
Breast cancer is the second most
common cancer worldwide, with 11.6%
of all cancers diagnosed being female
breast cancer in 2022 [1]. In the UK,
around 56,000 women and 400 men
receive a new diagnosis each year [2].
Many factors can influence a person’s
risk of developing breast cancer,
including age, genetics, hormones, diet,
lifestyle [2], as well as exposure to
certain chemicals and environmental
factors [3]. Breast Cancer UK estimates
that at least 30% of all breast cancers
are attributable to preventable causes
[4].

Among lifestyle factors, diet plays a key
role. Certain foods and nutrients may
help protect against breast cancer, while
others may increase risk. Diet also
contributes to energy balance, which
influences body composition and body
weight. A high body weight or body

1.  Summary
Diet plays an important role in shaping breast cancer risk. Dietary factors may
be protective or increase the risk and have long-term effects. There is no ideal
diet that will prevent breast cancer; however, evidence suggests that eating
plenty of fruit and vegetables (especially non-starchy vegetables and foods rich
in carotenoids), whole grains, and fibre may lower risk. Whilst eating a high level
of processed meat, ultra-processed foods, and saturated or trans fats may
increase risk. Dairy foods rich in calcium, higher soy consumption, and adequate
micronutrient status may also have modest protective effects. Overall, healthy
dietary patterns such as the Mediterranean or plant-based diet are linked with a
slightly lower risk of breast cancer.

2. Introduction

Diet and breast
cancer

Agonist: A compound that binds to a
receptor and produces a response.
Antioxidant: A substance that
protects cells from damage caused
by free radicals (unstable molecules
generated by oxidation during
normal metabolism).
Carbohydrates: Sugar molecules
which can be small and simple (e.g.
glucose) or large and complex (e.g.
polysaccharides such as starch).
Carcinogenesis: The process of
healthy cells turning into cancerous
cells.
Glycaemic index (GI): Numeric value
(0 to 100) assigned to foods based
on how quickly they raise blood
glucose levels.
Glycaemic load (GL): Numeric value
for a portion of food calculated as
the quantity of carbohydrates (in
grams) multiplied by the GI, then
divided by 100.
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mass index (BMI) is a well-established
risk factor for breast cancer for
postmenopausal women, and men [5].

Paying attention to portion sizes and
eating a balanced diet is also important,
not only for cancer prevention, but for
overall health as it provides the body
with the energy it needs to carry out its
daily functions. The Eatwell Guide
(Figure 1) is the healthy eating model in
the UK which provides information on
how much of our diet should come from
each food group for most individuals
over the age of two [6]. Although
beneficial with regards to portions,
Breast Cancer UK feels the Eatwell
Guide should be updated to also include
and better reflect contemporary
influences on UK diets. You can read
more about this in our manifesto.

The British Nutrition Foundation also
has a helpful guide on using different
parts of your hand to measure and
control portion sizes for both adults and
children [7]. Consuming a variety of
foods within each food group further
contributes to an overall healthy diet.  

Meta-analysis: Statistical analysis of
multiple published scientific studies.
Mutagen: A physical, chemical or
biological agent that can
permanently damages cell DNA and
increases the number of genetic
mutations. 
Phytoestrogen: Oestrogen-like
compound found in some plants.
Polyphenols: Antioxidant compounds
that are found in plants, including
fruits and vegetables that can help
protect cells from damage and
reduce the risk of some diseases. 
Saturated fat: Type of fat, mostly
found in animal food and some plant
oils (e.g. palm and coconut oil), that
is usually solid at room temperature.
Trans fat: Type of fat, naturally
found at low levels in some meat and
dairy foods, but is generally
produced artificially using heat and
pressure (hydrogenation) and used in
commercially prepared and
processed foods.
Unsaturated fat: Type of fat
considered beneficial, mostly found
in plant foods, vegetable oils and
fish, that is usually liquid at room
temperature. The two types are
mono- and poly-unsaturated fat.

Glossary box (cont.):
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Figure 1: Recommended number of portions of
each food group that should be consumed per
day. 
*Number of portions are similar overall for
children, with the main difference being that
children should consume five portions of
starchy foods per day. More information on
portion sizing for both adults and children can
be found on the British Nutrition Foundation
website: https://www.nutrition.org.uk/creating-
a-healthy-diet/portion-sizes/

https://www.breastcanceruk.org.uk/media/filer_public/0d/51/0d51c69c-8456-4a81-a1b3-8e8538f28711/breast-cancer-uk-a-manifesto-for-breast-cancer-prevention-june-2024.pdf
https://www.nutrition.org.uk/creating-a-healthy-diet/portion-sizes/
https://www.nutrition.org.uk/creating-a-healthy-diet/portion-sizes/


This review summarises the latest
scientific evidence on the relationship
between diet and breast cancer,
covering individual foods and nutrients
alongside overall dietary patterns, and
outlining the mechanisms through which
dietary factors may influence breast
cancer risk (Figure 2). Although not
mentioned here, alcohol intake is a
significant breast cancer risk factor. Our
Alcohol and Breast Cancer Risk Review
can be found in the Resources section of
our website. 
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Evidence from large prospective cohort
studies, meta-analyses, and pooled
analyses suggests the most consistent
associations are for non-starchy 

vegetables and foods rich in
carotenoids, which are natural pigments
found in yellow, orange, and red
vegetables (examples in Figure 3) [8–
11]. A large-scale cohort analysis found
that consuming more than 5.5 portions
of fruits and vegetables per day was
associated with a lower risk of breast
cancer compared with consuming 2.5
portions or less, with particularly strong
associations for cruciferous (e.g.,
broccoli/cauliflower/kale) and
carotenoid-rich vegetables [9]. The
World Cancer Research Fund (WCRF)
Continuous Update Project concluded
that there is limited, but suggestive
evidence that non-starchy vegetables
decrease the risk of oestrogen receptor-
negative (ER-) breast cancer, and that
foods containing carotenoids are
associated with reduced breast cancer
risk overall [10]. Evidence for fruit
intake is weaker and limited [10], though
some studies suggest protective
associations for citrus fruit [12].

Proposed mechanisms include the
effects of dietary fibre, carotenoids, and
polyphenols, which may reduce
oxidative stress, influence oestrogen
metabolism, and support DNA repair
[11,13]. These bioactive compounds are
present in complex mixtures in whole
plant foods, where they may act
additively or synergistically, offering
broader benefits than isolated
supplements [13].

Overall, evidence suggests a potential
protective effect of higher fruit and
vegetable intake on breast cancer risk,
particularly for non-starchy and
carotenoid-rich vegetables.

3. Foods, nutrients and
breast cancer risk

3.1 Fruits and
Vegetables

Figure 2: Summary diagram of the different food
groups discussed in this review that may affect
breast cancer risk.

https://www.breastcanceruk.org.uk/resources/?text=&categories=1


Carbohydrate-rich foods are divided into
several categories:  starches, sugars and
fibre. All carbohydrates are broken
down into glucose in the body to be
used as energy. How fast this occurs
depends on the type of carbohydrate
and is measured by the glycemic index
(GI). 

Some cohort studies and a 2025 meta-
analysis have reported that high GI or
glycaemic load (GL) diets, which cause
rapid increases in blood glucose, may be
associated with a higher risk of
postmenopausal or hormone receptor-
negative breast cancer [14–16], while
other studies report no association [17–
19]. Analyses of sugar and sugar-
sweetened food intake similarly show 
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Figure 3: Examples of carotenoid-rich and non-
starchy fruit and vegetables. Sweet potatoes,
peas, pasnips and pumpkin are all caretonoid-
rich vegetables, while mushrooms, leeks,
aubergines, onions and cauliflower are non-
starchy. Spinach, tomatoes, broccoli, peppers,
chillis, carrots and cucumbers are
vegetables/fruit that are both carotenoid-rich
and non-starchy. 

mixed findings [10,14,18,20]. 

High intakes of added sugar may also
contribute indirectly to risk by
promoting weight gain, and being
overweight or obese is an established
risk factor for postmenopausal breast
cancer [10]. Possible mechanisms linking
diets high in rapidly absorbable
carbohydrates to breast cancer include
chronically elevated levels of glucose,
insulin, and insulin-like growth factor 1
(IGF-1). IGF-1 can promote cell
proliferation and survival by preventing
apoptosis (programmed cell death) in
DNA-damaged cells, and increasing
systemic inflammation [15,20].

In contrast, growing evidence from
recent meta-analyses shows that higher
dietary fibre intake is linked to lower
breast cancer risk [14,21]. Additional
studies suggest that the protective
association of fibre may be stronger in
post-menopausal women [22], with
some evidence of variation by fibre
source, particularly vegetable and cereal
fibre [23]. Fibre may reduce risk by
binding oestrogen in the gut and
increasing excretion, lowering
circulating oestrogen levels, and
improving insulin sensitivity [24]. To
read our Science review on the
relationship between fibre and breast
cancer, click here . 

Overall, current evidence does not
support a clear link between total
carbohydrate or sugar intake and breast
cancer risk, while findings for high-
GI/GL diets and added sugars remain
mixed. However, higher fibre intake
shows a potential protective effect
against breast cancer risk.

3.2 Carbohydrates
and Fibre

https://www.breastcanceruk.org.uk/fibre-abstract-page/
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There are several different types of fats
(Table 1), many of which have been
investigated with regards to how they
affect breast cancer risk. The
relationship between total fat
(encompassing all types shown in figure)
intake and breast cancer risk remains
inconsistent across prospective studies
and meta-analyses [10,25–28]. Some
evidence links higher intakes of
saturated fats, trans fats, or dietary
cholesterol with increased breast cancer
risk [29–32], while other analyses do not
report an association [10,33]. 

Notably, higher serum concentrations of
trans-fats have been associated with a
greater risk in post-menopausal women
[33].  

Trans-fats can promote systemic
inflammation, which may contribute to
breast carcinogenesis [34]. Experimental
data suggest that cholesterol
metabolites can bind to oestrogen
receptors in breast tissue and promote
tumour growth [35], but evidence in
humans remains conflicting [36,37].
Despite the World Health Organisation
identifying a global increase in the use
of trans fats [38], in the UK, many
supermarkets have removed or reduced
the amounts of trans fats within their
own-brand products [39].

By contrast, higher intakes of
polyunsaturated fatty acids (PUFAs),
particularly long-chain omega-3 fats
found in oily fish, have been linked in
some studies to reduced risk [40,41] and
to biological mechanisms, including anti-
inflammatory, anti-angiogenic, and anti-
metastatic activity [42,43]. Evidence for
n-6 PUFA such as linoleic acid is mixed:
a meta-analysis suggested a weak, non-

3.3 Fats

Types of fats 
State at
room
temperature

Found in 
Possible
relationship with
breast cancer*

Unsaturated
fats 
(MUFAs and
PUFAs differ
in their
chemical
structure)

Monounsaturated
fats (MUFAs) Liquid

Olive oil, rapeseed oil,
avocados, almonds, Brazil
nuts, peanuts 

Reduced risk

Polyunsaturated
fats (PUFAs) Liquid

Chia seeds, oily fish (e.g.
salmon, mackerel), sunflower
oil, walnuts, almonds,
pumpkin seeds 

Reduced risk

Saturated fats Solid Butter, cakes, biscuits, bacon,
coconut oil Increased risk

(Artificial) Trans fats Solid Margarine, cakes, cookies,
crisps Increased risk

Table 1: Types of fat and examples of food that contain them and their potential link with breast
cancer risk. *The relationship between different types of fat and breast cancer remains mixed and
inconclusive, however the relationships proposed in this table have been observed in at least some
scientific studies. 



significant inverse association with
breast cancer risk [44]. Evidence for
monounsaturated fats, such as those in
olive oil, also remains mixed [10,45].
Nonetheless, as fats are energy-dense,
diets high in total fat can promote
weight gain, which is an established risk
factor for post-menopausal breast
cancer [10].

Overall, evidence varies for total fat and
individual fat types in relation to breast
cancer risk. Limiting saturated and trans
fats and moderating dietary cholesterol,
while favouring foods rich in
unsaturated fats, especially sources of
omega-3 PUFAs, is advisable for general
health and may also support breast
cancer risk reduction.
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some evidence of stronger associations
in post-menopausal women [46]. One
review estimated that each 50 g/day of
processed meat (approx. 1.5 rashers of
bacon) was associated with an increase
in risk of 9% [48].

Potential mechanisms include the
formation of heterocyclic amines (HCAs)
and polycyclic aromatic hydrocarbons
(PAHs) when red meat is cooked at high
temperatures, which are mutagenic
compounds and recognised carcinogens
[51]. Haem iron, found in red and
processed meat, can promote oxidative
stress, lipid peroxidation and tumour
development [52]. It may also contribute
to the formation of N-nitroso
compounds, which have carcinogenic
potential [47,53].

Overall, these findings show that higher
consumption of processed meat is linked
to increased breast cancer risk, whereas
evidence for red meat remains limited.
Current World Cancer Research Fund
(WCRF) guidance recommends limiting
red meat intake to about 350–500 g
(cooked weight) per week and keeping
processed-meat consumption very low
or avoiding it altogether [10]. 

Most studies investigating the effect of
red meat consumption report no clear
association with overall breast cancer
risk [30,46,47]. However, some studies
suggest a possible increased risk at high
intakes (100 g/day) [48] or in pre-
menopausal women [49]. Further studies
are needed to establish whether red
meat consumption increases breast
cancer risk.

Higher consumption of processed meat
has been associated with a modestly
increased risk of breast cancer in several
large prospective cohort studies and
meta-analyses [30,46,47,50]. In the UK
Biobank cohort study and meta-analysis,
a higher intake of processed meat was
associated with an increased risk, with 

3.5 Ultra Processed
Foods (UPFs)

3.4 Red and
Processed meat

High consumption of ultra-processed
foods (UPFs) has been associated with
several adverse health outcomes,
including obesity, cardiovascular disease,
and cancer [54,55]. These foods are
typically industrial formulations made
mostly from refined ingredients and 



additives, with little or no intact whole
food, and correspond to the highest  
category in the Novafood classification
system (see Table 2) [55].

Evidence suggests that greater UPF
consumption may be linked to an
increased risk of breast cancer. In one
population-based cohort study, a 10%
higher proportion of UPFs in the diet
was associated with an 11% higher
overall cancer risk and a significant
increase in breast cancer incidence [56].
A systematic review and dose-response
meta-analysis found that each 10%
increment in UPF consumption was
associated with approximately a 5%
higher breast cancer risk [57], while
another meta-analysis reported a
modestly increased risk in the highest
versus lowest consumers, but no
significant dose-response association
[58]. Findings from the UK Biobank
further support this, showing higher
risks of breast cancer incidence and 

 

7

mortality among individuals with the
highest UPF intakes [59].

Several mechanisms may explain these
associations. Diets high in UPFs are
generally of lower nutritional quality
(higher in energy density, added sugars,
and saturated fats, and lower in fibre
and micronutrients), which can promote
excess calorie intake and weight gain, a
known risk factor for breast cancer in
men and post-menopausal women
[54,56]. In addition, food additives, neo-
formed contaminants, and endocrine-
disrupting chemicals (EDCs) from
packaging may influence hormonal and
inflammatory pathways involved in
breast cancer development [54,56].

Overall, current evidence suggests that
diets high in UPFs may contribute to an
increased risk of breast cancer, although
causality remains uncertain and further
research is required to clarify the
relationship.

Category Definition Examples

Unprocessed or
minimally
processed

Not altered from their natural state
Grains, wheat flour, fresh/frozen fruit &
vegetables, unprocessed meat & poultry, fish,
unflavoured yoghurt, legumes, nuts & seeds

Processed
culinary
ingredient

Unprocessed foods that have undergone
processes such as grinding, crushing, and
refining

Salt, sugar, honey, vegetable oils, butter, lard,
molasses & honey

Processed foods
Manufactured by adding salt, sugar, and oil.
May contain preservatives, antioxidants,
and stabilisers

Tinned/jarred vegetables, fruits in syrup,
tinned fish & meats, cheeses, salted or candied
nuts

Ultra-processed
foods (UPFs)

Ready-to-eat/drink made with multiple
industrial ingredients extracted from foods
or manufactured in laboratories

Carbonated/fruit flavoured drinks, sausages,
biscuits, packaged snacks, sweets, ready
meals, instant soups/noodles

Table 2: Classification of foods based on how much they are processed (based on the Nova classification) [55]



A dose-response meta-analysis found
that each additional 350 mg/day of
dietary calcium intake was associated
with a significantly lower risk of breast
cancer [60]. Another study reported that
higher dietary calcium intake may
slightly reduce breast cancer risk, and
higher intakes of yoghurt and
cottage/ricotta cheese were associated
with reduced risk of ER-negative breast
cancer [61].

Calcium may help regulate cell
proliferation, differentiation and
apoptosis, key processes involved in
carcinogenesis[10]. Fermented dairy
foods such as yoghurt and kefir contain
live bacterial cultures (probiotics), which
may influence gut microbiota and have
potential anti-inflammatory or anti-
tumour effects, although evidence in
humans remains limited [62,63].

So far, studies suggest that dairy
consumption and adequate calcium
intake may be beneficial for slightly
reducing breast cancer risk. More
research is needed to clarify the
mechanisms and to understand whether
benefits vary by tumour subtype or type
of dairy product.
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The link between soy intake and breast
cancer remains debated. Soy contains
isoflavones, naturally occurring
phytoestrogens with a structure similar
to human oestrogen. These compounds
can bind to both oestrogen receptors
(ERα and ERβ) but show a higher affinity
for ERβ, which may lead to weak
oestrogenic or anti-oestrogenic effects
(Figure 4) [64,65]. Although early animal
studies raised concerns that isoflavones
might stimulate hormone-sensitive
breast tumour growth [64]. Evidence
from several meta-analyses reports that
higher soy or isoflavone intakes are
associated with a slightly lower breast
cancer risk [66–70], and that intake of
these compounds beginning in childhood
or adolescence may offer stronger
protection later in life [71,72].

Exactly how soy may influence breast
cancer risk is not fully understood, but
several biological pathways have been
proposed. Isoflavones preferentially
bind to ER-β rather than ER-α, which
may exert anti-proliferative rather than
growth-promoting effects [64,65]. They
may also influence oestrogen
metabolism and the activity of enzymes
involved in DNA repair and cell-cycle
regulation [64,65]. They may exert non-
hormonal effects, including inhibiting
cancer cell proliferation, inducing
apoptosis, reducing oxidative stress, and
modulating inflammatory and immune
responses [70,71].

3.6 Dairy and
Calcium

3.7 Soy and Soy-
Based Foods



Overall, higher soy-food intake may
offer some protective benefit against
breast cancer. Further research is
needed to clarify potential differences
by timing of exposure, tumour subtype,
and type of soy product consumed.
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such as vitamin D, folate (vitamin B9),
and vitamin B6, may be associated with
a modestly lower risk [73–76]. However,
research generally does not support a
protective effect via supplement intake,
and advises meeting nutrient needs
through a balanced, varied diet [10,76].

Vitamin D, which humans mainly get
from sunlight, has been the most
extensively studied micronutrient in
relation to breast cancer. Most
observational studies have found that
low blood levels of 25-hydroxy vitamin
D (25(OH)D), the main circulating form
of vitamin D, are associated with an
increased risk of breast cancer
[73,74,77]. Deficiency appears to be
common among women diagnosed with
breast cancer [78], but whether this
reflects a causal relationship or reverse
causation remains unclear. However,
findings are not consistent across all
studies; a large, pooled analysis reported
no significant association between low,
sufficient and high pre-diagnostic
circulating 25(OH)D levels and breast
cancer risk [79]. Supplementation trials
have similarly not shown a significant
reduction in breast cancer incidence
[80,81]. Mechanistically, vitamin D may
influence cancer development by
regulating cell proliferation and
differentiation, promoting apoptosis,
reducing angiogenesis, and modulating
inflammation [82,83].

Folate and vitamin B6, both involved in
DNA synthesis and methylation, have
received the most attention among the
B vitamins in relation to breast cancer
risk. Some studies suggest that adequate
intakes may help maintain genomic
stability and reduce risk, though findings 

Figure 4: The effects seen upon
oestrogen/isoflavone binding to the two main
oestrogen receptors (ERs) in the breast.
Oestrogen receptor alpha (ERα) promotes
increased cell proliferation, migration and
invasion upon oestrogen (or other agonist)
binding. Isoflavones preferentially bind to
oestrogen receptor beta (ERβ) which promotes
the opposite effect, potentially reducing the risk
of breast cancer development and progression.

3.8 Micronutrients
and Supplements

Several micronutrients have been
investigated for their potential role in
breast cancer prevention, though
evidence remains limited and further
research is needed. Studies suggest that
adequate intakes of certain nutrients, 
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reduction in breast cancer risk [89]. A
recent umbrella review also reported
that higher adherence to the
Mediterranean diet was linked to a
lower risk of breast cancer, particularly
among postmenopausal women [90].
More recent evidence indicates that
following a Mediterranean dietary
pattern may lower breast cancer risk by
around 24%, with reductions up to 35%
observed in certain subgroups, such as
Asian women [87]. These protective
effects are thought to relate to the
Mediterranean diet’s high content of
antioxidants, fibre, and unsaturated fats,
which may help reduce inflammation,
improve metabolic health, and support
weight management [90,91].

4.1 Mediterranean diet
The Mediterranean diet is characterised
by high intakes of vegetables, fruits,
whole grains, legumes, nuts, fish, and
olive oil, with limited red and processed
meat and moderate dairy consumption
[88]. Adherence to this dietary pattern
has been associated with a modest

are inconsistent [75,76,84]. Meta-
analyses indicate a modest inverse
association between higher folate intake
and breast cancer risk, but no clear
benefit from supplementation, and
evidence for vitamin B6 remains limited
and inconclusive [75,84]. However, it
has been identified that over-
supplementation of B-vitamins could
enhance cancer cell metabolism, DNA
repair, and genomic instability,
potentially accelerating tumour
progression [84].

Other nutrients with antioxidant or anti-
inflammatory properties, such as
vitamins C and E, selenium, and zinc,
have shown inconsistent associations
with breast cancer risk [76].

Overall, maintaining adequate
micronutrient status supports general
health and may modestly influence
breast cancer risk, but current evidence
does not support the use of supplements
for breast cancer prevention.

4. Dietary 
Patterns and 
Breast Cancer Risk

4.2 Plant-based diets
Plant-based diets emphasise foods
derived from plants, such as vegetables,
fruits, whole grains, legumes, nuts, and
seeds, while limiting or excluding animal
products [92]. These dietary patterns
are generally rich in fibre,
phytonutrients, and unsaturated fats,
and low in saturated fat and energy
density [87]. However, some plant-
based processed foods may also
promote unhealthy patterns through
high consumption of sugar and/or UPFs.
High levels of these foods are likely to
negate or reduce the overall positive
and protective effects associated with
plant-based diets (or any healthy dietary
pattern). 

Evidence suggests that greater
adherence to plant-rich or healthy
dietary patterns is associated with a
modestly lower risk of breast cancer
[69,86]. Recent findings also indicate 
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overall dietary quality and paying
attention to portion sizes remain key for
general health and cancer prevention.
However, evidence for some dietary
factors is still inconsistent or limited.
Further research that is carefully
designed is needed to clarify causal
relationships and underlying mechanisms
for these factors. Additional work that
considers diet within a healthy lifestyle
would also be beneficial to understand
its overall contribution to the reduction
in breast cancer risk.

There is no single diet, food, or nutrient
that can prevent breast cancer.
However, a balanced diet rich in whole
plant foods and healthy fats, and limited
in processed and energy-dense foods,
may help reduce risk. Maintaining a
healthy body weight and focusing on 

that diets rich in healthy plant foods are
linked to reduced risks of breast cancer
[87,93], particularly oestrogen receptor-
negative subtypes in postmenopausal
women [87], with adiposity potentially
mediating this association [93]. These
benefits are thought to arise from
favourable effects on weight
management, inflammation, insulin
sensitivity, and oestrogen metabolism
[87].

Overall, diets rich in whole and
minimally processed plant foods, such as
the Mediterranean and plant-based
dietary patterns, are associated with a
modestly lower risk of breast cancer.
Their protective effects are likely due to
combined positive influences on weight
management, inflammation, and
metabolic health [87,93]. 

Individuals who consume a plant-based
diet, are also more likely to have higher
levels of physical activity, lower alcohol
consumption and may be non-smokers,
which are all healthy lifestyle factors
that also reduce breast cancer risk in
their own right [94]. These are therefore
important aspects to consider when
undertaking such studies to ensure the
reduction in risk observed is a true
reflection of the healthy dietary pattern
and not other confounding factors [95].  

4. Conclusion
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