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Key facts and figures on breast cancer and BRCA mutations
in the United Kingdom
•	The UK has the 5th highest incidence rate and the 15th highest mortality rate of
female breast cancer in Europe.1
•	Between 1.5% and 2% of all breast cancer cases in the UK are due to BRCA
mutations,2 3 4 although this rises to around 3–7% among those under 35.2 3
•	It is thought that 16% of all hereditary breast cancer cases in the UK are associated
with BRCA1 or BRCA2 mutations.5
•	60% of women with a BRCA1 mutation and 55% of those with a BRCA2 mutation
will develop breast cancer by age 70.6 This compares to a risk of around 9% among
all women by age 74.7
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Introduction
Mutations in the BRCA1 and BRCA2 genes put women at significant risk of
developing breast cancer. Based on international data, it is thought that most women
have a 12.5% risk of developing breast cancer in their lifetime. This risk increases to
60–90% among women with a BRCA1 mutation and 45–85% among women with a
BRCA2 mutation.8-10 Breast cancers related to BRCA1 mutations are more likely to be
triple-negative breast cancer, which is difficult to treat.11
It is important for women to know whether they carry a BRCA mutation.
BRCA‑mutation carriers who are asymptomatic can be supported to make an informed
choice to reduce their risk of developing breast cancer through, for example, preventive
surgery and, in some countries, chemoprevention. They can also reduce their chance of
breast cancer mortality through regular monitoring which can pick up earlier cases
of the disease. Knowing whether a woman with breast cancer carries a BRCA mutation
can also help to inform decisions around treatment and surgery. In addition, identifying
BRCA‑mutation carriers allows for family members to be tested.12
Men can also benefit from knowing they carry a BRCA mutation. BRCA mutations
can increase the risk of prostate and other cancers, so men with identified mutations can
be closely monitored for early signs of the disease.13 In addition, men who carry a BRCA
mutation can pass it on to their daughters.
However, many people at high risk of BRCA-related breast cancer cannot access
a genetic test, while many who have been found to carry a BRCA mutation face
gaps in accessing ongoing care and support.
This country profile presents an overview of the BRCA policy landscape in the UK
with a view to guiding policy development. It considers gaps, challenges and advances
in four areas policymakers should prioritise when looking to improve access to genetic testing
and care for people with BRCA mutations:
1.	
Comprehensive, evidence-based policies for BRCA testing and the management
of BRCA-related breast cancer
2. Greater public and patient understanding
3. Comprehensive care pathways
4. Improved awareness and knowledge among healthcare professionals.
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Comprehensive, evidence-based policies for BRCA testing
and the management of BRCA-related breast cancer

The UK has a clear strategic vision that
recognises the importance of improving
the prevention of hereditary cancers,
including those related to BRCA.
Inclusion of BRCA genetic testing in
national plans for cancer and genetics
The UK has committed to improving early
diagnosis and care for patients with rare
diseases, including hereditary cancers. In 2013,
the Department of Health published a strategy for
rare diseases, with input from all four UK countries.
The strategy contains 51 commitments which aim to
ensure that all people living with rare conditions,
including hereditary cancers, have access to the
high-quality care and treatment they need. These
commitments include supporting and empowering
patients, improving awareness and supporting effective
coordination among healthcare professionals.14
Scotland published its implementation plan for
this strategy in 2014,15 Northern Ireland in 201516
and Wales in 2017.17 Scotland recently reported on
progress in implementing its plan, highlighting progress
in the availability of testing for somatic (acquired)
BRCA1 and BRCA2 mutations.18
Unlike the UK’s other countries, England
only recently published its implementation
plan, following an inquiry from the All-Party
Parliamentary Group on Rare, Genetic and
Undiagnosed Conditions.19 The inquiry found that
neither National Health Service (NHS) England nor the
UK’s Department of Health and Social Care was taking
responsibility for implementing the strategy, leaving
services poorly coordinated and patients unable to
access the care they need. The plans for England have
now been published20 but patient support organisations
argue that, with only two years until the strategy is due
to end, it is time for it to be refreshed.21

Despite the lack of a rare diseases plan for
England until recently, NHS England has invested
heavily in advancing diagnosis for people with
genetic disorders. It has, for example, been working
in partnership with the private sector to provide quicker
and more accurate diagnoses, including for people
with hereditary breast cancer. The 100,000 Genomes
Project established by Genomics England in 2012
forms part of this ambition. The project has sequenced
100,000 genomes from people with rare diseases and
certain cancers, along with their families, in order to
help with faster diagnosis and identify the most effective
treatments.22 Northern Ireland, Scotland and Wales
have agreements in place so that their citizens can also
take part in the project.23-25
NHS England is building on this investment by
establishing the NHS Genomic Medicine Service,
which aims to make genetic testing accessible to
all in England. The service is establishing a national
genomic laboratory network,26 a National Genomic
Test Directory, 13 Genomic Medicine Centres which
provide a clinical service,27 and a Genomics Unit within
NHS England.28
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National policies support cost‑free
access to BRCA genetic testing
and personalised follow-up care
Genetic testing, care and follow-up for those
eligible is fully funded by the NHS.28 Cost is
therefore unlikely to be a barrier for people considered
at high risk.

National registries to collect data
on BRCA genetic testing
There appear to be very few recent, national data
on BRCA mutations, which may be hampering
effective policymaking and planning. There seem
to be no comprehensive registries collecting data on
BRCA mutations. The Cancer Variant Interpretation
Group (C-VIG), however, is an initiative delivered
through Genomics England which draws on
BRCA‑mutation data from laboratories across England
to discuss and classify specific variants.29 In addition,
there are plans to roll out the National Hereditary
Cancer Registry in England, which would focus initially
on BRCA mutations.30
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Legal protection of BRCA-mutation
carriers
Anti-discrimination legislation in the UK does
not cover discrimination based on genetic
predisposition for disease. In 2002, the statutory
body charged with monitoring the Disability
Discrimination Act (now absorbed into the Equality
Act 2010) recommended the Act be extended to
cover people who have a genetic predisposition. This
would have made it illegal for an employer to require
an individual to undergo a genetic test; however, the
extension has not yet been adopted.31 32 The issue of
genetic discrimination has continued to been debated,
including during a seminar organised by the Human
Genetics Commission, but a gap in legislation remains.32
Insurance companies in the UK have, however,
signed up to a voluntary code of practice to
protect people from genetic discrimination. The
UK Government and Association of British Insurers
have an agreement in place which features a number
of commitments, including not treating an applicant
differently based on test results or requiring an applicant
to share results of a predictive test, except in certain
cases, for example where life insurance cover exceeds
£500,000. It also prevents insurance companies from
imposing conditions, exclusions or disproportionate
terms based on genetic test results.33 The code does not,
however, prevent insurance companies from requesting
information regarding an individual’s family history,
or acting on this information.34 Despite these gaps in
legislation, an expert interviewed for this country profile
noted that few, if any, cases of discrimination have
occurred in the UK.34

Greater public and patient understanding of BRCA mutations
and their association with breast cancer

Awareness of
BRCA mutations has
been raised through
the efforts of patient
organisations and
media reporting.

A number of breast cancer advocacy groups
have focused efforts on raising awareness about
BRCA gene mutations, and support people who
may be considering testing. BRCA Umbrella, for
example, works to raise awareness of BRCA mutations
and supports those who may be considering or
undergoing testing. It provides an online community of
BRCA-mutation carriers by encouraging conversation,
support and information-sharing.35 Other organisations
that are active in promoting awareness include the
National Hereditary Breast Cancer Helpline and Breast
Cancer Now.
The media also have a powerful role in improving
awareness – as was demonstrated when actress
Angelina Jolie spoke openly about her BRCA
test results. One study estimated that related media
coverage led to a tenfold increase in calls to the UK’s
National Hereditary Breast Cancer Helpline. This, in
combination with reporting on changes to eligibility
criteria for testing, is thought to have contributed to a
2.5-fold increase in referral rates for BRCA testing
compared with the same period in the previous year.36
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Comprehensive care pathways

The UK has clear eligibility
criteria and referral pathways
for genetic testing, but
inequalities in access persist.
Evidence-based national eligibility
criteria for BRCA testing

Equitable and timely access
to genetic testing

The UK has comprehensive guidelines to support
the diagnosis, care and management of women
who carry a BRCA mutation. These guidelines,
published by the National Institute for Health and Care
Excellence (NICE) in 2013,37 are used across the UK,
are well regarded internationally and are referred
to by the European Society for Medical Oncology
(ESMO) 2016 guidelines.38 The NICE guidelines
include information on eligibility for genetic testing,
referral pathways, taking a family history and providing
information and support to those undergoing testing.37

Despite clear eligibility criteria, BRCA genetic
testing is not being offered to all those in the UK
who are eligible. Estimates suggest that there is a gap
of over 3,000 women every year who undergo a risk
assessment and are eligible for a BRCA test but are not
offered it.41 It is likely that, with advances in technology
and the ability to identify personalised treatment
based on genetic-testing results, the number of people
accessing genetic testing will increase.42

Recommendations regarding eligibility for BRCA
genetic testing have recently been expanded.
Guidelines for the management of patients with early
or locally advanced breast cancer were published by
NICE in 2018. These recommend that all women in
England with triple-negative breast cancer under the
age of 50 are tested for BRCA mutations, regardless of
family history.39 In addition, in Scotland, all women with
high-grade ovarian cancer, regardless of their age,
have access to BRCA genetic testing.40
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These gaps in testing are compounded by lower
referral rates for women from minority ethnic
groups.43 There are many reasons for this (see Box 1).
Among South Asian communities, for example, some
female patients have reported that discussing breast
cancer with male practitioners was difficult and
embarrassing. These women and their families may
associate cancer with stigma and death, which may
make them reluctant to raise the subject with other
family members.44 45

Box 1 W
 hat are the reasons for lower genetic testing rates
among black and minority ethnic women?43-45
•Lack of awareness of testing
•Language difficulties and challenges around cross-cultural communication
•Limited awareness of support services available, including genetic counselling
•	
Culturally held beliefs about breast cancer and stigma related to the
condition, which also influence communication with family members

There is also geographic variation in BRCA genetic
testing throughout the UK. The number of BRCA tests
performed is lower in England than in Scotland (see
Table 1). There is also wide variation within England,
with some regions such as Yorkshire and the Humber

having particularly low rates of BRCA testing.46
Understanding the reasons behind these differences
will be critical in ensuring that access to genetic testing
services is more evenly spread across the UK.

Table 1 BRCA genetic testing provision across the UK
Number of BRCA
genetic tests
per 100,000 women
in 2016/1746

Number of laboratories
offering genetic
tests for familial
breast/ovarian cancer47

England

54.2

16

Scotland

69.8

4

Northern Ireland

Data not available

1

Wales

Data not available

1

Country

Two laboratories in the UK, both of which are in
England, test samples against a panel of genes.47
Panel tests for hereditary breast cancer test for mutations
in 13 genes associated with an elevated risk of breast

and ovarian cancer, using whole-gene sequencing.
These laboratories provide results within 42–112 days
depending on urgency.48 49 Panel tests for known
mutations in family members, however, take 14 days.49
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Testing samples against a larger number of
genes, however, runs the risk of leading to more
uncertain results and greater anxiety. Genetic
tests that identify mutations which are new or have an
unknown association with cancer risk are referred to
as variants of unknown significance (VUS). The VUS
rate for BRCA1/BRCA2 testing is less than 1%, but this
increases to 14% when panel testing is used. This has
implications for those being tested, who are likely to
experience more stress and anxiety than with a more
definite result.50 51 In the longer term, however, more
mutations will be identified and the proportion classified
as unknown should reduce.

Role of private genetic-testing
providers
Although genetic testing, care and follow-up for
those who are eligible is fully funded by the NHS,
private testing is also available, including for
those who are not eligible for a test through the
NHS or who do not want to wait. Although data
are not available on the number of BRCA tests being
delivered by private laboratories, experts suggest
uptake of private BRCA genetic testing is low.42 Private
testing providers include those providing clinical
genetic testing services and those that offer direct-toconsumer (DTC) testing. DTC testing is not regulated in
the same way as genetic testing in clinical settings.52
This can mean DTC providers test different, or fewer,
mutations than the NHS and may not provide genetic
counselling along with their results, potentially leaving
people unsupported.53

Access to genetic counselling
Appropriate genetic counselling is an essential
component of care for those eligible for BRCA
testing. NICE guidelines recommend that all who
are eligible for BRCA genetic testing are referred to
genetic counselling teams for (preferably) two sessions
of pre-test counselling.37 Genetic counsellors provide
support to those being tested as well as their families,
to help them understand their breast cancer risk and
options available to them.37
Psychosocial support following test results is
critical. Despite this, psychological support may not
always be provided as part of genetic counselling
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for those undergoing BRCA testing. In one survey
undertaken by Ovarian Cancer Action, 42% of women
who were tested and found to have a BRCA mutation
received no counselling or support after they received
their results.9
The UK has one of the highest numbers of genetic
counsellors per capita globally. Currently there are
around 310 genetic counsellors for the UK population
of 60 million.54 To support genetic counsellor
development, the UK has three accredited master’s
programmes which train around 40 genetic counsellors
per year and now include genomics.55 This number
includes 10–20 who are trained in England as part
of the Scientist Training Programme (STP). Inclusion in
the STP means they are included in NHS workforce
planning, and will be awarded statutory regulation as
clinical scientists when this is established in 2019.54 56 57
Unlike in many other countries in Europe, genetic
counsellors in the UK are qualified to work
independently or as part of a multidisciplinary
team. Registration for genetic counsellors in the UK is
voluntary and most work in regional genetics centres or
associated outreach clinics.54
Despite the higher numbers of genetic counsellors
compared with other countries, there are still not
enough to meet demand and waiting times can
be long in some areas.9 42 This creates a significant
bottleneck, slowing access to BRCA genetic testing.58

Follow-up care and support
for BRCA‑mutation carriers
Those who receive a positive result from a BRCA
genetic test and do not have breast cancer have
three main options available to them for reducing
their risk of developing the disease: surgery,
hormonal therapy, and changes to lifestyle
coupled with surveillance. Although national data
are not available on the extent to which different
options are selected, studies have found that 34–40%
of asymptomatic women who carry a BRCA mutation
undertake preventive double mastectomies.59 60 Uptake
of chemoprevention in England is low, with a recent
study suggesting that around 15% of women with a
BRCA mutation initiate this therapy.61

Improved awareness and knowledge
among healthcare professionals

The UK is investing in improving
the genetics knowledge
of healthcare professionals
who are not genetics specialists.
Gaps in knowledge about BRCA testing among
non-genetic-specialist healthcare professionals
may play a role in lower-than-optimal referral
rates and uptake of genetic testing. In a primarycare-driven health system such as the UK, GPs play an
important role in addressing patients’ initial enquiries
and referring them to appropriate specialist genetic
services to gather further information on family history,
or for testing.62 Yet a 2006 survey of GPs found that,
while they felt genetics was an important topic for
practice, they did not believe they had adequate
knowledge to best guide their patients.63

There is evidence that breast cancer specialists
may feel uncertain about how to interpret BRCA
test results or know what guidance to give their
patients. For example, in a 2015 survey of 155 breast
cancer specialists, 12% reported not having received
any genetics training. In the same study, although 95%
of the breast cancer specialists surveyed had referred
patients for BRCA genetic tests, 71% felt unsure about
the clinical implications of the test reports presented.65
Clinicians seemed to particularly struggle to understand
and communicate the clinical implications of results
when there was no family history of breast cancer.65

Other factors may also impact on low rates of
referral from primary care to specialist genetics
services. These include time constraints and lack
of experience in making a referral to a genetics
specialist.64 Poor communication between non-geneticspecialist healthcare professionals and people at risk of
BRCA mutations may also create a barrier for people in
seeking genetic testing, which is exacerbated in those
who do not speak English as a first language.44

Health Education England is aiming to address
these knowledge gaps by developing the
£20 million Genomics Education Programme
(GEP) to build knowledge of genetics among
healthcare professionals. The GEP is funding 500
master’s places and additional healthcare science
training places, and provides access to a range
of genetics educational resources and tools for
healthcare professionals, including for those working in
primary care.66
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Conclusions and recommendations
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People with BRCA mutations in the UK are
supported by comprehensive clinical guidelines,
strong patient support organisations and welldeveloped services. Furthermore, existing policy
initiatives seek to improve early detection for people
with rare and genetic cancers.14 Despite this, there
are several gaps which must be addressed to ensure
that all BRCA-mutation carriers have access to the
comprehensive care and support they need.

Plans are needed to manage the increasing
demand for BRCA testing, to ensure that all
BRCA‑mutation carriers can access a timely
genetic test and be supported as they manage
their results. As treatments for BRCA-related breast
cancer become available, demand for genetic
testing is likely to increase, putting strain on existing
infrastructure and workforce. Scrutiny is needed to
ensure that services can keep up with this rising demand.

Genetic testing services and information must
be tailored to ensure they are accessible to all,
regardless of location or ethnic background.
Geographic and ethnic inequalities in awareness of
and access to genetic testing43-47 are a serious concern
in the UK and must be addressed.

Greater efforts are required to ensure that
everyone with a BRCA mutation is able to
access the full range of care they need, including
psychosocial care both before they are tested
and following their results. The UK has one of the
highest numbers of genetic counsellors per capita,54
but waiting times vary and not all women receive
the psychological support they need as part of their
genetic counselling.9

References

1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.
23.
24.

25.

E uropean Cancer Information System. 2018. Estimated of cancer incidence and
mortality in 2018, for all countries. Available from: https://ecis.jrc.ec.europa.
eu/explorer.php?$0-0$1-All$4-2$3-29$6-0,14$5-2008,2008$7-8$2All$CEstByCountry$X0_8-3$X0_19-AE28E$X0_20-No$CEstRelative$X1_83$X1_9-AE28$X1_19-AE28E$CEstByCountryTable$X2_19-AE28E [Accessed
26/11/18]
Ford D, Easton D, Peto J. 1995. Estimates of the Gene Frequency of BRCAI and
Its Contribution to Breast and Ovarian Cancer Incidence. Am J Hum Genet 57:
1457-62
Peto J, Collins N, Barfoot R, et al. 1999. Prevalence of BRCA1 and BRCA2
Gene Mutations in Patients With Early-Onset Breast Cancer. Journal of the
National Cancer Institute 91(11): 943-49
Anglian Breast Cancer Study Group. 2000. Prevalence and penetrance of
BRCA1 and BRCA2 mutations in a population-based series of breast cancer
cases. British Journal of Cancer 83(10): 1301-08
Easton D. 1999. How many more breast cancer predisposition genes are there?
Breast Cancer Research 1(1): 14-17
Mavaddat N, Peock S, Frost D, et al. 2013. Cancer risks for BRCA1 and BRCA2
mutation carriers: results from prospective analysis of EMBRACE. J Natl Cancer
Inst 105(11): 812-22
Sasieni PD, Shelton J, Ormiston-Smith N, et al. 2011. What is the lifetime risk of
developing cancer?: the effect of adjusting for multiple primaries. Br J Cancer
105(3): 460-5
National Cancer Institute. 2017. BRCA1 and BRCA2: Cancer Risk and Genetic
Testing. Available from: https://www.cancer.gov/about-cancer/causesprevention/genetics/brca-fact-sheet [Accessed 08/04/19]
Ovarian Cancer Action. 2017. Acting on BRCA: Breaking down barriers to save
lives. London: Ovarian Cancer Action
The Royal Marsden. 2016. A beginner’s guide to BRCA1 and BRCA2. London:
The Royal Marsden NHS Foundation Trust
Bayraktar S, Gutierrez-Barrera AM, Liu D, et al. 2011. Outcome of triplenegative breast cancer in patients with or without deleterious BRCA mutations.
Breast Cancer Research and Treatment 120(1): 145
McCarthy AM, Armstrong K. 2014. The Role of Testing for BRCA1 and BRCA2
Mutations in Cancer Prevention. JAMA Internal Medicine 174(7): 1023-24
Cavanagh H, Rogers KMA. 2015. The role of BRCA1 and BRCA2 mutations
in prostate, pancreatic and stomach cancers. Hereditary Cancer in Clinical
Practice 13(1): 16-16
Department of Health. 2013. The UK Strategy for Rare Diseases. London:
Department of Health
Healthier Scotland. 2014. It’s not rare to have a rare disease: The
Implementation Plan for Rare Diseases in Scotland. Edinburgh: Healthier
Scotland
Department of Health Social Services and Public Safety. 2015. Providing
High Quality Care for people affected by Rare Diseases The Northern Ireland
Implementation Plan for Rare Diseases. Belfast: Department of Health Social
Services and Public Safety
Welsh Rare Diseases Implementation Group. 2017. Welsh Rare Diseases
Implementation Plan: Highest standard of care for everyone with a rare disease.
Cardiff: Welsh Government
Healthier Scotland. 2018. Rare Diseases Scotland Progress (2016-2018).
Edinburgh: Healthier Scotland
The All-Party Parliamentary Group (APPG) on Rare, Genetic and Undiagnosed
Conditions. 2017. Leaving no one behind: Why England needs an
implementation strategy for rare diseases. London: Rare Disease UK
NHS England. 2018. Implementation Plan for the UK Strategy for Rare
Diseases. London: NHS England
Rare Disease UK. 2018. UK Strategy for rare diseases progress report 2018:
Our response. Available from: https://www.raredisease.org.uk/news-event/
uk-strategy-for-rare-diseases-progress-report-2018-our-response/ [Accessed
09/11/18]
Genomics England. 2018. The UK has sequenced 100,000 whole genomes in
the NHS. Available from: https://www.genomicsengland.co.uk/the-uk-hassequenced-100000-whole-genomes-in-the-nhs/ [Accessed 29/01/19]
Welsh Government. 2017. Genomics for Precision Medicine Strategy. Cardiff:
Welsh Government
Genomics England. Frequently asked questions About Genomics England
and the 100,000 Genomes Project. Available from: https://www.
genomicsengland.co.uk/understanding-genomics/faqs/ [Accessed
17 May 2018]
Genomics England. The 100,000 Genomes Project. Available from: https://
www.genomicsengland.co.uk/the-100000-genomes-project/ [Accessed
17 May 2018]

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.

50.
51.
52.
53.

 rennan S. 2018. Exclusive: Genomic trusts named but 18 months from full
B
operation. Available from: https://www.hsj.co.uk/service-design/exclusivegenomic-trusts-named-but-18-months-from-full-operation/7023670.article
[Accessed 07/11/18]
NHS England. Genomics. Available from: https://www.england.nhs.uk/
healthcare-science/personalisedmedicine/genomics/ [Accessed 29/03/19]
NHS England. 2018. 2018/2019 final draft National Genomic Test Directory
FAQ. London: NHS England
Turnbull C. 2018. Making use of centralised variant data and C-VIG (Cancer
Varian Intepretation Group). London: Genomics England
Public Health England. 2017. PHE Cancer Board Plan 2017 - 2021: A plan for
PHE staff. London: Public Health England
House of Lords Science and Technology Committee. 2nd Report of Session
2008–09: Genomic Medicine. Volume I: Report. London: House of Lords
Human Genetics Commission. 2011. The concept of genetic discrimination: a
seminar report and reflections and recommendations. London: Human Genetics
Commission
HM Government and Association of British Insurers (ABI). 2018. Code on
Genetic Testing and Insurance. London: HM Governement and ABI
Meade N. 2019. Personal communication by email: 13/02/19
BRCA Umbrella. Landing page. Available from: http://brcaumbrella.ning.
com/ [Accessed 07/11/18]
Evans DG, Barwell J, Eccles DM, et al. 2014. The Angelina Jolie effect: how
high celebrity profile can have a major impact on provision of cancer related
services. Breast Cancer Research 16(5): 442
National Institute for Health and Clinical Excellence (NICE). 2013. Familial
breast cancer: classifcation, care and managing breast cancer and related risks
in people with a family history of breast cancer. London: NICE
Paluch-Shimon S, Cardoso F, Sessa C, et al. 2016. Prevention and screening in
BRCA mutation carriers and other breast/ovarian hereditary cancer syndromes:
ESMO Clinical Practice Guidelines for cancer prevention and screening. Annals
of Oncology 27(suppl 5): v103-v10
National Insitiute for Health Care and Clinical Excellence. 2018. Early and
locally advanced breast cancer: diagnosis and management. London: NICE
Scottish Intercollegiate Guidelines and Network (SIGN). 2013. SIGN 135:
Management of epithelial ovarian cancer; A national clinical guideline
(Revised 2018). Edinburgh: SIGN
NHS England. 2015. Clinical Commissioning Policy: Genetic Testing for BRCA1
and BRCA2 Mutations. London: NHS England
Evans G. 2018. Interview with Jody Tate at The Health Policy Partnership
[telephone]. 10/10/18
Wonderling D, Hopwood P, Cull A, et al. 2001. A descriptive study of UK
cancer genetics services: an emerging clinical response to the new genetics.
British Journal of Cancer 82(2): 166-70
Atkin K, Ali N, Chu C. 2009. The politics of difference? Providing a cancer
genetics service in a culturally and linguistically diverse society. Diversity in
Health and Care 6: 149-57
Allford A, Qureshi N, Barwell J, et al. 2014. What hinders minority ethnic access
to cancer genetics services and what may help? European Journal of Human
Genetics 22(7): 866-74
Kroese M, Deller J, Dew C, et al. 2018. Genetic test activity in England &
Scotland 2016/17. London: Health and Social Care Information Centre
NHS UK Genetic Testing Network. UKGTN Guide to specialised services for
rare genetic disorders. London: NHS UK Genetic Testing Network
UK Genetic Testing Network. Breast/Ovarian Cancer, Familial, 13 Gene
Panel (Option B). Available from: https://ukgtn.nhs.uk/find-a-test/search-bydisorder-gene/breast-ovarian-cancer-familial-13-gene-panel-option-b-734/
[Accessed 07/11/18]
UK Genetic Testing Network. Breast/Ovarian Cancer, Familial, 13 Gene
Panel (Option A). Available from: https://ukgtn.nhs.uk/find-a-test/search-bydisorder-gene/breast-ovarian-cancer-familial-13-gene-panel-option-a-730/
[Accessed 07/11/18]
Wishart G, Payne S, Allen Z, et al. 2018. Is the variant of uncertain significance
(vus) rate important in genetic testing for breast cancer? European Journal of
Surgical Oncology 44: 862-918
Taylor A, Brady AF, Frayling IM, et al. 2018. Consensus for genes to be
included on cancer panel tests offered by UK genetics services: guidelines of
the UK Cancer Genetics Group. J Med Genet 55(6): 372-77
Kalokairinou L, Howard HC, Slokenberga S, et al. 2018. Legislation of directto-consumer genetic testing in Europe: a fragmented regulatory landscape.
J Community Genet 9(2): 117-32
Breast Cancer Now. Using a private company for genetic testing. Available
from: http://familyhistory.breastcancernow.org/your-risk/using-a-privatecompany-for-genetic-testing/ [Accessed 07/11/18]

13

54.
55.
56.
57.

58.
59.
60.

14

 bacan M, Alsubaie L, Barlow-Stewart K, et al. 2018. The Global State of
A
the Genetic Counseling Profession. European Journal of Human Genetics
DOI: 10.1038/s41431-018-0252-x
Association of Genetic Counsellors. 2016. Training to become a Genetic
Counsellor. Available from: http://www.agnc.org.uk/about-us/training-tobecome-a-genetic-counsellor/ [Accessed 29/03/19]
Health Careers. NHS Scientist Training Programme. Available from: https://
www.healthcareers.nhs.uk/career-planning/study-and-training/graduatetraining-opportunities/nhs-scientist-training-programme [Accessed 09/11/18]
Genetic Counsellor Registration Board (GCRB) and Professional Standards
Authority. 2018. Joint statmement between Academy of Healthcare Science
(AHCS) and Genetic Counsellor Registration Board (GCRB). Carshalton
Beeches: (GCRB) GCRB
Meade N. 2018. Interview with Jody Tate at The Health Policy Partnership
[telephone]. 25/10/18
Long J, Evans TG, Bailey D, et al. 2018. Uptake of risk-reducing surgery in
BRCA gene carriers in Wales, UK. The Breast Journal 24(4): 580-85
Evans DG, Lalloo F, Ashcroft L, et al. 2009. Uptake of risk-reducing surgery in
unaffected women at high risk of breast and ovarian cancer is risk, age, and
time dependent. Cancer Epidemiol Biomarkers Prev 18(8): 2318-24

61.
62.

63.
64.
65.
66.

 ackett J, Thorneloe R, Side L, et al. 2018. Uptake of breast cancer preventive
H
therapy in the UK: results from a multicentre prospective survey and qualitative
interviews. Breast Cancer Res Treat 170(3): 633-40
Skirton H, Lewis C, Kent A, et al. 2010. Genetic education and the challenge of
genomic medicine: development of core competences to support preparation
of health professionals in Europe. European Journal of Human Genetics 18(9):
972-7
Burke S, Stone A, Bedward J, et al. 2006. A “neglected part of the curriculum”
or “of limited use”? Views on genetics training by nongenetics medical trainees
and implications for delivery. Genetics in Medicine 8(2): 109-15
Lakhani N, Weir J, Allford A, et al. 2013. Could Triaging Family History of
Cancer during Palliative Care Enable Earlier Genetic Counseling Intervention?
Journal of Palliative Medicine 16(11): 1350-55
Eccles BK, Copson E, Maishman T, et al. 2015. Understanding of BRCA VUS
genetic results by breast cancer specialists. BMC Cancer 15: 936
Genomics Education Programme. About the Programme. Available from:
https://www.genomicseducation.hee.nhs.uk/about-the-programme/
[Accessed 12/11/18]

15

