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CHANGING ATTITUDES TO ANTIMICROBIAL USE ON THE FARM
According to new safefood-funded research, the farmer-vet relationship is key to 
the behaviour changes needed to reduce the use of antimicrobials in agriculture

‘The use of antimicrobials in animal health on the island of Ireland: 
knowledge, attitudes and behaviours’, was a two-year cross-
border project involving an inter-disciplinary collaboration between 
behavioural, animal health and veterinary scientists. Dr Áine Regan 

of Teagasc, and Professor Moira Dean of Queen’s University Belfast spoke to 
us about the project’s findings.
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The vet survey
Twenty-eight vets were given test-case scenarios describing 
responsible antimicrobial usage and asked questions that were 
designed to (a) elicit their perceptions towards responsible 
antimicrobial use; (b) identify the barriers and motivators for 
implementing such an approach; and (c) garner their own 
views on alternative treatment plans.
The barriers included the farmers’ attitude towards 
antimicrobial use and the pressure on vets to prescribe them. 
“Sometimes the farmer just wanted antibiotics, and it was 
difficult to persuade them away from it,” Moira says. In some 
instances, there was pressure from senior vets to resist 
change. Vets were also concerned about the welfare of the 
animals: They wanted to reduce usage, but they didn’t want 
the animal to suffer. 

Research aims 

The project looked at the behaviours of farmers and 
veterinarians with respect to the use of antimicrobials and 
identified the drivers, barriers and facilitators to the responsible 
use of antimicrobials and their alternatives. It looked at the 
factors underpinning attitudes towards antimicrobial usage and 
antimicrobial resistance in meat and dairy-producing animals. 
By combining behavioural and social science perspectives with 
those of veterinary and animal health, the project aimed to 
develop practice-ready, evidence-based interventions aimed 
at ensuring responsible use of antimicrobials at farm-level.
Áine explains. “It is challenging to change the routine way the 
health of animals has been managed for many years. The first 
step is to understand why changes are required in the face 
of this invisible threat, what changes are required and who 
needs to make them.” 

Creating change
The project used a combination of research methods, including 
farmer and vet surveys, and vet interviews, with the interview being 
the main data collection method, to ensure a holistic, systematic 
and ‘bottom-up’ approach, explains Professor Moira Dean.
“A theoretic framework called the COM-B Model underpinned a 
questionnaire. It’s a simplistic way of assessing a person’s ability, 
motivation, and opportunity to act and how all of these factors 
influence their behaviour. The findings were exciting and interesting 
and fed into seven behaviour change interventions.”

The farmer survey
A total of 392 farmers were surveyed to ascertain how 
antimicrobials are currently used. The survey found that 
social support and the experience level of the farmer were 
the greatest predictors of behavioural change. Generally, 
participants were positively disposed to changing their 
antimicrobial usage practices, and believed that this was 
possible at farm level, with 64% saying they had already 
made some changes. Respondents suggested introducing 
subsidised vaccination programmes or financial bonuses as a 
suitable approach to promote reduced antimcicrobial usage. 
They thought introducing policies and regulations restricting 
the use of antimicrobials was not very helpful.
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WHAT ARE ANTIMICROBIALS?

Antimicrobials are treatments that can kill 
disease-causing microorganisms. Imprudent 
(overuse or misuse) antimicrobial usage is 
accelerating the development of resistant 
bacteria, with serious consequences for 
treatment of infections in humans.

Antimicrobial resistance poses a major public 
health threat, with huge social and economic costs. 
The European Commission’s ‘From Farm to Fork’ 
strategy has set a 2030 target of reducing sales 
of antimicrobials in agriculture and aquaculture 
by 50%, and this will mean significant changes 
for farmers and vets regarding how and when 
antimicrobials can be used.



Yielding results
One of the most significant drivers of behavioural change 
on farms is the farmer-vet relationship. Although farmers 
report vets as some of their main sources of information 
on good animal health practices and advice, vets report 
challenges in effectively communicating to farmers about 
the changes required on the farm. “Research increasingly 
talks of a shift in the role of veterinarians and farm advisors 
on farms from reactive to proactive,” explains Áine. “Rather 
than a traditional role of responding to disease on farms, 
they play an active part in providing advice on best herd 
health management practices and with that, information 
on best antibiotic practices and the mantra, ‘as little as 
possible, but as much as necessary’. For this role to work 
successfully, they must be able to deliver information 
successfully and where necessary, promote behavioural 
changes in farmers through motivating them and facilitating 
collaborative decision making.” 
To support this, one of the behaviour change interventions 
designed by the project was a specialised training 
programme for animal health professionals, such as vets 
and farm advisors. The provision of technical animal health 
advice and information using specialised communication 
strategies can improve awareness and understanding of 
antimicrobial resistance, and influence motivations and 
confidence in ability to reduce antimicrobial use in the 
farming community. Follow-on funding has been received, 
and the impact is already evident through pilot projects 
delivered by psychologists in Animal Health Ireland and 
Teagasc trialling these programmes. The findings from 
the project will be discussed at a joint safefood–Teagasc 
seminar on 28 September at Teagasc, Ashtown, Dublin 15 
and the report will be available from the safefood website 
from this date.

The facilitators included a gradual approach to reducing 
antibiotic use, encouraged greater communication between 
farmer and vet, tailored treatment plans, and assigning one 
vet per farm to help build a relationship with the farmer. 
Moira noted that the emphasis should be on relationship 
building and fostering better communication so that the 
farmer takes ownership and feels in control, that they are 
making the changes needed with guidance rather than being 
told what to do.
This empirical work with farmers and vets informed effective 
and targeted intervention design. Seven behavioural change 
interventions, grounded in behavioural science, were 
developed, and a co-design process with 70 diverse agri-
food stakeholders ensured these interventions were feasible 
and practical. 
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MEET THE RESEARCHERS
Dr Áine Regan is a Research Officer at Teagasc. 
Áine is a behavioural scientist focusing on behavioural 
change, and science and risk governance in the agri-
food sector. She has a BA in Psychology, an MSc in 
Health Psychology, and a PhD in Public Health and 
Psychology. 

Professor Moira Dean is a Professor in 
consumer psychology and food security. Moira 
has worked several projects funded by the Food 
Standards Agency, safefood, The Danish Agency 
for Science Technology and Innovation, Medical 
Research Council, Economic and Social Research 
Council, the European Union and industry. She 
is experienced in qualitative and quantitative 
methodologies for the assessment of attitudes, 
values, perceptions and barriers associated with 
food, health and sustainable living.
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F ood producers frequently need to do 
microbiological testing. Some producers 
will have a good knowledge of what to do 
in these situations, for others it will be 

challenging journey into the unknown. Here we 
try to shed some light onto the process of getting 
foods tested for microorganisms, hopefully making 
that journey a little less fearful for the uninitiated.
The first thing to make clear is that testing will never 
assure safety. You can never ‘test’ a food safe. Safety is 
designed and manufactured into foods, and this involves 
the correct use of risk assessment and risk management 
procedures. The classic risk management procedure is 
correct implementation of HACCP and testing plays a role 
as a HACCP verification activity.
As a testing laboratory we will often get requests from 
producers to test their products for ‘full micro’. This term 
has no meaning and would tend to suggest that the 
requester has no real understanding of what they need, 
what the significance of the tests are and more importantly, 
what they will do with the results. On occasion, even 
producers who have long standing sampling and testing 
plans may find that they have not revisited their plans 
for many years and may be doing unnecessary testing, or 
worse not testing for something that they really need to.
So, what are the steps when thinking of undertaking 
microbiological testing?

1.Define the need
The first requirement is to understand the need: ‘why 
do I want to test? This may be driven by legislation, or 
customer specifications, or simply that the producer has 
identified a requirement to do a particular test. There 
must be a reason why a test is required, and this must 
be understood. It may be for safety reasons: testing for a 
pathogen to verify the HACCP plan is working, or for the 
presence of a viable microorganism in a sterile food. It 
may be for quality reasons: testing for a spoilage organism 
that would reduce shelf life, or it could be to check hygiene 
in production by looking for ‘hygiene indicators’. Never set 
out to test a food until you know the objective of why you 
are testing.

2.Determine the goal
Before you start to test, you must know what you will 
do with the results. When you get a test result you 
will have information that you did not have before, 
and you must know how you will use that information. 

If you test for a pathogen, never assume that every 
test will be negative. What will you do when you get 
a positive pathogen result? What action will you take? 
You need to determine and document this before you 

start testing. Similarly, if the test is for a spoilage organism 
or hygiene indicator organism, you will need to have set 
‘accept/reject’ criteria and maybe also an ‘action level’, but 
the question is what action will you take. Again, this must be 
determined and documented before you start to test.

3.Establish the criteria
It is usual for companies that undertake microbiological 
testing to set out their ‘microbiological criteria’. These are 
important statements that document several key points 
about the microbiological testing that you do. Some of the 
items that must be included in any microbiological criterion 
are listed here:
a) The test item: is this a product at the start of its shelf 

life; an end of life sample; a work in progress sample; an 
ingredient; an environmental sample from a particular 
point in production. Basically, what are you going to 
test.

b) What are you going to test for: This may be a single 
organism, or a whole range of organisms and groups. 
This part of the criterion may be driven by legislation, 
customer specification, a need for HACCP verification or 
simply a perceived risk, but the decision must be based 
around the Step 1 noted above: you must know why you 
are testing

c) How are you going to test it: what test method do you 
want to use? It is possible that the test method will be 
defined in legislation, or in a supplier specification, but 
it is up to you to decide how the test will be conducted 
and what method will be used. If you don’t feel that you 
have the right knowledge and expertise to do this, it 
may be worth calling in a reputable consultant to help.

PLAN PROPERLY FOR MICROBIOLOGICAL TESTING
A properly designed microbiological testing plan is vital for small businesses if they are 
to achieve their objectives and avoid wasting time and money, writes Roy Betts

Roy Betts
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in section 3(c). A good example may be that a laboratory 
is accredited and has a method for Listeria detection within 
its accreditation scope, however you are testing to a legal 
requitement that states the use of one very specific method 
for Listeria detection. It’s up to you to ensure that the 
specific method noted in legislation is used, or your test 
result may well be unacceptable for its intended use.
When using contract laboratories, you also must check 
how the samples will be transported and delivered to that 
laboratory. Remember that microorganisms are living, and 
it is unlikely that they will remain at static numbers in your 
sample for long periods of time, they will either grow to 
higher levels or die off. You must ensure that the way the 
sample is handled from the point it is taken in your factory, 
to the point the microbiological test is initiated, allows the 
absolute minimum change in microbial number. This may 
require chilled storage and rapid transport to the laboratory, 
and an assurance from thenthe laboratory that they will test 
the sample immediately on arrival or use chilled storage for 
the minimum time before testing commences.
Finally, you must also agree how results will be transmitted 
from contract laboratory to you. You will undoubtably want 
to have any result that is above your ‘accept/reject’ criteria 
(3e) reported to you with all haste, as you may have major 
actions to take.

Final thoughts
Setting out to do microbiological tests on foods may initially 
sound easy, but it is not. It is not unusual to see food producers 
waste enormous sums of money on testing approaches that 
are poorly designed, and give inappropriate, unwanted, or 
unacceptable results. Spending time on planning a good 
testing approach, asking ‘why am I doing this?’, ‘what will 
the results show me?’ and ‘what am I going to do with any 
out of specification results that I obtain?’, will be time very 
well spent. Once you have spent that time, then document 
all those factors and reasons. It will be important in the 
future to fully understand why you made the decisions that 
you did, documentation is the only way to do this. You may 
find that talking to an expert that can help you design the 
testing regime and the criteria that best fit your needs, will 
be of benefit to you. Finally keep in close contact with your 
testing laboratory, they are your partner in doing this work, 
you will rely on their competency to get correct results.
Remember, testing does not make a food safe, that is the 
job of a well-constructed and implemented HACCP system, 
but a properly designed microbiological testing plan will 
complement this and give confidence that the system is 
operating as expected.

d) Sampling: how many samples are you going to test, 
and how often? This is an important consideration as 
it can have major cost implications. Again, you may be 
driven to a particular testing frequency by legislative 
or customer requirements, but it’s important to 
understand why you are testing at the frequency you 
choose and the implications of testing too frequently, 
or infrequently. Frequent testing may give a greater 
confidence that HACCP is working well but could be 
costly. However infrequent testing could be more costly. 
Take an example of monthly testing for a pathogen, 
you’ve been getting negative results, then you suddenly 
obtain a positive- you need to recall. But does this 
mean you have to recall all production over the month 
as you have no data to prove the pathogen was absent 
since the last negative test. If you were testing daily, 
then your consideration may only be recalling a day’s 
production. This is only a hypothetical situation but 
shows how carefully you must consider test frequency 
when setting a microbiological criterion.

e) ‘Accept/reject’ criteria: You now know what you are 
going to test, how you are going to test it and how 
often, but the next question is, what will you do with 
the results? What does acceptable look like and why? 
What does unacceptable look like and why? If an 
unacceptable result occurs, what action are you going 
to take? Depending on the test you’ve done, actions 
may range from doing a production line audit and some 
extra cleaning and testing right through to informing 
the authorities and doing a full public recall. The action 
you take will depend on the type of test you’ve done 
and in some cases the level of organism detected, but 
you must document your intended actions in the criteria 
you set.

4.Confident testing
After understanding the need for testing and the treatment 
of results, you can now start to think about getting testing 
done. Some food producers will have their own on-site 
laboratories, others will use contract laboratories to do 
the work. Whichever you use, you must have confidence 
that the laboratory will deliver a high-quality service that is 
consistent with your requirements.
If you have your own on-site laboratory, how do you 
know that it is using the most appropriate methods or 
handling the samples in the correct way? Basically, how 
do you know you have confidence in its results. You can 
achieve this in several ways: employing previously trained 
microbiologists with a proven track record; sending your 
staff on appropriate training courses; ensuring your 
laboratory takes part in proficiency testing for all the test 
methods it operates; ultimately and perhaps the target for 
all testing laboratories would be accreditation. Accreditation 
offers the best assurance that a laboratory is operating to a 
high standard of quality, that staff are trained, methods are 
appropriate, equipment serviced and calibrated and quality 
assurance systems in place.
If you are going to use a contract testing laboratory, you 
will be looking for one that is accredited by the national 
accreditation body within the country that it is sited (e.g., 
UKAS in the UK and INAB in Ireland), but you must also 
ensure that the methods it will use on your tests are 
appropriate. Check that the methods are included within 
the scope of that laboratory’s accreditation. Do the methods 
they use fulfil the requirements that you will have detailed 

ABOUT ROY BETTS
Roy Betts is a Fellow at Campden BRI, an independent 
international food consultancy and research 
organisation. His role is to ensure that the industry 
maintains a full awareness of all microbiological 
concerns and to help companies respond to and 
manage microbiological issues relevant to them and 
their products.
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A DAY IN THE LIFE 
We talk to Dr Martin Danaher, Principal 
Research Officer and Head of the Residue 
Analysis Laboratory at Teagasc, about the 
challenges and responsibilities of his role

a game changer. In addition, we have automated 
our systems by using vibrational shaking, which 
has been in operation for the past five years, 
and this has increased throughput in the lab. The 
newer instruments are a lot more sensitive and 

allow us to simplify the analysis so we can analyse 
more dilute samples, meaning that it streamlines the 
sample preparation protocols.”

What is driving progress in the field of work Martin 
oversees? “There are a lot more residues that have been 
identified in recent years in our business,” he explains. 
“Change in legislation is also constantly driving our work; 
limits for food have been reduced so we need to have 
more sensitive methods for analysis, and this is coming 
from the EU. Industry has become more interested and 
involved in food safety, particularly in the dairy sector 
in Ireland. Today, there is far more collaboration with 
industry.”
Commenting on current work in progress, Martin notes 
that the biggest area of focus for the last few years 
is chlorine residues in dairy and horticulture products. 
He and his team have worked intensely on this subject, 
setting up methods and analysing individual samples. 
“We work closely with industry, and we have made huge 
improvements in reducing these residues particularly in 
the dairy sector.”
Concluding, Martin highlights what he enjoys most 
about his role: “The primary enjoyment of it for me is 
developing new methods and the application of these 
methods, particularly when the method gets certified; 
that is the highlight of my work. In terms of staff, it is 
great to see people getting their PhD and moving on to 
bigger and better things. A lot of our researchers have 
gone on to hold some very senior positions in industry 
and other labs.”

H ailing from the ‘Golden Vale’– west Limerick – 
Dr Martin Danaher grew up on a dairy farm. 
From a young age, he had an interest in 
science and agriculture; little wonder then 

that he ended up working for the State agency 
providing research, advisory and education in 
agriculture and food. “I have a degree in industrial 
chemistry from University of Limerick, but I have 
been working mainly in the area of analytical chemistry, 
in laboratory-based analysis.” 
He has spent most of his career with Teagasc, beginning 
with his PhD in 1998, moving on to work as a contract 
research officer on a safefood-funded research project, 
and then taking up a permanent position in the food 
safety department in 2002. For the last 20 years he 
has worked as a Research Officer, a role that involves 
overseeing research projects, applying for funding, and 
developing the research group. In 2008, he also took 
over as Head of Laboratory.
The laboratory is an accredited lab, responsible for 
veterinary drug residue analysis in food, specifically to 
comply with EU legislation. “We analyse samples taken 
from official food inspections – roughly 2,500 samples 
a year. We have approximately 15 staff in the lab at 
the moment; it varies depending on the research and 
funding.” Typically, he says, most staff are PhD students 
with a background in analytical chemistry or food 
chemistry and are registered with universities in Ireland. 
“We have technicians, technologists and research 
officers. Technicians have degrees, technologists are 
PhD students, and our Research Officers are working on 
research projects and development methods in our lab.”
Martin manages both the facilities and the projects, as 
well as dealing with stakeholders and clients around the 
ongoing research work at the lab. “In terms of facilities 
and management, it involves managing refurbishments 
and any work in the lab with our building officers. I also 
manage procurement and purchasing of equipment, and 
health and safety, which is a big challenge as there are 
a lot of requirements in this area and it has become a 
lot more detailed.”
New technology has led to the implementation of more 
extensive methods, making the lab work more complex, 
Martin explains. “We have a lot of new equipment in the 
lab for extracting samples and a lot of instrumentation 
that is used to measure residues in food. There have 
been a lot of improvements in terms of efficiencies 
regarding sample extractions. The impact of this doesn’t 
mean we are doing less work; instead, we are doing 
more samples in a shorter period of time. One of the 
key technologies inside the lab is the QuEChERS sample 
preparation protocol and we have been applying that 
technology since 2008 for our analysis, which has been 

Dr Martin 
Danaher

ABOUT MARTIN DANAHER
Where are you from? West Limerick, but I have 
lived in Dublin for the past 25 years.

What do you enjoy doing in your spare time? 
I follow a lot of sport – I am a big Limerick GAA 
supporter. I am also a keen golfer.

Do you read or prefer to watch TV when you 
want to wind down? I love to watch sport and 
the occasional movie. I don’t read much aside from 
on holidays. I listen to music a lot – various genres, 
except classical!
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NEWS AND EVENTS

safefood Bursary Award

At the Environmental Health Association of Ireland (EHAI)/ 
Chartered Institute of Environmental Health (CIEH) All-Ireland 
Environmental Health Forum in June, Dr James McIntosh 
presented this year’s safefood Bursary Award to Niamh Feeney, 
graduate in Environmental Health from Technological University 
Dublin, for her project: ‘A study on allergen labelling regulations: 
awareness and knowledge with regard to alcohol in licensed 
premises’. A bursary was also presented to Emmet Deery, 
graduate in Environmental Health from Ulster University, for 
his project that investigated the management of hand hygiene 
culture, including the motivators and barriers in relation to food 
workers within the food industry and production of raw materials.

Dr James McIntosh, 
safefood, presenting 
the safefood 
Bursary Award 
to Niamh Feeney 
from Technological 
University Dublin

Food safety training
safefood for business is a free e-learning food safety 
tool for small businesses in the food industry, from 
manufacturing to catering, to service. It covers all aspects 
of basic food safety training for staff in eight short, 
practical and engaging modules using real-life scenarios 
and workplace activities. With safefood for business 
you can provide staff training and track their progress 
across any device as they work to achieve certificates of 
completion. Scan the QR code to sign up and access all 
the modules and resources to help keep your business 
food-safe. See www.safefoodforbusiness.com 

Upcoming Events
The safefood Knowledge Network is hosting 
a series of free food safety workshops for 
small food businesses:

Controlling food poisoning  
bacteria and allergens
Participants will learn to identify the 14 food 
allergens that must be declared; develop an 
allergen label for a food product; identify factors 
contributing to bacterial growth; understand the 
importance of a good cleaning regime.
14 September Cork
20 September Belfast
12 October Killarney

Practical HACCP training
Participants will learn why HACCP is fundamental 
to Food Safety Management; to develop/modify 
a flow chart; to identify common food safety 
hazards and their controls; to understand the 
role of pre-requisites; to keep effective records to 
demonstrate compliance; and can discuss existing 
HACCP issues on the day.
13 September Cork 
21 September Belfast 
4 October Derry/Londonderry
18 October Waterford
25 October Cookstown

For more information or to register for these 
events please visit www.safefood.net/events

Seminar: 
Antimicrobial 
Resistance and 
Use in the Farming 
Sector: Negotiating 
Behaviour Change 
under New 
Legislations

28 September 10am-1pm
Teagasc Food Research Centre, 
Ashtown, Dublin 15.
In 2021, safefood commissioned and funded 
research into the use of antimicrobials in 
animal health on the island of Ireland. The 
research, conducted by Teagasc with Queen’s 
University Belfast, aimed to:
• Enhance our current understanding of 

behavioural patterns regarding the use 
of antimicrobials among farmers and 
veterinarians, and

• Recommend strategies to support good 
practices with respect to animal health.

This seminar will present the findings of 
this research.
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QUIZ TIME
Question 1
Cawl is the national dish of what country?

Question 2
What animal’s milk is Manchego cheese  
made from?

Question 3
What is stromboli?

Question 4
What type of sausage begins with M?

Question 5
Which one of these is a type of melon:  
Sprite; Casaba; Chantenay

Question 6
What colour is a Kuri squash?

Question 7
What is the edible part of an artichoke known as?

Question 8
From what part of the pig is guanciale made?

Question 9
What pastry is used in a baklava?

Question 10
What is a gobo?

safefood is delighted 
to offer one lucky quiz 
winner a fantastic food 
hamper (similar to 
pictured).

Listen up: The safefood podcasts
The safefood podcasts bring you insights and advice from 
leading experts on food safety. Through the series, we’ll be 
looking at the factors that shape the food industry on the 
island of Ireland. You can listen to the safefood podcasts at  
www.safefood.net/professional/food-safety-
podcasts or on Spotify, iTunes, Google Podcasts or 
wherever you get your podcasts. If you’re interested in 
participating, would like to make a comment or suggest 
topics, please email us at info@safefood.net.

Get involved with 
THE FOOD CHAIN
We’d love to hear from you. Would you like us to 
feature your research or industry sector? What else 
would you like us to cover in the world of food safety?  
Send your article ideas, feedback and suggestions to 
knowledgenetwork@safefood.net

Subscribe for your FREE copy 
The Food Chain comes in print and email format. To 
subscribe for free print copies (Ireland and UK only), 
contact us on knowledgenetwork@safefood.net. If you 
receive print copies via post and have changed address, 
please let us know. To receive email copies, join us on 
www.safefoodkn.net.

Join the safefood Knowledge Network
To obtain free membership of the safefood Knowledge 
Network, go to safefoodkn.net and click ‘Sign Up’. Once 
your membership is quickly approved, you can follow 
the latest Knowledge Network news, learn about events, 
and access Knowledge Network videos, conference 
presentations and lots of other useful resources.

Try your hand at this issue’s quiz 
and you could be in with a chance 
to win a super prize!

Congratulations to Dr 
Cristina Arroyo Casabona 
of the Food Safety 
Authority of Ireland who 
was the winner of issue 
23’s quiz.

Answers: 
1) Cocoa bean 2) Scurvy 
3) Nectar 4) Greece  
5) Zucchini 6) Macaroni  
7) Sushi 8) Austria  
9) Pomegranate  
10) Extra virgin olive oil

To enter: Simply complete the quiz above and 
send your answers to knowledgenetwork@
safefood.net before 4 November 2022. This 
competition is open to Knowledge Network 
members on the island of Ireland only.

PERSONAL ANNOUNCEMENT
Have you got a personal announcement that you’d like 
to share in The Food Chain? Get in touch via email: 
knowledgenetwork@safefood.net
The Food Chain is printed on recycled paper and is 
packaged in recyclable plastic.


