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1. Summary

Physical activity is associated with a lower risk of breast cancer and breast cancer
mortality following a breast cancer diagnosis. Those who engage in the highest
levels of physical activity are estimated to have a 15% lower risk of breast cancer
than those who engage in the lowest levels, on average. These effects are likely
mediated through multiple biological mechanisms, including favourable changes in
hormone levels, metabolism, inflammation and immune function, and are only partly
explained by weight management. Physical activity also offers a broad range of
other health benefits, including a reduction in risk of several other diseases. Despite
this, global physical inactivity levels are rising. This has led to increased efforts to
identify new incentives to encourage physical activity both globally and nationally.
Together, the evidence indicates that regular physical activity is an effective
strategy for reducing breast cancer risk and improving overall health and wellbeing.

2. Introduction

Breast cancer is the second most common
cancer worldwide, with female breast
cancer making up 11.6% of all cancers
diagnosed in 2022 [1]. In the UK, around
59,000 women are diagnosed with breast
cancer each year [2], making it the most
common cancer among women and the
second most common cancer overall [3].
Many factors can influence a person’s risk
of developing breast cancer. Some of
these cannot be changed (such as
genetics, family history of the disease and
breast tissue density), but others are
factors that we can influence, including

alcohol intake, body weight, physical
activity [4] and exposure to certain
chemicals and other environmental

factors [5].

Breast Cancer UK estimates that at least
one in four breast cancer cases could be
prevented through lifestyle changes [6].

Physical activity plays a significant role in
reducing the risk of many diseases and is
beneficial for overall physical and mental
health and wellbeing [7]. It can also help
with  weight management, a well-
established breast cancer risk factor for
postmenopausal women and for men [8].
Research shows that higher levels of
physical activity are associated with a
lower breast cancer risk [9-23], and that
the relationship between these two
factors is not explained only by changes in
body weight [15,16,21,23].

This review summarises the latest
scientific evidence on the role of
physical activity in reducing female
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Glossary box (Scientific terms)

Adipose tissue: Body fat tissue that stores
energy and produces hormones and
signalling molecules.

All-cause mortality: Deaths from any cause
within a population.

Body Mass Index (BMI): A measure used to
estimate whether a person has a healthy

body weight for their height, calculated as
weight (kg) divided by height squared (m?).

BRCA1: A gene involved in repairing
damaged DNA which normally helps to stop
tumours forming. Mutations in BRCA1
increase the risk of breast and ovarian
cancer.

Carcinogenesis: The process by which
normal cells become cancer cells.

Cytokines: Small proteins released by cells
that help regulate immune responses and
inflammation.

,DNA methylation: A process in which
chemical groups are added to DNA,
influencing whether genes are active or
inactive, without changing the sequence of
the DNA itself.

Dose-response relationship: A relationship

in which increasing exposure to something

(such as physical activity) leads to a greater
effect.

HER2 (human-epidermal-growth-factor-
receptor-2): a receptor on the cell surface
which receives growth signals that tell the
cell to grow and divide.

HER2+ (human-epidermal-growth-factor-
receptor-2-positive): Tumour cells which

produce more HER2 than normal, so that

are more responsive to growth signals.

HER2-enriched (human-epidermal-growth-
factor-receptor-2-enriched):

A type of breast cancer defined by high
expression of the ERBB2 gene and related
growth-signalling pathways. Though related
to HER2+ status, the two categories are
distinct.

Hormonal subtype: A classification of
breast cancer based on whether tumour
cells contain receptors for hormones such
as oestrogen or progesterone.

HR+ (hormone-receptor-positive): Tumour
cells contain receptors for hormones such
as oestrogen or progesterone, which can
stimulate tumour growth.

HR- (hormone-receptor-negative): Tumour
cells that do not have receptors for
hormones such as oestrogen or
progesterone.

Insulin: A hormone produced by the
pancreas that helps regulate blood glucose
levels.

Insulin-like growth factor 1 (IGF-1): A
hormone involved in growth and
development that can also promote cell
division and survival.

Inverse association: A statistical term
describing a negative relationship between
two variables; as one increases, the other
decreases.

Mammographic density: The proportion of
fibrous breast tissue visible on a
mammogram. Higher density is associated
with increased breast cancer risk.

Mediate: Control or give rise to a process
via another substance or mechanism.

Metabolites: Small molecules produced
during metabolism.

Myokines: Proteins released by contracting
muscles that can affect inflammation and
metabolism.

Reactive oxygen species (ROS): Highly
reactive molecules containing oxygen that
can damage cells and DNA.

Sex hormone-binding globulin (SHBG): A
protein that binds sex hormones in the
bloodstream, reducing the amount available
to interact with cells.

Tumorigenesis: The formation and
development of tumours.

Visceral fat: Fat stored deep within the
abdomen around internal organs.



breast cancer risk, recurrence and
mortality, explores the biological
mechanisms thought to underpin these
effects, and discusses policy initiatives

aimed at increasing physical activity
levels.
There is limited research on the

relationship between physical activity and
male  breast cancer risk. Further
information on male breast cancer risk
can be found in our Breast Cancer in Men
review in the Resources section of our
website.

3. Physical activity guidelines
and recommendations

Physical activity guidelines are produced
by the World Health Organization (WHO).
This guidance [24,25] was updated in
2020 in response to global research
indicating that 27% of adults [26] and
81% of adolescents [27] did not meet the
previous recommended levels. For adults,
this has since gone up to almost a third
(31%) [28].

The guidelines recommend that all adults
(18+) should undertake 150-300 minutes
of moderate-intensity exercise or 75-150
minutes of vigorous exercise per week, or
a combination of the two (see Figure 1 for
examples of moderate and vigorous
physical activity). They also suggest
incorporating muscle-strengthening
exercises (resistance training) at least
twice a week, and that older adults (65+)
should do balance-focused exercises at
least three times per week. Children and
adolescents (5-18 years) should aim for
60 minutes of moderate-to-vigorous

physical activity per day. The UK'’s
physical activity guidelines are similar to
the WHO's [29], though they also

Glossary box (Activity terms)

Moderate-intensity activity: Physical
activity that increases heart rate and
breathing but still allows conversation.

Vigorous-intensity activity: Physical
activity that substantially increases heart
rate and breathing and makes conversation
difficult.

Occupational physical activity: Physical

activity performed as part of
a person’s job or work duties.

Non-occupational activity: All physical
activity performed outside of a person’s
job, including domestic chores, daily tasks
and leisure-time activities.

Recreational (or leisure-time) physical
activity: Physical activity performed
during free time for recreation, fitness,
or enjoyment.

Sedentary behaviour: Behaviour involving
sitting, reclining, or lying down (while
awake).

Metabolic Equivalent of Task (MET):

A measure used to express the energy

used in physical activities by intensity,

with one MET representing the body at
rest.

MET-hours: A measurement of physical
activity that combines intensity and
duration using metabolic equivalents.

highlight the health benefits of light-
intensity activity, and emphasise that
adults should aim to be physically active
every day of the week.

The guidance notes that doing any
amount of physical activity is better than
none and will still benefit individuals’
health, but these guidelines should be
followed where possible to get the
maximum benefit [25].


https://www.breastcanceruk.org.uk/resources/

Sedentary
Sitting, reclining,
desk work

Moderate
Gardening, cycling,
brisk walking

breast
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Very vigorous
Lifting weights,
push-ups, sprinting

Figure 1. Examples of physical activity categorised by intensity. Adapted from the 2019 UK Chief

Medical Officer's Physical Activity Guidelines [30].

While physical activity is classed as any
bodily movement that uses energy,
‘exercise’ refers to physical activity that is
planned, structured, repetitive, and aims
to improve or maintain one or more
components of physical fitness. Although
the health benefits of exercise are well
known, not everyone is able to do regular,
structured exercise. However, there are
ways for most people to engage in
physical activity of some kind, including
day-to-day activities like shopping,
gardening or walking to work.

4. Physical activity and
breast cancer risk

Numerous recent studies, including
several meta-analyses, have examined the
role of physical activity on breast cancer
risk, with almost all demonstrating a
significant inverse association [14-29].
Multiple forms of physical activity,

including both recreational and
occupational activity, are associated with
lower breast cancer risk [13], and the
highest levels of physical activity are
associated with the greatest reduction in
risk [11,14,15,17, 21].

Overall, physical activity is associated
with a reduced risk of breast cancer;
across recent studies, people who

engaged in high levels of physical activity
had an estimated 15% lower risk of
developing breast cancer than those with
low levels of activity [14-18,21-
23,31,32]. This percentage was calculated
as an average value from several key
studies published over the past ten years
(Table 1). The 2024 study from Liu et al.,
was not included in the generation of this
figure as the percentage reached from
this study is a clear outlier. This may be
due to the cross-sectional study design,
which makes it difficult to assess cause
and effect (as in, whether high physical
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Table 1. Details of key studies published between 2016 and 2026 analysing the
impact of physical activity on breast cancer risk. For all studies, risk reduction
compares the risk of breast cancer in the group of participants with the highest levels of physical
activity against risk in the group with the lowest level. The label ‘(ns)’ indicates non-significant trends,
where the data indicated protective effects but the analysis did not reach statistical significance.

. . 5
Study Lead Ve Study Risk reduction (%) by
author type menopausal status
Recreational physical activity and breast cancer risk by
menopausal status and tumor hormone receptor status: Fortner 2024 Cohort study
results from the Nurses’ Health Studies 9 (ns) 13 _
The Association Between Physical Activity and risk for Cross-sectional
breast cancer in US female adults: A cross-sectional study Liu 2024 stud - - 44
based on NHANES 2011-2020 1/
International Pooled Analysis of Leisure-Time Physical
Activity and Premenopausal Breast Cancer in Women Timmins 2023 Pooled analysis 6 - -
From 19 Cohorts
Physical activity and breast cancer risk: results from the
UK Biobank prospective cohort Guo 2020 Caler el 25 13 .
Recreational Physical Activity Is Associated with Reduced
Breast Cancer Risk in Adult Women at High Risk for
Breast Cancer: A Cohort Study of Women Selected for Kehm 2020 Galert sl ) ) 20
Familial and Genetic Risk
World Cancer Research Fund International: Continuous
Update Project—systematic literature review and meta- Systematic
analysis of observational cohort studies on physical Chan 2019 review and 7 (ns) 14 -
activity, sedentary behavior, adiposity, and weight change meta-analysis
and breast cancer risk
Amount and Intensity of Leisure-Time Physical Activity .
and Lower Cancer Risk Matthews 2019 el el ) ) 14
Physical Activity in Cancer Prevention and Survival: A . Systematic
Systematic Review McTiernan 2019 review . . 17
Physical Activity and Risk of Breast Cancer: A Meta- S
Analysis of 38 Cohort Studies in 45 Study Reports Chen 2019 review and_ 17 ? 13
meta-analysis
Physical Activity and Weight Loss Reduce the Risk of
Breast Cancer: A Meta-analysis of 139 Prospective and Hardefeldt 2018 Meta-analysis 21 18 22
Retrospective Studies
. . . . . . Systematic
Does obesity modify the relationship between physical Neil- R
L . 2017 review and - 15 -
activity and breast cancer risk? Sztramko .
meta-analysis
Moderate-vigorous recreational physical activity and Systematic
breast cancer risk, stratified by menopause status: a Neilson 2017 review and 20 21 =
systematic review and meta-analysis meta-analysis
Physical activity, hormone replacement therapy and . ) .
breast cancer risk: A meta-analysis of prospective studies Pizot 2016 Wizl s 13 12 12
Leisure time physical activity and cancer risk: evaluation Systematic
of the WHO's recommendation based on 126 high- Liu 2016 review and - - 12
quality epidemiological studies meta-analysis
Association of Leisure-Time Physical Activity with Risk of Moore 2016 ealad sl i i 10

26 Types of Cancer in 1.44 Million Adults




activity levels are directly linked to lower
breast cancer risk or whether the effect
observed is due to individuals with breast
cancer having lower levels of physical
activity).

These studies compared individuals with

the highest level of physical activity
against those with the lowest level,
though it is important to note that
activity level categories are not

standardised across studies, and that the
‘highest level’ varies. For example, the
highest activity level in Matthews et al.
equates to 300-600 minutes of moderate
intensity physical activity per week, which
is roughly double the WHO-recommended
amount.

Most of these studies demonstrate a
dose-response relationship between
physical activity and breast cancer risk
[11,14-16,20-22,33]. However, a small
minority found that the effect of physical
activity  did not reach  statistical
significance at lower levels [14,33]. An
example of the dose-response
relationship can be seen in Table 2.

As many of these variables are
independent breast cancer risk factors,
studies have examined whether
menopausal status, BMI, hormonal
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subtype, and activity type or intensity
influence the observed risk reduction of
physical activity.

4.1 Menopausal status

Although menopause itself does not cause
breast cancer, the risk of breast cancer
increases with age and is most common in
women over the age of 50 who have been
through menopause. Menopausal status is
therefore important to consider when
examining other potential risk factors.

A 2017 World Cancer Research Fund
(WCRF) report reviewed all available
evidence on physical activity and breast
cancer risk. Based largely on
observational studies, it concluded that
there was ‘probable evidence’ that higher
levels of total physical activity are
associated with a lower risk of
postmenopausal breast cancer, while the
evidence for premenopausal breast cancer
was considered ‘limited’ [92]. It also
concluded there was probable evidence of
an association between vigorous physical
activity and a lower risk of breast cancer
in both pre- and postmenopausal women
[9]. Overall, the report highlighted the
need for further research to better

Table 2. An example of the dose-response relationship between time per week spent doing moderate-
intensity physical activity and risk of developing breast cancer (compared with those doing the lowest
levels of physical activity), using data from Matthews et al., 2020 [16]. ‘Moderate-intensity’ activity
included activities such as walking, cycling and gardening.

Weekly physical activity Breast cancer risk reduction

150 min

300 min

600 min

6%

10%

14%



characterise the relationship between
total physical activity and breast cancer
risk in premenopausal women.

Several studies comparing physical
activity levels for premenopausal breast
cancer risk have been published since the
WCRF report [10,11,13,15,18-20,33].
Many found total physical activity in
premenopausal women to be linked with a
significant reduction in breast cancer risk,
with percentages ranging from 6% to 25%
[11,15,18,21,33], although not all findings
reached statistical significance [10,13,20].
Studies that assessed postmenopausal
individuals corroborated the position of
the WCRF that physical activity is linked
with a significant risk reduction in these
women [10,12,13,15,18-20].

4.2 Body Mass Index

Having a high BMI is a risk factor for
breast cancer, particularly among
postmenopausal women (see our weight
and breast cancer review). Since physical
activity can lead to weight loss and a
reduction in BMI, an important question is
whether the relationship between physical
activity and breast cancer risk is mediated
only through its impact on body weight, or
whether physical activity reduces breast
cancer risk through additional mechanisms
independent of BMI.

Statistical models can be used to adjust for
factors that may influence the association
between physical activity and breast cancer
risk (such as BMI) to determine whether
the association exists independently of
these factors. If the association remains
statistically significant after adjustment,
this suggests that the risk reduction cannot
be explained solely by changes in BMI, and
that other biological mechanisms may also
contribute.

Of the studies in Table 1, most of those
adjusting for BMI found that the inverse
association between physical activity and
breast cancer risk remained statistically
significant after adjustment for BMI
[15,16,21,23], suggesting that other
pathways are also involved (discussed in
Section 5).

Despite BMI's relationship with breast
cancer being strongest in postmenopausal
women, studies investigating the
relationship between physical activity and
breast cancer risk by menopausal status
that also account for BMI are limited, and
findings are mixed [10-12].

4.2.1 BMI by weight category

As well as adjusting for BMI, some studies
assessed the association between physical
activity and breast cancer within
different, discrete categories of body
weight. Most of these studies grouped
participants into ‘high’ (>25kg/m2) and
‘low’ (<25kg/m2) categories [10,12-
14,20,21] with mixed and inconsistent
findings. Some studies found that the
benefits of physical activity are similar
between those of different weight
categories [15,19], while others found
that risk was significantly reduced for
only high- [10,12] or low [11] BMI groups.

Interestingly, studies that included an
additional category for obese participants
(BMI >30kg/m2) [11,13,19] found that
the reduction in risk may be weaker for
this group. However, these
inconsistencies may be explained by
limited statistical power, diverse
methodologies, self-reported data and/or
demographic variance. More research is
needed on physical activity and breast
cancer risk in people living with obesity.
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4.3 Tumour receptor subtypes

Breast tumours can be classified according
to the types of receptors that they express,
including oestrogen receptors, progesterone
receptors and human-epidermal-growth-
factor-receptor-2 (HER2).
are inconsistencies

However, there
between the
classifications used for breast tumours in
it difficult to

current literature,

compare findings [12].

making

Few studies have investigated the link
between physical activity and the risk of
developing breast cancers of a specific
hormone status. Of those available, most
studies found that physical activity was
associated with a significant risk
reduction of hormone receptor positive
(HR+) breast cancer in both pre- and
postmenopausal women [10,13,20,21].

For hormone receptor (HR-)

tumours, the evidence is less consistent.

negative

Several studies found no significant
association between physical activity and
HR- breast cancer risk in either pre- or
postmenopausal women [10,11,13].
one found a significant
association among premenopausal women
[20], while another reported a greater
reduction in HR- than HR+ breast cancer
risk among physically active women [21].
Similarly, a 2016 study on
physical activity

reduction in

However,

leisure-time
significant
risk of both oestrogen
receptor-positive (ER+) and ER- breast
cancers, with a stronger association for
ER- tumours [23]. There is less evidence
available for HER2 status, but one meta-
analysis found that physical activity was
strongly associated with a reduced risk of
HER2-enriched breast cancer.

found a

Overall, there is reasonable evidence to
support a link between physical activity
and HR+ breast cancer risk, but findings
regarding HR- tumours are inconclusive.
More research is needed to establish
whether there is a relationship between
physical activity and the risk of tumours
of different receptor subtypes.

4.4 Types of physical activity

Physical activity can be broadly categorised
into recreational/leisure-time activity (such
as sport, exercise, or active hobbies
undertaken by choice), occupational
activity (physical exertion as part of paid
work), and non-occupational activity
(which encompasses domestic tasks, active
commuting and other incidental
movement). Some studies have examined
how breast cancer risk differs across
activity domains, with mixed conclusions.

Four of the studies in Table 1 assessed
risk separately by activity type (as in

recreational, occupational or non-
occupational physical activity) [13-
15,21]. Three of these found that
occupational physical activity  was

associated with a statistically significant
reduction in breast cancer risk[1][13-15],
while the fourth showed a similar trend
that did not reach statistical significance
[21]. Three of the four studies found that
recreational and/or non-occupational
activity was associated with lower risk
than occupational activity* [13,15,21], a
finding consistent with earlier literature
[21]. However, one study reported the
opposite, with a marked reduction in risk
for occupational activity but no effect for
recreational activity [14].

*Chan et al. 2019 observed these patterns in postmenopausal women only.



A study which conducted
according to menopausal status revealed
premenopausal
women did not reach significance for either
recreational or occupational activity,
despite a positive trend [13]. These weaker
associations may be partly explained by the
relative scarcity of data for premenopausal
compared with postmenopausal
women, and the greater variation between

studies in this population [13].

analyses

that the association for

women

Although both recreational and
occupational activity appear to contribute
to lower breast cancer risk, current
evidence is insufficient to determine

whether one type consistently confers

greater benefit than another.

4.5 Intensity of physical activity

As discussed in section 4.1, meta-analyses
by the WCRF concluded that there is
probable evidence that vigorous physical
activity is associated with a lower risk of
premenopausal breast cancer. In contrast,
for postmenopausal breast cancer, the
evidence suggests that the total amount of
physical
associated with risk than the intensity at
which it is performed [9,13].

activity is more consistently

Studies that assessed the effect of intensity
without accounting for menopausal status
show mixed results. One found that
moderate physical activity was associated
with reduced breast cancer risk, whereas
vigorous activity was not [16]. Another
found that high-intensity exercise was
associated with a greater risk reduction
than low-intensity exercise, but both were
statistically significant [18]. the
conflicting findings and limited studies on
intensity, research is needed to better
understand the impact of activity intensity

Given

on overall breast cancer risk.

Many of the studies in Table 1 quantified
total physical activity by totalling MET-
hours per week [11,12,22,23,32]. MET-
hours combine activity intensity and
duration into a single metric, enabling
direct comparison of different forms of
physical activity on the basis that a
shorter period of vigorous activity may
expend the same amount of energy as a
longer period of moderate activity. This is
useful for analysing total activity, but
researchers cannot assess the effect of
intensity if the only metric used is MET-
hours. See Table 3 for examples of
activities  with  their corresponding
intensity and MET scores.

5. Biological mechanisms
linking physical activity and
breast cancer risk

The biological relationship between
physical activity and breast cancer risk is
thought to involve changes to the body’s
hormones, metabolism, and inflammatory
pathways (Figure 2), contributing to an
overall environment  that is less
favourable to tumorigenesis [35-37].
These are discussed in more detail below.

Whilst it was mentioned earlier that the
relationship between physical activity and
breast cancer risk is likely mediated in
part by BMI, the mechanisms by which
BMI affects breast cancer risk are not
discussed in detail here but are included
in our weight and breast cancer review.
Some of these effects are similar to the
mechanisms mentioned below, including
changes to hormone and
inflammatory markers.

levels
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Table 3. Metabolic equivalent (MET) scores of different domains of physical activity
(domestic, leisure and exercise), and the time needed to reach 1 MET-hour for each
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activity. One MET represents the energy expended while at rest, and activities are assigned MET values

according to how much energy they require relative to resting. Data from the 2024 Compendium of

Physical Activities [34].

Activity

Resting

Domestic activities

Watering plants
Cooking/food prep
Carrying shopping bags
Sweeping/hoovering
Gardening

Tidying a room

Leisure activities

Knitting or sewing
Drawing, painting, writing
Playing the piano

Fishing

Dancing

Slow walking

Brisk walking

Slow swimming
Cycling on flat ground
Tennis

Climbing stairs
Jogging

Running

Fast swimming

Sprinting

Reference

Light
Light
Moderate
Moderate
Moderate

Moderate

Light

Light

Light
Moderate

Moderate

Light
Moderate
Moderate
Vigorous
Vigorous
Vigorous
Vigorous
Vigorous
Vigorous

Vigorous

1

2.5

3.3

3.5

3.8

4.8

1.3

1.8

3.5

4.3

4.8

5.8

6.8

6.8

7.5

10.5

10.5

18

Time needed to
reach 1 MET-hour

30 minutes

24 minutes

18 minutes

17 minutes

16 minutes

13 minutes

46 minutes

33 minutes

30 minutes

17 minutes

14 minutes

30 minutes

13 minutes

10 minutes

10 minutes

9 minutes

9 minutes

8 minutes

6 minutes

6 minutes

3 minutes
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Figure 2. Principal mechanisms by which physical activity is proposed to reduce breast cancer risk

independently of BMI. Adapted from [38].

5.1 Altered levels of circulating sex

hormones

Sex hormones, including oestrogens, can
promote cell proliferation. Elevated levels of
circulating oestrogens are a well-established
risk factor for breast cancer [39,40].
Physical activity has been shown to lower
oestrogen levels [41] and increase levels of

sex hormone-binding globulin (SHBG),
particularly in postmenopausal women
[41,42]. SHBG binds to oestrogen,

preventing it from acting. The higher levels
of SHBG associated with physical activity
may therefore reduce of free,
bioavailable oestrogen, which may in turn
decrease the risk of tumour development.

levels

Although there is currently stronger
evidence to support this mechanism in
postmenopausal women, researchers

propose that it would additionally apply to
pre-menopausal women [43].

In addition, after menopause, the ovaries
stop producing oestrogen and the body's
adipose (fat) tissue takes over as the
primary site of oestrogen production [44].
Exercise that promotes fat loss in
postmenopausal women is therefore likely
to reduce oestrogen production and overall
oestrogen levels, which may contribute to a
reduced breast cancer risk [19].

5.2 Metabolic function and insulin

regulation

Elevated levels of insulin and insulin-like
growth factor 1 (IGF-1) are linked to
increased breast cancer risk and poor
prognosis [45,46]. Both hormones are
involved in the regulation of apoptosis (cell
death) and cell proliferation, two processes
which  can affect the Ilikelihood of
tumorigenesis [35,47].
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Physical activity is thought to lower insulin
levels, improve insulin sensitivity [48], and
raise the levels of proteins that bind IGF-1,
which reduces its ability to stimulate cell
growth [49]. However, there is still some
inconsistency in recent studies on these
pathways, suggesting that further
investigation is required to demonstrate a
statistically robust effect [50].

5.3 Reduced inflammation and

altered immune function
Physical reduce
both

directly and indirectly. During exercise,

activity is thought to

chronic low-grade inflammation

contracting muscles release anti-
inflammatory signalling molecules
(myokines) [51,52], creating conditions
less favourable to tumour development. In
addition, moderate-to-vigorous physical
activity can trigger the release of
epinephrine, which mobilises immune
cells that can detect and eliminate
abnormal cells before they become

cancerous [35,36].

Physical activity can also indirectly affect
inflammation through changes to adipose
Excess body fat,
around the abdomen, induces chronic
low-grade inflammation and higher levels
of pro-inflammatory cytokines [53]. This
type of inflammation is associated with
higher breast cancer risk [54] and worse
outcomes [55]. Regular
thought to reduce visceral fat and shift
the balance of hormones produced by fat
tissue towards a more anti-inflammatory
profile [56].

tissue. particularly

exercise is

5.4 Other mechanisms

Beyond these established pathways, a range
of other biological mechanisms are
emerging in scientific literature.

5.4.1 Antioxidant response

Regular exercise is thought to strengthen
the body's antioxidant response, helping
to neutralise harmful reactive oxygen
species that can damage DNA and
promote cancer. Although a single session
of exercise will temporarily increase
reactive oxygen species, repeated training
builds up a more robust antioxidant
defence over time [57].

5.4.2 DNA methylation

DNA methylation is a chemical
modification to DNA which can alter gene
expression without changing the DNA
sequence itself. Some studies suggest
that physical activity may influence DNA
methylation patterns in a way which could
affect the expression of genes linked to
breast cancer [58-60]. One randomised
controlled trial found that improvements
in cardiorespiratory fitness were
associated with decreased methylation of
the tumour suppressor gene BRCA1 [60],
though authors state that more research
is needed to establish a causal link.

5.4.3 Gut microbiome

Emerging evidence suggests the gut
microbiome may influence breast cancer
risk through multiple pathways, including
effects on oestrogen signalling,
inflammation, immune function and
microbial metabolites, although this area
remains complex and not vyet fully
understood [61]. An imbalance of gut
microbes (known as dysbiosis) has been
proposed to increase breast cancer risk
[61-63], while some microbial
metabolites may have protective effects
[61]. Physical activity may help support a
healthier gut microbiome by increasing
microbial diversity and promoting bacteria

that influence oestrogen regulation [64].
12



See our microbiome review [65] for more
information on how the microbiome affects

breast cancer risk.

6. Physical activity and
breast cancer recurrence
and mortality

Following a breast cancer diagnosis,
evidence suggests that there is an inverse
relationship between physical activity
levels and risk of breast cancer mortality
(the more activity, the lower the risk)
[66,67]. A 2023 meta-analysis found that
engaging in very high levels of physical
activity (20 MET-hours) per week was
associated with a 38% reduction in breast
cancer mortality and a 48% reduction in
all-cause mortality [67]. Similarly, a 2019
meta-analysis found that women
undertaking the highest levels of physical
activity had a 40% lower risk of breast
cancer mortality and a 42% lower risk of
all-cause mortality [66]. Other studies
found similar trends, with physical activity
linked to a 29-37% reduction in breast
cancer mortality [68,69]. This reduction in
risk is thought to be mediated by many of
the same mechanisms mentioned in
section 5 [70].

Evidence regarding physical activity and
breast cancer less
consistent: a 2022 meta-analysis found
that engaging in physical activity after a
diagnosis is linked with a 16% reduction
in breast cancer recurrence, while activity
started before diagnosis is linked with an
18% reduction [71]. However, the
aforementioned 2019 meta-analysis found
no significant association. Similarly, a
large 2023 meta-analysis found no
significant association between
recreational post-diagnosis physical

recurrence is

activity and the risk of breast cancer

recurrence [72].

It is important to note that these
associations are based largely on
observational data, so findings should be
interpreted with caution. However, in
2025, a randomised controlled trial in
colon cancer patients showed that
exercise interventions improved disease-
free survival by 28%, providing much
stronger evidence for a causal relationship
between exercise and improved cancer
outcomes [73]. These types of trials are
now needed in breast cancer to confirm a
causal link [66].

7. Other health effects of
physical activity

There are many benefits of regular
physical activity other than breast cancer
risk reduction. Leisure-time physical
activity has been linked to reduced risk
for as many as 13 types of cancer,
including myeloma, colon, kidney and liver
cancers [16,23]. Physical activity is
strongly protective against cardiovascular
disease, including stroke, heart disease
and hypertension [74,75].

Improvements to mental health have also
been reported. A large meta-analysis of
128,000 participants found that physical
activity was linked with lower rates of
depression, anxiety and psychological
distress [76]. In addition, physical activity
has benefits for cognitive health, with
studies showing higher levels of activity
to be associated with reduced risk for
both Alzheimer's disease and cognitive
decline [77,78]. Regular physical activity
also improves bone health, helps to
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manage diabetes symptoms, and extends
healthy lifespan [75,79].

Taken together, the evidence indicates that
regular physical
important component of overall
prevention and the promotion of long-term
health. Yet the strength of this association is
likely to vary due to the influence of several
other factors, including menopausal status,
BMI, and activity type and intensity.

activity may be an
disease

8. Inactivity and sedentary
behaviour

Sedentary behaviour (any waking activity
involving sitting or lying down with very
low energy expenditure) has emerged as a
risk factor for cancer and other health
issues in recent years, independent of
physical activity [80,81]. This means that
even people who are following physical
activity guidelines can have an elevated
disease risk if they also spend long
periods of time sitting still, e.g. while

working or watching television.

The WCRF found a positive association
between sitting time and postmenopausal
breast cancer, with a 7% risk increase for
every 5 hours per day of sitting time [13].
High sedentary time is also associated
with higher all-cause mortality [82] and a
21-44%
endometrial,

colon,
[38].
Decreasing sedentary time is therefore

increased risk of

and lung cancers
important for reducing cancer risk. To
minimise sedentary behaviour, prolonged
periods of sitting should be interrupted
regularly with movement or activity of any

intensity where possible.

9. Increasing physical activity
levels

There are a wide range of options
available for people wishing to increase
activity levels. Both moderate (e.g. brisk
walking, cycling, or golf) and vigorous
exercise (e.g. swimming or
playing football) are associated with

reduced risk of breast cancer [16,18].

running,

Guidelines encourage a range of exercises
with different functional benefits, e.g.
circuit training to improve muscle
function, resistance training to improve
bone health and racquet sports to
improve balance [30]. Recent evidence
suggests that there may be compound
health benefits for people who undertake
both aerobic activity and resistance
training [79]. There is an emphasis on
choosing enjoyable activities (to promote
sustainable lifestyle changes) and building
up physical activity levels gradually
(particularly for those who have not
exercised for some time) [30]. For older
adults, physical activity is generally both
safe and beneficial, but exercise
programmes should be tailored to an
individual's functional ability, considering
any existing medical conditions or frailty
[25].

Beyond structured exercise, incidental
day-to-day activity can also contribute to
risk reduction. Examples include stair-
climbing, wheeling a wheelchair,
gardening, carrying shopping bags, and
household tasks such as vacuuming or
cleaning [30]. Further examples can be
found in Figure 1 and Table 3.
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10. Physical activity and
public health

Global and
recognise
important

health bodies
physical activity as an
modifiable risk factor for
several non-communicable diseases
[25,30,83]. Consequently, the WHO
launched a global action plan to reduce
physical inactivity by 15% between 2018
and 2030 [84]. Despite coordinated
efforts, the world is "off-track" to meet
the 2030 target, with 31% of adults not
meeting physical activity guidelines.
Women and people over 60 were found to
be disproportionately affected [84].

national

Countries are increasingly exploring
innovative approaches to increasing
physical activity across the population.
Examples include designated traffic-free
days in cities to promote cycling and
walking [85], and a Romanian initiative
providing free bus tickets to individuals
who complete 20 squats within two
minutes at specially designed kiosks [86].
Meanwhile, the UK is delivering targeted
campaigns [87] and investments [88], as
well as integrating physical activity advice
into routine healthcare [89] to increase
physical activity levels.

While the latest data for England shows
that over 64% of adults achieved the UK
guidelines in 2024-2025, inequalities still
exist, particularly for those from lower
socio-economic backgrounds, older adults
(75+) and people with disabilities or long-
term health conditions. Sport England is
working to reduce these inequalities
through several targeted initiatives that
invest in communities who face the
greatest barriers to physical activity [90].
The government's 10 Year Health Plan for
England [91] also details several major

programmes to encourage physical
activity in schools and local communities,

and major investment in grassroots
sporting facilities, while Active Travel
England supports local authorities to

embed active travel (walking, wheeling,
and cycling) for everyday journeys within
urban planning [922].

Despite these policy initiatives, physical
activity remains relatively under-
recognised as a cancer prevention
strategy. Notably, the 2026 National
Cancer Plan for England [93]
acknowledges obesity as an important
modifiable risk factor for cancer, but not
physical activity. This is despite the
substantial evidence Ilinking physical
activity with a risk of several
cancers including breast cancer. As such,
future health strategies should explicitly
position physical activity as a cornerstone
for primary cancer prevention to improve
population health.

lower

11.Conclusion

Physical activity is a well-established
modifiable factor associated with a lower
risk of several cancers, including breast
cancer. Overall, regular physical activity is
associated with an average reduction in
breast cancer risk of around 15%, with

greater benefits generally observed at
higher activity levels. Importantly, the
benefits of physical activity extend

beyond primary prevention. Higher levels
of physical activity are associated with
better outcomes after diagnosis, reduced
risk of a wide range of diseases and better
overall health and wellbeing. This
relationship is likely explained by a
combination of hormonal, metabolic, and
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and inflammatory changes, as well as
several other emerging pathways.

Although current guidelines provide an
evidence-based minimum target for
physical activity, the available evidence
suggests that greater levels of activity
may offer additional benefits. However,
because global physical activity levels
remain below recommended targets,
innovative and engaging strategies to

breast
cancer uk.

Prevention saves lives

increase physical activity and reduce
sedentary behaviour at the population
level are needed. Such strategies have the
potential to reduce the burden of breast
cancer and many other conditions.
Encouraging an active lifestyle should
therefore be considered a key component
of future breast cancer prevention
strategies.
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	Glossary box (Scientific terms)
	HER2-enriched (human-epidermal-growth-factor-receptor-2-enriched):
	breast cancer risk, recurrence and mortality, explores the biological mechanisms thought to underpin these effects, and discusses policy initiatives aimed at increasing physical activity levels.
	There is limited research on the relationship between physical activity and male breast cancer risk. Further information on male breast cancer risk can be found in our Breast Cancer in Men review in the Resources section of our website.


	3. Physical activity guidelines and recommendations
	Physical activity guidelines are produced by the World Health Organization (WHO). This guidance [24,25] was updated in 2020 in response to global research indicating that 27% of adults [26] and 81% of adolescents [27] did not meet the previous recommended levels. For adults, this has since gone up to almost a third (31%) [28].
	The guidelines recommend that all adults (18+) should undertake 150-300 minutes of moderate-intensity exercise or 75-150 minutes of vigorous exercise per week, or a combination of the two (see Figure 1 for examples of moderate and vigorous physical activity). They also suggest incorporating muscle-strengthening exercises (resistance training) at least twice a week, and that older adults (65+) should do balance-focused exercises at least three times per week. Children and adolescents (5-18 years) should aim for 60 minutes of moderate-to-vigorous physical activity per day. The UK’s physical activity guidelines are similar to the WHO’s [29], though they also highlight ntensity
	Glossary box (Activity terms)
	Metabolic Equivalent of Task (MET):
	highlight the health benefits of light-intensity activity, and emphasise that adults should aim to be physically active every day of the week.
	The guidance notes that doing any amount of physical activity is better than none and will still benefit individuals’ health, but these guidelines should be followed where possible to get the maximum benefit [25].

	Sedentary
	Sitting, reclining,
	desk work

	Light
	Cleaning, yoga,
	slow walking

	Moderate
	Gardening, cycling, brisk walking

	Vigorous
	Playing football, swimming, jogging

	Very vigorous
	Lifting weights,
	push-ups, sprinting
	While physical activity is classed as any bodily movement that uses energy, ‘exercise’ refers to physical activity that is planned, structured, repetitive, and aims to improve or maintain one or more components of physical fitness. Although the health benefits of exercise are well known, not everyone is able to do regular, structured exercise. However, there are ways for most people to engage in physical activity of some kind, including day-to-day activities like shopping, gardening or walking to work.



	4. Physical activity and breast cancer risk
	Numerous recent studies, including several meta-analyses, have examined the role of physical activity on breast cancer risk, with almost all demonstrating a significant inverse association [14–29]. Multiple forms of physical activity, including
	including both recreational and occupational activity, are associated with lower breast cancer risk [13], and the highest levels of physical activity are associated with the greatest reduction in risk [11,14,15,17, 21].
	Overall, physical activity is associated with a reduced risk of breast cancer; across recent studies, people who engaged in high levels of physical activity had an estimated 15% lower risk of developing breast cancer than those with low levels of activity [14–18,21–23,31,32]. This percentage was calculated as an average value from several key studies published over the past ten years (Table 1). The 2024 study from Liu et al., was not included in the generation of this figure as the percentage reached from this study is a clear outlier. This may be due to the cross-sectional study design, which makes it difficult to assess cause and effect (as in, whether high physical activity

	4.2 Body Mass Index
	4.2.1 BMI by weight category

	4.3 Tumour receptor subtypes
	Breast tumours can be classified according to the types of receptors that they express, including oestrogen receptors, progesterone receptors and human-epidermal-growth-factor-receptor-2 (HER2). However, there are inconsistencies between the classifications used for breast tumours in current literature, making it difficult to compare findings [12].
	Few studies have investigated the link between physical activity and the risk of developing breast cancers of a specific hormone status. Of those available, most studies found that physical activity was associated with a significant risk reduction of hormone receptor positive (HR+) breast cancer in both pre- and postmenopausal women [10,13,20,21].
	For hormone receptor negative (HR-) tumours, the evidence is less consistent. Several studies found no significant association between physical activity and HR- breast cancer risk in either pre- or postmenopausal women [10,11,13]. However, one found a significant association among premenopausal women [20], while another reported a greater reduction in HR- than HR+ breast cancer risk among physically active women [21]. Similarly, a 2016 study on leisure-time physical activity found a significant reduction in risk of both oestrogen receptor-positive (ER+) and ER- breast cancers, with a stronger association for ER- tumours [23]. There is less evidence available for HER2 status, but one meta-analysis found that physical activity was strongly associated with a reduced risk of HER2-enriched breast cancer.
	Overall, there is reasonable evidence to support a link between physical activity and HR+ breast cancer risk, but findings

	regarding HR- tumours are inconclusive. More research is needed to establish whether there is a relationship between physical activity and the risk of tumours of different receptor subtypes.
	Physical activity can be broadly categorised into recreational/leisure-time activity (such as sport, exercise, or active hobbies undertaken by choice), occupational activity (physical exertion as part of paid work), and non-occupational activity (which encompasses domestic tasks, active commuting and other incidental movement). Some studies have examined how breast cancer risk differs across activity domains, with mixed conclusions.
	Four of the studies in Table 1 assessed risk separately by activity type (as in recreational, occupational or non-occupational physical activity) [13–15,21]. Three of these found that occupational physical activity was associated with a statistically significant reduction in breast cancer risk[1][13–15], while the fourth showed a similar trend that did not reach statistical significance [21]. Three of the four studies found that recreational and/or non-occupational activity was associated with lower risk than occupational activity* [13,15,21], a finding consistent with earlier literature [21]. However, one study reported the opposite, with a marked reduction in risk for occupational activity but no effect for recreational activity [14].
	*Chan et al. 2019 observed these patterns in postmenopausal women only.

	4.5 Intensity of physical activity

	5. Biological mechanisms linking physical activity and breast cancer risk
	↑ Physical activity
	Metabolic function
	↓ IGF-1

	Inflammation
	Sex hormone bioavailability

	↓ Breast cancer risk
	5.1 Altered levels of circulating sex hormones
	Sex hormones, including oestrogens, can promote cell proliferation. Elevated levels of circulating oestrogens are a well-established risk factor for breast cancer [39,40]. Physical activity has been shown to lower oestrogen levels [41] and increase levels of sex hormone-binding globulin (SHBG), particularly in postmenopausal women [41,42]. SHBG binds to oestrogen, preventing it from acting. The higher levels of SHBG associated with physical activity may therefore reduce levels of free, bioavailable oestrogen, which may in turn decrease the risk of tumour development. Although there is currently stronger evidence to support this mechanism in postmenopausal women, researchers propose that it would additionally apply to pre-menopausal women [43].
	In addition, after menopause, the ovaries stop producing oestrogen and the body's adipose (fat) tissue takes over as the primary site of oestrogen production [44]. Exercise that promotes fat loss in postmenopausal women is therefore likely to reduce oestrogen production and overall oestrogen levels, which may contribute to a reduced breast cancer risk [19].

	5.2 Metabolic function and insulin regulation
	Elevated levels of insulin and insulin-like growth factor 1 (IGF-1) are linked to increased breast cancer risk and poor prognosis [45,46]. Both hormones are involved in the regulation of apoptosis (cell death) and cell proliferation, two processes which can affect the likelihood of tumorigenesis [35,47].


	5.3 Reduced inflammation and altered immune function
	Physical activity is thought to reduce chronic low-grade inflammation both directly and indirectly. During exercise, contracting muscles release anti-inflammatory signalling molecules (myokines) [51,52], creating conditions less favourable to tumour development. In addition, moderate-to-vigorous physical activity can trigger the release of epinephrine, which mobilises immune cells that can detect and eliminate abnormal cells before they become cancerous [35,36].
	Physical activity can also indirectly affect inflammation through changes to adipose tissue. Excess body fat, particularly around the abdomen, induces chronic low-grade inflammation and higher levels of pro-inflammatory cytokines [53]. This type of inflammation is associated with higher breast cancer risk [54] and worse outcomes [55]. Regular exercise is thought to reduce visceral fat and shift the balance of hormones produced by fat tissue towards a more anti-inflammatory profile [56].

	5.4 Other mechanisms
	Beyond these established pathways, a range of other biological mechanisms are emerging in scientific literature.
	5.4.1 Antioxidant response
	5.4.2 DNA methylation
	5.4.3 Gut microbiome


	6. Physical activity and breast cancer recurrence
	and mortality
	7. Other health effects of physical activity
	Taken together, the evidence indicates that regular physical activity may be an important component of overall disease prevention and the promotion of long-term health. Yet the strength of this association is likely to vary due to the influence of several other factors, including menopausal status, BMI, and activity type and intensity.

	8. Inactivity and sedentary behaviour
	Sedentary behaviour (any waking activity involving sitting or lying down with very low energy expenditure) has emerged as a risk factor for cancer and other health issues in recent years, independent of physical activity [80,81]. This means that even people who are following physical activity guidelines can have an elevated disease risk if they also spend long periods of time sitting still, e.g. while working or watching television.
	The WCRF found a positive association between sitting time and postmenopausal breast cancer, with a 7% risk increase for every 5 hours per day of sitting time [13]. High sedentary time is also associated with higher all-cause mortality [82] and a 21–44% increased risk of colon, endometrial, and lung cancers [38]. Decreasing sedentary time is therefore important for reducing cancer risk. To minimise sedentary behaviour, prolonged periods of sitting should be interrupted regularly with movement or activity of any intensity where possible.

	9. Increasing physical activity levels
	There are a wide range of options available for people wishing to increase activity levels. Both moderate (e.g. brisk walking, cycling, or golf) and vigorous exercise (e.g. running, swimming or playing football) are associated with reduced risk of breast cancer [16,18].
	Guidelines encourage a range of exercises with different functional benefits, e.g. circuit training to improve muscle function, resistance training to improve bone health and racquet sports to improve balance [30]. Recent evidence suggests that there may be compound health benefits for people who undertake both aerobic activity and resistance training [79]. There is an emphasis on choosing enjoyable activities (to promote sustainable lifestyle changes) and building up physical activity levels gradually (particularly for those who have not exercised for some time) [30]. For older adults, physical activity is generally both safe and beneficial, but exercise programmes should be tailored to an individual's functional ability, considering any existing medical conditions or frailty [25].
	Beyond structured exercise, incidental day-to-day activity can also contribute to risk reduction. Examples include stair-climbing, wheeling a wheelchair, gardening, carrying shopping bags, and household tasks such as vacuuming or cleaning [30]. Further examples can be found in Figure 1 and Table 3.

	10. Physical activity and public health
	Conclusion
	and inflammatory changes, as well as several other emerging pathways.
	Although current guidelines provide an evidence-based minimum target for physical activity, the available evidence suggests that greater levels of activity may offer additional benefits. However, because global physical activity levels remain below recommended targets, innovative and engaging strategies to increase
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