S, Speirs V, Shaaban AM. Male breast cancer: an update. Virchows Archiv 2022;480:85-93.
https://doi.org/10.1007/500428-021-03190-7.

[46] Swerdlow AJ, Bruce C, Cooke R, Coulson P, Schoemaker MJ, Jones ME. Risk of breast cancer in men in
relation to weight change: A national case-control study in England and Wales. Int J Cancer 2022;150:1804.
https://doi.org/10.1002/1JC.33938.

[47] Schoemaker MJ, Nichols HB, Wright LB, Brook MN, Jones ME, O'Brien KM, et al. Adult weight change
and premenopausal breast cancer risk: A prospective pooled analysis of data from 628,463 women. Int J
Cancer 2020;147:1306. https://doi.org/10.1002/1JC.32892.

[48] Chlebowski RT, Luo J, Anderson GL, Barrington W, Reding K, Simon MS, et al. Weight Loss and Breast
Cancer Incidence in Postmenopausal Women. Cancer 2019;125:205.
https://doi.org/10.1002/CNCR.31687.

[49] Teras LR, Patel A V., Wang M, Yaun SS, Anderson K, Brathwaite R, et al. Sustained Weight Loss and
Risk of Breast Cancer in Women 50 Years and Older: A Pooled Analysis of Prospective Data. JNCI Journal
of the National Cancer Institute 2020;112:929. https://doi.org/10.1093/JNCI/DJZ226.

[50] Luo J, Hendryx M, Manson JAE, Figueiredo JC, LeBlanc ES, Barrington W, et al. Intentional Weight Loss
and Obesity-Related Cancer Risk. JNCI Cancer Spectr 2019;3. https://doi.org/10.1093/JNCICS/PKZ054.
[51] Naaman SC, Shen S, Zeytinoglu M, lyengar NM. Obesity and Breast Cancer Risk: The Oncogenic
Implications of Metabolic Dysregulation. J Clin Endocrinol Metab 2022;107:2154-66.
https://doi.org/10.1210/CLINEM/DGAC241.

[52] Lake B, Damery S, Jolly K. Effectiveness of weight loss interventions in breast cancer survivors: a
systematic review of reviews. BMJ Open 2022;12:e062288. https://doi.org/10.1136/BMJOPEN-2022-

062288.
11



Bl® Q@ X

breast
cancer uk.

Prevention saves lives

About Breast Cancer UK

Who we are?

Breast Cancer UK aims to prevent breast cancer through scientific research,
collaboration, education and policy change. We educate and raise awareness of
the risk factors for breast cancer and provide practical information to help people
reduce these risks. We campaign to ensure government policies support the
prevention of breast cancer. And we fund scientific research that helps to better
understand what risk factors contribute to breast cancer, and how to address them
For further information on breast cancer risk factors please visit our website
www.breastcanceruk.org.uk

To view this information in a more accessible format or to provide feedback,
please contact us.

This review is for information purposes only and does not cover all breast cancer
risks. Nor does it constitute medical advice and should not be used as an
alternative to professional care. If you detect a lump or have any concerns, seek
advice from your GP. Breast Cancer UK has made every effort to ensure the
content of this leaflet is correct at the time of publishing but no warranty is given
to that effect nor any liability accepted for any loss or damage arising from its use.

Date: 10/02/2025
Next update: 10/02/2028

We welcome your feedback, if you have any comments or suggestions about this
review please contact us at info@breastcanceruk.org.uk or on 0208 1327088.

www.breastcanceruk.org.uk

@BreastCancer_UK

@breastcanceruk
Trusted

@breastcanceruk st o -
Creator FUMDRAISIMNG
@Breast Cancer UK @ REGULATOR

Patient Information Forum

Breast Cancer UK Ltd, Goldwins, 75 Maygrove Road, London NWé6 2EG |

www.breastcanceruk.org.uk | 0208 1327088 | Charity no: 1138866 |

Company Number: 7348408


http://www.breastcanceruk.org.uk/
http://www.breastcanceruk.org.uk/

