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Abstract

Background Antibiotic use and resistance in animal production are a concern to public health, and there

is an urgent need to reduce antibiotic use in farm animals. To prevent blame shifting, professionals from human
medicine, animal medicine and environmental backgrounds must collaborate to tackle this issue. Veterinarians are
typically responsible for overseeing and prescribing antibiotic use in animals. There are currently no available studies
on the opinions of Irish farm animal veterinarians on antibiotic use, reduction opportunities and their relationships
with farmers. A digital survey was developed and sent out to Irish farm animal veterinarians. This paper presents

the results of a cross-sectional study of Irish farm animal veterinarians' attitudes towards antimicrobial stewardship,
their prescribing behaviours, antibiotic reduction opportunities and their attitudes for the future of antibiotic use.
The veterinarian-farmer relationship is examined and potential interventions to reduce antibiotic use on farms are
identified.

Results In total, 114 complete questionnaires were received, representing approximately 11 per cent of all farm ani-
mal veterinarians in Ireland. Respondents were aware of the problem of antibiotic resistance and recognise their role
in the fight against it. They realise what actions they must take to reduce antibiotic use and identify barriers that pre-
vent their farmer clients from implementing their advice. Many of them say that they can reduce antibiotic use

on farms in the future, but some remain doubtful. There was no statistical difference between veterinarians that had
less experience working than those that had more experience in their attitudes towards future reduction in antibiotic
use.

Conclusion Most of the respondents seek to use antibiotics as judiciously as they can. The majority agree that anti-
biotic overuse is the main contributor to antibiotic resistance. Possible solutions to reduce antibiotic use include

the development of antibiotic treatment guidelines, assigning one unique practice to each farm and compulsory CPD
(Continuous Professional Development) courses.
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Introduction

Antibiotic resistance is considered as one of the big-
gest threats to human and animal health by the World
Health Organisation [1]. The WHO describes antibiotic
resistance as a “crisis that must be managed with utmost
urgency” [2], and it has been a primary focus of their
activity in the last decade The development of antibiotic
resistance is directly correlated to the increased use of
antibiotics [3]. To combat the development of antibiotic
resistance, an immediate overall reduction in antibiotic
use and a promotion of antibiotic stewardship is neces-
sary. Since the accidental discovery of the first antibiotic
Penicillin, by Alexander Fleming, a wide evolution and
widespread use took place. There is a large overlap in
the antibiotics used in animal health care and in human
health care. Antimicrobials are regarded as crucial thera-
peutic treatments for animals [4]. Shortly following Peni-
cillin’s discovery in 1929, Fleming recognised the need to
use it prudently, reminding the world to use it cautiously
in order to ensure its controlled effectiveness [5]. All
antibiotics should be used judiciously to safeguard their
effectiveness for the future.

In Ireland, antibiotics are classified as ‘Prescription
Only Medicines’ by the Health Products Regulatory
Authority [6]. This means that veterinarians are responsi-
ble for prescribing antibiotics and play a key role in their
judicious use. However, veterinarians are in a difficult
position. They must be advocates for public health, ani-
mal welfare and antibiotic stewardship but are also paid
by their farmer clients who may demand antibiotic use as
a more cost-effective means to combat disease in inten-
sive farming systems [7]. Understanding the opinions of
Irish farm animal veterinarians on factors influencing
antibiotic use is integral to developing a sustainable anti-
biotic stewardship programme and fighting against anti-
biotic resistance.

The WHO recognises the surveillance of antibiotic use
as essential in order to objectively measure any effect of
any preventive action taken against antibiotic use and
antibiotic resistance.

Implementation of the new EU Veterinary Regulations
2019/6 [8] on veterinary medical products and 2019/4 [9]
on medicated feed in January 2022 makes it a require-
ment for all EU member states to produce an annual
report on antibiotic use. The Irish government’s Depart-
ment of Agriculture Food and the Marine (DAFM) has
devised an electronic prescribing database that is cur-
rently being integrated into practice to meet these new
EU regulations. It facilitates real time recording and
reporting of all prescription-based medicines being pre-
scribed and dispensed to the mandated animal species
[10]. Each prescription has a unique number and can
be traced. It is currently undergoing a phasing in period
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after which paper prescriptions will no longer be accept-
able. These new electronic prescriptions detail the Veteri-
nary Council of Ireland (VCI) number of the prescribing
veterinarian, the species of animal, the category of ani-
mal, the Active Pharmaceutical Ingredient (API) of the
product, whether it is being used prophylactically, meta-
phylactically or therapeutically, and whether bacterial
culture and sensitivity testing has been carried out if the
veterinarian is prescribing a highest- priority critically
important antibiotic (HP-CIA) as classified by WHO [2].
This recording strategy has been critical in the reduction
of antibiotic use in countries such as the Netherlands and
Denmark, where substantial progress has already been
made [11]. The Netherlands was successful in reducing
its overall antibiotic use in farm animals by 56% in the
period between 2007 and 2012 [12]. They have captured
objective prescribing data since 2010 allowing trends and
benchmarking of individual farms, sectors and prescrib-
ing professionals to take place. Opinions of Dutch farm
animal veterinarians and farmers on antibiotic use have
been the topic of research of several authors [11, 12] and
understanding their point of view has been crucial to
their success.

Currently, there is little qualitative research available
on the opinions of Irish veterinarians regarding antibi-
otic use, or of determinants that influence their prescrib-
ing behaviour and ways to promote prudent antibiotic
use. Therefore, this study aimed to clarify the opinions of
farm animal veterinarians in Ireland regarding antibiotic
use, their prescribing behaviour with respect to antibiot-
ics, the factors that influence prescribing, and on their
attitudes to the future use of antibiotics. As part of the
study, the veterinarian-farmer relationship will be inves-
tigated, including issues surrounding uptake of veterinary
advice.

Materials and methods
The questionnaire
The questionnaire was developed by the author after
consulting an English translation of a previous ques-
tionnaire designed by Speksnijder and co-authors [11].
This questionnaire had been used in a survey conducted
in 2012 to assess the attitudes of practicing farm ani-
mal veterinarians in the Netherlands towards antibiotic
resistance and to assess their prescribing behaviours
that contribute to it.

Similar to the Dutch questionnaire, the questionnaire
was organised in sections that aimed to examine the fol-
lowing research objectives:

1. Background of the study’s participants
2. Participant opinions on antibiotic use
3. Examining the farmer-veterinarian relationship
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4. Attitudes for the future of veterinary antibiotic use
5. Solutions

In total, there were 49 questions, including 48 closed-
ended questions and one open-ended question. The
closed-ended questions were all multiple-choice ques-
tions with defined responses. Many were 5- scale Likert
items, which presents respondents with an itemised scale
from which to choose [13].

With these questions, respondents were asked to indi-
cate their degree of agreement to a stimulus object state-
ment by selecting one of five descriptive categories (0 =
completely disagree; 1 = disagree; 2 = neutral; 3 = agree;
4 = completely agree). Other questions were a variation
of Likert items with respondents asked to rank a given
statement from “very important” to “not at all impor-
tant” There were also some ranking questions (rank in
order of importance), to assess attitudes, knowledge and
self-reported behaviour regarding antibiotic use and
stewardship in food-producing animals. As part of the
questionnaire, respondents were asked to estimate the
amount of time they spent (0%, 1-20 %, 20-40%, 40-60%,
60-80% or 80-100%) with each of seven identified animal
species/sectors: poultry, pigs, cattle for eventual slaugh-
ter (not veal calves), veal calves, sheep and goats, horses,
and pets. The open-ended question enquired about the
candidate’s number of years spent in practice.

Following development, the questionnaire was piloted
with 10 practicing farm animal veterinarians known to
the author to ensure its ease of use and understanding.
It took an average of 25 minutes to complete. Following
feedback, it was adapted and sent out via weblink using
SurveyMonkey®, an online survey platform.

A copy of the questionnaire was sent to the research-
er’s university for ethical approval, which was received,
before it was distributed. The questionnaire is available in
Annex 1.

The target population

The reference population included all farm animal veteri-
narians practicing in Ireland. Veterinary Ireland (the rep-
resentative body of veterinarians in Ireland, http://www.
veterinaryireland.ie) estimates there to be about 1,000
vets in Ireland that treat food-producing animals [14].
Eligible veterinarians included those who worked at least
one to twenty percent of the time with either poultry,
pigs, cattle or small ruminants (sheep/goats).

A non-probability, ‘snowball’ sampling method was
used to enrol participants. A weblink (with an explana-
tory message) was sent directly to farm animal veterinar-
ians known to the author with a request that the link be
circulated more widely. It was also posted in the Febru-
ary and March 2022 editions of the Veterinary Ireland
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Journal 2022 and on the intranet of XL Vets as well as
being shared among the XL Vets WhatsApp group. XL
Vets is a business network of 27 independently owned
veterinary practices employing 190 Irish veterinarians in
Ireland (https://xlvets.ie), many of whom work in farm
animal practice [15].

Survey participation was voluntary. After clicking the
weblink, participants were firstly directed to a declaration
of anonymity signed by the researcher before commenc-
ing the survey. All answers were anonymous, no personal
data was collected other than the number of years spent
in practice and university of study. The researcher’s con-
tact details were posted at the beginning of the survey, to
assist with any queries. Participants were informed of the
objective of the survey mentioned above.

Data collection, management and analysis

Data were collected and managed in SurveyMonkey®
and transferred to Microsoft Excel and Jamovi (version
2.2.5) for analysis. Most data analyses were descriptive,
to calculate means, counts and percentages. SurveyMon-
key® was used to create stacked bar charts and pie charts
of responses to the Likert item questions via its facility
to export data to Microsoft Excel. Chi squared analyses
were conducted to compare years of experience as a prac-
tice veterinarian (a binary variable, either 0 = less than or
equal to seven years in practice or 1 = more than 7 years
in practice). This variable was chosen as it marks a turn
in global focus by the World Health Organisation and
other governmental agencies to tackle antibiotic resist-
ance. In 2015 the WHO described the emerging problem
of antibiotic resistance as a global threat that required the
“utmost urgency” [2]. The level of statistical significance
for all group differences was calculated using the p value
= <0.05 or <5%.

Results
The study participants
In total, 114 complete questionnaires were received, rep-
resenting approximately 11 per cent of all farm animal
veterinarians in Ireland. The average number of years of
professional experience (in practice) of respondents was
9.7 years (range 0 — 49; 71 (62.3%) had no more than
seven years of practice experience), and 71.9 % graduated
from the University College Dublin; 13.2 % from Buda-
pest; 4.4 % from a UK university; 3.5 % from Warsaw and
7 % from elsewhere. 28.9 % described themselves as prac-
tice owners; 63.2 % as employees and 7.9 % as “other”.
Table 1 presents the estimated percentage of profes-
sional time spent by respondents with different animal
species. For example, 11% of respondents are spending
80-100% of their time working with cattle (other than
veal cattle).


http://www.veterinaryireland.ie
http://www.veterinaryireland.ie
https://xlvets.ie
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Table 1 Estimated percentage of professional time that the 114 study participants spent working with different animal species

Proportion of veterinarians’ Poultry Pigs Cattle (other than Veal calves Small ruminants Horses Pets
working time spent veal)

0% 85% 86% 4% 75% 9% 33% 12%
1-20% 15% 13% 12% 21% 71% 58% 22%
20 - 40% 0% 1% 25% 2% 16% 6% 30%
40 - 60% 0% 0% 28% 0% 3% 1% 23%
60 - 80% 0% 0% 18% 2% 1% 1% 9%
80 - 100% 0% 0% 1% 0% 1% 1% 4%

Participant opinions on antibiotic use

The responses of participants to statements relating to
antibiotic use is presented in Table 2. In total, 54.4% of
respondents agreed and 26.3% strongly agreed that the
possible contribution of veterinary antibiotic use to the
development of antibiotic resistant infections in humans
is worrisome.

Cumulatively, 86.9% of respondents agreed that it is
their goal to reduce antibiotic use on farms as much as
possible.

The familiarity of and usage by study participants with
bacterial culture and antibiotic sensitivity testing (AST) is
presented in Table 3. The majority of food animal veteri-
narians (54.4%) only used culture and sensitivity testing
but only used it when antibiotic therapy was perceived to

have failed. With respect to AST familiarity and usage,
there was no statistically significant difference (p= 0.099)
between respondents based on their years of experience
in practice.

Farmer-veterinarian relationship

There was a statistically significant association (p= 0.048)
between years of experience and a respondent agreeing
or not that their decisions around antibiotic prescrip-
tion were influenced by farmers’ explicit demands. That
is, more experienced veterinarians were less likely to be
influenced by their clients’ demands, and less experi-
enced veterinarians may prioritise client satisfaction over
antibiotic stewardship in their prescribing habits.

Table 2 Responses of the 114 study participants to statements relating to antibiotic use. The responses to each statement were

scored using a Likert scale

Strongly Disagree Disagree Neither Agree Strongly Agree

Agree/

Disagree
The possible contribution of veterinary antibiotic use to the develop- 1 (0.9%) 9 (7.9%) 12 (10.5%) 62 (54.4%) 30 (26.3%)
ment of antibiotic resistance in human infections is worrisome
[tis my goal to reduce antibiotic use on farms as much as possible 1 (0.9%) 1 (0.9%) 13 (11.4%) 67 (58.8%) 32 (28.1%)
I don't have difficulties applying antibiotics when | think | can prevent 5 (4.4%) 22 (19.3%) 26 (22.8%) 40 (35.1%) 21 (18.4%)
disease
| feel the need for clear criteria to help me decide whether | should 10 (8.8%) 24(21.1%) 32(28.1%)  42(36.8%) 6 (5.3%)
continue or finish an antibiotic treatment
I need to keep my clients satisfied therefore | cannot refuse an explicit 12 (10.5%) 51(44.7%) 21 (184%) 22(19.3%) 8(7%)

demand for antibiotics

Table 3 Number (%) of study participants who either strongly agreed or agreed with a range of statements relevant to their use of
antibiotic sensitivity testing. The responses to each statement were scored using a Likert scale

Number (%)
of responses

I am familiar with culture and sensitivity testing and use it on a daily basis

I'am familiar with culture and sensitivity testing and use it on a weekly basis

I'am familiar with culture and sensitivity testing but only use it when my antibiotic therapy has failed
I rarely use culture and sensitivity testing even when my antibiotic therapy has failed

I'am not familiar with culture and sensitivity testing and have never used it

1(0.9%)
21 (18.4%)
62 (54.4%)
25 (21.9%)
5 (4.4%)
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Table 4 presents the responses of participants to state-
ments regarding antibiotic use and veterinary advice. In
total, 30.7% of respondents agreed and a further 57.9%
strongly agreed that farmers regularly fail to apply antibi-
otics correctly. Cumulatively, 74.6% of respondents found
it difficult to be considered the primary advisor given all
other advisors that advise the farmer. 57.9 % of respond-
ents agreed and a further 19.3 % strongly agreed that they
found it difficult to deviate from routines that the farmers
were accustomed to.

Attitudes for the future of veterinary antibiotic use

Respondents of this survey identified the treatment of
cattle as the area where the highest amount of reduction
of antibiotics could be achieved in the next five years,
with 53 (46.5%) and 45 (39.5%) respondents suggesting
that a 10-25% or 25-50% reduction, respectively, was con-
sidered possible in the next five years. The median value
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of respondents saw a 25% reduction in antibiotic use in
cattle over the next five years. The species of pigs and
poultry saw a lower reduction in antibiotic use predicted
by respondents.

Participants were asked their view of the statement
that ‘general antibiotic use on farms in the near future is
unlikely. Among the 114 respondents, 28 strongly agreed
or agreed with this statement, 15 neither agreed nor dis-
agreed and 71 disagreed or strongly disagreed. In other
words, 62.3% of respondents agreed that a reduction in
on-farm antibiotic use is possible in the near future.

Solutions

Table 5 presents the responses of study participants
regarding possible changes for the future regarding anti-
biotic use. Cumulatively, 92.2% of respondents agreed
that antibiotic use could be lowered further if they could
monitor animal health on a farm more frequently, and

Table 4 Responses of study participants to statements regarding antibiotic use and veterinary advice. The responses to each

statement were scored using a Likert scale

Strongly Disagree Disagree Neither Agree Strongly Agree

Agree/

Disagree
Farmers regularly fail to apply antibiotics correctly 1 (0.9%) 4 (3.5%) 8 (7%) 35(30.7%) 66 (57.9%)
Farmers regularly have difficulties in complying to their treatment proto- 1 (0.9%) 6 (5.3%) 13 (11.4%) 47 (41.2%) 47 (41.2%)
cols when treating animals
| consider it difficult to be considered the primary advisor given all other 3 (2.6%) 11(9.6%) 15(13.2%) 49 (43%) 36 (31.6%)
advisors that advise a farmer
I regularly see sick animals in which illness could have been prevented 0 (0%) 3(26%)  21(184%) 51(44.7%) 39 (34.2%)
if a farmer had listened and acted on my advice
Conflicting advice from other advisors is an important barrier for farmers 2 (1.8%) 8 (7%) 28 (24.6%)  48(42.1%) 28 (24.6%)
not implementing my advice
Farmers believe implementing my advice as too expensive 1(0.9%) 3(2.6%) 35 (30.7%) 55(48.2%) 20 (17.5%)
Farmers believe implementing my advice as too time consuming 5 (4.4%) 13(11.4%) 40 (35.1%) 35(30.7%) 21 (18.4%)
| consider it difficult to deviate from routines that farmers are accus- 1(0.9%) 13(11.4%) 12(10.5%) 66 (57.9%) 22 (19.3%)

tomed to

Table 5 Responses of study participants regarding possible changes for the future regarding antibiotic use. The responses to each

statement were scored using a Likert scale

Strongly Disagree Disagre e Neither Agree Strongly Agree

Agree/

Disagre

e
If I could monitor animal health on a farm more frequently, antibiotic use 1 (0.9%) 1 (0.9%) 7 (6.1%) 59 (51.8%) 46 (40.4%)
on that farm could be lowered further
Iam in favour of compulsory CPD on antibiotic selection and use for vet- 4 (3.5%) 8 (7%) 18(15.8%)  45(39.5%) 39 (34.2%)
erinarians
Assigning one unique practice to each farm will help reduce the level 1(0.9%) 11(96%) 17(149%) 51 (44.7%) 34 (29.8%)
of antibiotic use on farms
Regular mandatory veterinary inspections will reduce the level of antibi- 3 (2.6%) 25(21.9%) 24 (21.1%) 43 (37.7%) 19 (16.7%)

otic use on farms
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74.5 % agreed that assigning one unique practice to each
farm would help reduce the level of antibiotic use on
farms.

Cumulatively, 73.7 % of respondents were in favour of
compulsory CPD on antibiotic use for veterinarians.

Respondents were also asked to rank various actions
in order of importance to their contribution to reduce
antibiotic use. The mode value in the list was ‘an educa-
tion programme for farmers on correct antibiotic use and
the need to protect them’ Fifty out of one-hundred and
fourteen respondents listed this option as their number
one in importance. The second highest rated action was
‘benchmarking of antibiotic use (tracking of vets and
farmers) including sanctioning of high users’ and thirdly,
‘improving biosecurity on farms. These findings suggest a
strong desire amongst Irish farm animal veterinarians for
farmer education on correct antibiotic usage in order to
reduce antibiotic use.

Discussion

This study offers insights in different attitudes of farm
animal veterinarians in Ireland towards antibiotic use and
antibiotic resistance in farm animals, and their interac-
tions with farmers. Most of the respondents acknowledge
their role in antibiotic stewardship and aim to admin-
ister them judiciously, though some respondents feel
pressure to not refuse their farmer clients’ demands for
antibiotics. This previous questionnaire found that most
respondents were more likely to prescribe antimicrobials
if the farmer wanted them and the majority of veterinar-
ians thought that the farmer expected them. In this study,
this was more common among the less experienced vet-
erinarians. Many respondents are willing to apply anti-
biotics preventatively if they thought they could prevent
disease, which is contrary to current EU regulations [8,
9]. Farmer education on correct antibiotic use was seen
as a common reduction opportunity among respondents
in the survey. Most respondents saw a reduction in anti-
biotic use on farm possible in the future and the cattle
sector was viewed as having the biggest opportunity for
reduction in antibiotic use. These key findings are consid-
ered in further detail below.

Antibiotic use

Most respondents in this survey agreed that they would
not hesitate to apply antibiotics prophylactically. This is
at odds with the new EU regulation which prohibits the
prophylactic use of antibiotics except in well-defined
cases where each of the following three criteria are met:
treatment is limited to an individual (or restricted num-
ber of animals in exceptional cases), the risk of infection
is very high, and the consequences are likely to be severe
[9]. Prescribing behaviour among respondents in this
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study show a willingness to apply antibiotics preventa-
tively if they thought that they could prevent disease. In
doing so, respondents would demonstrate poor antimi-
crobial stewardship.

Antibiotic culture and susceptibility testing (AST)
allows for a precise diagnosis of a causative bacteria and
therefore, selection of the most appropriate antibiotic fol-
lowing this diagnosis. A 2013 study on AST frequency
found that 37.8 % of EU veterinary practitioners (both
farm animal and companion animal veterinarians) used
AST before starting any antibiotic therapy, 9.8 % of them
never requested it and 44.3 % used it on a seldom basis
when prompted by a poor initial response to treatment
[16, 17]. Table 3 illustrates this study’s respondents famil-
iarity and use of AST. These findings suggest that AST is
not used as frequently by Irish farm animal veterinarians
as it is in the rest of Europe.

Treatment guidelines may be an area for development
given the responses from many respondents in this sur-
vey. Currently the RUMA (Responsible Use of Medicines
in Agriculture Alliance) guidelines illustrate easy-to-read
guiding principles for each animal sector that can be
used by farmers and veterinarians [18]. The British Vet-
erinary Association (BVA) has also published prescribing
guidelines in the form of a seven-point plan for respon-
sible use of antibiotics in veterinary practice [19]. How-
ever, these guidelines are more general than those that
are available to human doctors. For example, the Health
Service Executive (HSE) in Ireland has a list of specific
diseases, descriptions of these diseases, timelines before
antibiotic application is appropriate and specifics of the
most appropriate first-line antibiotic treatment if neces-
sary, along with dosages and durations as well as different
criteria to help medical practitioners to select different
antibiotics if the specific disease becomes more compli-
cated [20]. As illustrated in Table 5, 73.7 % of respond-
ents agreed that they were in favour of compulsory CPD
on antibiotic use for veterinarians which is a promising
result.

Animal Health Ireland (AHI) has developed specific
(non-mandatory) guidelines for the treatment of masti-
tis as part of their Cell Check programme, both to assist
with mastitis control and reduce the use of intramam-
mary antibiotics [21]. This will be discussed further
below. Similar specific and easy-to- follow guidelines
could aid veterinary practitioners immensely and allow
for a more standardised treatment protocol for common
bacterial diagnoses.

The Netherlands has had successful experience with the
development and use of antibiotic formularies and, since
2013, the introduction of specific clinical guidelines (as
described in [10]). These guidelines have without doubt
played their part in the observed reduction in antibiotic
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usage, and especially the reduction in use of (HP)CIAs).
In Ireland, a whole range of different antibiotics are cur-
rently being used for the same common ailments, lead-
ing to confusion amongst veterinary colleagues. Some
practices tend to buy antibiotics in bulk, and this can
lead to veterinarians selecting antibiotics that might not
be the most appropriate for that specific disease, with the
potential to contribute to the development of antibiotic
resistance.

The farmer-veterinarian relationship

Many of the respondents found it difficult to be regarded
as the primary advisor to their farmer clients given all the
other advisors available. Respondents stated that they
often encountered scenarios where disease could have
been prevented if their advice had been followed. They
agreed that farmers regularly apply antibiotics incor-
rectly. As Table 4 illustrates, 77.2% of respondents found
it difficult to deviate from the routines that the farmers
were accustomed to. Most of the respondents (43.9%)
viewed ‘an education programme for farmers on cor-
rect antibiotic use and the need to protect them’ as the
primary antibiotic reduction opportunity over ‘bench-
marking of antibiotic use (tracking of vets and farmers)
including sanctioning of high users’ and ‘improving bios-
ecurity, which followed second and third, respectively.
Conclusions drawn from the Dutch survey [11] found
that years of experience in practice negatively related to
feelings of uncertainty in acting independently. As illus-
trated in Table 4, the results of this survey are similar to
the Dutch findings.

Martin and co-authors [22] reflect how we are currently
lacking objective data on on-farm antibiotic use in Ire-
land. The Animal Health Ireland (AHI) CellCheck techni-
cal working group has been considering this issue over an
extended period. More and co-authors [23] have analysed
national-level data in intramammary antibiotic usage
on Irish dairy farms from 2003 to 2015 and have found
that the sales of dry-cow mammary tubes have increased
yearly. The AHI CellCheck programme is a national ini-
tiative to control the mastitis in dairy cows [24]. The col-
laborative programme is supported by all sectors in the
dairy industry (farmers, co-operatives, processors, and
national co-ordinating groups), by government and all
relevant service providers (advisors and veterinarians)
[25]. Its main objective is to support the improvement of
somatic cell count (SCC, inflammatory cells that are an
indicator of mastitis) in Ireland. The programme pro-
motes milk recording (the collection of data from each
individual herd and individual animal at milking) and the
implementation of selective dry cow therapy (SDCT). All
cows were traditionally treated at drying off with a long-
acting treatment of intramammary antibiotics regardless
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of their infection status at drying off. However, the use of
antibiotics in a preventative manner is not allowed under
new EU legislation [8]. In contrast, with SDCT antibiot-
ics are only administered to those cows with evidence of
infection at the time of drying off. There has been pro-
gress in national milk quality with the average bulk milk
tank SCC falling by 100,000 cells/ml in the past decade,
and two-thirds of Irish dairy farms currently have an
average annual SCC of less than 200,000 cells/mL, which
is indicative of optimal mastitis control. Current esti-
mates suggest that milk recording is conducted on 49% of
Irish dairy farms [26], whereas currently Denmark have
milk records for 90% of their herds [27]. The number of
Irish farms completing milk recording has substantially
increased in the past year by 11.7% but there is still room
for improvement [26]. The DAFM has a target that 90% of
Irish dairy farms will complete regular milk recording by
2030. Programmes such as CellCheck can offer collabo-
ration opportunities involving farmers and veterinarians
to help them understand their role in antibiotic steward-
ship and how to use them correctly and conservatively.
Agriculture is a competitive industry and collaboration
between all the advisors on farm could be hugely benefi-
cial to improve farmer compliance.

With the introduction of the new EU veterinary regu-
lations, benchmarking of individual veterinarians’ use or
prescription of antibiotics as well as individual farmers’
use of antibiotics will now be possible. This has been a
key factor in other EU member states, allowing for the
identification of farms where use is particularly high,
to guide further investigation and assistance, and sanc-
tioning if necessary. For example. Jensen and co-authors
demonstrated a causal association between a 25% decline
in antibiotic use in the Danish pig population from 2009-
2011 following the introduction of their ‘Yellow Card’
scheme that benchmarked high antibiotic use pig farms.
This scheme contributed substantially to a reversal in the
observed trend of increasing antibiotic use during 2002-
2009 [28]. Benchmarking allows for comparisons to be
made and conclusions drawn; the findings from this sur-
vey suggest that this will also be key to reducing antibi-
otic usage in Ireland.

Attitudes for the future of veterinary antibiotic use

Any behaviour change must first start with accept-
ance of personal responsibility, so acknowledgement
of the responsibility by the respondents in this survey
in the fight against antibiotic resistance is very positive.
Cumulatively, 86.8 % of survey respondents agree that
their goal is to reduce antibiotic use on farms as much
as possible and therefore recognise their role in antibiotic
stewardship.
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The intensive sectors of pigs and poultry have been the
focus of national attention in the past few years [29, 30],
and it is understandable that a lower level of antibiotic
reduction is perceived as achievable in these sectors in the
future in this survey. No specialist pig practitioners took
part in this survey and the respondents may have limited
knowledge of this sector. The Irish pig and poultry indus-
tries have been the front runners in recording antibiotic
use [29]. The new EU regulations and the electronic pre-
scribing database being introduced by the DAFM will
record antibiotic use in additional animal species, includ-
ing cattle. Benchmarking of users will be achievable and
therefore a strong focus on antibiotic reduction across spe-
cies-specific sectors too. Collaboration and comparison of
data across all agricultural sectors will allow improvements
in antimicrobial stewardship to be made.

Public opinion may suggest that the more experienced
or older generation veterinarians may be more likely to
use more antibiotics and not see a change in antibiotic use
possible. However, the results from this survey show no
statistically significant difference between those veterinar-
ians with less than or equal to seven years of experience
and those that have more than seven years of experience.

Solutions

Opinions were taken on an approach to prescribing that
has been adopted in the Netherlands, namely the assign-
ing of a single prescribing practice to each farm [12]. Under
this approach, Dutch farmers are obliged to obtain veteri-
nary services and veterinary medicines from a single vet-
erinary practice, to reduce competition between veterinary
practices and ensure that the prescribing veterinarian has
a comprehensive understanding of the farm and over-
view over its antibiotic use. In the current study, 74.7 % of
respondents agreed that this would lead to a better under-
standing of the farm. This approach needs careful consid-
eration in the context of the future of veterinary practice in
Ireland. Respondents agreed that more regular farm visits
would offer opportunities for antibiotic reduction, and this
would also benefit the farmer-veterinarian relationship.

The new EU regulation allows veterinary antibiotic pre-
scriptions to only last for five days [9] which will result in
fewer antibiotics being prescribed and available to farm-
ers. Farmers will not be allowed stores of antibiotics to
have on stand-by, so less antibiotics will be used at the
farmer’s discretion.

Based on the results of this survey, this will be very
beneficial as the veterinarians in this study have identified
farmers’ misuse of antibiotics as one of the key factors in
reducing the veterinary effect on antibiotic resistance.
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Strengths and limitations of the study

The response rate of 114 Irish farm animal veterinar-
ians working with food-producing animals out of an
estimated 1,000 strong workforce represents circa
11% of the Irish farm animal veterinarians’ popula-
tion. As Table 1 illustrates, most of the respondents
are mixed practice veterinarians. Most veterinarians
in Ireland working with food producing animals also
work in mixed practices (practices that cater for all
animal species) [31]. There appears to be no bias in
respondents for distribution of veterinarians over the
different animal species.

Among participants, the average amount of years spent
in practice was 9.8 years. Given that most veterinarians
qualify at twenty-four years of age, this is in line with a
survey conducted by DAFM in 2020, which found more
veterinary practitioners in large and mixed practices in
the 30-39 age bracket (190 out of 674 interviewed) than
in any other age bracket [31].

By basing the bulk of the questions in this survey on
previous research [11], results can be compared with the
Dutch who have a similar dependence on agriculture in
their economy, a similar workforce of food-animal veteri-
narians and have been a front runner in the fight against
antibiotic resistance. Some questions are repeated
through the survey, though phrased differently. This
allows for consistency seen in the answers and reenforces
the conclusions drawn.

With respect to the survey strategy that was utilised in
this study, anonymity was seen as important, as a means
to encourage participants to answer honestly. Candidates
could not complete this survey without answering all
the questions, thereby minimising concerns relating to
missing data. A drawback of using the survey tool is the
possibility of differing interpretations to the questions
asked, particularly given that the questions in this sur-
vey are translated from the Dutch version [11]. Piloting
with Irish veterinarians was undertaken to minimise this
concern. The survey was quite long, with forty-nine ques-
tions in total, which may have led to survey fatigue, and
the potential that candidates may have answered some
questions with limited thought.

The survey was designed in January 2022 and distrib-
uted in February and March 2022. This was around the
same time that the new veterinary regulations [6, 7]
were being enforced. This is a strength of the research as
antibiotic resistance was fresh in the minds of Irish vet-
erinarians with the introduction of the new ePrescribing
system and many publications about the new legislation
and what it would mean.
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Conclusions

In conclusion, most of the Irish veterinarians in farm
animal practice who participated in this study seek to
use antibiotics as judiciously as they can, but there are
some barriers to prudent prescribing. The development
of antibiotic treatment guidelines, assigning one unique
practice to each farm, and compulsory CPD courses
were viewed by most respondents in this survey as pos-
sible solutions. Assuming these results reflect the views
of most farm animal veterinarians in Ireland, these areas
should be the focus for antibiotic resistance focus groups
and development planning in the future. By working in
accordance with the new veterinary medicine regula-
tions that incorporate data recording on antibiotic use
and collaborative educational schemes on antibiotic safe-
guarding, Irish veterinarians and farmers can help reduce
antibiotic use on farm and subsequently, help combat
antibiotic resistance.
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