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Diet, lifestyle and breast cancer
Data from Cancer Registries attest to global 
variations in cancer incidence and mortality 
supporting the notion that the risk of developing 
breast cancer correlates with environment and, 
somewhat more controversially, the likelihood 
of developing recurrent disease. Studies of 
migrants have shown that when individuals 
move from an area of low incidence to an area 
of higher incidence and adopt Western modes 
of behaviour both in terms of diet and lifestyle, 
the incidence increases to approximately that of 
the host nation after few generations. Alongside 
this, improved survival rates after a breast cancer 
diagnosis is not only attributed to advances in 
multimodality treatment but also to the actions 
of patients seeking to change their behaviours in 
order to improve their likely long term outcomes. 
Our experience with the DietCompLyf cohort 
showed that significant dietary changes occur 
12 ± 3 months after diagnosis [1]. It is important 
to note that the challenge for healthcare 
professionals is to make sense of evidence which 
is often heterogeneous; dietary effects may be 
both positive for some diseases but negative for 
others. Therefore it is difficult to interpret data, 
and to guide patients who are notable in their 
desire to adopt changes.

Any investigation concerning diet is 
multifactorial, and this gives rise to a 
particularly difficult area to research, fraught 
with methodological issues and difficulties 
in standardisation. The misinterpretation of 
scientific data as well as a desire to label foods 
as “bad” or “evil” means that “at risk” groups of 
individuals (as well as patients) can be subjected 
to mixed messages around diet and lifestyle.

Last year, the much awaited “Continuous 
Update Project – diet, nutrition, physical activity 
and breast cancer survivors” from the World 
Cancer Research Fund reported continued 
issues with the design of studies and the 
manner in which some research was undertaken 
and reported few relationships between diet 
and lifestyle and breast cancer survivorship. 
Recommendations include maintaining “a healthy 
body weight, being physically active, eating 
foods containing fibre, eating foods containing 
soy, a lower intake of total fat and, in particular, 
saturated fat” [2].  Put simply, advice to patients 
focus on behavioural traits associated with a 
healthy dietary and lifestyle habits, without 
labelling any components as taboo. 

Weight gain and obesity
A recent analysis of data from GLOBOCAN, 
by Arnold et al in the Lancet Oncology [3] 
estimated the relative risk of developing cancer 
based on particular population attributes.  In 
the period from 2002-2012 it was estimated that 
approximately 3.6% of all new cancers in adults 
>30 years of age were likely to be attributable 
to a high body mass index (BMI >25 kg/m2).  
Alongside this, the World Health Organisation 
reported that in the Americas, European and 
Eastern Mediterranean regions over 50% of 
women are overweight and that approximately 
half of the overweight women are obese [4]. 
The association between increasing BMI, the risk 
of developing breast cancer and poorer breast 
cancer survival means that preventing weight gain 
and obesity are of particular importance in breast 
cancer prevention.  Nevertheless, advice needs to 
be personalised in order for it to be adopted to 
good effect. 

Steroid hormone production by 
adipose tissue
The production of oestrogens by adipose cells 
and their role in post-menopausal breast cancer 
has been recognised for many years. Less well-
studied is the importance of androgens produced 
by adipose cells. Approximately 85% of breast 
cancers are reported to express androgen receptor 
(AR) the intracellular receptor responsible for the 
downstream action of androgens. Activated AR 
has been implicated in cell signalling via FOXA1, 
PI3K/AKT/MAPK, PTEN, p53 pathways which have 
all been shown to be altered in breast cancer [5]. 
Adipose tissue of the breast has been shown to 
contain testosterone and oestrogen hormone 
levels supporting the concept of an “obesity-
inflammation-aromatase axis” within the breast 
with the potential to promote breast cancer 
development [6].  Many overweight and obese 
individuals are also type-2 diabetics. The chronic 
inflammatory phenotype associated with type-2 
diabetes alters circulating steroid hormone levels 
(both oestrogens and androgens) and increases 
insulin and insulin-like growth factor (IGF) levels 
[7].  In terms of breast cancer development, insulin 
receptor phosphorylation has been shown to 
promote mammary tumourigenesis [8] but the 
role of insulin-like growth factor receptors (IGF-
1R/IGF-2R) is less clear. 

The potential for a biological effect resulting 
from hyperinsulinemia acting in a synergistic 
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manner with steroid hormones shows the 
difficulties in studying this area of biology 
as well as the importance of considering 
the interplay between hormones and 
growth factors on individuals at the 
systemic level. Nevertheless, dietary 
advice for breast cancer needs to 
be consistent with advice for other 
co-morbidities such as diabetes or 
cardiovascular disease.

Alcohol and breast cancer
In the UK approximately 70% of women 
between 45-64 years of age and >60% 
of those aged 65 years or more consume 
alcohol. There is a dose-dependent 
relationship between alcohol consumption 
and breast cancer risk with 25g/day 
consumption associated with a relative 
risk of 1.25; 50g/day consumption a 
relative risk of 1.55 and so on [9, 10]. This 
has led to an interest in the mechanism(s) 
underlying the associations between 
alcohol consumption and breast cancer. 
Plausible explanations include free radical 
production during the metabolism of 
ethanol, increased concentrations of 
circulating sex-hormone levels and 
impaired removal of androgens by the liver 
[11] following alcohol usage. 

A significant association between 
breast cancer mortality and frequent 
heavy-drinking has been reported [12] 
but the effect on recurrence rates of 
low/moderate alcohol consumption 
is less clear [13-16]. Accordingly, it may 
be beneficial to focus on patterns of 
drinking (for example the relevance of 

binge drinking) as well as the alcohol type 
consumed rather than on the sole amount 
of ethanol ingested. The observation that 
even light/moderate alcohol consumption 
can lead to an increase in breast cancer 
recurrence in post-menopausal women 
with an increased BMI suggests that 
applying the precautionary principle in this 
group of patients is warranted [17].

Phytoestrogens and breast cancer
The importance of oestrogen in the 
development and progression of 
breast cancer is also well recognised. 
Phytoestrogens are naturally occurring 
dietary compounds with structural 
similarities to 17β-oestradiol, they fall 
into two main categories: isoflavones 
(conventionally found in Eastern diets) and 
lignans (conventionally found in Western 
diets).  Phytoestrogens bind to ERα/
ERβ and increased dietary consumption 
is associated with a reduced risk of 
developing breast cancer. 

The relationship between phytoestrogen 
consumption and breast cancer prognosis 
is not; however, entirely clear [18]. The 
multi-centre UK based DietCompLyf study 
has been established to determine the role 
of phytoestrogen consumption on breast 
cancer recurrence rates [19] and takes 
into account the consumption of both 
isoflavones: mostly found in soy based 
products, legumes, coffee and nuts; as well 
as lignans: mostly found in berries, nuts, 
seed, whole grains and some alcoholic 
beverages. Five-year follow up has been 
completed for the 3,159 patients on the 

DietCompLyf study and the findings will 
be reported soon.

Dietary advice for breast 
cancer patients 
When advising breast cancer patients 
about diet it is important to remain aware 
that all nutrients have functionality and 
their inclusion must be considered within 
the confines of an energy balanced diet. 
The importance of providing information 
to patients around diet and lifestyle was 
our motivation in developing the “Breast 
Cancer Cookbook” (see opposite page) 
which is due to be published in October of 
this year [20].

Dietary recommendations need to be 
made according to the groups of nutrients 
consumed.  For example, advice around 
“reduction of intake of saturated fat” 
will relate to more than 12 different fatty 
acids, each with different functionality, 
the basis being to prevent excessive 
energy intake. Similarly, promotion of 
exercise mitigates cancer risk through both 
weight reduction as well as by lowering 
the levels of circulating oestrogens. It 
is imperative to be aware that no single 
foodstuff is known to cause (or prevent) 
cancer from developing or recurring but 
evidence has identified some foods (and 
nutrients) which should be eaten in small 
proportions, or completely avoided, to 
minimise risks. 

Although minimal evidence links intakes 
of trans fatty acids to cancer outcomes, the 
use of artificial sources of fats increases the 
total cholesterol and lower high density 
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lipoprotein “good” cholesterol.  Similarly, 
whilst intake of red meat can have 
positive impacts on iron (and therefore 
energy) levels, over-cooking is linked to 
increased levels of heterocyclic amines 
and polycyclic aromatic hydrocarbons, 
accordingly, boiling, steaming or stewing 
methods should be recommended. 
Preservatives used in the production of 
processed meats including bacon and 
ham are thought (but not proven) to be 
carcinogenic [21, 22].  More typically, 
guidelines suggest a reduction in intakes 
due to the high saturated fat, energy or 
salt levels.  It is pragmatic to recommend 
restricted intakes of processed meats 
therefore, to perhaps a maximum of 20 g/
day. Similarly, dietary choices should avoid 
intakes of refined processed carbohydrates 
as these can be associated with high blood 
glucose levels and consequently elevated 
insulin concentrations, a known risk factor 
for breast cancer development (described 
above). 

Since the central premise of any 
sustainable diet is balance – patients 
are advised to comply with the 
consumption of five portions a day 
(400g) from as diverse a range of 
fresh fruit and vegetable products as 
possible including tomatoes: a powerful 
source of the antioxidant lycopene; 
cruciferous vegetables, an excellent 
source of phytonutrients; dark green leafy 
vegetables rich in folate; wholegrain, 
nutrient-rich starchy staples and sufficient 
protein to enable repair of damage 

imposed by cancer treatments.  
It is recommended that milk and 

dairy products are also consumed on a 
daily basis to promote bone health, and 
omega-3 rich oily fish (selected from 
sustainable sources see http://www.
sustainweb.org/sustainablefood/plenty_
more_fish_in_the_sea/) is recommended 
weekly to decrease inflammation and 
contribute a dietary source of vitamin D 
(promoting calcium absorption). Olive 
oils are recommended due to the higher 
than typical monounsaturated fat content 
which can prevent oxidative processes. 
The elevated risks from osteoporosis after 
breast cancer treatment and the need for 
exercise to keep inflammatory responses 
down means that carefully constructed 
fitness regimens (taking into account any 
risk of fractures) may be warranted.

Recognising that many patients 
seek to make changes in their diet and 
lifestyle after a breast cancer diagnosis, 
clear nutritional guidance is required. 
Comprehensive elucidation of the 
effects of single foods and nutrients for 
cancer outcomes is unlikely given the 
complexities of diet and eating patterns. 
The advice outlined here is evidence-
based and scientifically justified, 
following the premise that all foods 
and nutrients can add benefits to our 
diet.  Patients are urged to reflect on the 
need for balance in their food choices; 
mindful that diet and lifestyle choices 
will influence their health and enjoyment 
of what they eat. 
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This Cookbook by Keshtgar, Robertson and Dwek  
is based on the latest scientific evidence and the 
authors’ extensive experience, which takes you 
through the lifestyle influences and foods that can 
play a positive role in the prevention and treatment 
of breast cancer, encouraging readers towards a 
healthier diet. 

There is an introductory chapter describing breast 
cancer in an easy to understand way and explaining 
the evidence on the effects different diet and food 
products. Over 100 inviting, simple recipes to help 
cancer prevention and to boost health during and 
after treatment follow this.  

 These are especially created to take in all the 
dietary considerations linked to breast cancer and 
possible side effects of treatment. Covering break-
fasts, soups, salads, fish and shellfish, poultry and 
meat, vegetarian dishes, desserts, treats and drinks, 
they make for a healthy, satisfying way of eating.

Publisher: Quadrille. Price £20. www.quadrille.co.uk

The Breast Cancer Cook Book 
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