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Chief Executive’s statement

The Food Standards Agency is charged with protecting public health and
consumers’ other interests in relation to food. In fulfilling this objective,
we develop policy, drive operational delivery, and provide advice to
consumers, Ministers and a range of other stakeholders. Science,
evidence and analysis are fundamental to each of these aspects of
our work.
Evidence informs our policies and initiatives to manage the risks associated with food in
appropriate and proportionate ways. It helps us evaluate how they work in practice and
informs and shapes our longer-term strategy.
Given that science, evidence and analysis are so important to us, our reputation depends
on having a robust and credible programme to gather and use the information we need
in a transparent way. Being science and evidence-based means that we:
•• obtain independent expert advice from Scientific Advisory Committees (SACs)
•• consult widely before taking action unless urgent action is essential
•• ensure we make best use of the science, evidence and analysis that is available and,
where necessary, commission research to expand the evidence base
We also invite and welcome challenge about the way we gather and use science and
evidence.

▲
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Contents

Expert advice, challenge and transparency
Over the coming year, we look forward to having on board our new Chief Scientific
Adviser, Professor Guy Poppy, who will work with our Board and I to help us review and
refresh the way that we use science and evidence to build on our strong historic
foundations. Guy will also work with our General Advisory Committee on Science
(GACS) – which provides independent expert advice and challenge on the FSA’s use of
science, our SACs and wider expert networks to ensure we have access to the best
independent scientific advice.
Food Standards Agency
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We have established a culture where we have clear expectations for the scientists who
advise us and the people who use their advice in policy and operational delivery. This is
supported by tools like the Science Checklist,1 for using and communicating science in
policy proposals, and the Good Practice Guidelines for the SACs.2 Our scientists, as well
as those who advise us, are expected to adhere to the Universal Ethical Code for
Scientists.3
As in other areas of science, transparency is as important as scientific rigour. The eight
SACs that advise the FSA all follow the cross-government Code of Practice for SACs
(COPSAC),4 ensuring they meet high standards of expertise, openness and governance.
Together these SACs comprise some 120 independent experts, who are appointed
through open competition, on the basis of their expertise and experience.
These experts follow strict guidelines, which include declaring relevant personal or
business interests and clear procedures so that any conflicts of interest are managed
appropriately. Committee meetings are usually held in open session, to increase the
visibility and transparency of the committee’s work, enabling interested parties to hear
discussions. However, reserved business sessions may sometimes be held in certain,
clearly specified circumstances – for example, when a committee needs to consider new
evidence that is not yet published.
Meeting the challenges of evidence-based policy
Although science informs all we do, it is neither absolute nor static, and we have to
acknowledge uncertainties and divergent opinions. In developing any policy or advice,
we always start from an objective assessment of the potential for consumer detriment,
based on the best scientific evidence and advice. In considering options for action, we
also consider other factors, such as: costs; consumer, industry and stakeholder views;
feasibility and political factors – again, using evidence and analysis where possible to
inform this consideration.
A fundamental principle in this process is to maintain a clear distinction between the
independent, expert assessment of risk, and decisions on risk management, which can
take account of additional factors such as social or economic considerations. If factors
other than the risk assessment affect our risk management decisions, which may be
entirely appropriate, we need to find ways of being clear and open about the issues we
have taken into account and how we have weighed them up.
The FSA has been leading work with the network of Heads of National Food Agencies in
Europe to support this principle. The first report from this work concluded that a
principal challenge is for risk management to develop and promote transparency and
rigour in the decision-making process comparable to that in the risk assessment process,
so that the basis for risk management decisions and the information and analysis used in
this is clear, rational and justifiable.5 I look forward to seeing the next report of this
work, later in 2014, which will consider frameworks and tools to support this in practice.
Annual Science Report 2013/14
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In a similar vein, a new joint Working Group of GACS and the Social Science Research
Committee (SSRC) on the Use of Evidence6 is considering how we can be more
consistent and transparent in the way we assess the different types of evidence that
inform a policy decision, and how we can reflect their relative strengths in coming to a
decision. This will also help us understand what evidence is key to a decision and,
importantly, how a change in evidence or assumption may lead to a different decision.
This work highlights two challenges for evidence-based policy which, if we get our
approach right, can also be two of its key strengths. These are:
•• how we take account of evidence across a range of factors to get as complete a
picture as we can of the balance of potential risks and benefits of different options
•• how we can review and improve our decisions and policies as the evidence and our
understanding develop
For example, in our work on reforms for pig inspection, we have drawn on evidence on
the changing nature of risks from meat, together with research on behaviours in meat
production, to develop and introduce new controls that better reflect the risks and the
realities of inspection in practice, and are more effective and proportionate.7 And in the
case of bisphenol A (BPA), where we are waiting for a new EFSA opinion, we have also
been clear that any change in controls should be based on a rigorous assessment of the
balance of evidence, and an understanding of how any changes will achieve an
improvement in consumer protection in a proportionate way, and guard against adverse
unintended consequences.8
Science and evidence strategy
Our Science and Evidence Strategy9 describes the priorities for the evidence we need
and the activities we carry out to ensure we obtain and use science and evidence
effectively in our work, to support delivery of our Strategic Plan.10 One of our main
strategic priorities is to reduce cases of foodborne disease and within this our priority
has been to tackle campylobacter, working in partnership where possible.
Campylobacter is responsible for more than 280,000 cases of food poisoning each year.
Over the past year, we have continued to invest in research and work in partnership with
producers, processors and retailers to seek reductions.11 We have established the Acting
on Campylobacter Together (ACT) initiative to bring together the whole food chain to
reduce levels of campylobacter in chicken and to reduce the burden of foodborne illness
in the UK. We are collecting monitoring data of tests carried out on samples of chicken
being sold by UK retailers, and will be releasing the results on a quarterly basis over the
next year, with a statistical analysis of the first full-year survey to be published in 2015.

▲
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While our strategy to 2015 continues to inform the work of the FSA, we have started to
scope out the strategy for 2015 to 2020 and the strategy for science, and analysis that
will support and evaluate its delivery. I have met with groups of FSA colleagues and key
external stakeholders to support the development of the new strategy. There have also
Food Standards Agency
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been useful workshops with local authority colleagues and with members of the GACS
and the SSRC. We are also working across government to understand and exploit the
potential for key technologies in delivering our policy objectives, and to improve
innovation, information and control in the food system.
Our pledge, approved by Parliament when we were established, is ‘to put the consumer
first in everything we do’. I look forward to continuing to work with our science
advisers, partners and stakeholders, and with colleagues across the FSA, as we put
together our strategy for the next five years. It will ensure that we continue to put the
consumer first, with science and evidence at the heart of all we do.

Catherine Brown
Chief Executive
September 2014
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Executive summary

About the report
The FSA exists to protect public health and the interests of consumers in relation to
food. Our pledge is to put consumers first in everything we do. In order to do that
effectively, we need to ensure that our work is based on sound science and evidence. In
2013/14, we spent £26 million on commissioned science and evidence-gathering work.
The report, which reveals the breadth of our work:
•• provides an update on our investment in science, evidence and analysis over the past
year
•• demonstrates how this is at the heart of everything we do
•• aims to make our work accessible to a wide audience
This report, and the work described in it, is a collective effort by FSA staff and those who
have collaborated with us to contribute to our strategy of delivering safer food for the
nation.
Integrating science into policy making
Over the past year the FSA has developed an action plan to address the
recommendations in the independent Troop review of our response to the horse meat
incident. We also took into consideration the reports of other government departments,
including the Elliott review into the integrity and assurance of food supply networks.
As part of our actions we have developed an ‘Intelligence Hub’, aimed at:
•• improving our capability to identify emerging risks
▲
Back to
Contents

•• drawing information from a number of sources including historical incident data,
horizon scanning outputs and engagement with representatives from across industry,
in order to identify new and unexpected hazards and threats

Food Standards Agency
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We have also jointly funded research with Defra to explore how to distinguish between
gross contamination and adulteration of meat and ‘trace’ levels of undeclared species.
Our scientific and consumer research on food allergy and intolerance helps us to develop
an improved understanding of the important issues. Our aim is to advise and protect
food allergic and food intolerant individuals, and to assist them in making informed
choices about the foods they purchase and consume.
Our work on food allergy and food intolerance has placed the FSA as one of the leading
regulatory players in allergy science and policy. The former head of our Food Allergy
team, Sue Hattersley, who retired in 2014, was awarded an OBE in the Queen’s 2014
birthday honours. Sue was responsible for policy and underpinning evidence, and the
honour recognises her contribution to the important work on allergy that she was
involved with during her time at the FSA.
We continue to monitor trends and focus on ways to reduce foodborne illness and to
ensure consumers are protected from food safety risks where possible. This is an
important area where partnership work is recognised, for example in our refreshed
approach to campylobacter reduction, which clarifies the important and complementary
responsibilities and roles of industry and government.
The FSA as regulator
The FSA’s role as a regulator is delivered through the work of frontline staff across the
UK, whether employed by us or local authorities. We recognise that oversight of this
work is important to assuring food safety throughout the food chain. Our Chief
Operating Officer, Andrew Rhodes, is responsible for all of the physical activities that go
on to keep food safe, including meat inspection, animal feed, imported food, eggs,
dairy, fish, shellfish and the performance on food safety of the local authorities.
Half of our science and evidence-gathering budget is spent on effective risk-based
enforcement and compliance, which includes official controls and monitoring of food
safety risks. The report highlights one area of this work – the shellfish official control
monitoring work – and the development of new methods and work conducted to
support changes to the monitoring programme.
New science division and staff
Over the past year, we have made some structural changes designed to increase the
impact of our science and evidence work and to ensure that our scientific strategy and
assurance remain grounded in current practice. The changes will help to integrate
scientific evidence even more closely into policy making.
We have established a new science division in the Policy and Science Directorate which
will be led by Dr Penny Bramwell, our new Director of Science, Evidence and Research.
The focus of her role is to marshal the evidence required to support our policy making
Annual Science Report 2013/14
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and to oversee the machinery and process for evidence collection, commissioning,
appraisal and application.
We have decided to also adopt the Chief Scientific Adviser role for the FSA. A 2012
House of Lords report12 summarised that ‘Departmental Chief Scientific Advisers (CSAs)
are a critically important voice for science and engineering in the formulation and
evaluation of government policy’. We are delighted that Professor Guy Poppy joined the
FSA in August 2014 as our new CSA. He will play a critical role in helping us understand
how scientific developments shape our work, and the strategic implications of those
possible changes. We look forward to working with him in developing our science and
evidence strategy to 2020.
Accessing this report
You can access an online version of this report at www.food.gov.uk/about-us/
publications/busreps/csreps/ The online version contains links to our research and news
stories, which will allow readers to follow up on topics covered. In addition, Annex A
provides links to all of the science and evidence gathering work we funded over the past
year.

▲
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Chapter 1: Science strategy and
governance

We use science and analysis to inform our strategic priorities and to
develop and evaluate our policies and initiatives to manage the risks
associated with food.
1.1 Science strategy
The FSA’s Science and Evidence Strategy to 20159 sets out how we will use science and
evidence to address the challenges of delivering safer food for the nation. It sets out the
priorities for the evidence we need and the activities we carry out to ensure we obtain
and use science and evidence effectively in our work, to support delivery of our Strategic
Plan.
The sections below report some of our activities in the past year to develop and deliver
against the themes in this strategy – including on science governance and evidencebased decisions, such as: on better exploitation of data and analytics to inform and
innovate in our work; on the use of science in emergencies; and importantly, working in
partnership with others to develop and deliver our strategic science priorities.
We are now developing our Science and Evidence Strategy for 2015 to 2020, alongside
our new Strategy to 2020.

1.2 Science governance
Good science governance is fundamental to our work. It is how we ensure that we
obtain, analyse, use and communicate evidence effectively and properly. Our Framework
for Science Governance13 sets out the following principles:
•• basing our policies, decisions and advice on the best scientific advice and analysis,
including independent expert advice
•• being open about the scientific evidence and analysis underpinning our decision,
including uncertainties, gaps and assumptions and how we have used scientific
evidence and analysis, and any other factors, in our decision making and advice
Annual Science Report 2013/14
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•• ensuring that our science is informed by input, scrutiny and challenge by experts and
others
•• making our evidence and analysis available for further use by the science community
and other stakeholders
Our Chief Scientific Adviser (CSA) provides senior, independent and expert assurance
and challenge that we are living up to these principles. The General Advisory Committee
on Science (GACS) supports the CSA by providing the FSA with independent expert
advice on our use and governance of science,14 and where necessary challenge to the
CSA and the FSA. The committee’s work includes horizon scanning, science governance,
developing good practice and informing science priorities.
The Science Checklist1 also supports science governance. It outlines the points to be
considered in the use of scientific evidence in the development and communication of
policy papers and proposals which deal with science-based issues and those which draw
on advice from the independent scientific advisory committees (SACs).
It addresses:
•• the processes to be followed and whether these are comprehensive
•• what the science says and what its limitations are
•• whether there are controversies and what weight to give to alternative views
•• whether those providing the risk assessment have clearly set out their conclusions
The checklist focuses on the use of scientific evidence and analysis, and particularly on
the risk assessment process and how this relates to the wider processes of risk
management and risk analysis.

1.3 Evidence-based policy and decisions
We have undertaken a number of pieces of work to develop further the principles for
evidence-based policy and decisions and the tools to support them in practice.
The GACS and the Social Science Research Committee (SSRC) have established a new
joint Working Group on the Use of Evidence.6 The working group will help us
understand how better to capture and communicate what evidence is key to a decision
and, importantly, how a change in evidence or assumption may lead to a different
decision.

▲
Back to
Contents
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In focus

The Working Group on the Use of Evidence
In making decisions on food policy and advice,
and in setting priorities across its work, the
FSA needs to understand and combine
assessments across a number of factors. These
include the impacts on human health (the risk
assessment) and other factors relevant to
assessing options and decision making
(including cost, consumer/stakeholder views,
political consideration, practicality of
implementation/evaluation, and so on). This presents two challenges:
• How to understand not only the ‘balance’ of evidence in terms of the nature
and scale of an effect (impact on health, cost, consumer views, or another
factor) but also the ‘strength’ of the evidence – in terms of its quality and the
associated uncertainties and assumptions, and how a change in the evidence
or assumptions affects the direction of and confidence in a conclusion.
• How this information can be combined in a structured and transparent way
in making decisions on policy options on a given issue or on priorities across
several issues.
The aim of the working group is to advise the FSA on whether and how these
issues could be addressed in a more consistent and transparent way.
We have also been working with the network of Heads of National Food Agencies in
Europe to consider transparency in the use of risk assessment and of other factors in
decision making. This group’s first report, published in 2012,5 concluded that a principal
challenge is for risk management to develop and promote transparency and rigour in
the decision-making process comparable to that in the risk assessment process, so that
the basis for risk management decisions and the information and analysis used in this is
clear, rational and justifiable. The group reconvened in July 2014 and is now working on
its second report, which will make recommendations on frameworks and tools to
support this in practice.
The FSA also took part in an expert week-long workshop in November 2013, as part of
a project led by the Food and Agriculture Organization of the United Nations (FAO), and
funded by the EU, to discuss and develop principles, approaches and tools for proper
and transparent use of evidence to inform food safety policies and decisions. This draws,
Annual Science Report 2013/14
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among other things, on the Heads of Agencies report. A number of important principles
emerged during the workshop including:
•• the need to respect and build on Codex Alimentarius Commission and World Trade
Organization (WTO) frameworks particularly Codex Principles for Risk Analysis
•• scientific risk assessment should have primacy in policies and decisions
•• other factors need to be considered and this should be evidence-based and
transparent, as should the weighting between factors
The role of social sciences in the risk assessment process
In January 2013, the FSA took part in a workshop attended by social researchers from
government and academia in Europe and beyond, to consider the role the social
sciences play in the risk assessment process within different organisations and ways to
share best practice.
We co-hosted a second workshop with the Health and Safety Executive and the Centre
for Risk Management, Kings College, London, in March 2014. There were discussions
about transparency and the value of independence of Risk Agencies. The workshop
identified good contacts and useful information sources on theory and practice.

1.4 The use and communication of science in emergencies
The General Advisory Committee on Science (GACS) established a Working Group on the
Use of Science in Emergencies,15 to consider issues around the FSA’s use and communication
of science in emergencies, and to make recommendations for areas of improvement.

In focus

The Working Group on the Use of Science in
Emergencies

▲
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The GACS working group considered the work
on incidents and emergencies undertaken by
the FSA, including review reports of past
incidents and the development of the FSA
Incident Management Plan. The working
group was positive about the FSA’s handling
of incidents and identified some areas of
good practice that should continue and some
areas for improvement.
Food Standards Agency
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The working group considered it was important to define what is meant by science
in the context of emergencies, and noted there are a number of levels or
categories of science to be considered, including:
• the scientific evidence underpinning existing legal levels and thresholds
• the science used to assess the scope of the problem, including the scientific
methods involved in testing for and/or confirming the presence of
microbiological, chemical or other contamination, and the scientific risk
assessment
• external communications on the science aspects of the incident
‘Emergencies’ in this context refers to the sub-set of incidents in which there are
constraints on time, information and other factors in making decisions and taking
actions.
The following key issues were considered and recommendations were made in
these areas:
• contingency plan
• accessing scientific expertise
• assessing and accessing laboratory capacity
• communication
• review process
• engagement with other food agencies and departments across Europe and
more widely
• incidents relating to food fraud
The working group considered that:
(1) There should be a clear division of responsibilities for:
• delivery of science (risk assessment/science input)
• science governance (assurance/challenge) roles at each level of the FSA’s
incident response
(2) The FSA should make more detailed information available to the public and in
particular the science community, on the science used in food incidents.
(3) The FSA should regularly review the balance and expertise on the scientific
advisory committees and from other sources of advice, to identify and fill any gaps
in expertise that may be needed in responding to an emergency.
➲
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(4) In light of the horse meat incident and reports on past incidents, the working
group noted:
• the importance of clarity of ownership at the outset of an incident – to establish
the lead government department
• that the FSA should, in addition to its checklists for risk assessment (which relate
to incidents with a real or potential health impact), develop a further checklist
for incidents arising from food fraud

We are taking account of the working group’s recommendations in the development of
the Incident Management Plan and related guidance for FSA staff on the use of science
in emergencies.

1.5 Exploiting data
The General Advisory Committee on Science’s (GACS) work includes horizon scanning,
science governance, developing good practice and informing science priorities.
We asked GACS to help us explore opportunities to improve our use of data collected
for other purposes, using text mining, data mining and analysis of web and social
media. The committee set up a Working Group on Data Exploitation, which made its
recommendations to the FSA at its March 2014 meeting.16

In focus

Working Group on Data Exploitation
The GACS working group considered how the
FSA could exploit new and existing data
sources using established or emerging tools
and techniques. It suggested ways to keep
up-to-date and engaged with the area,
advised on governance issues, and
highlighted examples of potential applications
and how they might be developed.

➲
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The working group report17 presents recommendations at three levels:
• ways to use existing data better, including a shared inventory of data sources as
a key, early action
• specific examples of new sources, combinations and applications of data across
FSA and externally, and how these might be developed
• maintaining an active awareness of and engagement with the data landscape,
strategic leadership and governance at a high level
The report notes the need to develop and manage governance of data exploitation
projects, including careful consideration at the outset of each project of aspects
such as: quality assurance; limitations of data and their use; skills and capacity;
economics/resources; legal, technical and ethical issues.
The working group’s recommendations will be implemented over the coming year, to
ensure we provide strategic and cross-cutting oversight and direction for the way we
gather, manage and use data for existing and new data projects. We will continue to
develop opportunities for better data exploitation.
We have developed an ‘Intelligence Hub’ to provide a coordinated approach to the
collation and analysis of intelligence relating to food safety and integrity, as a direct
response to the Troop report of the horse meat incident (see Chapter 5, section 5.2).
Issues which GACS highlighted as important for the successful implementation of the
‘Intelligence Hub’ include: how effectiveness would be evaluated; wider data sources
(including economic data); and the use of computer tools to enhance function.
Using web and social media data
We have funded a short project which evaluated existing user-friendly web-based
network analysis tools.18 Tools which can facilitate rapid identification of key patterns
and changes in global food safety notifications were tested using field trials, and
assessed to see whether they can be used for early identification of emerging risks. See
Chapter 6, section 6.5, for more information on this work.
We have also been exploring the use of web and social media data as an early alert to
emerging issues. One of the areas considered is how Twitter data might be used as an
early warning for norovirus outbreaks.19

▲
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Contents
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In focus

The potential for social media and analytics to predict food
related infectious disease
FSA operational researchers, supported by an
MSc student from the London School of
Economics and Political Science, tested the
potential for social media and web data to give
advance warning of the start of the seasonal
peak of norovirus cases seen each winter.
Working with colleagues from our foodborne
disease division and the FSA’s social media
manager, Twitter content was investigated and the most common keywords
used to describe symptoms of norovirus were pinpointed. Aggregated data on
the number of times these keywords were used on Twitter and Google search
each week were examined, and correlated to laboratory-confirmed norovirus
cases for the same periods. Some interesting patterns and correlations between
tweets and laboratory report data were identified (see Figure 1).
Figure 1: Chart showing the correlation between volumes of tweets and
laboratory-confirmed norovirus cases
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Laboratory reports
Sickbug, Sickness bug, #sicknessbug
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A small set of core words like ‘sickbug’ were strongly correlated to laboratory cases
across all the time periods we tested. Terms like ‘norovirus’ and ‘winter’ tended to
lag the laboratory reports, while everyday terms used to describe symptoms were
more strongly correlated to future laboratory cases in future weeks.
A range of predictive modelling approaches were tested on the data to see if we
could define a trigger for FSA action. For example, logistic regression and
classification trees were used to devise formulas based on aggregated keywords
from past weeks to predict if there would be a significant increase in norovirus
laboratory-confirmed cases in a given period.
Due to the fairly limited historical time-series available for the social media data
sources we could not test and validate the models on unseen data to see how well
they might work in practice. However, they do indicate that there is potential for
Twitter in particular, to provide an early alert, with the algorithms selecting
symptom key words up to four weeks prior, to predict an escalation in laboratory
reports in any given week.
The work has already allowed our digital team to focus our social media listening
on the best performing key words, which has eliminated a lot of the ‘noise’. The
next step will be to test and refine the models and include a threshold alert
alongside our existing surveillance mechanisms, and to see if a similar approach
could be applied in other areas to help highlight emerging risks and to gather
intelligence.
Our focus on social media has encouraged more joined up working in the FSA. By
sharing knowledge and developing new working methods, we are able to optimise our
performance, and the quality of work we produce across the ever changing digital
landscape.

1.6 Data sharing
The FSA has a policy to make data available to others in an accessible format, which
allows the widest availability for generating added value and enabling re-use.20 Since the
policy was developed, underpinning data from most of our science and evidencegathering research is put into a variety of archives where they are available for others to
use in further analysis, development of new research ideas or to underpin commercial
ventures.
During the past year, the combined dataset for our Food and You survey21 was made
available in the UK data archive.22 By combining the data sets, the effective sample size
is sufficiently large to conduct analysis of smaller sub-groups. We are actively pursuing
the availability of Food and You survey data in alternative file formats, in line with our
openness commitment and to encourage further use of publicly available data.

Annual Science Report 2013/14
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We also have a framework which sets out the principles and approaches to deciding
when and how to use data and funding from industry and non-governmental
organisation partners.23 A good example where we have used industry data in support
of consumer protection is in our investigation of the horse meat incident24 (see
Chapter 5, section 5.1).
The FSA has been involved in some new initiatives over the past year, around the use of
data. We contributed to Rewired State’s 2014 Hack the Government in March 2014.25, 26
FSA analysts spent a weekend at the National Audit Office’s camp in London
encouraging teams of hackers to use FSA data in their creations. One of the winners in
the London hack made an app using Food Hygiene Rating Scheme (FHRS) data,27 which
passively identifies (using the phone accelerometer) when you enter a restaurant and
alerts you to the FHRS score (via an audible alert and further information displayed on
the device screen).28 A number of the other apps developed in London used FHRS data,29
as did some from other sites such as one of the winners from Leeds.30 We are currently
investigating how to encourage others to take ideas using FHRS data and turn them into
some publicly available tools for people to download.
Having seen what is possible with a good data source, such as the FHRS data which
participants identified as the best available from across government at the hack, we are
considering what other sources of data we have that we could make available in a way
that would encourage re-use.

1.7 Scientific collaboration
The importance of partnership working is recognised in our Science and Evidence
Strategy to 2015. Over the past year we have continued to develop a variety of science
collaborations.
In May 2013, we announced an initiative with the Technology Strategy Board (TSB) to
co-fund innovative research on food safety through the TSB’s competition Nutrition for
Life – Providing Safe and Healthy Food.31 The competition is funding collaborative
research and development projects and smaller feasibility studies, aimed at providing
safe and healthy foods. We plan to co-fund nine projects that will bring together
industry and academic partners to deliver innovative solutions.

▲
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In July 2013, we announced a second year of our collaboration with the Biotechnology
and Biological Sciences Research Council (BBSRC) with the aim of funding up to two
early-career fellowships in food safety.32 The aim of these five-year fellowships was to
support scientists who wished to pursue research into areas such as combating
foodborne diseases or emerging issues affecting food safety. Although there were some
very interesting proposals in areas of relevance to the FSA’s objectives in both application
rounds, unfortunately none were considered to fully meet the criteria for these awards.
We are discussing further with BBSRC to identify other opportunities for supporting
fellowships in areas of mutual interest.
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We have also been investigating whether we might host three-month placements under
the BBSRC’s doctoral training programme. The BBSRC has allocated Doctoral Training
Partnerships to 14 research organisations.33 Several placements began in late 2012, and
a new announcement was made in 2014.
We announced a call with the Economic and Social Research Council (ESRC), under the
multi-agency Global Food Security programme, in November 2013.34 Research proposals
were invited for projects related to understanding the challenges that an increasingly
global supply chain pose to the UK food system. We made joint funding available for
four to six projects in areas of mutual interest, such as, food safety, food fraud/crime and
consumer trust. We are particularly keen to support research around safety and
confidence effects of different approaches to food provision, supply chain management
and organisation, and how any findings might lead to policy interventions and influence
consumer, regulator and industry behaviours.
In January 2014, an ESRC funded post-doctoral research fellow started working with the
FSA to further develop the evidence base to underpin the facilitation of business
compliance. This is an exciting initiative to ensure that our operational delivery activities
aimed at keeping food safe are based on the best available evidence.
In February 2014, we promoted a research call from the Natural Environment Research
Council (NERC).35 NERC’s research programme on Environmental Microbiology and
Human Health is co-funded by the Defence Science & Technology Laboratory (Dstl) (part
of the Ministry of Defence). We have agreed to provide top up funds to the call, for a
successful proposal which meet NERC’s needs in the area of aquatic microbiology and is
related to the safety of edible shellfish.
Social science research framework
Our social science research framework comprises four areas:
•• reviews (desk research)
•• primary research (collection and analysis of new data)
•• secondary analysis
•• evaluation
The framework provides an effective way to commission social science research which is
often subject to complex procurement requirements that slow the process down and
make it bureaucratic. Over the past year we organised two workshops (London and
Belfast) for suppliers who may be interested in working with our existing contractors to
deliver our social science research. These were both well attended and well received,
and ensured that our decision to extend the current framework was supported by
existing and potential contractors. In addition it gives us confidence that our short to
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medium term requirements can be delivered through this procurement route. The option
of commissioning specific projects outside of the social research framework remains.

1.8 Horizon 2020
Horizon 2020 is the European Union’s (EU) main funding programme for research and
innovation and will run from 2014 to 2020. It supersedes the EU Framework Programme
7 (FP7).36 We have been active in discussions in the UK and EU to shape the programme.
The programme’s budget of almost €80 billion will be split across three main areas:
•• excellence in the science base which includes: European Research Council, Future and
Emerging Technologies, researcher mobility, research infrastructures
•• creating industrial leadership which includes: key enabling technologies (information
and communication technologies, nanotechnologies, biotechnology and others), risk
finance, innovation for small and medium-sized enterprises
•• tackling societal challenges which includes: health and wellbeing, food security,
transport, energy, climate action, societies, security
The main areas of interest for us lie in Societal Challenge 2, on ‘Food security,
sustainable agriculture and forestry, marine and maritime and inland water research and
the bioeconomy’. This includes specific priorities on safe and healthy foods and on food
security. We have been working with Defra and other UK departments and funders to
co-ordinate UK input to the discussions with the EU Commission and member states
about the first calls in the food security challenge.
Other areas of interest include the Societal Challenge on ‘Health, demographic change
and wellbeing’ and the actions on ‘Key enabling technologies’, which includes work on
safety of nanotechnologies.
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Chapter 2: Foodborne disease

Food safety is the FSA’s top priority and the reduction of foodborne
disease is a key objective to ensuring food safety.
2.1 Burden of disease
Foodborne illness affects hundreds of thousands of people a year. The impact on health
is not accurately reflected by laboratory-reported cases, as individuals suffering from
foodborne disease often fail to report their illness to their GP or other clinician. Often
when they do report their illness, samples are not taken for analysis. Furthermore
laboratory reports include cases from all sources, not just those attributed to food.
Estimates of burden
For a number of years the FSA has drawn on the first Infectious Intestinal Disease study
(IID1 study) and related work by Public Health England (formerly the Health Protection
Agency) to estimate and monitor the burden of foodborne disease, based on the
number of laboratory-confirmed cases. This study was undertaken in the mid-1990s and
only covered England.37 The FSA recognised the need to update this work and extend
coverage. The second study of Infectious Intestinal Disease in the community (IID2 study)
was undertaken from 2008 to 2009 and covered infectious intestinal disease across the
whole of the UK.38 The findings from the study, published in 2011, highlighted some
significant changes in reporting of infectious intestinal disease to national surveillance
since the IID1 study. Changes in the severity and epidemiology of disease since the IID1
study were also highlighted. The IID2 study considered all infectious intestinal disease
and not just those attributable to food. However, this study indicated that the models
used by the FSA to measure foodborne disease burden required revision.
We funded an extension to the IID2 study to improve the estimation of the burden of
foodborne disease in the UK, and to identify the most common sources of illness – both
in terms of pathogen and food commodities.39 See Chapter 6, section 6.2 for more
details about this study.
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Researchers applied three separate mathematical modelling techniques to the known
cases, alongside data from recorded outbreaks. A systematic literature review examined
197 studies relating to both disease burden and risk factors. This allowed researchers to
produce new estimates of the burden of foodborne disease. To model the uncertainty in
these estimates, ranges of credible values were produced alongside the most likely
figure. For some pathogens and food groups these ranges are quite wide due to the
limited evidence available.
The IID2 extension study estimated a most likely value of over 500,000a cases of
foodborne illness in the UK in 2009, which can be attributed directly to a food source,
for 13 foodborne pathogens, and these led to 70,000 GP consultations. It should be
noted that these estimates do not include cases caused by other pathogens or unknown
agents which will add to the overall burden, and could potentially double the number of
cases of foodborne illness.b
Figure 2 illustrates the breakdown of burden of disease for the five priority pathogens
tracked by the FSA, as provided by the IID2 extension study data.c
Figure 2: Relative proportion of burden in terms of cases and GP consultations
for five key pathogens (UK 2009 estimates)
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Source: IID2 extension Monte Carlo simulation model
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a Depending on which of the models is used, this value could be 511,000 or 566,000.
b According to the IID2 study, infectious intestinal disease from unknown causes accounted for 60% of the total,
equivalent to 10 million cases per year. The proportion of these due to food is unknown, but if these causes had
similar rates attributed to food as the 13 known pathogens then the overall values could double.
c In previous years we have considered the relative proportion of burden in terms of cases, hospital admissions and
deaths for the five key pathogens, based on the most current data available. As further work is needed to update
the methodology, we have only considered the relative proportion of burden of disease in terms of cases and GP
consultations in this report, based on the 2009 IID2 data.
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Our previous best estimates suggested around 20,000 hospital admissions. The IID2
extension study estimated a most likely value of either 6,100 or 7,600 hospital
admissions, depending on the model. In all of the models uncertainty around hospital
admissions estimates was large.
In the next year the FSA will undertake further work, building on these results and other
sources of information such as enhanced surveillance, to update the annual foodborne
disease estimation methodology. The aim will be to also fill in some of the gaps left by
the IID2 extension study, including estimates for unknown agents and deaths.
Economic cost burden model
We plan to review and update the current methodology which underpins the economic
cost burden model of foodborne illness.d We will also consider revising and updating the
underlying data in the model, to ensure robust and innovative approaches in estimation.
In particular, revisions would address the following specific areas:
•• disaggregation of direct cost estimates (medical costs, loss of income/earnings,
administrative costs etc.) that measure the resource and economic losses to society
(individuals, employers, government/taxpayer) attributable to foodborne related
illness presented at a pathogen level
•• capturing the economic cost burden associated with long term or chronic foodborne
related complications such as permanent incapacity
•• reflecting recent developments and reforms in the NHS; capturing intensity of
resource use according to the type of treatment at a pathogen or outcome specific
level
•• gaining a more accurate picture of the burden of disease will allow us to compare the
overall risks from foodborne disease against other food safety risks, as well as risks
between pathogens

2.2 Common sources of foodborne disease
The IID2 extension study also identified the most common sources of illness both in
terms of pathogen and food commodity groups, at the time the IID2 study was
undertaken in 2009.
The study has confirmed that campylobacter was the most common foodborne
pathogen in the UK in 2009, with an estimated 280,000 cases and 40,000 foodborne
illness-related GP consultations.
Clostridium perfringens was the second most common foodborne pathogen in the IID2
extension study, with an estimated 79,000 cases and 12,700 GP consultations.
d The estimated economic burden from foodborne pathogens has not been included in this report. This is because
further work is needed to update both the underlying methodology and economic cost model for the estimates of
the burden of disease.
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C. perfringens is not one of the five major pathogens currently monitored by the FSA, as
it is difficult to determine the burden of disease. This is because illness is usually mild
and self-limiting, and under-reporting is a major issue. The number of reported cases of
disease caused by C. perfringens each year is very low and the number of outbreaks
reported has declined over the past five years. Previous outbreaks of C. perfringens food
poisoning were primarily the result of poor temperature control and storage of meat
dishes prepared in bulk, both in catering and domestic settings. These issues have been
specifically addressed through packages such as ‘Safer Food Better Business’, ‘Cook
Safe’ and the ‘Safe Catering’ pack for the catering setting, and the ‘4Cs strategy’ –
which promotes the safe handling of food in the home using the 4Cs food hygiene
messages, around cooking, cleaning, cooling and avoiding cross-contamination.
Norovirus was the third most common pathogen in the IID2 extension study, with an
estimated 74,000 cases.e However, there are uncertainties in the proportion of norovirus
cases that can be attributed to food, as there are still significant gaps in scientific
knowledge. We are funding a norovirus attribution study, which ends in 2017, to
address this.40 You can find out more about this study in Section 2.7 on the Foodborne
Virus Research Programme.
Salmonella was ranked the fourth highest foodborne pathogen in the IID2 extension
study with an estimated 33,100 cases. It was ranked first in terms of hospital
admissions, which indicates the severity of illness due to this pathogen.
Verocytotoxin-producing Escherichia coli O157 (VTEC O157), which can also lead to
serious illness, was ranked as the fifth most common pathogen in the IID2 extension
study. This study estimated that there were around 9,900 cases of foodborne VTEC
O157 illness each year. However, the estimates for VTEC O157 were based on very
sparse data, as this pathogen was rarely found in the main IID2 study (only one case was
identified in each of the cohort and GP presentation components). As a result, there is a
very high level of uncertainty, and the estimates for this pathogen should be interpreted
with extreme caution.
The IID2 extension study found that poultry was the biggest contributor to foodborne
illness in the UK in 2009 with an estimated 244,000 cases. Other significant food
sources included producef, beef, lamb, seafood and eggs.
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e Much of the data used in the study for norovirus was from hospital outbreaks which may not be typical of the
population as a whole.
f Produce included the following: salad vegetables, cooked vegetables, fruit, nuts, seeds (including sprouting seeds),
produce dishes, almonds, halva, nuts, dry fruits, peanut butter, peanuts, sesame seeds and tahini.
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2.3 Trends
The FSA uses the number of reported laboratory-confirmed cases of illness caused by
pathogenic organisms that are commonly associated with food poisoning to monitor
foodborne disease trends over time. We monitor five key pathogens: campylobacter,
Listeria monocytogenes, Escherichia coli O157, salmonella and norovirus.
L. monocytogenes is included in our monitoring as it causes severe disease which can
result in death, although the resulting symptoms are not always an infectious intestinal
disease.
UK trends for each of the key pathogens monitored by the FSA are considered in this
section. It should be noted that the data for 2013 are provisional.g
Campylobacter
Symptoms
Campylobacter can cause abdominal pain, severe diarrhoea and sometimes vomiting. In
certain cases it can also lead to irritable bowel syndrome, reactive arthritis and GuillainBarré syndrome – a serious condition of the nervous system. At its worst it can be fatal.
The highest risk of severe symptoms of campylobacteriosis is to the under-fives and the
elderly.
Source
A significant proportion of cases of campylobacteriosis come from poultry. An FSA
survey carried out in 2007 and 2008 indicated that 65% of chicken on retail sale in the
UK was contaminated with campylobacter.41 An EFSA survey of campylobacter across
Europe, carried out in 2008, indicated that the UK had the sixth highest prevalence of
contamination of chicken carcasses (86.3%).42
Campylobacter can also be found on other poultry, red meat, offal and unpasteurised
milk. Although it does not normally grow in food, it spreads easily and has been
reported to have a low infective dose.
Over recent years, the number of laboratory-confirmed cases of campylobacter has
continued to rise. However, provisional figures indicate a slight decrease in cases from
72,629 laboratory-confirmed cases in 2012 to 66,574 in 2013.
See Figure 3 on the next page. This reduction is welcome but at present it is too early to
know whether this reflects a definite trend that will be sustained or an isolated event for
2013. We will continue to monitor this trend.

g Trends figures for 2013 were provided by Public Health England (PHE), Health Protection Scotland (HPS) and the
Public Health Agency in Northern Ireland (PHA NI) in May 2014.

Annual Science Report 2013/14

▲
Back to
Contents

28

Figure 3: All laboratory-confirmed cases of campylobacter in the UK, 2000
to 2013
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Listeria monocytogenes
Symptoms
Listeria monocytogenes can cause a rare but potentially life-threatening disease called
listeriosis. Healthy, non-pregnant people rarely suffer from listeriosis. However, the illness
particularly affects vulnerable groups of people, including those who have a weakened
immune system due to certain illnesses or medication, particularly those over 60.
L. monocytogenes can cause severe blood poisoning (septicaemia) and meningitis, and
in pregnant women it can cause miscarriages.
Source
L. monocytogenes has been found in a range of chilled ‘ready-to-eat’ foods, for
example:
•• cooked sliced meats
•• smoked salmon
•• soft blue cheese, soft cheeses such as Brie or Camembert or others with a similar rind
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•• pâté
•• pre-packed sandwiches
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L. monocytogenes is an unusual bacterium because it can grow at low temperatures,
including refrigeration temperatures of below 5°C. It is killed by cooking food
thoroughly and by pasteurisation.
Between 2000 and 2009, the annual number of laboratory-confirmed cases of listeriosis
in the UK more than doubled from 116 to 234 cases. To combat this rise, we developed
our Listeria Risk Management Programme for 2010 to 2015,43 as part of the Foodborne
Disease Strategy. There has been an overall decrease in laboratory-confirmed cases of
listeriosis since 2009, with a decrease from 184 cases in 2012 to 177 cases in 2013. See
Figure 4.

Figure 4: All laboratory-confirmed cases of Listeria monocytogenes in the UK,
2000 to 2013
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Norovirus
Symptoms
Norovirus illness, characterised by symptoms of severe vomiting and diarrhoea, is
unpleasant but usually short lived and self-limiting.
Source
Norovirus is highly infectious as only a few virus particles are needed to cause illness.
Norovirus, which is also commonly known as the winter vomiting virus, is the most
common cause of infectious intestinal disease and viral food poisoning in the UK. It
often causes outbreaks, some of which may be foodborne.
Annual Science Report 2013/14
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Direct person-to-person transmission is one of the main routes of norovirus spread,
although contaminated foods and food handlers are believed to be important routes of
infection. Norovirus cannot multiply in food. However, it is more resistant to physical and
chemical treatment than bacteria and therefore can survive in food and the environment
for prolonged periods of time. Good food and personal hygiene, especially handwashing, is therefore essential to help minimise the spread of norovirus infection.
There are still significant gaps in our fundamental knowledge of norovirus, in particular,
in relation to the food chain. We are addressing this gap, with a major FSA-funded study
which started in January 2014.40 See section 2.7 on the Foodborne Virus Research
Programme.
Since we started monitoring norovirus in 2005, improvements in surveillance by
laboratories may be responsible for some of the observed increases. Prior to this, use of
the molecular methods now commonly used for diagnosis of norovirus, were not routine.

Figure 5: All laboratory-confirmed cases of norovirus in the UK, 2005 to 2013

Over the past year, there was a decrease in laboratory-confirmed cases of norovirus, with
9,328 cases in 2013, compared with 14,546 in 2012. See Figure 5 above. This change is
comparable to large increases and reductions since 2009, which are likely to be related
to how many major disease outbreaks occur in each year, and do not indicate a
particular trend.
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It should be noted that most norovirus cases reported in national surveillance are linked
to outbreaks in healthcare settings, rather than community cases. They may be less likely
to be associated with a foodborne source.
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Escherichia coli O157
Symptoms
Many strains of Escherichia coli (E. coli) are harmless but some can cause disease and
lead to infection in humans. Most strains of E. coli form part of the normal intestinal
microflora in humans and warm-blooded animals. The most harmful strain is
verocytotoxin-producing E. coli (VTEC), of which E. coli O157 is the most common in the
UK. Symptoms of this disease can range from mild gastroenteritis to severe bloody
diarrhoea. The most serious complications, such as haemolytic uraemic syndrome and
thrombotic thrombocytopaenic purpura, can lead to blood poisoning and kidney failure,
which can be fatal.
Sources
E. coli O157 can be shed in the faeces of ruminant animals. The consumption of
contaminated water or food can lead to E. coli O157 infection in humans, as can direct
contact with faeces or affected animals. E. coli O157 related foodborne illness has been
associated with undercooked burgers, contaminated produce and cross-contamination
between raw meat and ready-to-eat food.
In addition, E. coli are becoming an important reservoir of extended-spectrum betalactamases (ESBLs). ESBLs are enzymes that can be produced by bacteria making them
resistant to a wide range of beta-lactam antibiotics, such as cephalosporins, penicillins
and carbapenems.
There were 1,017 laboratory-confirmed cases of E. coli O157 reported in 2013
compared with 1,253 cases reported in 2012, see Figure 6.

Figure 6: All laboratory-confirmed cases of E. coli O157 in the UK, 2000 to 2013
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Escherichia coli O157 outbreaks
In 2013, two E. coli O157 outbreaks involving cases in the UK were investigated by the
FSA as part of an outbreak control team led by Public Health England (PHE) and were
linked to watercress.44 There were 19 cases of E. coli (VTEC) O157 phage type 2 VT2
identified, with onset dates in August. Epidemiological investigations found a link to
pre-packed watercress from a supermarket chain which promptly recalled all of its
bagged watercress and salad containing watercress as a precautionary measure.
The second outbreak involved six cases of E. coli (VTEC) O157 phage type 2 VT2, with a
different molecular profile from that seen in the first outbreak. Some of the affected
individuals reported eating watercress or mixed salad leaves from the same supermarket
chain prior to or around the time of the recall. Testing of a wide range of samples was
carried out at watercress farms by PHE and the strain involved in the second outbreak
was found in a water sample at a watercress farm. The producer implemented a range
of remedial actions. Extensive follow-up sampling was carried out by the producer and
all of the samples were negative for E. coli O157. We continue to work with members of
the outbreak control team and industry to minimise the risk of similar outbreaks
occurring in the future.
In January 2014, NHS Greater Glasgow and Clyde issued a statement about an outbreak
of VTEC O157 in Scotland, with 21 cases of illness being reported.45 The FSA worked
with NHS departments in Scotland, Health Protection Scotland and Glasgow City
Council Environmental Health, to identify the source. Investigations indicated a link to
the consumption of burgers, with all primary cases eating burgers from the same single
venue. Environmental health officers worked closely with the vendors to ensure all
appropriate food hygiene standards were being met.
Salmonella
Symptoms
Salmonella can cause salmonellosis in humans. Young children, the elderly and people
whose immune systems are not working properly have a greater risk of becoming
severely ill. The symptoms of salmonellosis include watery diarrhoea, stomach cramps
and occasionally vomiting and fever.

▲

Sources
Salmonella organisms exist in several thousand different types, (strains, also known as
serovars or serotypes). Salmonella colonise the gut of many farm animals and
transmission can occur by eating contaminated foods such as poultry, meats, eggs and
milk. Other foods like vegetables, salads, fruits and shellfish can become contaminated
with salmonella and other pathogens, through contact with untreated manure or
sewage in the water.
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There has been an ongoing downward trend in the number of human cases of
salmonellosis since the implementation of a vaccination programme for chickens in the
late 1990’s and continued improvements to egg and poultry hygiene.
The number of laboratory-confirmed cases of salmonellosis across the UK in 2013 was
8,924 compared with 9,307 in 2012. See Figure 7 below.

Figure 7: All laboratory-confirmed cases of salmonella in the UK, 2000 to 2013
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Salmonella Goldcoast outbreak
An outbreak of Salmonella Goldcoast was investigated by PHE, FSA and local authorities
in September 2013.46, 47 The total number of cases confirmed in this outbreak was 43.
Investigations identified a link between the outbreak and the consumption of cooked
whelks from a single producer, sold through independent shops, market stalls and
mobile seafood vans, largely in the East Anglia area. The producer issued a recall of
ready-to-eat cooked whelks.

2.4 The Campylobacter Risk Management Programme
The FSA’s Campylobacter Risk Management Programme is aimed at reducing cases of
human campylobacter infection. The FSA is part of the Joint Working Group on
Campylobacter, which also includes the poultry industry, retailers, the British Poultry
Council, the British Retail Consortium and the National Farmers Union.
▲
In 2010, the Joint Working Group agreed a target to reduce the levels of campylobacter
in UK-produced fresh chicken. It produced an action plan to achieve this target, which
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covered research, trials and other actions to assess the efficacy of interventions. The aim
was to reduce the proportion of the most heavily contaminated chickens at the end of
the slaughter process from 27% to 10% by April 2015.
Biosecurity
‘Biosecurity’ refers to measures that are intended to protect the health of livestock, by
preventing the transmission of disease through physical barriers and hygiene measures.
Prevention or delay to initial flock colonisation with campylobacter would reduce the
level of risk that needs to be managed across the rest of the food chain. Biosecurity
measures are already in place for salmonella and avian influenza but these are currently
ineffective against campylobacter. The revised on-farm standards for biosecurity
introduced through the ‘Red Tractor’ Farm Assurance Poultry Scheme in 2011 have not
had as much impact as expected. Results from trials and research suggest that the
biosecurity standards may not have been applied with sufficient consistency to be
effective. There is further scope for the development of more effective good hygienic
practice and biosecurity measures on farms and further changes to this standard are
expected to take effect from autumn 2014.
Surface antimicrobial treatments
Where it is not possible to prevent colonisation of poultry flocks on farm, action can be
taken to control or reduce contamination during slaughter and processing. Some
slaughterhouse antimicrobial treatments to reduce surface contamination that arises
from processing have been tried in the UK and in other countries. They have been found
to have some effect, but at levels that are most effective they may adversely affect
appearance of the poultry. In addition, none of these treatments are currently approved
for use on poultry in the EU. Draft legislation, proposed by the European Commission
several years ago, to approve the use of chlorine dioxide, acidified sodium chlorite,
trisodium phosphate and peroxyacids to remove surface contamination from poultry,
was rejected by EU member states. The draft legislation was based on European Food
Safety Authority (EFSA) opinions that concluded the compounds in question were safe
under the prescribed conditions of use.48 Since then, the European Commission has
produced a guidance document that better describes the information that is required to
assess potential treatments for the approval for use to reduce surface contamination.
EFSA published a Scientific Opinion in March 2014,49 concluding that the use of
solutions containing peroxyacetic acid to reduce contamination from pathogens on
poultry carcasses and meat would not pose toxicity concerns. It noted that some
treatment applications are more effective than others, for example dipping in baths is
more effective than spraying, but few data were available for salmonella and
campylobacter.

▲

The FSA Board has indicated that the UK should support the principle of surface
decontamination, and the use of substances which have been assessed by EFSA as both
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effective and safe. However, the use of these substances should not be a substitute for
good Hazard Analysis and Critical Control Point (HACCP) based hygiene practice during
processing. We are considering funding work to find out how much of the information
that would be required for an application for lactic acid or the four compounds listed
above already exists, and if it does not, to identify the gaps in the information that
would need to be filled before any application could be considered. Previous FSA-funded
research has suggested that consumers may need to be better informed about the
benefits of surface decontamination.50
Food processes, retail and catering
The majority of cases of campylobacter food poisoning are sporadic and unconnected.
Where general outbreaks of campylobacteriosis have occurred in recent years the
majority have been associated with undercooked chicken liver pâté or parfait prepared
in catering settings. Although thorough cooking kills campylobacters, there are other
potential interventions which could help to control the bacterium that do not have
significant impact on the organoleptic properties of the livers.
Freezing is a proven effective intervention to control campylobacter contamination of
poultry meat but evidence of the effects of freezing on chicken livers was not available.
The results of FSA-funded research to establish the impact of freezing on campylobacter
contamination levels in chicken livers were published in June 2013.51 It was found that
freezing livers for 24 hours at -25°C was effective in reducing the levels of
campylobacter present. Freezing the livers at -25°C for 24 hours, thawing overnight in a
fridge set to 4°C and refreezing at -25°C for another 24 hours, reduced the levels of
campylobacters significantly further. If poultry processors were to freeze livers destined
for human consumption as part of routine processing, there is a potential for a reduction
in campylobacteriosis associated with the consumption of imperfectly cooked chicken
livers and derivatives, such as pâté.
We are funding further exploratory work to identify suitable interventions to help
eliminate campylobacter, while ensuring that the final product is acceptable to
consumers.
Cost-benefit assessment
We have considered the costs and benefits of reaching our target of a reduction in the
levels of campylobacter in UK-produced poultry. The improvements sought are likely to
add to production costs. Set against this, there is a significant recurring disease burden
and associated economic cost for campylobacter illnesses that occur each year, which is
borne by individuals and taxpayers. We consider that each 1% reduction in the numbers
in UK human campylobacteriosis cases could result in a saving of £9 million to the UK
economy in terms of the reduced costs of ill health.
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Refreshed strategy to campylobacter reduction
The FSA Board reviewed the progress to campylobacter reduction to date at its
September 2013 meeting.52 It noted that despite significant effort and investment by
both industry and government, there was no evidence of change in the proportion of
the most highly contaminated chickens since 2008. It agreed that the reduction of
campylobacter by the effective control and reduction of contamination of raw poultry
remains a priority. The Board agreed that the target set by the Joint Working Group on
Campylobacter should remain at present. Monitoring is planned to continue to at least
2015. A revised strategic approach was endorsed.

In focus

A revised strategic approach to campylobacter reduction
The revised approach seeks to:
• improve the amount and quality of
information about campylobacter levels
that is available at key stages of the
supply chain, to support and incentivise
more effective risk management
• address regulatory barriers to the
adoption of safe and effective
technological innovations for reducing
campylobacter risks at key stages in the food supply chain
• work with local government partners and others to raise awareness of
campylobacter and ensure that food businesses using chilled poultry meat are
aware of the risks and are managing them appropriately
• continue and increase our support to research programmes into vaccination and
other possible long term interventions to address the issue
• drive changes in behaviour and approach, using tools including regulation if
appropriate
The refreshed approach also clarifies the important and complementary
responsibilities and roles of industry and government. The food industry including
producers, processors and retailers, have responsibility to ensure the food
➲
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they produce and sell is safe. They are in the strongest position to make the
changes necessary to improve public health outcomes.
The FSA and others in government will continue to support industry in its efforts to
find solutions to the challenge. We will endeavour to create an environment in
which the right incentives exist to improve public health outcomes.
The need for better consumer awareness of campylobacter and the severity of
illness was also identified.
The relevant messages to consumers and businesses about campylobacter were
promoted during Food Safety Week in June 2014. We aimed to build awareness of
campylobacter as an issue; the illness that it causes; understanding of its sources; how it
is easily spread; and how consumers can protect themselves when handling fresh
chicken. We will continue to deliver these messages in partnership, for example with
local authorities, retail and catering businesses and community-based groups.
In March 2014, the FSA Board was updated on the following recent developments:53
•• Successful trialling of the rapid surface chilling process.
•• New EU proposals on the future of poultry meat inspection, which could also have
significant implications for campylobacter, are now expected later in 2014.
•• In February 2014, we started a major survey of campylobacter on UK-produced
chicken at retail.54 This will include a proportion of non-housed (organic or freerange) birds to clarify whether and how these differ from ‘standard’ housed birds.
•• We continue to collect monitoring data at the end of the slaughter line. Summary
data are published on our website.55
•• We will be commissioning a report on the current state of research and prospects for
a future vaccine against campylobacter.
•• We are in discussion with other public funders to consider how to collaborate most
effectively to jointly fund and coordinate research work to underpin our work on
campylobacter.

2.5 Listeria Risk Management Programme
The Listeria Risk Management Programme for 2010 to 201543 targets our activities in
three main areas:
•• promoting food safety advice in relation to listeriosis to vulnerable groups
•• driving up standards in the procurement and provision of food in hospitals, care
homes and similar settings
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•• improving industry compliance with the ‘Listeria microbiological criteria regulations’
and their practical application
The greatest impact will be achieved by targeting activities at specific food industry
sectors and some vulnerable groups of the population, as well as the places where they
are cared for. Each area of work is informed by research and surveillance. We are
working in partnership with government departments, health protection agencies,
non-governmental organisations, the NHS, local authorities and the food industry to
help deliver this work.
Consumer behaviours and actions
The FSA commissioned a package of work to explore domestic food hygiene practices
based on recommendations of the Advisory Committee on the Microbiological Safety of
Food (ACMSF)56 and the Social Science Research Committee (SSRC).57 The package of
work included the ‘Kitchen life study’ which focused on actual behaviours.58 This aimed
to complement the quantitative assessment of reported behaviours in the ‘Food and
You’ survey21 and the evidence review about food storage and food handling in the
home.59
A qualitative and ethnographic approach was taken to investigate the kitchen practices
of 20 UK households. Households recruited as case studies included individuals
vulnerable to foodborne illness such as pregnant women and people aged 60 years and
over. Potential pathways to foodborne illness were highlighted in this study, revealing
the way that non-food actions and things interact with food-related activities. The
findings suggest that older people, in particular, might be at risk from harm from
foodborne illness because there are more factors working against them than in other
household types. Further details of the ‘Kitchen life study’ report, which was published
in July 2013, can be found in Chapter 6, section 6.5.
The FSA reviewed the evidence in relation to high risk foods for L. monocytogenes and
presented a paper to the ACMSF on the relative risk ranking of ready-to-eat foods for
vulnerable groups.60 The ACMSF’s deliberations will help inform our food safety advice
to vulnerable groups on how to reduce the risk of contracting listeriosis.
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Procurement and provision of food to vulnerable people
Over half of the listeriosis outbreaks reported between 2002 and 2013 in the UK
occurred in hospitals. The investigations into some of the hospital-associated outbreaks
identified issues such as inadequate temperature control of foods. We are drafting new
guidance for health care providers in hospitals and nursing homes, to help staff with
responsibility for providing food to identify and manage the critical control points
specific to the control of L. monocytogenes in the food supply chain. We expect to
publish the guidance later in 2014, to help reduce the risk of vulnerable groups
contracting listeriosis in these settings. We will also be producing guidance later in 2014
for those procuring food on behalf of schools to help promote best practice.
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It is expected that the guidance for hospitals will be supplemented by new FSA advice
for stricter microbiological criteria for L. monocytogenes in ready-to-eat foods supplied
to hospitals and healthcare settings. We are developing a range of options that would
introduce stricter controls for foods destined for hospitals including legislative and
non-legislative approaches. These will be covered by an impact assessment and issued
for consultation later in 2014.
Industry compliance and enforcement
In addition to driving up food procurement and food safety management standards in
healthcare settings, the Listeria Risk Management Programme has a focus on production
of high risk foods. The aim is to produce guidance to improve understanding of the risk
of L. monocytogenes and how to control it in the food manufacturing environment. The
guidance is currently being drafted, and following a period of consultation will be
published later in 2014. The publication of the industry guidance will be followed by a
series of environmental health officer (EHO) training events in 2014/15.
A project is underway to develop a webtool for the smoked fish industry to help them
manage the risk of L. monocytogenes. This food safety management tool builds on the
findings of a review of practices in the smoked fish industry published in 2012.61 The
smoked fish webtool will be available in late summer 2014 and will be followed by a
series of training workshops throughout the UK for smoked fish producers, EHOs and
other interested parties.
A similar review is underway for current practices in the management of
L. monocytogenes during cooked sliced meat production and retailing.62 It is expected
that a webtool for the cooked sliced meat industry will then be developed next year.
In 2009, the EFSA taskforce on monitoring of zoonoses data collection was requested by
the European Commission to propose technical specifications for a co-ordinated
monitoring programme for L. monocytogenes in certain categories of ready-to-eat foods
at retail in the EU. The results of an FSA-funded survey that ran from November 2010
until the end of October 201163 were sent to the European Commission in 2012. The
reports were forwarded to EFSA for the purposes of analysis and predictive modelling
and the EFSA summary report was published in 2013.64
The survey included samples of soft and semi-soft cheeses, cooked sliced meats, and
samples of smoked fish, collected from eight major cities in the UK. The samples were
tested for L. monocytogenes and other listeria species.
L. monocytogenes was detected in 1.3% of the food samples, including four sliced meat
and 12 smoked fish samples. The levels detected were less than 100cfu/g, except for in
one sample of sliced meat, where the bacterium was detected at 900cfu/g. Enforcement
action was taken on that sample. See Chapter 6, section 6.2 for more information about
the survey.
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We have also funded a survey to determine the prevalence and levels of contamination in
ready-to-eat cooked and cured sliced meats and fermented and cured meat products at
retail sale in small to medium-sized enterprises. This will provide an indication of potential
underlying risk factors associated with these products on sale in this type of business. Over
one thousand samples were tested for presence and enumeration of L. monocytogenes
and other listeria species. The results are due to be published later in 2014.

2.6 Foodborne viruses
The FSA held an international research conference on foodborne viruses in January
2013, which focused on norovirus, but also considered hepatitis A and E viruses.65
Delegates were invited to identify the key foodborne viruses, knowledge gaps and to
propose potential research priorities to address these. In addition to further research
work on norovirus, both hepatitis A and E viruses were identified as emerging issues,
which will require further consideration. It was noted that next generation sequencing
could play an important part in addressing some of the research areas identified.
Following the conference we have been in discussion with other government
departments/agencies and research councils to see how we can tackle some of the
issues that were raised. We are keen to identify any common research interests and
priorities where funding bodies can collaborate and adopt a joined up approach.
The last Advisory Committee on the Microbiological Safety of Food (ACMSF) report on
Foodborne Viral Infections was published in 1998. The committee has not formally
reviewed foodborne viral infections since then. In 2010, the ACMSF agreed that the
Ad-hoc Group on Foodborne Viral Infections should review the issues in light of the
significant developments and new information on the topic. It also considered the
recommendations arising from our 2013 foodborne viruses research conference. The
Ad-hoc Group’s draft report, which covers the viruses that are currently a major route to
foodborne illness, was considered by the ACMSF in January 2014.66
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In focus

The Ad-hoc Group on Foodborne Viral Infections
The ACMSF Ad-hoc group reviewed:
• the recommendations of the 1998 ACMSF
report on Foodborne Viral Infections and
considered whether these had been
adequately addressed or were still relevant
• other relevant reports from the World
Health Organization, Codex Alimentarius
Commission and the European Food
Safety Authority
• available data on commodities contaminated at source, such as bivalve shellfish
and fresh produce, and data on risks associated with infected food handlers
• data on environmental contamination, with consideration given to testing
methods such as the polymerase chain reaction (PCR), person-to-person
transmission and food handlers
• information gathered from engagement with industry and other government
departments regarding environmental conditions of shellfish waters and its
impact on norovirus transmission
• data on issues regarding food contact surface contamination, including
survivability and persistence, along with options for control at all stages of the
food chain
• the thermal stability of hepatitis E, with data presented on the increase in
occurrence of the disease in older UK males, and a recent case control study on
pork products
In order to obtain sentinel data the group investigated the important issue of
knowledge gathering and surveillance data regarding foodborne viruses.
Consumer perspective on risk was also considered, which included how risk is
presented and information distributed.
Norovirus, hepatitis A and hepatitis E are the main focus of the draft report, due to
their potential impact and the paucity of data for them.
➲
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Conclusions
The Ad-hoc group identified data gaps and made recommendations in the
following areas:
• foodborne viral disease
• burden of illness
• routine surveillance and investigation of foodborne viruses
• fresh produce
• pork products
• contamination of the environment
• consumer awareness

A public consultation on the draft report was launched in March 201467 and the final
report is expected to be published in summer 2014.

2.7 The Foodborne Virus Research Programme
Norovirus
The FSA’s Foodborne Virus Research Programme aims to improve our understanding of
foodborne norovirus and the impact of the food chain on norovirus illness in the UK.68
Outcomes from the programme will inform an evidence-based norovirus risk
management programme and help us identify potential interventions to control
foodborne spread of this pathogen. We are focusing activity and research on foodborne
norovirus in these main areas:
•• food handlers
•• shellfish
•• fresh produce
In January 2014, a new FSA-funded study began to assess the contribution made by the
food chain to the burden of UK-acquired norovirus infection.40 The study, which ends in
2017, aims to determine:
•• how much norovirus is transmitted through contaminated foods
•• the prevalence of norovirus contamination in outbreak and non-outbreak catering
premises
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•• if it is possible to differentiate between infectious and non-infectious norovirus in a
variety of food matrices
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This study consists of a series of linked work packages. These include: a literature review
of existing evidence; development of improved analytical techniques; establishing
prevalence of norovirus in retail oysters, salad leaves and soft berries; and prevalence of
norovirus contamination in both outbreak and non-outbreak catering environments.
Collectively this research will provide an overall assessment of the contribution of
foodborne norovirus from different sources to total norovirus illness in the UK. This will
help us to target future research and possible interventions for transmission routes.
An FSA-funded project, which was completed in the past year, has led to the
development of a system dynamics simulation model for norovirus.69 This includes:
mapping the detailed transmission pathways for the main foodborne transmission
routes, namely: bivalve shellfish, berry fruit, leafy vegetables, via treated sewage sludge
fertiliser applied within agriculture, and food caterers, as well as modelling how these
interact with person-to-person transmission. As anticipated at the outset, the model
cannot currently be run in its entirety due to unknown parameters. However, an
extended person-to-person version of the model provides indicative estimates of the
potential changes in overall norovirus numbers resulting from change in both the
foodborne and non-foodborne elements.
We have also funded a systematic review of the survival of norovirus in foods and on
food contact surfaces, to determine how this is affected by applying physical and
chemical treatments to foods and food contact surfaces.70
The European Food Safety Authority has recommended that control options to reduce
the risk from norovirus contaminated oysters should focus on preventative approaches
that avoid viral contamination. We have funded a short literature review on the
approaches to establishing exclusion zones for oyster harvesting around sewage
discharge points, which is due to complete later in 2014.71 This study has also assessed
technical and practical applicability of the various identified approaches to the UK’s
shellfish harvesting waters. The review will contribute to the evidence base to inform
discussions on the development of controls for shellfish within the UK and EU.
Hepatitis A and E
We recognise the impact of other foodborne viruses, such as hepatitis A and E, in
relation to public health. An FSA-funded critical review of the effects of heat, pH and
water activity on the survival of hepatitis A and E viruses has been carried out.72 This will
provide an indication of the research gaps to help us identify the main FSA research
priorities for these viruses.
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2.8 Updates on other pathogens
Escherichia coli
Although disease from verocytotoxin-producing Escherichia coli (VTEC) is relatively rare,
Scotland is reported to have one of the highest incidences worldwide (4.8 cases per
100,000 in 2011).73 The current understanding of VTEC O157 evolution and
epidemiology is limited. We are funding a three-year research programme which will
examine VTEC supershedding in cattle and intervention strategies for controlling the
pathogen that can be applied at the farm level, including the potential use of vaccines.74
This multidisciplinary project involves leading scientists from around the world and
includes:
•• a survey on the prevalence of VTEC O157 supershedders on farms across Great
Britain
•• novel animal-based studies to examine the mechanisms which lead to colonisation
and transmission in experimentally exposed cattle
•• an assessment of the reduction in human cases that could be achieved through
on-farm interventions
We have funded work to advance our understanding of VTEC O157 infection in
Scotland and the UK.75 The research involved the whole genome sequencing of 148
isolates selected from human cases, food, cattle, sheep, and the environment. The pilot
study has shown that Scottish VTEC isolates sequenced, cluster across a global
phylogeny indicating that VTEC diversity is spread worldwide. The project also shows
that Scottish clinical and cattle strains are interspersed highlighting the likely
transmission between cattle, the environment and the human population. The results
will be used to plan future research opportunities to help increase our understanding
about this organism using whole genome sequencing. These results should also help to
inform intervention strategies.
For further information about our whole genome sequencing work, see Section 2.10.

▲

Salmonella
A number of national control programmes are currently in place for the control of
salmonella in eggs and poultry (breeders and layers), with further work to be
implemented for broiler chickens, turkeys and slaughter pigs. This work is led by Defra76
and devolved agriculture departments in the UK. We contribute to the National
Reference Laboratory towards the testing of salmonella, including for identification of
antimicrobial resistance. As of April 2014, the FSA took responsibility for coordination of
the national monitoring programme for imports of products of animal origin which
monitors a range of meats and meat products imported from outside the EU, for the
presence of salmonella.
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Cases of salmonellosis in the UK have continued to fall since the implementation of a
vaccination programme for chickens in the late 1990s and continued improvements to
egg and poultry hygiene. The problem with eggs involved a specific serovar, Salmonella
Enteritidis, for which a specific vaccine was developed. Although S. Enteritidis levels are
very low in British poultry it is still the most common serovar isolated from people in the
UK, but this may in part reflect infections acquired during travel or from other sources.
Salmonella Typhimurium, including the monophasic variants, are the second most
common types of salmonella found in people in UK. There have been some outbreaks
traced back to pig meat, especially where meat might not have been thoroughly cooked
or where there is a risk of contamination after cooking, for example at outdoor events
involving hog roasts. There is currently no vaccine licensed for use in pigs in the UK.
From June 2014, new EU rules will make the current slaughterhouse Process Hygiene
Criterion for salmonella stronger, by reducing the number of positive samples that can
be found before food business operators need to review their slaughter hygiene and
process controls.77 As with the current Process Hygiene Criterion, this will only apply to
UK slaughterhouses that process more than 37,500 pigs a year. The FSA will be required
to report anonymised data back to the European Commission about the number of tests
carried out in the UK and the number of positive results found. The results from the pig
abattoir study reported in the section below indicate that further work will be required
by the UK pig industry to meet the tightened Process Hygiene Criterion limits. Pig meat
which does not meet the criteria can still be placed on the market but slaughterhouses
must take action to make sure they comply with the criteria in the future.
A study of microorganisms of concern to public and animal health in pigs
A pig abattoir study, coordinated by the Animal Health and Veterinary Laboratories
Agency (AHVLA), was completed in the past year.78 It was co-funded by the FSA, Defra,
Public Health England (formerly the Health Protection Agency), the Veterinary Medicines
Directorate, and BPEX (a division of the Agriculture and Horticulture Development
Board).
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In focus

The pig abattoir study
The FSA and the Northern Ireland Department
of Agricultural and Rural Development
(DARD) randomly selected and sampled pig
carcasses from 14 slaughterhouses in the UK.
The slaughterhouses concerned process
about 80% of all pigs slaughtered in the UK.
The study covered a number of organisms of
concern to public and animal health in
slaughter pigs. The purpose of the study was to provide a detailed analysis of
the presence of microorganisms within pig livestock, including gathering
important baseline data.
The study results include:
• Overall, there was a consistently lower prevalence of bacteria found on the
carcass compared with carriage of the same microorganisms in the animal. This
shows the effectiveness of the dressing procedures in the abattoir to limit the
contamination of pig carcasses and thereby control the risk of exposure of
consumers to potentially harmful microorganisms.
• Salmonella – the results show 30.5% of pigs in the study carried salmonella in
their caeca but carcass contamination was lower at 9.6%. In a similar study in
2006/7 the prevalence of caecal carriage was lower at 23% but the level of
carcass contamination was higher at 15.1%, suggesting that improvements in
slaughter hygiene have had an impact in reducing consumer exposure. The
2006/7 results showed that UK carcass levels were almost twice the EU average
of 8.3%.
• Yersinia – the results show 28.7% of pigs carried Yersinia enterocolitica in their
tonsils but carcass contamination was lower at 1.9%. The much lower
prevalence on the carcasses compared with the tonsils shows the dressing
procedures in the abattoir control the exposure of consumers to yersinia from
pig meat.
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• Campylobacter coli – levels of antimicrobial resistance remain comparable to
those levels observed in previous abattoir surveys undertaken in 1999/2000 and
2003. The overall levels of antimicrobial resistance are comparable to average
EU figures for C. coli in pigs.
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• Toxoplasma gondii – evidence of infection was found in 7.4% of pigs. This is
comparable to previous non-UK wide surveys.
• Hepatitis E – the majority of pigs (93%) were seropositive, i.e. found to have
evidence of exposure to the virus. Only 1.6% of pigs had the virus in their blood
and they were therefore potentially infectious at the time of slaughter.
• Extended-spectrum beta-lactamases (ESBL) E. coli – 23.4% of pigs carried
ESBL-producing E. coli and the most frequent sequence type was CTX-M-1. This
is an uncommon type of ESBL in clinical isolations from humans in the UK.
Through strengthened links across government and with industry, this study has shown
a collaborative and broad approach to address public and animal health concerns in
relation to pigs in the UK. It has filled a number of data gaps and has provided a
snapshot and an update on the distribution of a number of zoonotic organisms,
organisms of pig health concern and antimicrobial resistance. It will enable industry and
government policy makers to prioritise work towards controlling the pathogens
identified and to help manage the risks from antimicrobial resistance along the pig meat
supply chain. It will also enable the UK to provide evidence of antimicrobial resistance in
pigs to the EU Commission as part of the mandatory annual returns on antimicrobial
resistance in animals and humans.
Toxoplasma
Toxoplasma gondii infection usually results in a mild short-lived illness or it passes
unnoticed in otherwise healthy individuals. The Advisory Committee on the
Microbiological Safety of Food (ACMSF) report on the ‘Risk profile in relation to
toxoplasma and the foodchain’79 concluded that consumption of undercooked meat is
likely to be an important risk factor for Toxoplasma gondii infection in pregnant women
and immune-compromised individuals. Further work was recommended to assess the
importance of foodborne routes of infection and to identify the most important risks.
We are considering the recommendations and possible funding of research to assist in
identifying where risk management actions might be best targeted.
To fill some of the knowledge gaps on toxoplasma identified by the ACMSF, we are
participating in an EFSA project as part of a consortium of EU countries.80 The objective
of the FSA’s contribution is to carry out field and experimental studies in pigs and cattle
to identify predilection sites for toxoplasma cysts and to understand the relationship
between seropositive animals and the level of infectivity of the meat cysts. The study will
also look at on-farm risk factors that will support future interventions to reduce
toxoplasma prevalence in animals.
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2.9 Antimicrobial resistance
Antimicrobial resistant bacteria present a significant challenge for public health as well
as in veterinary medicines including those for food animals. The transmission of
antimicrobial resistant bacteria through the food chain is considered to be one of a
number of routes by which people are exposed to these bacteria.
The FSA takes the issue of antimicrobial resistance and the long term maintenance of
the efficacy of antimicrobials very seriously. Our role in this area is complementary to
those of Defra and the Department of Health (DH). It is our role to assess whether
current agricultural practices may have an effect on public health via the food chain and
to work towards effecting change where we consider this to be the case. We work
closely with Public Health England to determine if changes in the antimicrobial resistance
of foodborne bacteria are also seen in those bacteria which cause infections in people
and to minimise the risk to public health.
The use of antibiotics in food animals is an important factor in the development of
antimicrobial resistance in bacteria associated with food poisoning as well as in
commensal bacteria carried by animals. The recent emergence of a range of
antimicrobial resistant bacterial pathogens has highlighted the need for co-ordinated
government action to control their spread and to conserve the efficacy of existing drugs.
DH in collaboration with other government departments, including the FSA, has recently
set out a UK 5-year Antimicrobial Resistance Strategy for 2013 to 2018.81 The
overarching goal is to slow the development and spread of antimicrobial resistant
bacteria and is focused around three strategic aims:
•• improve knowledge and understanding of antimicrobial resistant bacteria
•• conserve and steward the effectiveness of existing treatments (in both humans and
animals)
•• stimulate the development of new antibiotics, diagnostics and novel therapies
The abattoir pig study (see the text box in the section above) included screening for
antimicrobial resistance in campylobacter and E. coli. We are working together with
Defra and its Veterinary Medicines Directorate, to assess where public health may be
compromised and where we consider this to be the case we will work to effect change.
We have an active programme of surveillance and research which will further our
understanding of antimicrobial resistant bacteria in the food chain.
The Advisory Committee on the Microbiological Safety of Food (ACMSF) re-established a
working group to consider antimicrobial resistance during the past year.82
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In focus

The Antimicrobial Resistance Working Group
The ACMSF Antimicrobial Resistance
Working Group reviewed the outstanding
recommendations from the 1999 ACMSF
‘Report on microbial antibiotic resistance in
relation to food safety’. The group noted
that:
• a lot of work had been undertaken since
1999
• some of the recommendations were out of date
• some of the recommendations may need updating in light of newly developed
genome sequencing methods for identifying resistance genes in bacterial
populations
When the 1999 ACMSF report was written, methods for detection of resistance
would have relied heavily on phenotypic methods including the use of surrogate
markers. The recent use of molecular methods has facilitated the tracking of the
spread of resistance genes.
The role of commensals has been identified as important in spreading resistance
genes to pathogens. This was identified in a European Food Safety Authority
(EFSA) ‘Opinion on the public health risks of bacterial strains producing
extended-spectrum ß-lactamases (ESBLs) and/or AmpC ß-lactamases in food or
food-producing animals’,83 and in a series of reports published in the
Netherlands.
The ACMSF Working Group observed that one of the research papers cited in
the EFSA opinion provided evidence of a link in the transmission of E. coli that
produce ESBL from poultry to humans in the Netherlands.84 This study revealed
that 35% of human clinical ESBL-producing E. coli strains were genetically
indistinguishable from those of poultry origin. This suggests that the food chain
could potentially contribute to human infections with ESBL-producing bacteria.
The working group is seeking to assess the risks to humans from foodborne transmission
of antimicrobial resistance and provide advice to the FSA.85
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2.10 Whole genome sequencing
Global Microbial Identifier
We are participating, as part of the Steering Committee, in a major initiative on next
generation sequencing called Global Microbial Identifier (GMI). This aims to develop a
co-ordinated approach to the development, access and use of microbiological genomic
data to address global public health and clinical challenges.86
Five GMI working groups are considering the following issues:
•• political challenges, outreach, building a global network and funding
•• repository and storage of sequence and meta-data
•• analytical approaches
•• ring trials and quality assurance
•• pilot projects
The FSA participated in the latest of the GMI plenary meetings in September 2013. This
assessed progress within the working groups and updated their road maps to tackle the
key issues identified. There were also presentations from international experts on key
developments in the field.87
The next meeting of the GMI is in September 2014 and will be hosted by the Food and
Environment Research Agency (Fera). The FSA is leading on the organisation of the
meeting together with Fera and a small organising committee. As in previous meetings,
the agenda will aim to progress the work plans of the working groups and there will be
presentations on developments in the area, spanning a wide range of domains and
organisms.
FSA-funded and collaborative work
An FSA-funded pilot project, which completed in the past year, has contributed
sequencing data to the international GMI initiative.88 The study was part of a wider GMI
pilot study gathering listeria data from international participants from the food safety
and public health sectors. Listeria isolates originating from the FSA’s red meat survey89
were sequenced. This GMI study has demonstrated the potential for using this type of
approach to track and source isolates. Using comparison methods of complete whole
genome sequenced bacteria, food safety regulatory agencies can identify biomarkers
associated with particular strains associated with a food source contamination.
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We organised a meeting of relevant funding organisations in the past year to explore
possible opportunities for further collaborative working or co-funding, as part of our
plans to develop a more substantial programme of work in this area. There was a great
deal of interest from a range of government departments, research councils and the
Technology Strategy Board in developing links, with activities in bioinformatics seen as
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particularly useful. We are considering the possibility of engaging a programme
manager to help develop future activities in this area.
Progress is being made with commissioning a range of projects with a next generation
sequencing component. Potential future projects were also outlined in the FSA’s Forward
Evidence Plan for 2014.90 In January 2014, we commissioned work to genome sequence
the archived collection of campylobacter isolates from the IID1 (1993 to 1996) and IID2
(2008 to 2009) studies.91 Although there was little variation in the burden of illness
between the two studies, the molecular epidemiology of the campylobacter isolates
from these studies has not been investigated. Multi-locus sequence typing (MLST) and
whole genome sequencing (WGS) comparative analyses can be used to understand not
only the epidemiology and any variations between the two survey periods, but also the
potential sources for transmission of the pathogen to humans by comparison with
isolates from the environment, wildlife and farm animals. This will provide information
for isolates which are representative of the UK population. It should provide important
reference points for on-going work in the attribution of campylobacter infections and
temporal changes in these organisms in the UK.
The most commonly isolated campylobacter species associated with infectious intestinal
disease is C. jejuni, which is responsible for more than 50% of the human cases,
however, another species, C. coli, is attributed to 10-20% of the cases. Current
information indicates occurrence of this organism is associated with pigs, private
drinking water supplies and foreign travel. Another FSA-funded study which started in
the past year, will generate data to allow the future utilisation of genome sequences for
improved diagnostics, tracking and source attribution of C. coli.92 An interdisciplinary UK
consortium has been formed to work on this project. Participants have a strong track
record in campylobacter research, genomics, next generation sequencing and molecular
epidemiology.
We have also funded work to advance our understanding of E. coli O157 (VTEC O157)
infection in Scotland and the UK,75 see section 2.8 for more details. The research
involved the whole genome sequencing of isolates selected from human cases, food,
cattle, sheep, and the environment.
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Chapter 3: Nutrition, diet and health

We work with partners across the whole of the UK to develop
evidence on dietary health.
3.1 Responsibilities for diet and nutrition
Responsibility for nutrition in England transferred to the Department of Health (DH)93
and in Wales to the Welsh Government94 in October 2010. Within DH, part of nutrition
is now handled by its executive agency Public Health England (PHE). This includes
nutrition science, such as nutrition surveys, the Scientific Advisory Committee on
Nutrition and nutrition advice. Nutrition policy (including legislation, folic acid policy,
nutrition elements of the Public Health Responsibility Deal95 etc.) remains in DH. The FSA
continues to advise and support Ministers in Northern Ireland and Scotland on nutrition
policy.
We work across government with the food and drink industry, consumers and other
health organisations to develop the evidence base necessary to deliver our Strategic Plan
outcomes which relate to dietary health in Northern Ireland and Scotland. We continue
to fund science and evidence-gathering work related to diet and health to support our
responsibilities in those countries.
A new Scottish body for food safety, food standards, nutrition, food labelling and meat
inspection, is being created by the Scottish Government.96 In March 2014, a Bill was
introduced to the Scottish Parliament to establish Food Standards Scotland.97 The
proposed vesting day for the new food body is in April 2015.
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In Scotland the FSA currently supports the Scottish Government’s ‘National Food and Drink
Policy’, and their route map towards healthy weight, ‘Preventing Overweight and Obesity
in Scotland’.98 The Scottish Government and FSA together launched a draft of ‘Supporting
Health Choices’ in May 2013.99 Following consultation, the final document will be
published at the end of June 2014. ‘Supporting Healthy Choices’ is a framework for
voluntary action for the food industry to work in partnership with Government in Scotland
and includes an FSA responsibility to monitor dietary intake and industry progress.
Food Standards Agency

53

We provide nutrition advice on all aspects of Scottish Government food policy, including
production and catering.
In Northern Ireland we work in partnership with the Department of Health, Social
Services and Public Safety, and other relevant organisations, to assist the implementation
of the integrated outcomes in the report, ‘A Fitter Future For All – Framework for
Preventing and Addressing Overweight and Obesity in Northern Ireland 2012 to
2022’.100 The aim is to improve public awareness, and to use messages about healthy
eating, to encourage the food industry to continue to achieve reductions in levels of
saturated fat, salt and calories in food products, and to ensure that portion sizes
appropriate for a healthy diet are available and promoted.

3.2 Supporting a healthy lifestyle
Healthy choices
The FSA in Scotland held a nutrition dissemination day in April 2013. This provided an
opportunity to showcase our nutrition research and surveillance programme in Scotland.
A new FSA eatwell everyday website101 was also launched at the event.

In focus

eatwell every day
The eatwell every day website illustrates what
a healthy diet looks like and provides advice
on how this can be achieved.
The resource takes the food-based dietary
guidelines of the eatwell plate and illustrates
what these look like in terms of real meals
and snacks. The emphasis is on the balance
of the food groups over a week.
The resource provides:
• a week-long example menu of the types and proportions of foods that would
make up a healthy balanced diet
• supplementary information designed to support individuals to continue eating
healthily beyond one week
• recipes for healthier meals

➲
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• a create/print/email shopping list and recipe function
• information on how to keep food safe and on food allergies
This resource is also suitable for practitioners, so they can assist consumers with
the resource and in interpreting it to meet their own needs.
The FSA in Northern Ireland has developed a resource, eatright.eu,102 to support a
healthy diet.

In focus

eatright.eu
The free online resource was developed in
conjunction with safefood103 and is the first allisland food skills website designed for trainers and
teachers working with early school leavers [14 to16year olds, not in full-time employment, education or
training (NEET)]. It delivers information about
healthy eating and its related benefits.
Eatright, designed in consultation with teachers and
trainers, was developed in response to safefood-funded research. This had
highlighted that there was a need for a targeted and relevant resource to
support early school leaver trainers in the delivery of life skills training around
food.
The resource eatright.eu uses a blended learning approach to make learning
fun. It has three modules packed with up-to-date information, videos and
activities and is designed to equip young people with the necessary knowledge
and understanding of what constitutes a balanced diet, to help them make
healthier choices and understand basic food safety principles.
The resource was well received by the early school leavers sector, both during
the design and development phase and through piloting. It was officially
launched in the Republic of Ireland at the beginning of March 2014 and in
Northern Ireland at a NEET Forum event in April 2014.
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It is planned to carry out an annual review of the resource and update and amend it as
appropriate.
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Calorie information
Overweight and obesity are significant public health issues in the UK. With 20 to 25%
average energy consumption obtained from food eaten outside of the home, caterers
have an important role in providing information to their customers. In 2012, the FSA in
Northern Ireland launched a process evaluation of a six-month pilot scheme called
Caloriewise.104 Calorie information was displayed by businesses at a point of choice,
alongside food item prices, generally in the same formats that were previously used for
menu display. The report of the evaluation published in December 2013, makes a
number of recommendations.105 These include the need for:
•• a communications strategy tailored to different businesses
•• detailed guidance on display and promotional materials
•• involvement of suppliers
•• training of catering staff and business support in offering lower calorie options
Further research is suggested, including a robust impact analysis, and a study of the
effects of different modes of display on consumer purchases. See Chapter 6, section 6.4
for more information about the study.

3.3 Monitoring dietary intakes
Dietary targets and goals have been monitored in Scotland since 2001. None of the
dietary targets have been met and there have been only small reductions in population
level dietary intakes of non-milk extrinsic sugar (NMES) and saturated fat.
The Scottish Government published the ‘Revised Dietary Goals in Scotland’,106 in May
2013. The goals, which were based on the recommendations of the FSA in Scotland,
describe in nutritional terms the diet that will improve and support the health of the
Scottish population. The goals therefore underpin diet and health policy in Scotland and
are used for scientific monitoring purposes.
Salt
The UK Government and the Scientific Advisory Committee on Nutrition (SACN) advise
that a reduction in the average population salt intake to 6g/day would proportionately
lower population average blood pressure levels leading to a reduction in avoidable
premature death from coronary heart disease and stroke.107
Approximately 75% of salt comes from manufactured foods. In 2006, the FSA published
salt targets for 85 individual food categories. New revised UK wide salt targets were
published in March 2014 for achievement by 2017.108 The revised targets have been
developed and agreed by the four UK administrations working closely with industry,
non-government organisations and other stakeholders.
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Progress on a salt reduction in foods, monitored by the Department of Health (DH) on a
UK-wide basis, suggests that reformulation of products has reduced salt intake from the
diet. Separate and proportional monitoring was carried out in Scotland to check
whether there was a difference in food purchasing patterns which may affect salt
purchase and intake in Scotland. Data on salt content were derived by combining food
purchase data in Scotland with salt labelling data. The FSA-funded work suggests there
is considerable scope for further salt reductions through reformulation by industry.109 For
more information on this work, see Chapter 6, section 6.4.
Total salt intakes are best measured by urine collection over 24 hours. Urinary survey
data collected in 2006 and 2009 found no evidence of a significant decrease in the
population intake of salt in Scotland between 2006 (9.0g/day) and 2009 (8.8g/day).
Results published by DH in 2012,110 based on urinary surveys carried out in the UK,
showed a mean estimated salt intake in England in 2011 of 8.1g/day. When all UK
studies between 2000/1 and 2011 were combined there was a statistically significant
downwards trend in overall mean salt intake.
Updated urinary survey results for Scotland and England will be available in 2015 as part of a
urinary sodium survey to be carried out concurrently in 2014, allowing direct comparison.
An assessment of out of home food and drink purchase in Scotland
Because of a lack of published data, the FSA in Scotland funded a project to obtain a
general overview of out of home catering provision in Scotland and information on the
foods and beverages most commonly purchased out of home in Scotland.111 Results
were based on consumer panel data collected between January 2010 and December
2012 and included over thirteen thousand eating occasions. The results published in
April 2014, indicate that consumers report frequent consumption of calorie rich, food
and drink, high in fat or sugar. This suggests that there is much to be done to encourage
healthier eating across the whole day in Scotland.
Vitamin D
Vitamin D is a fat soluble vitamin, made in the skin in response to UV radiation from the
sun, and a small amount is obtained from the diet. Deficiency results in rickets in
children and osteomalacia in adults.
The dietary reference values (DRVs) for vitamin D were set by the Scientific Advisory
Committee on Nutrition (SACN) and have been endorsed for all countries of the UK. The
DRVs are currently under review by SACN and new draft recommendations are expected
in 2015.
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The FSA in Scotland, together with the Scottish Government, commissioned a survey to
provide information about the vitamin D status of the adult population in Scotland. The
results were published in November 2013.112
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Blood samples from the Scottish Health Survey rolling programme were used to analyse
for vitamin D. The average blood levels of vitamin D from adults living in Scotland was
37.5nmol/l, which is above the conventional cut-off for defining the lower limit of
adequacy ( 25nmol/l). In spite of this over a third of all participants had vitamin D status
below this level.
There was an association with socioeconomic status; those living in the more deprived
areas and with the lowest incomes had poorer vitamin D status. As expected there was a
clear link between vitamin D status and the season of interview, due to hours of
sunlight. There were still a proportion of participants with sub-optimal vitamin D status
during the summer months (17%).
Vitamin D can be stored in body fat and lower vitamin D status has previously been
identified in overweight individuals. The results from this study showed a significant
association between mean vitamin D levels and Body Mass Index (BMI). Obese adults
(those with a BMI over 30) were most likely to have suboptimal status and this
association did not vary across the deprivation quintiles.
The findings of this study will help inform the SACN review of DRVs for vitamin D.

3.4 National Diet and Nutrition Survey
The National Diet and Nutrition Survey (NDNS) is a continuous UK survey with fieldwork
carried out every year since 2008.113 The NDNS provides detailed quantitative
information on food consumption, nutrient intakes, nutritional status and related
characteristics in the general population. Results are used by the FSA to estimate food
chemical exposure assessments, as part of risk assessments to protect consumer safety.
The NDNS is funded and managed by Public Health England, with a contribution to core
funding from the FSA. We have also contributed funding to boost sample numbers as
required in Scotland, Wales and Northern Ireland to provide representative data for each
country and allow cross country comparisons to be made.
The UK report covering years 1 to 4 (2008 to 2012), published in May 2014,114 includes
a statistical comparison of intakes for key foods and nutrients between years 1 and 2
(2008/09 and 2009/10) and years 3 and 4 (2010/11 and 2011/12). Comparisons of the
UK findings with international data are not included. The devolved country reports are
due to be published later in 2014/15. Reports for Northern Ireland and for Scotland will
also cover years 1 to 4 (2008 to 2012) and they will contain a comparison with UK
results for intakes of key foods and nutrients.
Fieldwork for the last NDNS contract covered five years from 2008 to 2013. The sample
size was constrained by budget. It included 500 adults and 500 children per year across
the UK with additional samples in Scotland, Northern Ireland and Wales. The current
contract covers fieldwork for years 6 to 9 (2013/14 to 2016/17). Year 7 (2014/15) will
include urinary sodium surveys in England and Scotland to estimate salt intake in adults.
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3.5 Developments in dietary intake assessment
The FSA in Scotland has funded work to develop an online computerised system in
which participants enter all foods and drinks consumed over the previous 24 hours.115
This will replicate an interviewer-led 24-hour recall. The system is being developed for
participants aged 11 to 24 years, but once complete may be applied to other age
groups. This tool should provide the basis for a rapid means of obtaining robust data
from large numbers of participants for use in future Scottish dietary surveys. Food and
nutrient data will be generated immediately when the data entry has been completed.
By removing the need for interviewers or data processors, the time and financial costs
for dietary surveys should be reduced.
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Chapter 4: Food allergy and food
intolerance

One of the aims of the FSA is to advise and protect food allergic and
food intolerant individuals, and to assist them in making informed
choices about the foods they purchase and consume.
The FSA is responsible for food allergy and intolerance policy in the UK (including food
allergy labelling). We seek ways to reduce the burden of these diseases, and to provide
guidance to those who have food allergy or intolerance, and those who care for them,
about how to manage their diets and to make sensible and informed choices about the
foods they eat.
Adverse reactions to food may take a number of different forms. Food allergy is an
adverse reaction to food that involves the immune system. Food allergies are among the
most common allergic disorders and are recognised as a major paediatric health problem
in western countries. Between 5 to 8% of children and 1 to 2% of adults in the UK are
thought to have a food allergy.
Food intolerance is an adverse reaction to food that is reproducible and takes place
every time contact is made with a particular food or food ingredient. Generally, food
intolerance is not so severe or immediately life-threatening as food allergies. However, it
can still make someone feel ill and significantly affect longer term health and wellbeing.
Food intolerance generally does not involve the immune system. The exception to this
definition is coeliac disease, an autoimmune response to gluten proteins found in a
variety of cereals. An estimated 1 in 100 people have coeliac disease.

4.1 Trends in food allergy and intolerance
We use hospital admission data in the UK to monitor trends in food allergy and food
intolerance. Data for hospital admissions for food allergies in the UK indicate an increase
by 87% between 2002 and 2013.
The vast majority of reactions due to either food allergy or food intolerance do not
require hospitalisation. Some reactions are self-managed, and some reactions are treated
in accident and emergency departments, and patients are not hospitalised. The hospital
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admissions data therefore only provide an indication of the trends, and the true numbers
of cases are likely to be significantly higher.
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Figure 8: Trends in hospital admissions due to food allergy in the UKh
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Figure 9: Trends in hospital admissions due to food intolerance in the UKh
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h Source: Hospital Episode Statistics (data for England), Patient Episode Database for Wales (PEDW) Statistics (data
for Wales), Hospital Inpatient System (data for Northern Ireland) and Scottish Clinical Indicators: Scottish Morbidity
Record data (data for Scotland). Scottish statistics are derived from data collected on inpatient and day case
discharges from non-obstetric and non-psychiatric hospitals (SMR01) in Scotland. It should be noted that the
majority of data on food intolerance from 2001 to 2007 reflects food intolerance due to coeliac disease. Data
supplied for 2012 to 2013 are provisional.
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The trends suggest a more marked increase in hospital admissions due to food
intolerance and food allergy since 2005. See Figures 8 and 9. This is likely to be due to a
number of factors, for example:
•• better diagnosis of conditions, such as coeliac disease
•• increased awareness of conditions and possible symptoms by health professionals
•• increased awareness and understanding of conditions by individuals suffering symptoms
Factors which may have increased awareness among consumers and health
professionals, include the allergen labelling legislation (Directive 2003/89/EC), introduced
in 2005,116 and the Royal College of Physicians publication aimed at providing better
patient care on allergy.117
The detailed breakdown of hospital admissions due to food allergic reactions and food
intolerance reactions indicates that there continues to be increases in many of the
categories (Tables 1 and 2).
Table 1: Detailed annual breakdown of hospital admissions due to allergic
reactions to food in the UKi

Year

Allergic
Irritant
contact
contact
dermatitis
dermatitis
due to food due to food
in contact
in contact
with skin
with skin

Dermatitis
due to
ingested
food

Anaphylactic
shock due to
adverse food
reaction

Other
adverse
food
reactions,
not
classified
elsewhere

Number
of hospital
admissions

2001-2002

32

1

138

763

1,632

2,566

2002-2003

36

3

188

847

1,585

2,659

2003-2004

59

1

195

879

1,741

2,875

2004-2005

67

0

240

998

1,831

3,136

2005-2006

50

1

265

1,173

2,149

3,638

2006-2007

64

0

266

1,265

2,533

4,128

2007-2008

48

0

274

1,343

2,701

4,366

2008-2009

75

10

283

1,300

2,685

4,353

2009-2010

74

2

273

1,361

2,548

4,258

2010-2011

93

2

334

1,419

2,537

4,385

2011-2012

90

5

396

1,459

2,543

4,493

2012-2013

128

2

333

1,604

2,733

4,800

i Source: Hospital Episode Statistics (data for England), Patient Episode Database for Wales (PEDW) Statistics (data
for Wales), Hospital Inpatient System (data for Northern Ireland) and Scottish Clinical Indicators: Scottish Morbidity
Record data (data for Scotland). Scottish statistics are derived from data collected on inpatient and day case
discharges from non-obstetric and non-psychiatric hospitals (SMR01) in Scotland. Data supplied for 2012 to 2013 are
provisional.
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Table 2: Detailed annual breakdown of hospital admissions due to food
intolerance reactions in the UKj

Year

Malabsorption
due to
Congenital Secondary
Other
Lactose
Number
Coeliac
intolerance,
lactase
lactase
lactose
intolerance, of hospital
disease
not
deficiency deficiency intolerance unspecified admissions
classified
elsewhere

2001-2002

3,724

53

1

1

2

44

3,825

2002-2003

3,769

61

0

0

3

48

3,881

2003-2004

3,820

70

0

1

3

57

3,951

2004-2005

3,819

55

0

1

0

37

3,912

2005-2006

4,555

63

0

1

9

42

4,670

2006-2007

5,008

87

0

1

6

46

5,148

2007-2008

5,213

762

7

17

29

284

6,312

2008-2009

5,890

827

5

16

22

304

7,064

2009-2010

5,990

869

2

11

22

416

7,310

2010-2011

6,354

1,267

2

10

27

376

8,036

2011-2012

6,534

1,425

8

8

35

441

8,451

2012-2013

7,018

1,630

2

15

29

521

9,215

4.2 Food Allergy and Intolerance Research Programme
We fund science and evidence-gathering work under the Food Allergy and Intolerance
Research Programme to ensure our policies and guidance are based on good scientific
evidence. A full, independent review of the programme was carried out in 2012.118 The
review panel considered that the research programme had been successful in addressing
the majority of its aims. The research has delivered a large number of outputs of
particular importance for the FSA’s policy, which advance our understanding of the
prevalence of food allergy, the impact of skin exposure on allergic sensitisation to food
proteins, and consumer perceptions of current food allergen labelling and their value
and limitations.
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j Source: Hospital Episode Statistics (data for England), Patient Episode Database for Wales (PEDW) Statistics (data
for Wales), Hospital Inpatient System (data for Northern Ireland) and Scottish Clinical Indicators: Scottish Morbidity
Record data (data for Scotland). Scottish statistics are derived from data collected on inpatient and day case
discharges from non-obstetric and non-psychiatric hospitals (SMR01) in Scotland. It should be noted that the
majority of data from 2001 to 2007 reflects food intolerance due to coeliac disease. Data supplied for 2012 to
2013 are provisional.
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The review panel also helped us to define areas of focus for the next five years. These
include:
•• timing and route of exposure to food allergens
•• adult food allergy, prevalence and why food sensitisation and allergy can develop
later in life
•• the prevalence and impact of food intolerances
•• consumer understanding of food allergen labelling and changes as a result of the
Food Information for Consumers Regulation119
These areas have been identified as being of particular importance for us to address in
the short to medium term. This is not an exhaustive or exclusive list of funding areas
that the programme will embrace over the next five years. Further developments in our
scientific knowledge and/or changing policy needs may well emerge which will also
influence future research calls.
The annual programme review workshop held in November 2013 brought together
leading experts in the field to share knowledge and ideas. It provided our contractors
with the opportunity to discuss the progress of the current projects and consider the
outcomes of some that had recently been completed. FSA staff provided updates on
regulatory developments and on our suggestions for the future of the programme.
Food allergen sensitisation
Sensitisation is the precursor to food allergy. Previous FSA-funded research has
investigated how early life environment and particularly dietary and non-dietary
exposures to allergenic foods, might influence the sensitisation to food proteins. The
importance of skin exposure in driving sensitisation to food allergens is suspected, and
has been clearly demonstrated in animal models, but it has not been established with
certainty in humans.
A protective outer layer known as the ‘skin barrier’ prevents allergens from easily
reaching the immune system. Loss-of-function mutations in the gene that produces the
skin barrier maintenance protein, filaggrin (FLG), have been shown to be strongly
associated with an increased risk of childhood eczema. Food allergy and eczema are
known to be strongly associated in infants. FSA-funded research, to inform our
understanding of what factors and exposures are important in the genesis of
sensitisation to foods in infancy, completed in March 2014.120 This research has shown
that changes in skin barrier function post-birth predate clinical atopic dermatitis. These
changes are independent of FLG status. This implies that interventions targeted from
birth to two months may be able to preserve or restore skin barrier function and prevent
aeroallergen and food allergen sensitisation through the skin and therefore may
minimise the acquisition of food allergy. The results of this work will inform FSA
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strategies and advice to consumers aimed at the prevention of development of food
allergies in early life. See Chapter 6, section 6.3 for more information about this
research.
Food allergen labelling
According to EU legislation, 14 food allergens have to be clearly declared by reference to
the source allergen whenever, they, or ingredients made from them, are used at any
level in pre-packed foods, including alcoholic drinks. The list consists of cereals
containing gluten, crustaceans, molluscs, eggs, fish, peanuts, nuts, soybeans, milk,
celery, mustard, sesame, lupin, and sulphur dioxide at levels above 10mg/kg or 10mg/l.
From December 2014, there will be additional requirements that food business
operators will need to comply with. The Food Information for Consumers Regulation119
adds new requirements:
•• for these allergens to be emphasised within the ingredients list
•• to provide information on the 14 allergens when used as ingredients in foods sold
without packaging or wrapped on site, such as in restaurants, from bakeries and deli
counters
We have funded work to underpin this new policy requirement and to determine the
level of understanding of the new requirement by businesses selling foods not prepacked.121 The first stage of this project, which completed in the past year, focused on
businesses selling foods that are not pre-packed. Overall, 60% of the food businesses
investigated had a policy on allergen information provision. Formal policies were most
common among chains, large businesses, and institutions. Information provision varied
greatly according to the allergen. Information on peanut was most frequently provided.
There was a lack of awareness about some of the allergens and the results suggest there
is considerable scope for improvement for all 14 allergens.
While most of the businesses in the survey did provide allergen information, at least
20% of these only provided information orally. Information was provided both orally
and in writing by 64% of the businesses surveyed, and 6% provided only written
information. A small percentage (7%) provided no allergen information.
The new food information regulation does not require precautionary labelling, such as
‘may contain’ information, to be provided on the presence of the 14 allergens as a result
of possible cross contamination. However, the research revealed that just under a third
of businesses in the survey did use ‘may contain’ type information in relation to their
meals or produce.
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The study suggests that awareness of the new food law is low. The majority of
businesses who were aware of the new food law acknowledged that they would have
to make changes.
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The second stage of this study aimed to establish in more detail the barriers to
businesses providing information on the 14 allergenic ingredients to consumers. This has
been explored through focus groups with the type of businesses that took part in Stage I
of the research. The results were published in summer 2014.
The findings from this research will inform our strategy to support businesses and
consumers with food allergies or intolerances.
Future research
Only limited research has been undertaken in the adult food allergic population and it is
unclear whether the characteristics of adult food allergy differ from those observed in
children. In addition anecdotal evidence suggests that food allergy in adults is increasing
with the prevalence likely to be higher than the current 2% best estimate.
In March 2014, we hosted a workshop on adult food allergy, chaired by the programme
adviser to our Food Allergy and Intolerance Research Programme, Professor Ian Kimber.
This event was co-sponsored by the British Society for Allergy and Clinical Immunology.
It brought together researchers, clinicians and others working in the area of food allergy,
and provided a forum for discussion to share knowledge and ideas on the key issues and
to identify questions that need to be answered.
Participants were invited to consider the top five issues which are the most important
out of a list of 13 key questions surrounding adult food allergy. The FSA considered the
responses and identified the following five areas that are of both scientific and policy
importance, which were broadly agreed by all participants. These areas are:
•• factors affecting the development of adult-onset food allergy and the routes of exposure
•• true prevalence of adult food allergy in the UK
•• the characteristics of new onset food allergy in adults, and how they compare to
unresolved food allergy acquired in childhood
•• mechanisms of new-onset food allergy in adults
•• barriers to effective avoidance and quality of life for adults with food allergy
A report with further details of the outcomes of the meeting will be published in the
summer of 2014, and it is anticipated that calls for research focusing on adult food
allergy will be published in the autumn.
The focus of our research has in previous years been on food allergy. However, scientific
knowledge about food intolerance is limited. While the symptoms of food intolerance
are generally not as severe or immediately life threatening as a food allergic reaction, we
are considering if we should have a separate research programme for food intolerance.
We therefore plan to hold a one day workshop on food intolerance in spring 2015 to
scope out this possibility and identify possible future research that could inform future
policy development in this area.
Annual Science Report 2013/14
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Chapter 5: Turning science into policy and
advice

The FSA bases policy development on robust and reliable science and
evidence.
5.1 Horse meat in beef products
In January 2013, the FSA launched an investigation in response to the findings of beef
contamination with horse meat.122 We were involved in a range of activities in the
investigation, and we worked in conjunction with other government departments, local
authorities and the food industry.
We initiated our own surveillance programme to assess the scale of the contamination
problem. In addition, in February 2013, we requested an extensive programme of
testing of beef products for the presence of horse meat or horse meat DNA by UK
industry and local authorities. The food industry has continued to test beef products. We
publish the quarterly reports of industry results on our website.123

In focus

Beef product test results

▲

The FSA has worked collaboratively with the
Department for Environment, Food and Rural
Affairs (Defra), other departments, public
analysts and other laboratory experts, both in
joint-funding of work, and in ensuring the
approaches are scientifically robust.
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Industry tests
• The fourth quarter report, published on 22 July 2014, included 3,395 results for
beef products. No results found horse meat or horse meat DNA at or above the
1% reporting threshold.
• The third quarter report, published on 29 January 2014, included 6,069 results
for beef products. No results found horse meat or horse meat DNA at or above
the 1% reporting threshold.
• The second quarter report, published on 7 October 2013, included 9,588 results
for beef products. No results found horse meat or horse meat DNA at or above
the 1% reporting threshold.
• The first quarter report, published 13 June 2013, included 17,693 results since
1 March 2013. A total of three products tested positive with horse meat or
horse meat DNA at or above the 1% reporting threshold.
• The first quarter report also contained the collated results submitted since the
start of industry data sharing. Of the 22,816 products tested, 47 were positive.
The level of 1% DNA or meat was the pragmatic level used from the start of the
horse meat incident to distinguish between gross contamination and adulteration,
and ‘trace’ levels of carry-over from one species or product to another.
Local authority survey
We undertook our own independent surveillance programme to assess the scale of
the contamination problem. Samples were also tested for the presence of the
veterinary drug phenylbutazone, also known as bute. Bute can cause rare cases of
a serious blood disorder, aplastic anaemia.
The results of all three phases of the survey were published in June 2013.124
• of the 514 samples tested, two tested positive for horse DNA above the 1%
reporting threshold
• three products tested positive for pig DNA at or above the 1% threshold
• one product, labelled as halal, was found to have trace levels of pig DNA
• no bute was detected in those products that tested positive for horse DNA
EU sampling programme
The European Commission asked member states to put official control plans in
place that allow sampling and testing for the presence of horse DNA and bute in
foods marketed or labelled as containing beef.125 In addition, it recommended the
meat being slaughtered or imported by member states, for the presence of bute. ➲
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In the UK, local authorities collected and tested 150 samples of beef products for
the survey, and the results of the analyses were reported to the EU along with
details of any follow-up action taken. This formed the third phase of the FSA’s
UK-wide survey of food authenticity in meat products referred to in the section
above.
In the EU sampling programme:
• 7,259 tests were carried out by the competent authorities in the 27 EU
countries, on foods marketed and/or labelled as containing beef, of which
4,144 were tested for the presence of horse meat DNA and 3,115 were tested
for the presence of bute
• 193 tests revealed positive traces of horse meat DNA (4.66%) and 16 showed
positive traces of bute (0.51%) across the EU
• of the 150 UK samples of beef products tested, none tested positive for the
presence of horse DNA or bute
• of the 836* UK samples of horse meat tested, 14 showed positive traces of
bute (1.67%)
* The FSA introduced a ‘positive release system’ at horse slaughterhouses in the UK in February 2013. Under
this system, every horse carcass is sampled for the presence of residues of bute. Carcasses are only released
from the slaughterhouse if no bute is found.

The UK is taking part in a second round of EU co-ordinated testing for undeclared horse
meat in processed meat products across member states.126

5.2 External reviews of the horse meat incident
The FSA’s Board commissioned Professor Pat Troop to carry out a focused independent
review of the FSA’s response to the horse meat contamination incident. The draft report
was presented to the Board in June 2013 and the final report was published in July.127
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In focus

The Troop review of the FSA’s response to the horse
meat incident
The aim of the review was to consider and
make recommendations with regards to our
capability and capacity to deal with any other large
scale incidents that may occur in the future.
Professor Troop praised FSA staff for their hard
work on this incident and identified four key areas
for further work:
• the need for improved intelligence sharing and
analysis across the sector
• the need for the FSA to strengthen its major incident plan
• improved clarity of the role of government departments in large complex
incidents
• a review of the FSA’s powers and the use of framework agreements and codes
of conduct
Work is already underway to improve our approaches to both intelligence
sharing and analysis as well as incident and emergencies management. We
commissioned work to address the first two areas and the second two areas are
being considered by the Elliott review commissioned by Defra and Health
Secretaries of State. (See text on page 72.)
We have developed an ‘Intelligence Hub’, which is based on the existing
Emerging Risks Programme, as a direct response to the Troop report. It assesses
information drawn from a number of sources including historical incident data,
horizon scanning outputs, and engagement with representatives from across
industry in order to identify new and unexpected hazards and threats.
Emphasis is being placed upon more effective sharing of information across the
food sector. A number of additional stakeholder networks and communication
channels are being developed to increase the opportunity to capture and act upon
intelligence which may be indicative of future risks.
➲
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The information gathered is analysed to identify unusual, unexpected or suspicious
events that might be indicative of future risks. These ‘signals’ are then assessed by
an Evaluation Board. The Evaluation Board makes recommendations as to how
each issue should be followed up and outlines any mitigating actions that are
required (see Figure 10).
Figure 10: Information gathering and analysis by the FSA ‘Intelligence Hub’
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The General Advisory Committee on Science (GACS) set up a Working Group on
the Use of Science in Emergencies, which reviewed our use of science in incidents
and emergencies and the work underway to review this. This includes reviews and
other work underway following the horse meat incident, and the issues these
might raise for the use of science in emergencies. (See Chapter 1, section 1.4 for
more about this work.)
Professor Troop’s suggestions for how better collaboration and coordination of the
response to future major incidents may be achieved are in line with our
commitment to treat legislation as a last resort.
➲
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At its open meeting in July 2013, the Board considered and endorsed the FSA
action plan to address the recommendations in Professor Troop’s independent
review of the FSA’s response to the horse meat incident.128 Oral updates were
provided to the Board in November 2013 and a full progress update against the
actions was provided in January 2014.129 There was a further oral update at the
March 2014 meeting.
The FSA’s action plan also includes those recommendations which are for us to
implement from the following reports by other government departments:
•• The Expert Advisory Group to the Scottish Government published its report of the
lessons to be learnt from the horse meat incident in July 2013.130 A joint response by
the Scottish Government with the FSA was published in November 2013.131
•• The Scottish Government report of the Expert Food Group132 and its response to
this.133 The FSA has been in discussion with the Scottish Government on the handling
of the recommendations made and actions have been reviewed against the themes
identified in the Troop review.
Officials in Welsh Government have undertaken a review of the response of Welsh
Government following a request by the Minister for Natural Resources and Food. A
‘Report on the Welsh Government’s Response to the Contamination Incident – Spring
2013’ will be published later in 2014.
In addition the National Audit Office published a value for money report on food safety
and authenticity in October 2013.134 While acknowledging the general efficacy of
controls and value for money in relation to food safety arrangements, it makes
recommendations to government about the controls in place for food authenticity
regarding intelligence-gathering, testing, targeting activity and efficiency.
The Secretaries of State for Health and for the Environment, Food and Rural Affairs
commissioned a review which was conducted by Professor Elliott. The aim of the Elliott
review was to advise on issues which impact upon consumer confidence in the
authenticity of food products. The interim report of the Elliott Review was published in
December 2013135 and the final report is due to be published later in 2014.
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In focus

The Elliott review into the integrity and assurance of
food supply networks
The interim report of the Elliott review recognises
that food safety standards in the UK food industry
are high. Professor Elliott said that ‘all those
involved in supplying food and for developing and
enforcing legislation should be commended for
what has been achieved’. However, he notes that
food crime is a global problem, and that
intelligence related to food crime has never been
collected systematically.
Much of the content of the report reinforces the findings of other reports, for
example, in emphasising the role of industry controls and the importance of
intelligence sharing between industry, government and enforcement agencies.
The report also notes that research funding has been awarded via the EU
Framework 7 programme for a ‘Food integrity’ project. The UK Food and
Environment Research Agency (Fera) will act as coordinator for this project. We
agree this will help in the harmonisation of European efforts to combat food
crime.
Much of the work that is already underway, in response to previous reviews, and
our own analysis of what needs to be done to protect consumers for the future,
goes towards addressing the thrust of Professor Elliott’s review.
We are considering Professor Elliott’s initial findings in discussion across
government. We are already working with Defra and local authorities to detect
and deter food fraud. For example:
• we are carrying out a study to test that products which are labelled from the UK
are in fact from the UK
• we have introduced unannounced inspections of meat cutting plants
• we have increased the funding to local authorities to £2.2 million to support
their 2013 to 2014 testing programmes
▲
Back to
Contents

• we continue to provide funding to support investigations by local authorities
through our ‘fighting fund’
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5.3 Distinguising between gross contamination and adulteration
of meat
Further research is required to explore how to distinguish between gross contamination
and adulteration and ‘trace’ levels of undeclared species. The 1% reporting threshold for
horse meat in beef was set early in the horse meat incident, as a pragmatic and interim
means of distinguishing adventitious contamination from gross contamination. In
January 2014, we updated the Board on work being carried out to set a threshold, and
to gather robust evidence on how adventitious contamination might be minimised by
good manufacturing practice.136

In focus

Setting a threshold for contamination of processed
meat products with undeclared meat species
The FSA and Defra have funded three strands
of research to find out:
• Consumer’s views, i.e. what is acceptable?
• Analytical science capability, i.e. what is
measurable?
• Carryover compatible with industry good
practice, i.e. what is achievable?
Consumers’ views
The FSA carried out online panel research in February and July 2013. This indicated
that for many consumers, reported purchasing behaviour has not changed
significantly as a result of the horse meat incident. There is a lack of trust, with
consumers’ main concerns being about mislabelling. Generally consumers also felt
less confident about food safety. This issue will be further explored as part of wider
research, considering the dynamics of the food supply chain in response to supply
and incidents.
We held citizens’ forums to find out more about consumers’ views. Participants did
not reach a consensus on acceptable levels of trace contamination of meat
product with DNA from undeclared species. Regardless of their attitude towards
acceptability, consumers wanted reassurance that trace carryover would be
minimised. There was an expectation that oversight, testing regimes and intelligence
gathering should improve, both to prevent food scares like the horse meat
➲
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incident and to develop and enforce practices that minimise carryover, such as
conducting interim washes in production processes between red meats.
Our Consumer Advisory Panel discussed the issues in June 2013. It suggested
that labelling of traces of contaminant species, as identified by traces of DNA,
should only be considered if it is likely to make a material difference to consumers.
Analytical methodology
Defra has funded work to develop and validate robust analytical methods for
detection and quantification of horse meat in meat products.137 The work
showed that it is possible to measure horse DNA in raw beef reliably down to
levels equivalent to 0.1% w/w, and to establish a clearer and more consistent
relationship between DNA results and meat content, at least for raw horse in
raw beef. The carryover study indicated this is also possible for raw pork in raw
minced beef.
Further work is in progress to support the use of this, and potentially of other
methods, across a range of food types and laboratories and to support uptake
of these methods for use by enforcement. This will be necessary to support
application of the proposed thresholds in practice. Future work would have to
include validation of the method across a range of laboratories in a collaborative
ring trial and to confirm the appropriate quality controls necessary to ensure
testing is robust and reliable.
Carryover studies using industrial mincing equipment
The result of work funded jointly by FSA and Defra and carried out by LGC Ltd
was published in the past year.138 It has considered the carryover levels detected
where different species of raw meat (pork in beef) were sequentially processed
through industrial mincing equipment in commercial meat processing
establishments applying Good Manufacturing Practice (GMP). Research on the
detection methods and the carryover study approach and the results have been
the subject of peer review by the Authenticity Methods Working Group. The
working group focused on the mincing of raw meats operation as it considered
that mincing is the industrial process which carried the highest risk of meat
species carryover.
The study has shown that GMP arrangements which incorporated a chemical
deep clean, or high pressure water wash of the industrial mincing equipment
between mincing raw beef and raw pork was effective in preventing the
carryover of pork meat from the first batch into the subsequent batch of beef
to a limit of detection of <0.1% w/w.
▲

The study included a controlled study phase with results verified in a number of
commercial scenarios.
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The outcomes from this work are being discussed with industry to see how it should
inform GMP and general approaches to practical carryover threshold levels across a
range of processing aside from raw meats. It will also inform discussions at UK and EU
level and with industry on the action levels and controls which should be adopted by
both industry and regulators in the longer-term for ensuring the integrity of meat
products.
We are also working with Defra and the Department for Communities and Local
Government, and have been in dialogue with faith communities concerning trace
contamination levels. The presence of even trace levels of some undeclared meat species
is unacceptable for some faith communities.

5.4 Food authenticity
Food authenticity work is about ensuring that food offered for sale or sold, is of the
nature, substance and quality expected by the purchaser. The FSA has policy
responsibility for authenticity work in Scotland, Wales and Northern Ireland. In England
this responsibility transferred to Defra as part of the Westminster machinery of
government changes in 2010. The FSA has policy responsibility for animal feed
authenticity and fraud across the UK, and for delivery in Great Britain. Delivery in
Northern Ireland in this instance is the responsibility of the Department of Agriculture
and Rural Development.
Our responsibility for delivery is carried out on our behalf through UK local authorities.
We support them with guidance, training, and grant funding for sampling and
surveillance. Enforcement of authenticity involves traceability checks; sampling and
surveillance; and checks on labelling and other information for the consumer.
Extensive work has been done in previous years by local authorities on authenticity
issues, such as fish species and adulteration in meat products. In the year 2012 to 2013,
over 18,000 tests on food samples were carried out, to monitor authenticity and
composition issues. An FSA review of local authority sampling data, from July to
December 2013, found that 43 out of 145 samples of lamb takeaway meals contained
meat other than lamb. In response to the ongoing concerns about lamb substitution,
the FSA is starting a further round of priority testing of lamb takeaway dishes from
businesses across the UK. Local authorities are being asked to test 300 samples from
takeaway restaurants and report the findings to us. Sampling will start at the beginning
of May 2014. The mislabelling of food can result in fines of up to £5,000.139
FSA provides the joint secretary with Defra to the UK-wide Authenticity Steering Group
which oversees the Government’s research programme for food authenticity. Recent
actions include:
•• a review of the direction of Defra’s Authenticity Research Programme to ensure
research to develop methods is prioritised effectively and intelligence-led
Annual Science Report 2013/14

▲
Back to
Contents

76

•• activities to support horizon scanning, coordination, intelligence sharing and
enforcement activity, to help target enforcement work

5.5 Radionuclides in food
The FSA works with nuclear site operators and the relevant environment agency to
ensure where radioactive waste is discharged into the environment, food safety is taken
into account in setting discharge limits to ensure local food is safe to eat.
We operate a programme to monitor for levels of radionuclides in food. In June 2013,
the Board considered options for changes to the monitoring programme. The review
used a risk-based approach.

In focus

Review of radioactivity in food monitoring
Monitoring for levels of radionuclides in food is
carried out around all nuclear sites in England
and Wales as part of the FSA’s monitoring
programme. A further component of the
programme is background monitoring in food,
across England, Wales, Northern Ireland, the
Channel Islands and the Isle of Man, at
locations away from nuclear sites. In Scotland,
food and environment monitoring is combined
and carried out by the Scottish Environment Protection Agency (SEPA) with
advice from the FSA on the food aspects. While the joint Scottish programme
was out of scope of this review, SEPA and the FSA liaised closely to ensure the
same principles, as laid out in this review, are applied. There are no nuclear
licensed sites in Northern Ireland.
Prior to the review, the FSA’s programme consisted of two elements:
• monitoring that is conducted to meet statutory and treaty obligations, including
the monitoring of foods in the vicinity of nuclear sites, and monitoring of some
foods such as milk, and some locations such as around coasts, that were distant
from these sites
▲

• discretionary monitoring, which further extends the numbers of samples taken
both in the vicinity of and distant from nuclear sites
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Figure 11: Pathways for radiological exposure
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The monitoring results were used to assess the radiological dose, and hence
potential risk, to consumers from eating this food. Results from the programme
and the calculated doses to consumers are published annually in the Radioactivity
in Food and the Environment (RIFE) Report.140
• In the UK, the average dose to consumers from all sources of radiation is
2.7mSv/year.141 This dose is mainly from natural background radiation – see
figure 11. Exposure to natural environmental radioactivity is mostly unavoidable
but it is possible to minimise additional exposure from man-made (artificial)
sources.
• In 2012, the highest dose (including food and other sources) to the UK public
from artificial exposures (excluding medical uses) was less than a third of the
limit, at 0.30mSv/year. The dose is low, and the risk to the majority of
consumers is therefore considered to be low.
The cost of the monitoring programme in 2011/12 was approximately £2.16
million per year, of which £1.78 million was recovered from the nuclear industry.
The proposals for change were based on an assessment of risk and were not
driven by cost savings.
As part of the review we undertook a consumer engagement programme and a
formal UK-wide public consultation to seek views on our proposal.142 This ended in
March 2013 and a summary of all comments received from the consultation and
our response to each has been published on our website. Of the 29 responses ➲
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received there was unanimous support for us to maintain our independent
radiological monitoring programme. While the respondents generally
acknowledged the risk to radioactivity in food was low, they noted that scaling
back the programme may impact on consumer reassurance. Other concerns
related to ensuring sufficient capability to respond to unusual releases or in the
event of a national nuclear emergency.
The Department for Energy and Climate Change, the Environment Agency and the
Northern Ireland Environment Agency agreed that optimisation of the programme
was appropriate but shared the view that more emphasis should be placed on
public perception rather than just the actual risk to consumers.
The FSA’s Board considered the outcome of the consultation and options for the
monitoring programme in June 2013.143 It agreed the preferred option was to
reduce the scale of the programme to one that is more proportionate to the risk.
The new programme took effect from the 1 January 2014. We will continue to
take sufficient samples in order to make robust assessment of the risk to
consumers from consumption of food produced in the vicinity of nuclear sites. The
monitoring of food produced distant from nuclear sites will also continue, but only
to the extent required to fulfil treaty obligations.
The Board will review the first full year of the agreed programme in mid to late 2015.

5.6 Aspartame
Food additives are assessed for safety before they can be used. We also ensure that the
science on food additives is reviewed, the law is enforced, and action is taken where
problems are found. If we become aware of information that casts reasonable doubt on
the safety of an additive, we investigate it.
The intense sweetener aspartame has been approved for use in food for more than
thirty years in the UK. Its safety has been rigorously assessed and it is frequently used in
soft drinks and other low calorie or sugar free foods.
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While previous risk assessments showed aspartame could be consumed safely, a number
of individuals had reported adverse reactions after consuming food and drink containing
aspartame. Given this anecdotal evidence, the FSA commissioned a project to examine
whether self-diagnosed individuals exhibit any reactions, after consuming bars that do
or do not contain aspartame.144 The study recruited individuals who reported reactions
after consuming aspartame, alongside a matched control group of individuals who
normally consume foods containing aspartame without problems. The work took the
form of a double blind randomised crossover study, the gold standard of scientific
research. This type of study is designed to test the effect of a substance in such a way
that neither the research team nor the participants know whether the bar consumed
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contains the test substance or not. Double blind studies therefore eliminate the risk of
prejudgement by participants or researchers, which could distort the results.k
The independent expert Committee on Toxicity (COT) has considered the study and
concluded that ‘the results of the study did not indicate any need for action to protect
the health of the public’.145
The European Food Safety Authority (EFSA) undertook a full re-evaluation of aspartame
as part of its systematic re-evaluation of all food additives. The EFSA opinion was
published in December 2013.146 A rigorous review of all available scientific research on
aspartame and its breakdown products, including both animal and human studies was
carried out. EFSA concluded that the current acceptable daily intake (ADI) is protective
for the general population.

k The project has been completed and a research paper containing the detail and results of the study has been
submitted for publication in a peer-reviewed scientific journal. The full detail of the study will be made available on
food.gov.uk once the paper is published.
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Chapter 6: Research highlights and
expenditure

Our science and evidence gathering activities help us to deliver our
strategic objectives, test progress, and shape future priorities.
6.1 Science and evidence portfolio spend
The Science and Evidence Strategy 2010 to 2015 sets out the FSA’s high-level science,
evidence and analysis priorities to achieve our organisational goals.9 Our evidence work
is organised into five high-level programmes, which map onto the FSA’s strategic
priorities to ensure close links between evidence and policy. In 2013/14 we spent £26
million on commissioned science and evidence-gathering work, split amongst the five
programmes. See Figure 12.

Figure 12: Science and evidence-gathering portfolio spend 2013/14
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Each programme has one or more evidence streams addressing particular aspects of the
overall programme. Further information on the work funded in each evidence stream
over the past year, including financial information can be found in Annex A.
Funded work includes:
•• investigative and hypothesis driven research
•• food surveys
•• statutory monitoring (meat, dairy, shellfish and radiological)
•• statutory support to UK National Reference Laboratories
•• programme support (sample collection and storage, workshops, scientific advisory
committees, expert advice, peer review, knowledge transfer)
The statutory work makes up about half of the total spend, and sits principally in
programmes 1, 2 and 4. In the past year our radiological monitoring programme
(monitoring, surveillance and assessments) costs were £2.5 million of which £2.2 million
were subject to recovery from industry. We also spent £4.6 million on shellfish and
marine biotoxin monitoring and surveillance.
Programme 5 consists of underpinning work, such as our contribution to the National
Diet and Nutrition Survey, as well as longer-term work, including horizon-scanning and
the strategic challenge. The strategic challenge is an open call that seeks to elicit a wide
range of innovative proposals focused on our strategic aim to improve food safety.
In the past year we spent £1.2 million on social science research, which falls across all
five programmes. We use a range of approaches to gathering social science evidence,
including the collection and analysis of statistics, the collation of responses to
questionnaires and interviews and the systematic observation of human behaviour.
We continue to collaborate with other funders and to benefit from the wider base of
evidence and expertise. In 2013 to 2014 we provided £2.1 million to co-fund 38
projects, representing 8.0% of the total spend. Notable areas include work on
campylobacter with the Biotechnology and Biological Sciences Research Council
(BBSRC), Defra and others; the Global Food Security Programme; strategic partnership
with the Economic and Social Research Council (ESRC) to develop the social science
evidence base on food issues; co-funding work in the European Union’s Framework
Programmes; and the National Diet and Nutrition Survey. Further details of the cofunded projects can be found at Annex B.
Trends in science and evidence-gathering expenditure
A comparison of actual expenditure for each of the five high level programmes over the
past three years since they have been in existence is given in Table 3.
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Table 3: Allocation of science and evidence expenditure over the past three years

2011/12
Actual Spend
(£m)

2012/13
Actual Spend
(£m)

2013/14
Actual Spend
(£m)

Hygiene and Microbiology

3.81

3.15

3.11

Chemical Safety

6.63

5.35

5.96

Dietary Health and Nutrition – covers work in
Scotland and Northern Ireland

0.39

0.24

0.44

11.52

10.61

12.68

2.43

1.36

4.16

24.78

20.71

26.35

Science and evidence programme

Effective Risk-Based Enforcement and
Compliance – includes most of the FSA’s
statutory monitoring
Cross-Cutting and Strategic Work – includes
FSA funding for National Diet and Nutrition
Survey (NDNS)
Total

The outcome of the annual evidence prioritisation process helps us to ensure the work
we commission is the most impactful in terms of our strategic aims. We also work with
others to co-fund work where possible to maximise the benefits of our investment, so
that we can achieve the same or greater benefit for less money.
We retain the flexibility to allocate the resources available in the most effective way to
support our strategic objectives and respond to external developments. Each of the high
level programmes is divided into sub-programmes and the variations of expenditure
within these are broadly in line with our changing priorities. For example, within the
Hygiene and Microbiology Programme we spent a significant proportion of the budget
on cross-cutting issues in 2011/12, primarily on the second study of Infectious Intestinal
Disease in the community (IID2 study) which provides evidence of rates and patterns of
intestinal disease in the UK. In 2013/14, the amount spent on research on foodborne
viruses was increased, to address identified gaps in our knowledge base.
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Similarly there have been fluctuations in spend in the Cross-Cutting and Strategic Work
Programme. For example, the spending on dietary surveys was almost one million
pounds more in 2011/12 compared with 2012/13 and 2013/14, due to a boost to
sample numbers in Scotland, Wales and Northern Ireland in that year to provide
representative data for each country. However, in the past two years we have increased
our spending on developing skills, capabilities and partnerships, in line with the
importance placed on partnership work in our Science and Evidence Strategy to 2015.
The budget allocated to the Strategic Challenge call has also increased since 2012 and
we have also increased spending to develop our horizon scanning and intelligence
gathering capabilities that are necessary for effective risk management.
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6.2 Hygiene and microbiology
Estimating the burden of foodborne disease
We commissioned an extension to the second study of Infectious Intestinal Disease in
the community (IID2 study) in order to provide UK-wide estimates for foodborne
disease.38 In recent years these estimates have been based on the first study of Infectious
Intestinal Disease (IID1 study) carried out in the mid 1990s which only covered England
and Wales.37
The outputs of the IID2 extension study were published on our website.39 The results will
be used to update current estimates of UK-acquired foodborne disease burden, which
are necessary for monitoring progress against our key strategic objective in reducing
foodborne disease in the UK – see Chapter 2, section 2.1. They will also allow us to
compare the overall risks from foodborne disease against other food safety risks and to
target work/interventions towards the most important pathogens and food groups in
order to achieve the biggest reduction in foodborne disease. This will be important in
informing the FSA’s Foodborne Disease Strategy to 2020, which is under development.

In focus

Extension to the IID2 study
The extension to the IID2 study aimed to
incorporate the contemporary data from the
IID2 study with other sources, including
outbreaks and results from a systematic
literature review, to update UK-wide
estimates for foodborne disease in 2009
using a new approach.
Pathogen
Mathematical modelling approaches were developed to estimate the number of
cases, GP consultations and hospital admissions of indigenous foodborne disease,
due to the major enteric pathogens. Several different data sources were used to
obtain information on model parameters and their associated uncertainty. Data on
pathogen-specific rates of disease were obtained from the IID1 and IID2 studies.
Data were also used from reported outbreaks in the UK and the published
literature, obtained from a systematic review that was conducted to inform
estimates of the proportion of infectious intestinal disease cases attributable to
foodborne transmission. The IID1 and IID2 studies and outbreak data also provided
information on pathogen-specific hospitalisation rates.
➲
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Information on these parameters was incorporated into models to estimate
pathogen-specific numbers of cases, GP consultations and hospital admissions in
2009. Two modelling approaches were used: a Monte Carlo simulation, which is
the standard method as used by several research groups worldwide, and a
Bayesian approach, which is novel in this field. Three modelling simulations were
generated – one using Monte Carlo and two using Bayesian methods.
Food commodity
The food attribution model was extended to estimate the number of cases, GP
consultations and hospital admissions attributable to different food commodities.
Information on the proportion of cases attributable to different pathogens and
food commodities was obtained from an analysis of UK outbreak surveillance data
and published food attribution studies. The 12 food commodity groups used were:
seafood, dairy, eggs, red meat, game, beef and lamb, pork, poultry, grains and
beans, oils and sugars, produce (for example, fruit, vegetables and nuts), complex
and other foods.
Results
This study estimated that there were over 500,000 cases of foodborne disease in
the UK in 2009 due to known pathogens (from the 13 pathogens tested). The
study did not estimate cases from other pathogens/unknown agents, hospital
occupancy and deaths, due to this data being limited in the sources available. We
will be undertaking further work based on the data from this study and other data
sources, to address these gaps.
The most common foodborne pathogens identified in this study were:
• campylobacter, which remains the most common foodborne pathogen in the
UK with an estimated 280,000 cases and 40,000 GP consultations
• Clostridium perfringens with an estimated 79,000 cases
• norovirus with an estimated 74,000 cases
• salmonella, with an estimated 33,000 cases, but ranked first in terms of hospital
admissions (around 2,500) indicating the severity of illness
The following food commodities were found to be associated with foodborne
disease in the UK:
• poultry was the most common food associated with foodborne disease with an
estimated 244,000 cases, 34,000 GP consultations and 870 hospital admissions
• produce with an estimated 48,000 cases
• beef and lamb with an estimated 43,000 cases
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• seafood with an estimated 32,000 cases
• eggs with an estimated 26,000 cases
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Monitoring Listeria monocytogenes in a range of ready-to-eat foods
Member states of the EU are obliged under Directive 2003/99/EC to undertake
monitoring programmes to assess risks and to establish baseline values related to
zoonoses and zoonotic agents. The European Food Safety Authority (EFSA) proposed
technical specifications for a co-ordinated monitoring programme for L. monocytogenes
in certain categories of ready-to-eat foods at retail in the EU. See the text box below for
details of the FSA-funded work under this programme.63 For more about our Listeria Risk
Management Programme, see Chapter 2, section 2.5.

In focus

EU harmonised survey of Listeria monocytogenes in a
range of ready-to-eat foods
This study, which formed part of a coordinated EU project, focused on ready-to-eat
foods in which the highest rates of
L. monocytogenes contamination have been
observed in the EU.
A total of 1,600 food samples were collected
in the UK, from 8 major cities during
2010/11, with associated information such as
temperature of storage, country of production, durability etc. The growth of
L. monocytogenes in a ready-to-eat product is influenced significantly by the pH,
water activity and storage temperature of the product.
The survey collected 400 soft/semi-soft cheeses, 400 heat-treated sliced meats and
400 smoked fish (and 400 smoked fish at the end of shelf-life). The meat products
had been handled after the heat treatment.
All samples were tested:
• for the presence and enumeration of L. monocytogenes
• for other listeria species
• at the end of shelf life
Duplicate samples of smoked and gravad fish were tested on receipt as well as at
the end of the shelf-life.
➲
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Results
• L. monocytogenes was recovered from 16 (1.3%) samples: 4 sliced meats and
12 smoked fish samples, but no samples of soft/semi soft cheese
• the levels of L. monocytogenes detected were all <100cfu/g except for one
sample of sliced meats, where the bacterium was detected at 900cfu/g.
Enforcement action was taken as a result of this sample
• listeria species (L. welshimeri, L. innocua and L. monocytogenes) were detected
in eight (2%) samples of the sliced meat products at the end of shelf life
• L. innocua was detected in four (1%) of cheese samples, but at low levels of
<10cfu/g
• listeria species (including L. monocytogenes) were detected in 28 samples (7%)
of all fish samples tested
The results corresponds with the L. monocytogenes contamination rates reported
in the 2009 EFSA Zoonoses monitoring data, as approximately 1% of samples
tested.147
No trend in the presence of listeria and storage condition at retail, packaging,
country of origin, pH or water activity was observed.
Across Europe the proportion of cooked meat samples that exceeded the food
safety limit of 100cfu/g was very low and samples of soft and semi-soft cheeses
exceeding this level were rare. A low proportion of fish samples contained
L. monocytogenes at levels exceeding the level of 100cfu/g, at the end of
shelf-life.
The survey results add to our evidence base for the Listeria Risk Management Programme.
The outputs were sent to the European Commission in May 2012, and these were
forwarded to EFSA for the purposes of analysis and predictive modelling. Publication of
our report had to be withheld until the EFSA summary report was published in June
2013.148 The data were also submitted for the EU Trends and Sources report.

6.3 Chemical safety
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The development of food allergy
We have investigated the route and timing of exposure to food allergens in early life on
the acquisition of sensitisation, oral tolerance and clinical allergy to foods. While the
importance of skin exposure in driving sensitisation to food allergens is suspected, and
has been clearly demonstrated in animal models, it has not been established with
certainty in humans. We therefore funded research to try and answer this research
question120 – see the text box on the next page. For more about our Food Allergy and
Intolerance Research Programme, see Chapter 4, section 4.2.
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In focus

Importance of skin exposure to allergens in the
development of food allergy
The skin is constantly exposed to all types of
allergens from the environment, and a
protective outer layer known as the ‘skin
barrier’ prevents these from easily reaching
the immune system. Loss-of-function
mutations in the gene that produces the skin
barrier maintenance protein, filaggrin (FLG),
have been shown to be strongly associated
with an increased risk of childhood eczema,
and food allergy and eczema are known to be strongly associated in infants.
The question we were interested in, therefore, was whether a disrupted skin
barrier, which may be genetically determined, facilitates the dermal exposure to
food allergens during early life, and could thereby result in sensitisation and
ultimately allergy to those foods developing.
Two specific hypotheses were tested:
• The primary hypothesis is that abnormal skin barrier function (with or without
eczema) predates and predicts food allergen sensitisation, independent of other
post-natal dietary and environmental factors.
• The secondary hypothesis is that any relationship between skin barrier function
and food allergen sensitisation is driven by loss-of-function mutations in the FLG
protein.
The project built upon data obtained from two ongoing linked Irish studies:
SCOPE149 and BASELINE.150 In SCOPE, 3,000 first-time mothers were recruited in
early pregnancy with the aim of establishing biomarkers to help predict late
pregnancy diseases and outcomes. The BASELINE study aimed to provide a
detailed follow-up of the babies born from SCOPE, including collection and
storage of umbilical cord blood, assessment of growth and health, collection of
data on breast-feeding and weaning practices, and assessment of eczema status.
Established clinical protocols were used to determine the status of 1,903 babies
from the SCOPE/BASELINE studies, with regards to FLG mutation, skin barrier function,
and food allergen sensitisation and food allergy in the first two years of life.
➲
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FLG mutation status was determined by rapid mutation screening analysis of
umbilical cord blood collected in the BASELINE study. Skin barrier function was
determined at two days, two months and six months of age by measuring the
amount of water lost from the skin using a procedure known as Transepidermal
Water Loss (TEWL). Food allergen sensitisation status was determined by skin prick
tests and blood tests for Specific Immunoglobulin E (SpIgE) antibodies at two years
of age. Children whose parents reported adverse reactions to foods during the
study underwent oral food challenges in order to determine their food allergic
status.
Results
The study showed that of 1,259 infants who underwent skin prick tests at two
years of age, 79 infants had positive results to at least one food (6.27%). The most
prevalent food sensitisations were to hen’s egg 3.82%, peanut 2.62% and cow’s
milk 0.95%.
Of these infants, 52 (4.13%) were diagnosed as food allergic as a result of oral
food challenges. The most prevalent food allergens were egg (2.87%), peanut
(1.75%), milk (0.95%) and fish (0.16%). There were no cases of wheat or soya
allergy in the cohort.
For the TEWL readings and food sensitisation, there was a statistically significant
difference in mean TEWL values at two months between those who were
sensitised and those who were not sensitised at two years. The two and six month
values were higher in infants who had food sensitisation at two years compared to
those who did not.
For the TEWL readings and food allergy, there was a statistically significant
difference in mean TEWL values at two and six months between those with food
allergy and those without. Again as with the sensitisation results, mean TEWL was
higher in those with food allergy compared to those without.
Results also showed that a higher proportion of those with food allergy were also
diagnosed with atopic dermatitis at each of the different time points; 6 months
(70%), 12 months (68.6%) and 24 months (63.5%).
There was a significant difference in association between FLG and TEWL at two
months. Those with an FLG mutation gene had a higher mean TEWL reading
(13.6g/water/m2) compared with those without the FLG mutation gene (10.93g/
water/m2). Results also showed that the change of TEWL value between birth and
two months was higher in those with the FLG mutation gene compared to those
without.

▲
Back to
Contents

Overall the results indicated that those with FLG mutation had a higher proportion
of atopic dermatitis (from two months onwards) compared with those without the
mutation gene. FLG mutation was also significantly associated with food allergy ➲
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at two years: 11.8% of those with the mutation gene had food allergy and 4.2%
of those without the mutation gene had food allergy.
In summary, the findings from this research show that changes in skin barrier
function post-birth predate clinical atopic dermatitis. These changes are
independent of FLG status. This implies that interventions targeted from birth to
two months may be able to preserve or restore skin barrier function and prevent
aeroallergen and food allergen sensitisation through the skin and therefore may
minimise the acquisition of food allergy.
We aim to use the findings from the study together with the other findings under this
programme of work to develop appropriate advice for consumers to help reduce the risk
of development of food allergy.
Organic environmental contaminants
A report on the analysis of a set of total diet study composite samples was published in
the past year.151 This work was carried out to allow an estimate of the current level of
exposure of UK consumers to a range of organic environmental contaminants through
the diet.

In focus

Total Diet Study: dietary exposure to organic
environmental contaminants
The study investigated the occurrence of a
range of organic environmental contaminants
in the various food groups that make up the
Total Diet Study (TDS). All of the contaminants
tested for are known to be persistent, bioaccumulative and toxic. Some are already
regulated in food whilst others have been
identified through emerging risk programmes
or are under review by the European Commission.
A total of 986 individual food samples were collected at 14 locations across the UK
and prepared (including cooking where required) as normal for consumption, and
combined to form 19 composite food samples representing components of the UK
diet (a 20th group, beverages, was excluded on the basis that it makes
➲
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a negligible contribution to exposure). Results from the analysis of these composite
samples were combined with information about national dietary habits to estimate
overall dietary exposure for average and high-level consumers across a range of
age groups.
The contaminants selected for this study included;
• polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs), polychlorinated
biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHs), all of which are
currently regulated in food
• chemicals recently listed under the Stockholm Convention on Persistent Organic
Pollutants – polybrominated diphenylethers (PBDEs), hexabromocyclododecane
(HBCD) and perfluoroalkyl substances (PFAs)
• other contaminants more recently recognised to be of emerging concern such
as brominated and mixed halogenated dioxins and biphenyls (PXDD/Fs and
PXBs), polychlorinated naphthalenes (PCNs) and other brominated flame
retardants including tetrabromobisphenol A (TBBPA), hexabromobenzene (HBB),
bis 2,4,6-tribromophenoxy ethane (BTBPE) and decabromodiphenyl ethane
(DBDPE)
Results
• Levels of PCDD/Fs, PCBs and PAHs appear to have fallen by a small amount in
most food groups since previous studies in 2000/01.
• Levels of brominated flame retardants and brominated dioxins, furans and
biphenyls also appear to have fallen since a previous study, in 2004. However,
improvements to analytical methodology make the comparison more difficult.
The same applies to perfluorinated compounds.
• Mixed halogenated dioxins, furans and biphenyls and polychlorinated
naphthalenes were found relatively frequently but at very low levels. To the best
of our knowledge, this was the first time that mixed halogenated dioxins,
furans and biphenyls and polychlorinated naphthalenes have been measured in
TDS food groups in any country. This study provides a valuable baseline of data
that can be used to assess future trends.
• Estimates indicate that dietary exposure to chlorinated dioxins, furans and
biphenyls has fallen by a further 5 to10% since 2001 across all age groups,
following much sharper falls in previous decades.

▲

• Bigger falls, possibly of up to 50% compared to estimated exposure in 2004,
are seen in dietary exposure to brominated flame retardants, especially PBDEs.
This may be at least partly explained by the phasing out of their production and
use since the early 2000s.
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The next stage is to review the dietary intake estimates for the newly-studied
contaminants. Although previous data for occurrence in individual food samples have
been assessed by the Committee on Toxicity, which did not identify any immediate
health concerns, this will be the first time comprehensive dietary exposure data have
been available.

6.4 Dietary health and nutrition
The FSA in Northern Ireland and Scotland funds science and evidence-gathering work on
dietary health and nutrition, to support our advice to Ministers in those countries.
Calorie information
We funded a process evaluation of Caloriewise, in a six-month pilot scheme to provide
calorie information in food businesses, launched in Northern Ireland in 2012.105

In focus

Calorie information in catering
This project included small and medium-sized
caterers in Northern Ireland to trial the
Caloriewise scheme in a targeted number of
outlets. Additional technical support and
assistance was provided by nutritionists and
FSA staff. The project included an
independent process evaluation. This
explored the rationale and practical
implications for food businesses and for
consumer engagement and consumer understanding of calorie information.
The implications for the businesses include:
• the understanding of the technical requirements
• the standardising of recipes
• the complexity of information in a format needed to be processed
• obtaining calorie information from suppliers and manufacturers

➲
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Recommendations in the report include:
• the need for a communications strategy tailored to different business rationale
• detailed guidance on display and promotional materials
• involvement of suppliers
• training of catering staff and business support in offering lower calorie options
The study found that consumers’ engagement of the information in the catering
setting was influenced by the context in which they were selecting their menu
choice. Currently, few people are using the information with the perception that
calories relate to dieting and weight loss, and they see the issue as only associated
with women. The results suggest that consumers are more receptive to
information when eating in a workplace restaurant setting or ‘on the go’, than
when eating at a social or leisure occasion.
We also funded work to provide technical support from academic nutritionists to
help the participating businesses to obtain the calorie information and nutritional
analysis.152 Business recipe and ingredient information were loaded into an analysis
programme, and this was used to produce reports on calorie information per
portion served. A number of site visits by the nutritionists allowed for clarification
and assistance on portion size and cooking methods.
An industry workshop targeted at small to medium-sized caterers provided
practical suggestions and advice on obtaining calorie information. The suggestions
were based on evidence gained and lessons learnt by the nutritionists during the
completion of nutrition analysis.
Findings from this study are currently being considered for a regional roll out of the
scheme. We will be also exploring the implications for wider UK use and the role of the
food suppliers and distributors.
Salt intakes
Research to monitor salt reduction in Scotland was published in the past year.109 For
more about salt intakes, see Chapter 3, section 3.3.
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In focus

Monitoring progress in Scotland against the FSA salt
targets
The aim of this project was to obtain
evidence on industry progress on salt
reduction in Scotland for retail food products.
Data were collected from around 3,000
Scottish households between January and
July 2012. Households were asked to scan
barcodes of all food and drink purchased into
the home.
To limit the cost and time involved in categorising the thousands of individual
products purchased into the 80 different salt target categories, the contractor
used an already defined set of around 340 food sub-categories to fit into the
salt reduction categories as appropriate.
The average and range of salt content for the 80 salt target categories were
calculated and compared with the FSA’s salt targets.
Data for 29,475 individual food products matching the salt target categories
were included in the analyses, representing approximately 54% of the total salt
purchased into the home.
Results were calculated for 69 of the 80 FSA salt target categories. For the
remainder, there were insufficient data, insufficient purchases or difficulties with
categorisation.
The results indicate that the main category contributors to sodium (salt)
consumption in Scotland were similar to those in other parts of Great Britain.
See Figure 13.
The largest category contributors to sodium (salt) consumption were:
• bread and rolls (9.2%)
• bacon (4.3%)
• Italian and traditional ready meals (3.5%)
• cheddar and hard pressed cheese (2.5%)
• fat spreads (2.3%)
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Figure 13: Sodium (salt) contributions in Scotland and Great Britain

Top sodium (salt) contributers

8.1 Thai/Chinese/Indian Ready Meals
2.2 Bread and Rolls with additions
16.3 Savoury Biscuits
14.1 Tomato Ketchup
1.4.3 Other Meat Products
7.1 Baked Beans in Tomato Sauce
12.1 Cakes
9.2 Wet Soup
26.2 Processed Potato Products
2.3 Morning Goods
10.1 Pizza
15.1 Cooking Sauces
11.1 Potato Crisps
1.2.1 Ham Meat
3.1 Breakfast Cereals
16.1 Sweet Biscuits
1.3.1 Sausages
6.1 Fat spreads
4.1 Cheddar and Hard Pressed Cheese
8.2 Italian/Trad/Other Ready Meals
1.1 Bacon
2.1 Bread and Rolls

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Percentage of sodium (salt) share
Sodium (salt) share Great Britain
Sodium (salt) share Scotland

For some of these categories, most of the products were close to the 2012 targets,
for example bread and rolls and hard pressed cheese. Other categories have some
way to go, such as bacon and ready meals. For many categories supermarket own
label products had lower salt levels than branded products.
The results suggest there is considerable scope for further salt reductions through
reformulation by industry to continue to meet the voluntary 2012 targets (until the end
of 2013). New revised UK wide salt targets were published in March 2014 for
achievement by 2017.153

6.5 Cross-cutting and strategic research
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Exploring domestic food hygiene practices
The FSA commissioned a package of work to explore domestic food hygiene practices.
The work was based on recommendations of the Advisory Committee on the
Microbiological Safety of Food (ACMSF)56 and the Social Science Research Committee
(SSRC).57 The package of work included the ‘Kitchen life study’ which focused on actual
behaviours.58
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In focus

The ‘Kitchen life study’
The study included a participant-led kitchen
tour, observations, video observation and
informal interviews, to investigate practices in
the kitchens of 20 UK households.
Households recruited as case studies included
groups who are vulnerable to foodborne
illness. These included some households with
pregnant women and some with people aged
60 years and over.
The study findings are based around four themes which broadly relate to exactly
where kitchen life takes place, how, with whom and why:
• Where? The boundaries of the kitchen with other inside and outside places.
• How? The entanglement of kitchen practices – where do practices begin and
end?
• With whom? Encounters with others in the kitchen.
• Why? Household logics and principles.
The aim of the study was to focus on the mundane, difficult-to-recall, routine
aspects of kitchen life, and avoid an emphasis simply on individuals and ‘what they
know about what they do’. The aim was to avoid considering pre-determined
activities, often thought to influence food safety, such as cooking or cleaning. The
focus of the study was on ‘domestic kitchen practices’ of UK households.
The study revealed that the kitchen is not a neatly bounded space or room
reserved exclusively for practices around food preparation and consumption. The
kitchen was a space where other domestic activities took place, such as laundry,
cleaning, child care, pet care, social life, school and office work, arts and craft
activities, music practice, reading, garden-related activities and bicycle repairs.
Additionally, food-related activities were not just confined to the kitchen.
In all study households, including those where people lived alone, encounters with
other people were an integral part of kitchen life.
➲
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Potential pathways to foodborne illness were highlighted in this study, revealing
the way that non-food actions and things interact with food-related activities.
The results, based on participants or study households, suggest that:
• Being older or pregnant does not automatically entail a greater risk of
foodborne illness due to the practices such groups undertake in the kitchen.
• Being pregnant or getting older, might be linked with shifts in practices which
increase the risk of illness to these populations.
• In households with pregnant women, awareness of, or knowledge about,
guidance of eating safely in pregnancy was apparent from what the
participating women said, but such guidance was often reported to be
inconsistently applied.
• For older people in particular, an accumulation of factors work against them
compared to households with adults of working age. For example, older people
grew up in a time when there was a shorter production supply chain, fewer
processed foods were prepared or eaten, date-labelling was not widespread and
foods were often not refrigerated.
• Older people might therefore have a perception that they are safe from
contemporary dangers in the kitchen and coupled with an age-related
deterioration of the senses, such as being able to smell whether food is off, this
combination of factors could support the idea that older people are more at risk
of foodborne illness.
• A family bereavement, increased frailty, failing health or illness may also have an
effect on whether an individual is at risk of contracting a foodborne illness but
this risk is not straightforward.
This work has provided valuable information about actual food safety practices in the
domestic kitchen.
Aiding early identification of emerging risks that arise in imported foods
Mining data would help enhance the intelligence gained from analysis of worldwide
food safety reports. We funded a project to evaluate existing web-based network
analysis tools as part of our strategic evidence programme.18
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In focus

Data mining tool to address safety of imported food
including identification of emerging risks
An existing user-friendly web-based network analysis
tool was evaluated via field trials. A wide range of
interest groups participated to:
• help inform further developments to the tools
• facilitate rapid identification of key patterns and
changes in global food safety notifications
• assess whether it can be used for early identification
of emerging risks
An online survey was used as the main basis of eliciting feedback from
participants. The European Commission’s Rapid Alert System for Food and Feed
(RASFF) portal is viewed as a complementary instrument for exchange of
information on food safety issues. It was therefore used for comparative
purposes.
The survey responses received suggested a range of potential roles for the network
analysis tool: spanning research; informing analyses and sampling; risk assessment;
and regulatory policy.
The results show that far the most important role envisaged was to ‘facilitate risk
assessment’. Other roles such as, ‘to develop regulatory policy’ and ‘inform
sampling and analysis’ were also considered important.
The publicly available systems and information relating to the identification of
emerging issues in food and feed safety were scrutinised to establish best practice
across the EU. A key EFSA study has shed light on the practicalities of identifying
emerging issues.
➲
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Figure 14: An example of visualisation of data – Interactions for mycotoxins
for Turkey (2008)

Two case studies were conducted to obtain detailed information relating to two
‘real’ food safety incidents. These highlighted the power of visualisation (see Figure
14) afforded by the network analysis tool and demonstrated how it could be used
synergistically with the RASFF database to rapidly identify areas of concern.
The project team endorsed EFSA’s definition of an ‘emerging risk’. This translates
to the following criteria which can be used for the identification of emerging risks:
• the first time an analyte/category/food is reported
• when an analyte/category/food is reported by more than one country
• frequency of reporting
• the impact of reported contaminants increases beyond a threshold
• concentrations reported exceed legislative limits by far
• re-emergence of an issue
A similar set of criteria were endorsed at the stakeholder focus group and other
criteria that could be added were identified:
• historical case studies
• categories of ‘emerging risk’
▲
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It was concluded that once the criteria for the identification of emerging risks has
been finalised, a model for early detection could be developed as a separate
project. Any such model will be likely to run in tandem with the network analysis
tool, using outputs from the tool, such as transgressor and detector indices, as
input into the detection/prediction model.

6.6 Effective risk-based enforcement and compliance
The delivery of official controls at UK entry points
The European Commission has identified a list of ‘high risk’ products and/or countries,
as a known or emerging risk to public health. These products are subject to increased
controls at EU borders, including documentary, identity and physical checks. We have
funded work to evaluate if independently accredited assurance schemes have a role,
which could help in the delivery of official controls at UK points of entry.154

In focus

Independently accredited assurance schemes and the
role they could play in the delivery of official controls
Activities included:
• An evaluation of previous literature in this
field to establish how independently
accredited certification schemes operate in
the global supply chain and to assess the
role they may play in the better targeting
of future inspection activity at UK points of
entry.
• The outcome of an FSA-commissioned pilot scheme, which explored the
performance of certified and non-certified consignments, and the role that third
party assurance schemes could play in the food sector, was considered. The
results of the pilot scheme were pertinent to this study.
• Consideration of EU or third country research and/or trials which have reviewed
the suitability of accreditation schemes, in particular from an enforcement
perspective.
➲
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•• Liaison with UK and EU accreditation bodies to obtain a greater understanding
about how such schemes work and an evaluation of the types of assurance
schemes that are currently available to, and used by UK importers.
•• Liaison with Public Health Authorities and Local Authorities was necessary in
order to assess what and how information relating to assurance schemes could
be presented.
Although one of the aims of assurance schemes is to ensure compliance with
official food safety legislation, the type and scope of private controls differ from
those established by legal requirements.
Main findings include:
•• Assurance schemes are a common feature of the foods of non-animal origin
(FNAO) supply chain and include standards which overlap with legislative
requirements.
•• Some other countries use, or are planning to use, assurance schemes, and
similar approaches, to inform FNAO import control and inspection priorities.
•• The FNAO supply chain is heterogeneous, which influences the nature of
potential health safety risks and the existing measures in place to manage these
risks.
•• Regulation (EC) 669/2009 specifies the frequency of controls for ‘high risk’
FNAO products imported from non-European countries. A review of the results
of testing conducted at UK designated points of entry since the regulation was
introduced highlights that relatively few countries were responsible for the
majority of non-compliant consignments.
•• There was poor participation in the FSA’s 2011 pilot scheme. The majority of
importers and UK designated points of entry interviewed by the study team
were unaware of the pilot and those who were aware of it were uncertain
about its objectives and requirements. If a future pilot is carried out it will be
necessary to improve communication about objectives and requirements and to
limit the scope of the exercise.
The positioning along the food supply chain of private food standards and official
controls required under Regulation (EC) No 669/2009 for foods of non-animal
origin are illustrated in Figure 15.
➲
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Figure 15: Private certification and official controls along the food chain
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[Assurance schemes in the food chain: Safe Quality Food (SQF); Food Safety System Certification (FSSC);
GlobalGap and PrimusGFS – systems based on Good Agricultural Practice; International Featured Standards
(IFS); Linking Environment and Farming (LEAF); International Federation of Organic Agriculture Movement
(IFOAM); British Retail Consortium (BRC)]

Two policy options were identified:

Option 1: An assurance scheme-based approach to prioritise controls of
imported FNAO consignments.
This could draw on several different sources of information, such as: assurance
scheme certification; the pesticides applied to a product; test results; importers’
previous compliance history.
Option 2: Voluntary importer verification programme to categorise
importers into groups depending on the potential food safety health
hazards associated with the products they import.
Categorisation could be based on: evaluation of an importer’s hazard analysis
programme; their compliance history; and the known safety risks of the food
product to be imported.
There are advantages and disadvantages with both options suggested in this research.
Implementing either option would require the FSA, the designated points of entry and
importers to undertake additional work to determine how the options would function in
practice, and perhaps more importantly, establish the demand for the options.
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6.7 Shellfish official control monitoring
Half of our science and evidence-gathering budget is spent on the ‘Effective Risk-Based
Enforcement and Compliance Programme’. The following section provides an overview
of the shellfish official control monitoring work, which falls under this programme, as
well as science and evidence-gathering work funded over the past year to develop and
evaluate new methods or support changes to the monitoring programme.
Filter-feeding bivalve molluscs (such as oysters, mussels, scallops and clams) can bioaccumulate both naturally occurring and man-made contaminants, which can pose
serious health risks to shellfish consumers. Because of these potential food-safety risks,
European food legislation requires that bivalve molluscs from classified production areas
are:
•• subject to a pollution assessment, known as a sanitary survey
•• monitored for:
◆

faecal contamination, and classified accordingly

◆

toxin producing algae and naturally occurring algal toxins

◆

chemical contaminants

These requirements are termed official controls. In the UK, the FSA is the designated
Competent Authority responsible for ensuring that control measures are in place, and
that monitoring is undertaken. Public and Agricultural Analyst Laboratories and other
laboratories are contracted to undertake official feed and food work.155
Sanitary surveys
A sanitary survey must be undertaken before an area is classified for production. The
survey identifies sources of pollution and contamination such as: sewage plants,
industrial waste sources, sewage overflows and discharge from boats, storm drains,
street run-off, rural land with domestic animals, and forest or marsh areas dominated by
wild animals and/or birds. These factors are then reviewed in conjunction with the
effects of rainfall, river and tidal flows, farming activities, and geographical proximity
from the source to the harvesting areas. Other environmental influences considered,
include seasonal effects, temperature, sunshine and wind. The sanitary survey is used to
set the sampling point and frequency of samples for Escherichia coli.

▲
Back to
Contents

Classification of shellfish harvesting areas and Escherichia coli monitoring
Filter-feeding bivalve molluscs can accumulate human pathogenic bacteria and viruses
when grown in sewage contaminated waters. Consumption of such contaminated
shellfish, which can be eaten raw or only lightly cooked, can cause illness in humans.
Control measures are in place to prevent the occurrence of illness. On the basis of the
bacteriological criteria, using the faecal indicator bacterium, Escherichia coli (E. coli), the
FSA classifies harvesting areas according to the degree of contamination in samples of
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shellfish flesh. The boundaries of shellfish harvesting areas can only be amended if
deemed necessary by a sanitary survey.
Areas from which live bivalve molluscs are harvested for human consumption are
classified as Class A, B or C depending on the quality of the waters from which they are
taken. Shellfish harvested from Class A areas may be marketed for direct human
consumption, product harvested from Class B or C areas, which are more heavily
contaminated, are required to be depurated or relayed (cleansed in clean water) to
reduce contamination to acceptable levels, or thoroughly cooked before consumption.
The lists of classifications given for shellfish production areas in England, Wales, Scotland
and Northern Ireland can be found on the FSA’s website.156
Research on the microbial safety of shellfish
EU law requires a range of official controls for live bivalve molluscs to ensure that
shellfish contaminated with E. coli and other pathogenic organisms at levels sufficient to
cause human illness, are not consumed. Over the past year we have funded a review to
see if it would be possible to rationalise the monitoring programmes through the use of
a single indicator-shellfish species.157

In focus

Current evidence for the potential use of indicator
shellfish species to classify UK shellfish production areas
Currently, all commercially harvested species
within a production area are individually
sampled for E. coli and other pathogenic
organisms and each species bed classified
separately. This is a costly and resource
intensive exercise.
This desk-based study critically reviewed and
evaluated the available UK and international
literature/evidence, on the potential to use indicator species for faecal
contamination classification purposes. An indicator species should show an
equivalent or higher level of contamination than the species it represents.
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Some recommendations listed below were made, where supporting evidence has
been identified, and on the assumption that species are co-located both
geographically and with respect to depth in the water column. However, due to
the diverse nature of different UK shellfish beds, it is recommended that any
consideration of an indicator species approach should be on a site by site basis.
There are also some other important practical considerations that may need to be
taken into account before any of the recommendations are considered.
• Mussels (Mytilus spp.) may be used to represent Pacific oyster (C. gigas), native
or flat oyster (O. edulis), clams (Tapes spp.) and hard clams (M. mercenaria).
• The data would support the use of cockles (C. edule) to represent mussels
(Mytilus spp.) or any of the above species that could be represented by mussels
where the monitoring of cockles is practical. The situations where cockles may
be used as an indicator may, however, be limited due to practical issues
associated with this species.
• Where native or flat oyster (O. edulis) and Pacific oyster (C. gigas) are produced
in the same area then either species may be used to represent both. Native
oyster (and therefore by analogy Pacific oyster) may also be used to represent
hard clams.
• An indicator approach cannot be recommended at this stage for representation
of cockles (C. edule), surf clams (Spisula solida), sand gaper (Mya arenaria),
razor clams (Ensis spp.) or king scallops (Pecten maximus).
• Mussels offer a number of practical advantages as an indicator shellfish species.
They are relatively cheap to obtain, are generally more resilient than other
bivalve species to environmental stressors and may be readily deployed in a
variety of ways to facilitate sampling, for example mesh bags on fixed
installations, suspended from buoys in the water column, or on the seabed.
The evidence identified supports some flexibility in approach to classification through the
use of indicator species in many situations typically encountered in the UK. This could
potentially result in reduced local authority costs and resources involved in the statutory
shellfish monitoring programme but would need to be considered on a site by site basis.
A recent European Food Safety Authority (EFSA) opinion on foodborne viruses
recommended that control options should focus on preventative approaches to avoid
viral contamination. One possible option recommended by EFSA is the introduction of
prohibition zones (‘exclusion’ or ‘buffer’ zones) around sewage discharges where
shellfish may not be harvested.
▲
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A short FSA-funded desk study was started in December 2013 to review approaches for
establishing exclusion zones for oyster harvesting around sewage discharge points to
manage risks from norovirus. The review will consider applicability to UK oyster fisheries
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and make recommendations for further work.71 The study also aims to assess whether
existing computer modelling tools previously developed to meet E. coli environmental
regulatory requirements in the Shellfish Water Directive can be utilised or adapted for
norovirus exclusion zones. The study will inform discussions on UK policy development
and contribute to discussions with the EU.
A new study is underway that will investigate the fate of human norovirus in commercial
shellfisheries.158 The study includes field and desk-based studies to consider the
relationships between levels of norovirus and E. coli in shellfish and to identify factors
influencing the prevalence and distribution of norovirus in the environment.
Biotoxin and phytoplankton monitoring
A number of marine phytoplankton species produce biotoxins that can accumulate in
filter-feeding bivalve molluscs and sometimes in other shellfish such as gastropods. In
recognition of that, EU legislation requires a monitoring programme of harvesting areas
to be established, to check for the possible presence of toxin-producing plankton in the
water and biotoxins in the shellfish flesh. The regulations set the regulatory levels for
various toxin groups. The FSA monitors for the toxin groups that may cause Amnesic
Shellfish Poisoning (ASP), Paralytic Shellfish Poisoning (PSP) and lipophilic toxins.
The algal toxin monitoring programme is divided into two elements:
•• flesh monitoring – where samples of shellfish from commercially active shellfish
harvesting areas are tested for marine biotoxins specified in EU legislation
•• water monitoring – where water samples are collected from sites and analysed for the
presence of potentially harmful phytoplankton species, which may be responsible for
the production of the above toxins
All tests are carried out in accordance with the methods specified by EU legislation.
Research relating to marine biotoxins and toxin-producing phytoplankton
We funded work to develop molecular-based techniques for the identification and
enumeration of toxin-producing phytoplankton species in Scottish waters.159
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In focus

Development and assessment of specific probes for the
detection and monitoring of toxin-producing
phytoplankton species
This project aimed to improve the
effectiveness of the monitoring of two
important biotoxin-producing phytoplankton
groups. Of the eight phytoplankton groups
routinely monitored, Alexandrium are the
least morphologically distinct from other,
non-toxic, phytoplankton, while Azadinium
spinosum is not currently monitored due to
the difficulties of doing this by light
microscopy.

Source: The Scottish Association for Marine
Science

The project demonstrated that molecular methods are capable of detecting and
enumerating group I and group III Alexandrium tamarense, and Azadinium
spinosum in Scottish waters.
Fluorescence in situ hybridisation (FISH)-based Alexandrium detection was found to
be suitable for the counting of, and discrimination between, toxic and non-toxic
groups of Alexandrium tamarense in Scottish waters. Fluorescence microscopy was
found to be more time/cost efficient than automated methods and allowed crossreactivity with non-target cells to be assessed visually.
Given the operational difficulties of on-site sample screening and the costs of
transporting relatively large volumes of water, with the possibility of some cell loss
during transport, the Alexandrium FISH method is not recommended for routine
use to characterise the Alexandrium community at all phytoplankton monitoring
sites. However, it is recommended that the method should be used when possible
allowing important developing blooms to be categorised as toxic and non-toxic
groups when necessary. Samples should be requested for FISH analysis when
standard light microscopy-based regulatory monitoring counts exceed a predetermined threshold and/or a specific rate of increase.
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Development of a quantitative polymerase chain reaction (qPCR) methodology for
Azadinium spinosum detection was undertaken. The methodology was shown to
be fit for purpose and suitable for implementation within the official control
monitoring programme.
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To establish the qPCR assay as a routine monitoring tool, coordinated biotoxin and
phytoplankton sample collection over a period of time would be required to assess
what levels of phytoplankton in the water are associated with increased levels of
toxicity. The use of passive sampler technology for testing of azaspiracids at two
shellfish production areas allowed the detection and quantification of these toxins
confirming the presence of azaspiracids-producing organisms.
The FSA in Scotland is considering further research to validate a molecular method for
monitoring of Azadinium sp. for implementation into the official control monitoring
programme.
We have also funded a critical review of published and unpublished evidence to support
the development of a monitoring programme for new or emerging marine biotoxins in
shellfish in UK waters.160 It is envisaged that the outcomes of this work will be used to
inform the UK position during EU negotiation regarding emerging marine toxins, as well
as in the development of a monitoring programme for emerging toxins in UK waters.
Chemical contaminants monitoring
The FSA is required to monitor shellfish flesh from classified harvesting areas for the
presence of chemical contaminants such as lead, cadmium, mercury, polycyclic aromatic
hydrocarbons, dioxins and polychlorinated biphenyls. In Scotland and Northern Ireland,
beds have been selected on a risk basis, for the monitoring of chemical contaminants. In
England and Wales, we are preparing a similar programme based on a risk assessment
of all production areas.
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Chapter 7: Outlook

7.1 Structural changes
Professor Guy Poppy took up his role as our new Chief Scientific Adviser (CSA) in August
2014. This is to help us understand how scientific developments shape our work, and
the strategic implications of those possible changes.
As part of a recent structural re-organisation, the Policy and Science Directorate has
been reorganised to establish a new Science Division led by Dr Penny Bramwell as
Director of Science, Evidence and Research. Dr Bramwell will be responsible for policy
and science, evidence commissioning and she will provide the day-to-day lead and
engagement with the science profession. The new division brings together the key
teams providing internal scientific and analytical expertise. This covers: chemical and
microbiological risk assessment [including the Committee on Toxicity (COT) and the
Advisory Committee on the Microbiological Safety of Food (ACMSF) secretariats];
scientific methods and laboratory policy; science governance, strategy, science and
evidence commissioning and coordination; analytical science resources (economics,
social sciences, operational research, statistics).
We believe this change will integrate scientific evidence more closely into policy-making
and it will increase its impact. We will aim to ensure that our scientific strategy and
assurance remain grounded in current practice. The scientific advisory committees and
the General Advisory Committee on Science will continue to provide independent advice
and challenge for our activities.

7.2 New food body for Scotland
The Food (Scotland) Bill, introduced to the Scottish Parliament in March 2014,97 will:
•• Establish Food Standards Scotland and make provision as to its functions.
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•• Amend the applicable law in relation to food safety and standards in Scotland;
including new enabling provisions to be made in relation to animal feeding stuffs;
and new provisions for administrative sanctions in relation to offences under the law
in relation to food; and for connected purposes.161
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The expected vesting day for the new food body is April 2015 although this has yet to
be formally announced by Scottish Government and is dependent on the progress of the
Bill through Scottish Parliament.
The FSA is committed to achieving a smooth and effective transition to the new food
body and is working collaboratively with Scottish Government to ensure Food Standards
Scotland is able to operate effectively from day one and in order to make certain that
consumers in Scotland and across the UK remain protected both during and after the
transition process. In August 2013, the FSA Board provided Scottish Ministers with
comments and recommendations based on responses to the public consultation on the
proposed scope and responsibilities of the new Scottish food body.162
The FSA and the Scottish Government are jointly developing a Memorandum of
Understanding (MoU) that will formalise arrangements for co-operation and
collaboration between the two bodies. The MoU will also identify those areas, such as
incident handling, and the commissioning of evidence where the two parties need to
agree more detailed stand-alone protocols setting out how they will work together in
the future.

7.3 Improving processes
Over the past year we have been undertaking a number of continuous improvement
projects, including one to improve the commissioning process of science and evidencegathering work by the FSA, to ensure current processes meet our needs. As part of this,
improvements to the internal guidance available to project officers have been developed
with input from FSA project officers.
Also, as part of the structural re-organisation, a new directorate support team has been
set up. It is envisaged that part of their role will be to undertake much of the routine
administrative work to support project commissioning across the science and evidence
portfolio, allowing our project officers to focus more on the project management. This
should also contribute to more consistency in approach and governance of the process.
Over the past year the General Advisory Committee on Science (GACS) has considered
issues related to the decision making process on new research. A drafting group has
focused on how the use of external peer review could be improved, particularly in the
assessment of proposals for more costly, innovative or risky projects. It is recognised that
the projects which the FSA funds differ in scale, cost, complexity, innovation and intrinsic
risk. It is important to ensure that the reviewers engaged come from a community that
understands the methodology proposed and are competent to form a view on how well
it is likely to work. The drafting group will provide a brief report and recommendations
to GACS later in 2014, and we will then consider if further guidance is needed.
▲
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7.4 Priorities for the coming year
Our Forward Evidence Plan for 2014 was published in November 2013.90 Final decisions
on the priorities to be funded will be taken within the context of wider budget
discussions and other priorities may emerge in-year that need to take precedence.
Priorities have been identified in the following important areas:
•• microbiological food safety, including campylobacter and norovirus
•• adult food allergy and food intolerance
•• the next round of the strategic challenge call
We will also continue to fund work on:
•• chemical safety of food
•• a range of issues related to food hygiene policy
•• effective risk-based enforcement and compliance
•• diet and health-related work funded by the FSA in Scotland and Northern Ireland
•• cross-cutting work in the social sciences
We recognise the importance of continuing to work in partnership wherever we can.
We will also continue to explore the potential for better exploitation of data that have
been collected for other purposes, through the use of modern data-search and analytical
techniques, including data mining, text mining, analysis of web/social media etc. (See
Chapter 1, section 1.5).
Work is underway to develop the FSA’s strategy for 2015 to 2020. There has been
dialogue with individuals, stakeholder groups and FSA colleagues, and also Citizens’
Forums to explore consumer concerns in relation to food and to consider the
opportunities and challenges that might emerge from the European and international
arenas. We aim to publish the new strategic plan early in 2015. Our Science and
Evidence Strategy will also be refreshed as a result of this and as a contribution to this
exercise.

7.5 Potential food safety implications during and after flooding
events
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The floods during the winter of 2013 have raised questions relating to food safety. Our
experience of flooding events in the UK in recent years suggests that foodborne illness
linked to flooding is rare. There have been no significant food safety incidents reported
to the FSA relating to floods in recent years or to the flooding which affected southern
England in the past year. However, this is no reason for complacency as flood water can
become contaminated with raw human sewage or animal waste derived from run-off
from agricultural land, and such water is a potential source of harmful micro-organisms,
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such as campylobacter, salmonella, Escherichia coli O157 and norovirus. Flood water can
also contain chemical contaminants from various sources including sewage, and
chemicals stored at flooded premises. However, the large volumes and rapid dispersion
of flood water over large areas tend to dilute any chemicals released.
At a national level, we have:
•• reviewed our food safety advice associated with flooding to ensure it remains relevant
and up-to-date163
•• produced guidance in 2010 that remains relevant for fresh produce growers on
monitoring microbiological safety of fresh produce in partnership with the
Horticultural Development Company to assist growers addressing risks from sewage
contamination of irrigation water sources
•• worked with Public Health England so that their ‘Interim guidance on recovery from
flooding’ which was issued in February 2014 included appropriate food safety advice
•• participated in cross government teleconferences to ensure a joined up response to
flood related risks, and attended meetings of the Defra Veterinary Risk Group to
consider risks to livestock from flooding
We will continue to take appropriate action to ensure that consumers and businesses
have access to food safety advice and to work with partners across central and local
government to ensure prompt and effective action is taken where necessary to manage
flood related food safety risks.

7.6 Global food security
The FSA continues its active engagement in the Global Food Security (GFS)
programme,164 chairing the Programme Coordination Group during 2013. In November
2013, GFS launched a refreshed strategy.165 This has three major cross-disciplinary
themes set in the wider context of the food system:
•• Resilience
•• Sustainable Production and Supply
•• Nutrition, Health and Wellbeing (which encompasses FSA’s interests in food safety)
The themes describe the breadth of research being addressed by GFS programme
partners and provide a means of coordinating, influencing and shaping these activities,
as well as aligning research agendas to address emerging challenges. The focus is on
impact through multi-partner or interdisciplinary approaches. The document also
highlights some of the successes of the programme since its original launch.
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Glossary of Terms

▲

4Cs

Food hygiene messages around cooking, cleaning, cooling and avoiding
cross-contamination

ACMSF

Advisory Committee on the Microbiological Safety of Food

ADI

Acceptable Daily Intake

AHVLA

Animal Health and Veterinary Laboratories Agency

AmpC

Class C Beta-lactamases (cephalosporin-resistant Gram-negative bacteria)

BBSRC

Biotechnology and Biological Sciences Research Council

BFR

Brominated Flame Retardant

BMI

Body Mass Index

BPEX

A division of the Agriculture and Horticulture Development Board (UK)

BRC

British Retail Consortium

BSACI

British Society for Allergy and Clinical Immunology

BTBPE

bis 2,4,6-tribromophenoxy ethane

C. coli

Campylobacter coli

cfu

colony forming units

C. jejuni

Campylobacter jejuni
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COT

Committee on Toxicity of Chemicals in Food, Consumer Products and the
Environment

DARD

Department of Agriculture and Rural Development (Northern Ireland)

DBDPE

Decabromodiphenyl ethane

Defra

Department for Environment, Food and Rural Affairs

DH

Department of Health

DNA

Deoxyribonucleic acid

DRV

Dietary reference value

Dstl

Defence Science and Technology Laboratory

E. coli

Escherichia coli

EFSA

European Food Safety Authority

EHO

Environmental Health Officer

ESBL

Extended spectrum beta-lactamase

ESRC

Economic and Social Research Council

EU

European Union

Fera

Food and Environment Research Agency

FISH

Fluorescence in situ hybridisation

FLG

Filaggrin (skin barrier maintenance protein)

FNAO

Food of non-animal origin

FP7

Framework Programme 7 (EU funding programme)

FSSC

Food Safety System Certification

GACS

General Advisory Committee on Science

GFS

Global Food Security

GMI
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GMP

Good Manufacturing Practice

HACCP

Hazard Analysis and Critical Control Point

HBCD

Hexabromocyclododecane

HBB

Hexabromobenzene

HPS

Health Protection Scotland

IID1

The first study of Infectious Intestinal Disease in the community

IID2

The second study of Infectious Intestinal Disease in the community

IFOAM

International Federation of Organic Agriculture Movement

IFS

International Featured Standards

LEAF

Linking Environment and Farming

MLST

Multi-locus sequence typing

MoU

Memorandum of Understanding

mSv

millisievert

NDNS

National Diet and Nutrition Survey

NEET

A term used to describe young people not in full-time employment,
education or training

NERC

Natural Environment Research Council

NMES

Non-milk extrinsic sugar

PAH

Polycyclic aromatic hydrocarbon

PBDE

Polybrominated diphenylether

PCB

Polychlorinated biphenyl

PCDD/F

Polychlorinated dibenzo-p-dioxin/polychlorinated dibenzofuran

PCN

Polychlorinated naphthalene

PCR

Polymerase Chain Reaction
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PEDW

Patient Episode Database for Wales

PFA

Perfluoroalkyl substance

pH

A measure of the level of acidity

PHA NI

Public Health Authority Northern Ireland

PHE

Public Health England

PXDD/F

Polybromo-chloro dibenzo-p-dioxin/dibenzofuran

PXB

Polybromo-chloro biphenyl

qPCR

Quantitative polymerase chain reaction

RASSF

Rapid Alert System for Food and Feed

RIFE

Radioactivity in Food and the Environment

SACN

Scientific Advisory Committee on Nutrition

SMR

Scottish morbidity records

SpIgE

Specific Immunoglobulin E

SQF

Safe Quality Food

SSRC

Social Science Research Committee

TBBPA

Tetrabromobisphenol A

TDS

Total Diet Study

TEWL

Transepidermal Water Loss

TSB

Technology Strategy Board

UV

Ultra-violet

VTEC

Verocytotoxin-producing Escherichia coli

VT2

VTEC O157, phage type 2

WGS

Whole Genome Sequencing
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Annex A – FSA science and evidence
expenditure 2013/14

Contact for more information – cst@foodstandards.gsi.gov.uk

Hygiene and Microbiology Programme
Campylobacter

Project code Project title
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Start date End date

Organisation

Expenditure
2013/14
financial
year

04/01/2012 31/10/2012

University of
Bristol

£1,840

FS101023▼

Mapping campylobacter
research to inform a gap
analysis

FS101038

Investigation of the efficacy,
practicality and cost
effectiveness of modified
01/02/2013 31/03/2015 Campden BRI
atmosphere packaging on
campylobacter numbers on raw
chicken intended for retail

£99,088

FS101042▼

Sources, seasonality,
transmission and control:
campylobacter and human
behaviour in a changing
environment

08/05/2012 08/05/2017 MRC

£70,000

FS101062

Controlling campylobacter
during the manufacture of
chicken liver pâté

02/09/2013 28/02/2014

University of
Bristol

£19,662

FS101072

Application of whole genome
sequencing to fully characterise
campylobacter isolates from
Infectious Intestinal Disease
studies (IID1 and IID2)

01/01/2014 28/02/2015

University of
Liverpool

£20,286

▼ Payment carried over from financial year 2012/2013 or delayed final project payment
▼ Social science research project or includes social science
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Hygiene and Microbiology Programme
Campylobacter
Project code Project title

Start date End date

Organisation

Expenditure
2013/14
financial
year

FS101084

Campylobacter colonisation of
wild game pheasants processed
University of
in approved game handling
01/09/2013 30/09/2015
Edinburgh
establishments in Scotland and
its relevance to public health

£4,500

FS101114

Epidemiological analysis of
campylobacter data generated 01/11/2013 28/02/2014 RVC
in an industry biosecurity project

£8,000

FS121014A

Efficacy, practicality, and costs of
using currently available
intervention methods to reduce 01/02/2011 31/12/2013 Campden BRI
campylobacter contamination in
slaughterhouses

FS121014B▼

Efficacy, practicality, and costs of
using lactic acid solutions,
ozonated water, or ozonated
01/02/2011 31/03/2013 Campden BRI
carbon dioxide pellets to reduce
campylobacter contamination in
slaughterhouses

FS121014C

Maintaining sentinel surveillance
for human campylobacteriosis in
Oxfordshire: monitoring the
01/07/2011 30/06/2014 Defra
impact of poultry industry
interventions

FS231081

Production systems, bird welfare
and endemic disease affect the
University of
26/09/2011 31/03/2014
susceptibility of chickens to
Liverpool
campylobacter

FS231082

Campylobacter phase variation
University of
and its impact on immunity and 05/03/2012 04/03/2015
Nottingham
vaccine development

FS231083

Interventions effects on
campylobacter populations in
poultry and poultry meat

01/02/2012 31/05/2015

£125,289

£345,906†

University of
Nottingham

▼ Payment carried over from financial year 2012/2013 or delayed final project payment

† Projects FS231081-FS231086 are co-funded with BBSRC. The cost covers all six projects.
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Hygiene and Microbiology Programme
Campylobacter
Project code Project title

▲
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Start date End date

Organisation

FS231084

Integrating microbiology and
modelling to determine the
source of campylobacter
infection in the broiler house
and develop interventions

01/02/2012 31/03/2014

University of
Aberdeen

FS231085

Dynamics of susceptibility and
transmission of Campylobacter
jejuni in chickens

01/10/2012 30/09/2014

University of
Cambridge

FS231086

Modelling campylobacter
survival and spread through
University of
05/03/2012 04/03/2014
poultry processing: a population
Swansea
genomics approach

FS241040

Development of accurate
predictive models for the
assessment of the survival of
Campylobacter jejuni and
Campylobacter coli under
food-relevant conditions

FS241044▼

A microbiological survey of
campylobacter contamination in
fresh whole UK produced chilled 01/12/2012 31/03/2013 PHE
chickens at retail sale (pilot
study)

FS241049A

A study to provide information
on the feasibility of
development of a rapid on site 01/03/2011 31/03/2014 AFBI
test for campylobacter in poultry
production

FS241049B▼

A study to provide information
on the feasibility of
Moredun
development of a rapid on site 01/03/2011 16/11/2012
Scientific Ltd
test for campylobacter in poultry
production

FS241051A

Monitoring campylobacter in
broiler slaughterhouses

01/01/2011 30/06/2014

FS241051B

Monitoring programme for
campylobacter in broiler flocks
and broiler carcasses in the UK

01/11/2011 30/09/2015 AHVLA

01/04/2011 31/12/2014

University of
Liverpool

£345,906†

£5,500

£15,017

£61,840

Hutchison
Scientific Ltd
£295,645

▼ Payment carried over from financial year 2012/2013 or delayed final project payment

† Projects FS231081-FS231086 are co-funded with BBSRC. The cost covers all six projects.
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Hygiene and Microbiology Programme
Campylobacter

Start date End date

Organisation

Expenditure
2013/14
financial
year

FS241063

Investigation into changes of
campylobacter numbers on
broiler carcasses during and
following processing

01/02/2011 30/12/2013

University of
Bristol

£53,000

FS421003

Employing source attribution
and molecular epidemiology to
measure the impact of
interventions on human
campylobacteriosis in Scotland

01/12/2010 31/01/2016

University of
Aberdeen

£273,811

Project code Project title

Campylobacter total

£1,399,383
Listeria

FS101057

Development of an initial report
(draft guidance) for reducing the
risk of vulnerable groups
contracting listeriosis in NHS
02/01/2014 30/04/2014 STS Solutions
hospitals, private hospitals,
nursing homes and similar
healthcare settings

£40,000

FS211001

EU harmonised survey of Listeria
monocytogenes in a range of
01/11/2010 30/11/2013 PHE
ready-to-eat foods

£1,271

FS241042▼

UK-wide microbiological survey
of pre-packed ready-to-eat
sliced meats at retail sale in
small-to-medium enterprises
01/04/2012 31/03/2013 AFBI
(SMEs) with particular reference
to the presence of Listeria
monocytogenes

£1,691

FS241045▼

A comprehensive review of
current practices in the
management of Listeria
monocytogenes during the
production of cooked, sliced
meat

£89,441

01/01/2013 31/07/2014

Hutchison
Scientific Ltd

Listeria total

£132,403

▼ Payment carried over from financial year 2012/2013 or delayed final project payment

▲
Back to
Contents

▼ Social science research project or includes social science
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Hygiene and Microbiology Programme
Viruses
Project code Project title

Start date End date

Organisation

Expenditure
2013/14
financial
year

FS101040

Assessing the contribution made
by the food chain to the burden
University of
01/01/2014 31/05/2017
of UK-acquired norovirus
Liverpool
infection

£218,922

FS101074

Critical review of the effect of
heat, pH and water activity on
the survival of hepatitis A and E
viruses

01/07/2013 21/03/2014 Fera

£17,854

FS241027

Modelling the foodborne
transmission mechanisms for
norovirus

02/04/2012 30/01/2014

FS241043

A systematic review on the
survival of norovirus in foods
and on contact surfaces

01/11/2012 31/07/2014 LFR

Professor David
Lane

Virus total

£6,000

£88,837
£331,613

Verocytotoxin-producing Escherichia coli
FS101052

Survivability of Verocytotoxinproducing E. coli (VTEC) on
soiled vegetables from harvest
to retail

FS101055

Research programme to improve
our understanding of the factors
which lead to E. coli O157
The Roslin
01/01/2014 30/06/2017
shedding by cattle and
Institute
intervention strategies for
on-farm control

FS101056

The extent and significance of
internalisation of pathogens in
salad plants

FS101071

Quantifying ESLB-positive E. coli
in retail raw meat and vegetable 01/08/2013 30/09/2014 DH
in the UK

£64,300

FS102029

Whole genome molecular
epidemiology of E. coli O157
University of
03/09/2012 30/05/2013
isolates from humans, food and
Aberdeen
the environment

£2,200

Verocytotoxin-producing Escherichia coli total

▲
Back to
Contents

Food Standards Agency

01/02/2014 31/08/2015

01/02/2014 31/03/2016

Hutchison
Scientific Ltd

£16,203

£77,186

The James Hutton
£27,985
Institute

£187,874
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Hygiene and Microbiology Programme
Cross-cutting

Project code Project title

FS409013▼

Start date End date

Domestic kitchen practices:
consolidating understanding,
informing intervention

Organisation

02/12/2013 31/05/2014 Keele University

Cross-cutting total

Expenditure
2013/14
financial
year
£22,774
£22,774

Other pathogens
FS101016

Q fever risk to human health
from the consumption of
contaminated, unpasteurised
milk and milk products

02/01/2013 30/09/2013 AHVLA

Other pathogens total

£47,554
£47,554

Future meat controls
FS245010

Outcomes and value of current
ante and post-mortem meat
01/08/2013 15/09/2014 RVC
inspection tasks including green
offal inspection activities

£54,688

FS516002

Scottish
Provision of additional molecular
01/09/2013 31/03/2014 Agricultural
diagnostics
College

£15,495

FS517004

Relationship between
seroprevalence in the main
livestock species and presence
of Toxoplasma gondii in meat

National Institute
for Public Health
13/11/2013 30/11/2015 and the
Environment:
RIVM

FS517005

Improved food chain
information and collection and
communication of inspection
results

10/02/2014 30/09/2014

Food Control
Consultants Ltd

Future meat controls total

£50,000

£594
£120,777

Transmissible Spongiform Encephalopathy (TSE) policy
FS101075

C, L and H-type BSE: typing
using MS

FS101076

Cost-effective strategies for BSE
and scrapie surveillance in
01/07/2012 30/09/2014 RVC
Britain and policy implications

£29,940

FS101077

The detection of low levels of
BSE-PrPSc in the presence of an
excess of scrapie-PrPSc

£23,095

01/09/2012 31/08/2014 AHVLA

01/10/2012 30/09/2014 ADAS

£12,139

▼ Social science research project or includes social science

▲
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Contents
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Hygiene and Microbiology Programme
Transmissible Spongiform Encephalopathy (TSE) policy
Project code Project title

Start date End date

Organisation

École Nationale
01/07/2007 30/06/2013 Vétérinaire de
Toulouse

Expenditure
2013/14
financial
year

FS231050

Infectivity and abnormal prion
protein in tissues from sheep
exposed to atypical scrapie

FS231051▼

Exploring permeability of human
École Nationale
species barrier to circulating TSE 01/03/2007 28/02/2013 Vétérinaire de
agent
Toulouse

£2,151

FS235009

Occurrence and quantification
of CNS contamination on
bovine head meat after
slaughter

£55,660

FS990010▼

Toward an ante-mortem test for
bovine spongiform
University of
encephalopathy: an ion
01/11/2007 26/03/2012
Warwick
mobility/mass spectrometry
approach

10/11/2008 31/05/2013

University of
Bristol

Transmissible Spongiform Encephalopathy (TSE) policy total

£114,850

£9,246

£247,081

Food hygiene policy
FS101044

Qualitative risk assessment to
support a policy decision on
partially eviscerated (effile)
poultry production

10/08/2013 31/03/2014

FS231058

Trichinella in UK wildlife

01/04/2009 31/05/2013 AHVLA

£241,484

FS241023

Development of a screening
protocol for the detection of
extended-spectrum betalactamase producing
enterobacteriaceae in food

03/05/2010 31/10/2013 AHVLA

£78,711

FS244026▼

Research exploring domestic
kitchen practices

15/11/2011 28/02/2014

FS245027▼

Microbiological risks from the
production and consumption of
uneviscerated small game birds
01/04/2012 31/03/2013 AHVLA
compared to eviscerated small
game birds: a qualitative risk
assessment

University of
Lincoln

University of
Hertfordshire

▼ Payment carried over from financial year 2012/2013 or delayed final project payment

▲

▼ Social science research project or includes social science

Back to
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£73,735

£77,557

£9,994
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Hygiene and Microbiology Programme
Food hygiene policy
Project code Project title

Start date End date

Organisation

FS503001▼

Description of the processes
used in the UK to manufacture
MSM and former DSM meat
products from poultry and pork
and an initial assessment of
microbiological risk

FS615009

Effects of vacuum modified air
packing on Listeria
monocytogenes growth and
03/03/2014 17/10/2014 Campden BRI
survival and conflicts with advice
regarding control of Clostridium
botulinum

Expenditure
2013/14
financial
year

Grimsby Institute
11/02/2013 12/07/2013 of Further and
£4,605
Higher Education

£7,003

Food hygiene policy total

£493,089

Hygiene and Microbiology Programme science and evidence total

£2,982,548

Other Hygiene and Microbiology Programme expenditure
Programme support*

£131,198

Hygiene and Microbiology Programme total

£3,113,746

Chemical Safety Programme
Inorganic and process contaminants
Project code Project title

FS102002

Start date End date

Organisation

An investigation by laser ablation
and inductively coupled mass
spectrometry of the graduation
University of
01/10/2012 31/05/2014
and levels of metal contaminants
Aberdeen
in UK grown fruits, vegetables
and cereals – 2012 to 2013

Expenditure
2013/14
financial
year

£96,483

▼ Payment carried over from financial year 2012/2013 or delayed final project payment

* Programme support comprises: sample collection and storage, expert and scientific research workshops, provision of
external expert and scientific advice, data to increase evidence base, provision of scientific appraisals, knowledge
transfer costs and administration and scientific advisory committee secretariat and meeting costs.
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Chemical Safety Programme
Inorganic and process contaminants
Project code Project title

▲
Back to
Contents

Start date End date

Organisation

Expenditure
2013/14
financial
year

FS102042

Targeted investigations of
acrylamide in food

Premier
01/02/2014 30/09/2014 Analytical
Services

£5,040

FS102047

Analyses of cadmium, dioxins,
furans and biphenyls in bovine
meat and offal and the
relationship with age of animal

09/12/2013 24/06/2014 FSA/Fera

£67,860

FS102048

Survey of metals in commercial
infant foods, infant formula and
non-infant specific foods

Hallmark Meat
12/09/2013 27/03/2014 Hygiene Ltd and £101,320
Fera

FS102070▼

Acrylamide in the home - The
effects of home cooking on
acrylamide generation.

03/02/2014 31/10/2014 Brook Lyndhurst £20,000

FS102073

Investigation of 3-APA in food
and its relationship with
acrylamide. Phase 1: literature
review

Premier
01/02/2014 31/03/2015 Analytical
Services

£8,720

FS102075

Survey of acrylamide and furan
levels in UK retail products

Premier
02/01/2014 28/12/2018 Analytical
Services

£17,440

FS102077

An investigation of perchlorate
levels in fruit and vegetables
consumed in the UK

Hallmark Meat
01/12/2013 16/01/2016 Hygiene Ltd and £43,028
Fera

FS102081

Total diet study of inorganic
contaminants, acrylamide and
mycotoxins

Hallmark Meat
03/02/2014 27/02/2015 Hygiene Ltd and £30,000
Fera

FS111001

Nitrate monitoring of spinach and
lettuce – five-year surveillance
01/01/2009 31/05/2014 ADAS
programme

£20,525

FS231006

Investigation of the formation of
Premier
3-MCPD from mono and di-esters 31/03/2010 31/08/2014 Analytical
of its fatty acids
Services

£769

FS241029

Process contaminants: mitigation
and elimination techniques for
high food quality and their
01/05/2011 30/04/2014 Fera
evaluation using sensors and
simulation (PROMETHEUS project)

£10,000

▼ Social science research project or includes social science

Food Standards Agency
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Chemical Safety Programme
Inorganic and process contaminants
Project code Project title

FS241030

Geochemical lead contamination
of cattle, sheep, free range and
organic chickens on UK farms

Start date End date

Organisation

Expenditure
2013/14
financial
year

01/12/2011 31/03/2014

University of
Bristol

£83,186

Inorganic and process contaminants total

£504,370
Organic contaminants

FS102005

Geographical investigation for
chemical contaminants in seafood
11/02/2013 31/01/2015 Fera
collected from UK marine waters
and coastline

FS102009A

Investigation of the potential
transfer and uptake of
contaminants into food arising
01/10/2013 01/07/2016 Fera
from the use of recycled waste in
agriculture: chickens and pigs

FS102009B

Investigation of the potential
transfer and uptake of
contaminants into food arising
Imperial
01/02/2014 31/03/2016
from the use of recycled waste in
Consultants Ltd
agriculture: dairy cows, carrots
and cereal

FS102035

Detection and identification of
dioxin-like compounds

01/10/2013 30/06/2016 Fera

£44,533

FS102036

Investigation into the occurrence
of pentachlorobenzene and other
new or candidate Stockholm
01/10/2013 30/09/2015 Fera
Persistent Organic Pollutants
(POPS) in food

£30,000

FS102055

Survey on sterigmatocystin in
food

01/03/2014 31/07/2015 Fera

£15,820

FS102056

Occurence of pyrrolizdine
alkaloids in food

Hallmark Meat
30/01/2014 31/12/2014 Hygiene Ltd;
Fera

£60,255

FS102071

Investigation of polycyclic
aromatic hydrocarbon (PAH) levels
02/01/2014 31/03/2014 Fera
in chocolate and chocolate
confectionery products

£133,234

£212,218

£25,000

▲
Back to
Contents
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Chemical Safety Programme
Organic contaminants
Project code Project title

Start date End date

Organisation

Expenditure
2013/14
financial
year

FS102076

An investigation to establish the
types and levels of non-volatile
Premier
N-nitroso compounds (NOC) in
01/12/2013 01/12/2015 Analytical
UK consumed foods produced by
Services
fermentation

£22,569

FS102097

Development of an electronic
database for the collating of
industry T2 and HT2 mycotoxin
data

01/11/2013 31/03/2016 Fera

£11,528

FS102101

Determination of masked
mycotoxins in cereals and
cereal-based foods

Hallmark Meat
Hygiene Ltd,
01/12/2014 31/03/2015 Fera and
University of
Aberdeen

£16,321

FS142001

Acrylamide and furan survey –
analysis of samples

Premier
10/11/2011 28/03/2014 Analytical
Services

£65,848

FS203005

Analysis of banana chips for
polycyclic aromatic hydrocarbon
(PAH)

12/08/2013 21/02/2014 Fera

£30,000

FS231003

Premier
4-year surveillance for mycotoxins
01/01/2009 31/08/2014 Analytical
– analysis
Services

£21,000

FS231031

4-year surveillance for mycotoxins
Ventress
01/08/2010 30/04/2014
– sampling
Technical Ltd

£22,200

FS410016

Studies of the fate and behaviour
University of
of brominated flame retardants in 01/10/2013 30/09/2016
Birmingham
domestic kitchens

£9,000

FS513010

Carry out a mass balance for
bromine compounds in food and
feed samples, quantifying the
levels of common brominated
03/06/2013 30/06/2015 Fera
flame retardants (BFR) and
identifying the presence of any
new BFRs

£135,987

▲
Back to
Contents
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Chemical Safety Programme
Organic contaminants
Project code Project title

FS516009

Start date End date

Organisation

Monitoring the presence of ergot
alkaloids in cereals and a study of
a possible relationship between
07/02/2014 30/04/2014 Campden BRI
occurrence of sclerotia content
and levels of ergot alkaloids

Organic contaminants total

Expenditure
2013/14
financial
year

£21,217

£876,731
Risk assessment

FS121053

Total Diet Study Exposure
(EU project –TDS Exposure)

01/02/2012 31/01/2016 Fera

FS231016

Interpretation of margin of
exposure for genotoxic
carcinogens

01/01/2010 31/10/2013

FS231018

A double blind placebo controlled
parallel trial of soy
01/10/2009 27/02/2015 University of Hull £99,300
phytoestrogens in patients with
compensated hypogonadism

FS231019▼

Human in vivo and in vitro studies
on gastrointestinal absorption of
01/02/2010 30/03/2013 HSL
nanoparticles: the effect of size
and surface properties

FS231020

A double blind placebo controlled
parallel trial of soy isoflavones on
01/01/2010 19/12/2014 University of Hull £124,819
markers of bone turnover in
females in early menopause

FS231022

Aggregate and cumulative risk of
pesticides: an online integrated
01/09/2010 30/11/2013 Fera
strategy (ACROPOLIS)

£42,946

FS235012

The effects of preparation and
processing on commonly
detected permitted pesticide
residues in some UK grown fruit,
salads and vegetables

£84,024

£14,640

Imperial College
£52,901
London

£300

14/12/2011 30/09/2015 AFBI

Risk assessment total

£418,930

▲
Back to
Contents

▼ Payment carried over from financial year 2012/2013 or delayed final project payment

Annual Science Report 2013/14

142

Chemical Safety Programme
Additives and food contact materials

Project code Project title

FS241007▼

Develop a post market test for
recycled food contact materials

Start date End date

Organisation

Expenditure
2013/14
financial
year

01/03/2011 28/02/2013

Smithers Rapra
Technology Ltd

£450

Additives and food contact materials total

£450

Novel and emerging technologies
FS231071

Nanoparticles in food: analytical
methods for detection and
characterisation

01/01/2010 31/05/2013 Fera

£18,000

FS244027

Validation of detection methods
for GMOs

Nacionalni
02/01/2012 31/12/2014 Institut Za
Biologijo

£252,971

Novel and emerging technologies total

£270,971

Food allergy and intolerance

▲
Back to
Contents

FS231062

Characterisation of the immune
mechanisms involved in the
induction of oral tolerance to
peanuts in children

01/07/2007 30/09/2015

Kings College
London

£3,796

FS231063

Randomized controlled trial of
early introduction of allergenic
foods to induce tolerance in
infants (EAT study)

15/01/2008 31/03/2015

Kings College
London

£161,866

FS231065

Importance of skin exposure to
allergens in the development of
food allergy

15/07/2009 28/02/2014

University
College Cork

£127,348

FS241037

TRACE (The effect of extrinsic
factors on food allergy)

Addenbrookes
30/04/2012 31/08/2016 NHS Foundation £383,021
Trust

FS241038

Survey of allergen advisory
labelling and allergen content of
UK retail pre-packed processed
foods

31/05/2012 30/10/2014 RSSL

FS305004▼

Baseline study on the provision of
University of
allergy information to consumers 09/11/2012 31/03/2014
Westminster
for foods sold as loose

FS305005

Systematic literature review of
scientific published literature on
infant feeding and development
of atopic autoimmune disease

22/03/2013 30/03/2015

Food Standards Agency

£76,816

Imperial College
£116,750
London

▼ Payment carried over from financial year 2012/2013 or delayed final project payment
▼ Social science research project or includes social science

£17,496
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Chemical Safety Programme
Food allergy and intolerance
Project code Project title

Start date End date

Organisation

Expenditure
2013/14
financial
year

FS305010

Data analysis of UK PIFA birth
cohort to understand the
University of
incidence and risk factors for
01/02/2013 30/07/2014
Southampton
food allergy in children aged 0 to
2 years

£4,439

FS305013▼

The preferences of those with
University of
food allergies and/or intolerances 03/03/2014 01/03/2016
Bath
when eating out

£70,000

FS305014

Quantitative risk assessment of
food products crosscontaminated with allergens

£22,440

01/11/2013 30/09/2014

TNO Quality of
Life

Food allergy and intolerance total

£983,971

Chemical Safety Programme science and evidence total

£3,055,423

Other Chemical Safety Programme expenditure
Radiological monitoring

£2,470,515

Programme support*

£430,479

Chemical Safety Programme total

£5,956,417

Dietary Health and Nutrition Programme
Project code Project title

Start date End date

Organisation

Expenditure
2013/14
financial
year

FS111111

2014 Urinary sodium survey for
Scotland

FS307001▼

Northern Ireland pilot in calorie
University of
01/08/2012 31/10/2013
information in catering businesses
Westminster

£50,061

FS307009

An assessment of out of home
food and drink purchase in
Scotland

10/04/2013 30/09/2013 The NPD Group

£37,790

FS307012

Monitoring food, drink and
nutrients purchased into the
home in Scotland

01/11/2013 28/02/2016 TNS UK Ltd

£65,685

27/11/2013 31/07/2015 PHE

£30,000

▼ Social science research project or includes social science

* Programme support comprises: sample collection and storage, expert and scientific research workshops, provision of
external expert and scientific advice, data to increase evidence base, provision of scientific appraisals, knowledge
transfer costs and administration and scientific advisory committee secretariat and meeting costs.
Annual Science Report 2013/14
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Dietary Health and Nutrition Programme
Project code Project title

Start date End date

Organisation

Expenditure
2013/14
financial
year

The influence of the food
environment and Scottish Index
of Multiple Deprivation (SIMD) on
University of
01/02/2014 31/10/2014
food and drink purchased by
Hertfordshire
secondary school pupils beyond
the school gate

£33,203

Technical recipe evaluation for the
University of
Northern Ireland pilot on calorie 12/11/2012 31/03/2013
Ulster
information in catering businesses

£7,267

FS411010

Development of ‘Dish It Up’ as a
resource for early school leavers

30/11/2012 30/09/2013 safefood

£310

FS411018▼

Front of pack nutrition labelling
research

11/11/2013 31/03/2014 Ipsos Mori

£31,670

FS411024

A comparison of secondary
school food choices at lunchtime

01/03/2014 30/09/2014

Newcastle
University

£10,000

FS424015

Analysis of vitamin D status in
blood plasma samples from
Scottish health survey in 2010
and 2011

Scottish
Government
Analytical
01/01/2010 31/08/2013 Services Division £625
and Scottish
Centre for Social
Research

FS424018

Estimation of food and nutrient
The Robert
intakes from living costs and food 16/11/2009 31/12/2014 Gordon
survey purchase data in Scotland
University

FS411002▼

FS411008
▼▼

Dietary Health and Nutrition Programme science and evidence total

£56,036
£322,647

Other Dietary Health and Nutrition Programme expenditure
Programme support*

£120,187

Dietary Health and Nutrition Programme total

£442,834

▼ Payment carried over from financial year 2012/2013 or delayed final project payment

▲
Back to
Contents

▼ Social science research project or includes social science

* Programme support comprises: sample collection and storage, expert and scientific research workshops, provision of
external expert and scientific advice, data to increase evidence base, provision of scientific appraisals, knowledge
transfer costs and administration and scientific advisory committee secretariat and meeting costs.
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Effective Risk-Based Enforcement and Compliance Programme
Food hygiene delivery programme related evidence
Expenditure
2013/14
financial
year

Project
code

Project title

FS204009▼

To evaluate the effectiveness of
independently accredited
assurance schemes and the role
18/12/2012 30/04/2013 ICF GHK
they could play in the delivery of
official controls at UK points of
entry

£17,265

FS244011▼

Evaluation of the national Food
Hygiene Rating Scheme for
England, Wales and Northern
Ireland and the Food Hygiene
Information Scheme in Scotland

£265,718

FS245021

Start date End date

Organisation

University of
14/09/2011 31/10/2014 Westminster and
NatCen

Segmentation of small medium01/01/2012 25/02/2013 Brook Lyndhurst
sized food enterprises

£1,500

FS410010▼

Food Hygiene Rating Scheme/
Food Hygiene Information
Scheme – campaign evaluation

19/12/2012 07/08/2013 Ipsos Mori

£32,672

FS512513▼

Review and synthesis of
regulations, cultures and
behaviours evidence

18/11/2013 31/08/2014 IES

£57,600

▼▼

Food hygiene delivery programme related evidence total

£374,755

Research to support official controls on shellfish and fish
FS102063

Understanding the factors
governing Azadinium-generated
01/10/2013 31/03/2017 SAMS
shellfish toxicity in Scottish
waters

FS241055

Review of the risk management
practices employed throughout
the fish processing chain in
relation to controlling histamine
formation in at-risk fish species
in Scotland

FS241058

Development and assessment of
specific probes for detection and
monitoring of toxin-producing
01/11/2011 31/05/2013 SAMS
phytoplankton species in
Scottish waters

£6,000

Grimsby Institute
01/09/2011 30/11/2013 of Further and
£18,521
Higher Education

£9,013

▼ Payment carried over from financial year 2012/2013 or delayed final project payment
▼ Social science research project or includes social science

▲
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Effective Risk-Based Enforcement and Compliance Programme
Research to support official controls on shellfish and fish
Expenditure
2013/14
financial
year

Project
code

Project title

FS512006

Critical review of the current
evidence for the potential use of
indicator shellfish species to
01/03/2013 31/10/2013 CEFAS
classify UK shellfish production
areas

£28,293

FS513005

Research to support the
development of a monitoring
programme for new or emerging 01/10/2012 31/05/2013 CEFAS
marine biotoxins in shellfish in
UK waters

£1,000

FS513404

Review of approaches for
establishing exclusion zones for
shellfish harvesting around
sewage discharge points

01/12/2013 31/05/2014 AWS

£33,947

FS516008

Investigation to consider
improvements to current
enforcement and business
risk-management practices
associated with domoic acid in
whole King Scallops

01/03/2014 30/09/2014 SAMS

£29,282

FS616037

Critical review of the current
evidence for the use of indicator
shellfish species for purposes of
Seafood Safety
biotoxin and chemical
01/03/2014 01/08/2014
Assessment
contaminants monitoring in
Scottish shellfish production
areas

Start date End date

Organisation

Research to support official controls on shellfish and fish total

£12,920

£138,976

Animal feed statutory enforcement

FS616004▼

Developing an overview of
delivery of official controls for
food and feed safety and
standards by local authorities
and port health authorities
across the UK

AMTEC
Consulting
30/04/2012 31/03/2013
International
Limited

Animal feed statutory enforcement total

▲
Back to
Contents

▼ Payment carried over from financial year 2012/2013 or delayed final project payment
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£39,651

£39,651
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Effective Risk-Based Enforcement and Compliance Programme
Imported foods
Project
code

Project title

Start date End date

Organisation

Expenditure
2013/14
financial
year

FS204006

Investigation of the overall
effectiveness of food sampling
and surveillance in the UK by
local and port health authorities

01/10/2013 31/03/2014

Greenstreet
Berman Ltd

£48,483

Imported foods total

£48,483
General enforcement and compliance

FS222001

Development of risk based
sampling guidance for local
authority enforcement officers

23/03/2012 31/07/2014

Greenstreet
Berman Ltd

FS305027

Food information to consumers
regulation baseline survey

04/02/2014 16/05/2014

Best Foot Forward
£18,379
Anthesis

FS512511▼

Proposals to test food business's
proposed alternative controls to
the separate use of complex
17/12/2013 31/03/2014 Campden BRI
equipment, which can equally
effectively control the risk of
E. coli O157

FS514106

Baseline for evaluation of EU FIC
Best Foot Forward
(Food Information to
04/02/2014 16/05/2014
£18,429
Anthesis
Consumers)

FS615017

Enforcement of small food
manufacturers review

University of
28/06/2013 31/11/2013 Westminster and
IFF Research

£77,695

FS616002

Review of Delivery of Official
Controls (RDOC) citizen and
local authority professional
forums

01/07/2012 01/07/2013 BMRB

£10,524

FS616021▼

In-depth exploration of official
controls for food and feed safety
Quo Vadis
and standards by local
01/09/2012 30/04/2013 Consulting
authorities and port health
Partners Ltd
authorities

£28,258

£74,055

£75,694

General enforcement and compliance total

£303,034

Effective Risk-Based Enforcement and Compliance Programme science and evidence total

£904,899

▲

▼ Social science research project or includes social science
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Effective Risk-Based Enforcement and Compliance Programme
Other Effective Risk-Based Enforcement and Compliance Programme expenditure
Dairy hygiene controls

£809,642

Wine standards

£11,156

Shellfish and marine biotoxin monitoring and surveillance

£4,584,255

Other official controls

£6,173,533

Programme support*

£198,518

Effective Risk-Based Enforcement and Compliance Programme total

£12,682,003

Cross-Cutting/Strategic Work Programme
Cross-cutting data sets
Project code Project title

Start date End date

Organisation

Expenditure
2013/14
financial
year

FS136006

National Diet and Nutrition
Survey (NDNS) rolling
programme

01/04/2009 31/03/2017 PHE

£163,756

FS231078

National Diet and Nutrition
Survey (NDNS) rolling
programme for years 6-9

01/04/2013 31/03/2017 PHE

£500,000

Food and You survey 2012

12/09/2011 31/03/2013 TNS UK Ltd

£2,651

FS244007
▼▼

FS307014▼

Food and You – Secondary data
analysis to consider relationships
06/01/2014 23/05/2014 NCSR
between food safety and
nutrition

£17,826

FS409012▼

Food and You – Secondary data
analysis of the Agency's Food
and You survey to increase the 11/11/2013 31/03/2014 NCSR
understanding of domestic food
safety practices

£36,075

FS409014▼

Provision of an attitudes and
behaviour survey – Food and
You wave 3

06/01/2014 31/10/2014 TNS UK Ltd

£39,367

Food and You survey wave 2,
Scottish sample boost

12/09/2011 31/01/2013 TNS UK Ltd

£25,600

FS411003
▼▼

▼ Payment carried over from financial year 2012/2013 or delayed final project payment
▼ Social science research project or includes social science

▲
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Contents

* Programme support comprises: sample collection and storage, expert and scientific research workshops, provision of
external expert and scientific advice, data to increase evidence base, provision of scientific appraisals, knowledge
transfer costs and administration and scientific advisory committee secretariat and meeting costs.
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Cross-Cutting/Strategic Work Programme
Cross-cutting data sets
Project code Project title
FS411004
▼▼

FS526001

Start date End date

Organisation

Expenditure
2013/14
financial
year

Food and You Survey – wave 2

04/01/2012 03/01/2013 TNS UK Ltd

£2,660

National Diet and Nutrition
Survey (NDNS) rolling
programme

01/09/2012 31/12/2018 DH

£41,597

Cross-cutting data sets total

£929,532
Strategic evidence

FS101086

Strategic challenge 2012:
Evaluation of the feasibility of a
tandem bacteriophage lysin/
20/05/2013 31/03/2014 Fera
lipopolysaccardide stripper
approach to eliminating gram-ve
bacteria

£13,561

FS101088

Strategic challenge 2012:
Enhancing knowledge of
norovirus behaviour in the
marine environment to enable
better risk management in
molluscan shellfisheries

01/08/2013 31/12/2015 CEFAS

£44,115

FS102061

FSA Strategic challenge 2012:
Green badge system for food
safety

03/06/2013 31/08/2014 Veraz Ltd

£54,728

FS102064

FSA Strategic challenge 2012:
Mung bean disinfection using
cold atmospheric plasma

19/08/2013 31/08/2014 Campden BRI

£60,810

FS102067

FSA Strategic challenge 2012:
Risk modelling of food fraud
temptation 'Outsmart'
intelligent risk model scoping
project

03/06/2013 30/09/2014 NSF-CMI Ltd

£59,721

FS102068

FSA Strategic challenge 2012:
Synthetic biology: Prospective
products and applications for
15/06/2013 22/02/2014 Fera
food-feed and requirements for
regulation

£32,200

▼ Payment carried over from financial year 2012/2013 or delayed final project payment
▼ Social science research project or includes social science

▲
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Cross-Cutting/Strategic Work Programme
Strategic evidence

Project code Project title

FS517006

Start date End date

Organisation

Safeguard
Strategic challenge 2013: (TSB):
01/12/2013 30/11/2014 Biosystems
Antipasto
Holdings Ltd

Strategic evidence total

Expenditure
2013/14
financial
year
£7,816
£272,951

Social science and analytical evidence
FS101020

Consumer willingness to pay for
GHK Consulting
14/01/2013 14/12/2013
food safety health outcomes
Ltd

£36,896

FS409003▼

Biannual public attitudes tracker
TNS Research
02/08/2012 31/05/2014
(6 monthly)
International Ltd

£26,578

Social science and analytical evidence total

£64,474

Futures, horizon scanning, emerging risks
FS102051A

Data sharing partnership on
meat authenticity testing

18/02/2013 31/10/2014 Campden BRI

£111,986

FS102051B

A project to establish whether
carry-over of meat species
occurs in UK meat-processing
plants during the GMP
production of mincemeat

01/04/2013 29/11/2013 LGC

£264,000

FS102062

Listeria genomics pilot

28/06/2013 11/09/2013 Fera

£6,825

FS246007

Plausible future scenarios for the
Cranfield
UK food and feed system - 2015 01/04/2012 31/03/2014
University
& 2035

£50,000

FS515018

Study on geographic origin
testing

£134,897

09/12/2013 28/02/2014 Fera

Futures, horizon scanning, emerging risks total

£567,708

Cross-Cutting/Strategic Work Programme science and evidence total

£1,833,665

Other Cross-Cutting/Strategic Work Programme expenditure
FSA Post Graduate Scholarship Scheme**

£250

Skills, Capabilities and Partnerships

£184,306

National Reference Laboratories (NRLs)

£1,062,316

Programme support*

£1,081,977

Cross-Cutting/Strategic Work Programme total

£4,162,514

▼ Social science research project or includes social science

▲
Back to
Contents

* Programme support comprises: sample collection and storage, expert and scientific research workshops, provision of
external expert and scientific advice, data to increase evidence base, provision of scientific appraisals, knowledge
transfer costs and administration and scientific advisory committee secretariat and meeting costs.
** The FSA launched a postgraduate scholarship scheme (PGSS) in 2004 to help provide researchers with skills relevant
to the FSA’s future needs. 23 projects were funded through the scheme. The last call for applications closed on 31
March 2009 and currently there are no plans to issue a further call as the FSA is reviewing its needs for skills support
and the best way to deliver these.
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Summary Table
Programme

Expenditure
2013/14
financial
year

Hygiene and Microbiology

£3,113,746

Chemical Safety

£5,956,417

Dietary and Nutrition

£442,834

Effective Risk-Based Enforcement and Compliance

£12,682,003

Cross-Cutting/Strategic

£4,162,514

Total science and evidence gathering spend 2013/2014

£26,357,514

▲
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Annex B – Tables of co-funded projects

Projects include those funded by us and one or more other organisations, and/or
projects where the data or resources are from previous research.
Table 1
Co-funded projects in the EU framework programme 7
Project
code

Title

Full Title

FS121053

TDS

Total Diet Study Exposure (EU project –TDS
01/02/2012 31/01/2016
Exposure)

FS231022

ACROPOLIS

Aggregate and cumulative risk of
pesticides: an online integrated strategy

01/09/2010 30/11/2013

FS231071

NANOLYSE

Nanoparticles in food: analytical methods
for detection and characterisation

01/01/2010 31/05/2013

PROMETHEUS

Process contaminants: mitigation and
elimination techniques for high food
quality and their evaluation using sensors
and simulation

01/05/2011 30/04/2014

FS241029

▲
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Table 2
Other co-funded science and evidence-gathering work
Project
code

Co-funder(s)

Full Title

Start date End date

FS101042

MRC

Sources, seasonality, transmission and
control: campylobacter and human
behaviour in a changing environment

08/05/2012 08/05/2017

FS101071

DH

Quantifying ESLB-positive E. coli in retail
raw meat and vegetable in the UK

01/08/2013 30/09/2014

FS101075

Defra

C, L and H-type BSE: typing using MS

01/09/2012 31/08/2014

FS101076

Defra

Cost-effective strategies for BSE and
scrapie surveillance in Britain and policy
implications

01/07/2012 30/09/2014

FS101077

Defra

The detection of low levels of BSE-PrPSc in
01/10/2012 30/09/2014
the presence of an excess of scrapie-PrPSc

FS101088

Defra

Strategic challenge 2012: Enhancing
knowledge of norovirus behaviour in the
marine environment to enable better risk
management in molluscan shellfisheries

01/08/2013 31/12/2015

FS102055

EFSA

Survey on sterigmatocystin in food

01/03/2014 31/07/2015

FS102061

TSB

FSA Strategic challenge 2012: Green
badge system for food safety

03/06/2013 31/08/2014

FS102063

SAMS

Understanding the factors governing
Azadinium-generated shellfish toxicity in
Scottish waters

01/10/2013 31/03/2017

FS102064

TSB

FSA Strategic challenge 2012: Mung bean
19/08/2013 31/08/2014
disinfection using cold atmospheric plasma

TSB

FSA Strategic challenge 2012: Risk
modelling of food fraud temptation
'Outsmart' intelligent risk model scoping
project

03/06/2013 30/09/2014

TSB

FSA Strategic challenge 2012: Synthetic
biology: Prospective products and
applications for food-feed and
requirements for regulation

15/06/2013 22/02/2014

FS121014C

Defra

Maintaining sentinel surveillance for
human campylobacteriosis in Oxfordshire:
monitoring the impact of poultry industry
interventions

01/07/2011 30/06/2014

FS131006

EA, SEPA, NIEA

Radioactivity In Food and the Environment
01/04/2007 31/12/2013
(RIFE) report

FS131007

CEFAS

Marine assessment and advice

FS131008

EA, HSE

Radiological assessments by ‘habits’ survey 01/04/2013 31/03/2016

FS211001

EC

EU harmonised survey of Listeria
monocytogenes in a range of ready-to-eat 01/11/2010 30/11/2013
foods

FS102067

FS102068

01/08/2013 31/03/2016
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Table 2
Other co-funded science and evidence-gathering work
Project
code

Co-funder(s)

Full Title

Start date End date

FS231062

US NIH

Characterisation of the immune
mechanisms involved in the induction of
oral tolerance to peanuts in children

01/07/2007 30/09/2015

FS231063

MRC, St Thomas'
Randomized controlled trial of early
Hospital and St
introduction of allergenic foods to induce
George's Hospital Trust tolerance in infants (EAT study)

FS231078

PHE

National Diet and Nutrition Survey (NDNS)
01/04/2013 31/03/2017
rolling programme for years 6-9

FS231081

BBSRC

Production systems, bird welfare and
endemic disease affect the susceptibility of 26/09/2011 31/03/2014
chickens to campylobacter

FS231082

BBSRC

Campylobacter phase variation and its
impact on immunity and vaccine
development.

05/03/2012 04/03/2015

FS231083

BBSRC

Interventions effects on campylobacter
populations in poultry and poultry meat

01/02/2012 31/05/2015

FS231084

BBSRC

Integrating microbiology and modelling to
determine the source of campylobacter
01/02/2012 31/03/2014
infection in the broiler house and develop
interventions

FS231085

BBSRC

Dynamics of susceptibility and
transmission of Campylobacter jejuni in
chickens

01/10/2012 30/09/2014

FS231086

BBSRC

Modelling campylobacter survival and
spread through poultry processing: a
population genomics approach

05/03/2012 04/03/2014

FS246007

Defra, Natural
England, Welsh
Government, Scottish
Plausible future scenarios for the UK food
Government,
and feed system – 2015 & 2035
CAMERAS, EA, MMO,
Forestry Commission,
NERC

FS305027

Defra

FS410016

Studies of the fate and behaviour of
NERC and the Chinese
brominated flame retardants in domestic
Academy of Science
kitchens

01/04/2012 31/03/2014

Food information to consumers regulation
04/02/2014 16/05/2014
baseline survey
01/10/2013 30/09/2016

FS424015

Scottish Government

Analysis of vitamin D status in blood
plasma samples from Scottish health
survey in 2010 and 2011

FS424018

Scottish Government

Estimation of food and nutrient intakes
from living costs and food survey purchase 16/11/2009 31/12/2014
data in Scotland

▲
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15/01/2008 31/03/2015

Food Standards Agency

01/01/2010 31/08/2013
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Table 2
Other co-funded science and evidence-gathering work
Project
code

Co-funder(s)

Full Title

Start date End date

FS514106

Defra

Baseline for evaluation of EU FIC (Food
Information to Consumers)

04/02/2014 16/05/2014

FS517004

ENVA–JRU BIPAR
FLI,
DLO-CVI,
UASVM CN,
ISS,
RVC,
ANSES – USC EpiToxo

Relationship between seroprevalence in
the main livestock species and presence of 13/11/2013 30/11/2015
Toxoplasma gondii in meat

FS517006

TSB

Strategic challenge 2013: (TSB): Antipasto 01/12/2013 30/11/2014

▲
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Glossary of Funders
AFBI
AHVLA
ANSES
AWS
BBSRC
BMRB
CAMERAS
CEFAS
Defra
DH
DLO-CVI

▲

Agri-Food and Biosciences Institute
Animal Health and Veterinary Laboratories Agency
French Agency for Food, Environmental and Occupational Health & Safety
Aquatic Water Services Ltd
Biotechnology and Biological Sciences Research Council
British Market Research Bureau
Coordinated Agenda for Marine, Environment and Rural Affairs Science
Centre for Environment, Fisheries & Aquaculture Science
Department for Environment, Food and Rural affairs
Department of Health
Stichting Dienst Landbouwkundig Onderzoek Central Veterinary Institute
(the Netherlands)
EA
Environment Agency
EC
European Commission
ENVA
National Veterinary School of Alfort (France)
Fera
Food and Environment Research Agency
FLI
Friedrich-Loeffler-Institut (Germany)
HSE
Health and Safety Executive
HSL
Health and Safety Laboratory
IES
Institute for Employment Studies
ISS
Istituto Superiore di Sanità (Italy)
LFR
Leatherhead Food Research
LGC
Laboratory of the Government Chemist
MMO
Marine Management Organisation
MRC
Medical Research Council
NCSR
National Centre for Social Research
NERC
Natural Environment Research Council
NIEA
Northern Ireland Environment Agency
PHE
Public Health England
RSSL
Reading Scientific Services Limited
RVC
Royal Veterinary College
SAMS
Scottish Association for Marine Science
SEPA
Scottish Environment Protection Agency
TSB
Technology Strategy Board
US NIH
United States National Institutes of Health
USVAM CN University of Agricultural Science and Veterinary Medicine Cluj-Napoca
(Romania)
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