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A B S T R A C T

Johne’s disease in cattle is a significant global animal health challenge. Johne’s disease is chronic, affecting the
gastrointestinal tract of cattle and other ruminants and is caused by the bacteria Mycobacterium avium ssp.
Paratuberculosis. Many countries have introduced schemes and programmes to try and control the spread of
Johne’s disease, including the UK. Despite efforts to control it, however, Johne’s disease remains consistently
ranked by UK producers as the top ranked disease negatively affecting productivity, indicating that schemes are
not perceived to have solved the problem fully. Building on a global systematic review of the literature on
barriers and solutions for Johne’s disease control on-farm, we conducted an empirical study with over 400
farmers and 150 veterinary professionals across the UK. The study used workshops and semi-structured in-
terviews to understand better the challenges dairy farmers and veterinarians face in implementing on-farm
Johne’s disease management schemes with the aim of identifying solutions. The study found that four main
challenges are faced in the on-farm control of Johne’s – (1) Management of farmer expectations around Johne’s
disease, with eradication near impossible, (2) Issues regarding space for segregation and the related economics of
control (3) A ‘free-riding’ problem which can be influenced by the voluntary nature of control plans and (4)
Challenges in vet-farmer communication, including levels of knowledge. Our findings have relevance for the
control of Johne’s disease in the UK and other countries, including for regions with voluntary and compulsory
control programmes.

1. Introduction

Johne’s disease (JD) in dairy cattle is a significant global animal
health challenge (Robinson, 2020). JD is chronic, affecting the gastro-
intestinal tract of cattle and other ruminants and is caused by the bac-
teria Mycobacterium avium ssp. Paratuberculosis (MAP) (Collins et al.,
2010). Approximately 80 % of MAP infections occur within a calf’s first
month of life (Action Johne’s, 2020b). Faecal-oral transmission is the
most common route of MAP transmission, but it also spreads through
drinking contaminated colostrum and in utero ((Action Johne’s,
2020b)). Delayed manifestation of MAP infection causes challenges to

JD management as a potentially MAP infected cow may not present a
positive test but can still be an infection risk within the herd (Imada
et al., 2023). The disease is present in countries across the globe and has
negative impacts on animal welfare, productivity, and farm income
(Whittington, 2019). Many countries have introduced schemes and
programmes to try and control the spread of JD, which usually takes
considerable time. Participation in these schemes is usually voluntary
(Sorge, 2010; McAloon, 2016; Hop et al., 2011; Whittington, 2019) and
therefore their success is largely reliant on farmers’ self-motivation to
act (Robinson, 2020).

Focusing on dairy in this paper, the disease remains a significant
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problem despite evidence of farmer participation in schemes (Morrison
and Rose, 2023). For example, in Ontario where there was a voluntary
control program for dairy farmers between 2010 and 2015, evidence
seemed to suggest increasing prevalence (Imada et al., 2022). In addi-
tion, in Great Britain where 95 % of dairy producers participate in the
National Johne’s Management Plan (see Section 2), the disease was still
ranked number one in terms of its impact on national production effi-
ciency in a survey of 794 professionals in the sector and 441 dairy
farmers (AHDB, 2021). Over 80 % of UK herds that have undertaken
surveillance have evidence of JD infection (Action Johne’s, 2020b). It is
therefore imperative that we better understand the challenges to
on-farm Johne’s control, both in the UK and elsewhere, as disease
prevalence remains too high even in targeted programmes.

Scholars have conducted several studies around the world to un-
derstand barriers and solutions to on-farm JD control, with a focus on
farmer, and to a lesser extent, veterinarian behaviour (Ritter, 2017). In
their systematic review of relevant literature from the last ten years,
Morrison and Rose (Morrison and Rose, 2023) highlighted five key
barriers to JD control: the time taken to see results, a lack of space, a lack
of interest in JD control, economics, and concerns with tests.

Both Enzyme Linked Immunosorbent Assay (ELISA) and faecal
sampling are commonly used to test for JD, however both tests have
received criticism for their low sensitivity (Imada et al., 2023; Nielsen,
2009), with the diagnosing of ‘light shedders’ proving challenging
(Espejo, 2015; Bakker, 2013). In the UK context, the milk ELISA is the
most commonly used test (Beasley, 2011) and is often carried out by
large milk recording companies who test farmers’ milk for a variety of
health indicators. The ELISA test detects the level of MAP antibodies
present in milk and provides farmers with a test result that is based on
this. Jordan et al. (Jordan et al., 2020) found that test results that show
levels of MAP antibodies were confusing for farmers who were more
familiar with making decisions based on binary positive or negative test
results.

Due to the epidemiology of the disease, controlling JD in a herd can
take several years. As a result, farmers may view the costs associated
with control as too expensive when compared to the delayed future
benefits (Rasmussen, 2021) and also can result in them developing
programme fatigue (Morrison and Rose, 2023).

Recommended JD control measures include the introduction of
separate calving pens and the segregation of cows that have high levels
of JD antibodies identified through testing, both of which require
considerable space on farms. Many farmers, especially in the UK, do not
have the luxury of excess space and housing and therefore cannot
implement such measures (Collins et al., 2010; Sorge, 2010; Orpin,
2017).

Direct experience of a disease has previously been found to affect
farmers’ perceptions of how legitimate and necessary control schemes
are (Naylor et al., 2018). This also applies to JD where it has been found
that farmers who have not experienced clinical disease on farm are less
likely to participate in control programmes (Sorge, 2010; Jordan, 2020),
which is also affected by level of knowledge about control programmes
and the disease itself (Imada et al., 2023; McAloon et al., 2017; Horan
et al., 2023). Only 10–15 % of infected cows develop clinical signs
(Olsen, Sigurðardóttir,&Djønne, 2002) meaning a significant number of
infected cows do not develop clinical signs but are still an infection risk.
It is therefore important that farmers participate in JD management
schemes regardless of their experience of clinical disease on the farm.

The cost of culling cattle who have a high prevalence of MAP anti-
bodies, indicating the presence of JD, and the cost of regular JD tests can
result in farmers viewing the cost as too high (Kirkeby, 2016; Collins
et al., 2010; Wolf et al., 2015). In smaller herds or herds with a low
prevalence, there tends to be a low or negative return on investment in
JD control, which has resulted in farmers choosing not to control the
disease (McAloon, 2016).

Further insights from the literature also identify the importance of
farmer-veterinarian relationships and good communication in effective

disease control (Morrison and Rose, 2023). Though not specific to JD,
research shows the value of veterinarians in controlling disease on-farm
with 98 % of UK/US vets surveyed by McDermott et al. (2015) ranking
communication skills as similarly or more important than clinical
knowledge. Improving veterinarian communication skills by tailoring
advice to individuals, improving non-verbal communication, and
developing motivational techniques have been widely proposed as a
way of better controlling livestock diseases (e.g. (Atkinson, 2010;
MacGillivray, 2020; Bard, 2022).

Notwithstanding the scholarly interest in challenges of on-farm
Johne’s control, relatively few studies on decision-maker behaviour
have focused on both farmers and veterinarians. Exceptions include
Wolf et al. (Wolf et al., 2015), who used risk assessments compiled by
farmers and vets to explore Johne’s management in Alberta (Canada)
and Bhattarai et al. (2014) who surveyed farmers and vets in US beef
cow-calf operations about prevalence and control. In England, Robinson
(Robinson, 2020) conducted 17 dairy farmer and 7 veterinarian in-
terviews focused on management behaviours, highlighting a number of
challenges; for example, lack of farmer knowledge, the key role of the
veterinarian, and the need for long-term relationship building and social
pressure to change. The study also indicated that some veterinarians
may not place JD at the top of their list of priorities.

To summarise the discussion above, there remains significant prev-
alence of JD in UK and global dairy herds and limited qualitative data
gathering exercises from both farmers and veterinarians. Thus, there
remains a need for a more detailed and holistic understanding of what
drives on-farm JD control. This paper advances our understanding of the
challenges affecting on-farm JD control through a UK case study,
involving data collection from a substantial number of farmers and
veterinarians.

1.1. Global control programmes with a focus on the UK

This paper focuses on the UK, however insight into JD control in
other countries can offer vital context around controlling the disease.
Therefore, a selective overview of insights into JD control strategies will
follow. In Australia, JD is notifiable despite there being no regulatory
response, with control projects focusing more generally on biosecurity
and endemic diseases. Each Australian state has slightly different rules
and there are a variety of voluntary tools that farmers can use to help
(Barwell, 2022). In Austria, JD is also notifiable with compensation
offered for the slaughtering of positive cows. There is also a voluntary
MAP-control and surveillance program. A case study from Austria sug-
gested 7.5 % herd-level MAP prevalence in 2013 compared to 0.97 % in
2018/19 (Khol, 2023). In Germany, MAP-control is governed only by
recommendations made at the national level with a mixture of
province-level voluntary and mandatory control programmes, which
differ substantially as does prevalence of the disease in different places
(Donat and Eisenberg, 2023). In Italy, and Lombardy specifically, a
voluntary control program from 2014 to 2021 has seen the percentage of
herds participating increasing from 56% to 81%, with the percentage of
infected herds decreasing from 74.2 % to 52.4 % and the percentages of
herds with a MAP apparent prevalence above 5 % decreasing from 29 %
to 4% (Norma, 2023). Finally, in Canada, JD is controlled at a provincial
level with the different provincial programmes having different ap-
proaches to testing and culling (Barkema, 2018). This has been noted as
a hindrance to control of the disease as differing regulations and rules
can be confusing to farmers (Barkema, 2018).

In Great Britain (England, Scotland, Wales), the National Johne’s
Management Plan (NJMP, voluntary scheme) helps farmers control JD
on their farm. The first year of the plan requires farmers to assess their
risks and herd JD status and then adopt a management plan which is
created in collaboration with a British Cattle Veterinary Association
(BVCA) Accredited JD advisor (Action Johne’s, 2020a). Each plan is
created to meet the needs and aspirations of the farmer and will be
unique to the farm. From the second year of the scheme, it is expected
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that the plan will be reviewed annually and that the right practices and
protocols are being implemented in line with the agreed plan. Breeding
to terminal sire, improved biosecurity, improved farm management and
strategic testing are often recommended as common control measures in
the management plan (Orpin et al., 2020). Despite being voluntary and
not governed by legislation, many milk purchasers in Great Britain have
made participation in the NJMP a compulsory element of milk contracts
(Robinson, 2020) and as a result, around 95% of farmers participate in it
(Orpin et al., 2021). The NJMP is a framework for control, as opposed to
a national control or surveillance programme, therefore processors often
only require farmers to work with their vet to conduct a risk assessment,
produce a management plan and to conduct a targeted 30-cow milk
ELISA screen annually as a minimum surveillance requirement.

In addition to this programme, individual animal test data for JD
antibodies in milk are available. Recent work commissioned by Action
Group on Johne’s resulted in the development of the Johne’s Tracker
tool which was launched by the major milk recording organisations in
June 2021 (IDF, 2023; Action Johne’s, 2023). The Johne’s Tracker uses
the JD test data, comprised of individual milk ELISA data, to provide
powerful analyses and graphic outputs that support farmer/veterinarian
collaboration in disease management that is invariably required to bring
the disease under control. These data complement discussions on wider
herd level risk factors such as the risks posed by the purchase of re-
placements or the farm’s calving facilities.

The Northern Ireland JD Control Programme (NIJDCP) for Dairy
Herds is managed by Animal Health and Welfare NI (AHWNI), a not-for-
profit organisation funded entirely by the Northern Ireland Agri-Food
Industry (Strain et al., 2021). Approximately 90 % of dairy farms
within Northern Ireland participate in the programme. The core
mandatory component of the NIJDCP is the provision of a Veterinary
Risk Assessment and Management Plan (VRAMP) carried out by an
Approved Veterinary Practitioner who has been trained by AHWNI. The
VRAMP is a standardised assessment of the risks of introduction,
establishment and spread of infection within a herd, leading to the
provision of bespoke advice on risk mitigations that the herdowner
agrees to carry out. Each herd is required to undergo an annual VRAMP,
with each subsequent VRAMP focussing on changes to risk and a
re-evaluation of advice to ensure it is both relevant to the infection risks
on the farm as well as achievable by the herdowner. All VRAMPs are
captured electronically by AHWNI using a bespoke online tool. The
NIJDCP has been designed to align with Animal Health Ireland’s JD
Control Programme in the Republic of Ireland, and so facilitate the
all-island trade in milk and milk products as well as comply with UK Red
Tractor quality assurance standards.

2. Data collection and methods

The data collection for this study took place between October 2022
and April 2023 and was approved by an ethics committee at Cranfield
University. It comprised of 22 workshops (mostly online) and 28 in-
depth online interviews with both farmers and veterinary pro-
fessionals from across the UK. Data for this paper were collected from
across the UK (England, Scotland, Wales, Northern Ireland).

The 22 workshops were arranged in collaboration with vet practices,
vet nutritionists, and dairy consultants from across the UK. 20 of these
workshops were conducted online via zoom whilst two were in-person.
The in-person workshops took place in the south-west of England and
Leicester. The online workshops were attended by a range of farmers
from different practices across England, Scotland, and Wales. Two of the
online workshops were solely for farmers in Northern Ireland.

Meetings began with a 1.5-hour pre-meet with veterinary pro-
fessionals from up to four separate organisations, followed by a 1.5-hour
interactive workshop with farmers and veterinary professionals (farmers
were invited by their vet practice). An estimated total of 154 veterinary
professionals attended across all pre-meets and 418 farmers associated
with the respective vet practices attended the workshops. Attendance

ranged from 7 to 49 farmers per workshop and 4–16 vets per workshop.
It was challenging to gather exact numbers of attendees as individuals
joined and left the workshops throughout, and in some cases, farmers
did not have their cameras on so it was not possible to know how many
people were joining from their location (each ‘off’ camera was counted
as one person). Guaranteed anonymity in the workshops prevented the
socio-economic makeup of participants being known. Both the pre-meet
and workshops operated as focus groups for the research.

Before the workshops, farmers and vet practices were asked to supply
their JD data to the research team. This data was then processed by
InterHerd+ (a JD tracker developed by PAN Livestock Services Ltd)
which transformed the data into a JD tracker report for each farmer
making it easier to see their JD tests results from previous years and
other statistics such as their likelihood of culling a JD positive cow.
These reports were shared with farmers ahead of the workshop and
explained in the meeting. Industry experts facilitated the workshops and
provided an update on JD developments, conducted interactive polls,
and asked questions regarding engagement in JD control. A sample of
the poll questions are shown in Annex A. Detailed notes were made
during each workshop by different members of the research team, but it
was not recorded to create a more informal meeting. These notes were
then uploaded onto Nvivo (Version 13) (Lumivero, 2023), which facil-
itates qualitative analysis, and key themes were identified using an
inductive approach. The data contributed to the establishment of key
factors affecting Johne’s control with supporting quotes in the results
taken from the in-depth interviews subsequently carried out with former
workshop and other participants (since we did not have verbatim notes
from the workshops).

The interviews were carried out in parallel with the workshops and
offered the opportunity to collect more in-depth qualitative data with
some of the individuals who had participated (and some who had not).
Three different semi-structured interview guides were used; one for
farmers, one for the majority of veterinary professionals and a third for
veterinary professionals who were directly involved in the development
of processor JD requirements. Each of the semi-structured interview
guides are included in the Annex B. We tried to include farmers who
were both more engaged and disengaged on JD control (Ritter, 2016).

Several channels were used particularly to identify farmers who are
disengaged in JD control for interview. Vet referrals and a review of the
farmers’ JD data provided for the workshops helped to identify farmers
who had high levels of JD in their herd and therefore were expected to
be less engaged in JD control. These farmers were contacted for inter-
view. A short Qualtrics screening survey (Annex C) was also created
which asked farmers their opinions on JD control and whether they
would be willing to be interviewed. The survey was sent out to vet
practices, farming cooperatives, and other farming organisations who
then disseminated it amongst their farmers. Farmers who were willing
and were identified as being less engaged in JD control via the ques-
tionnaire, were contacted for interview. Veterinary professionals were
identified through industry contacts.

The 28 interviews (15 farmers and 13 veterinary professionals) las-
ted up to 36 minutes. The interviews all took place over zoom or via the
phone and were either voice recorded and transcribed, or written notes
were used. Written notes were made during each interview in case the
voice recording was of poor quality. These written notes were analysed
for two of the interviews due to participants being outside on the farm
and in their car during the interviews resulting in poor audio recordings.
These written notes were thematically analysed using Nvivo through a
process of inductive interview coding (Young et al., 2018).

3. Results

The farmers interviewed had a range of herd sizes from 30 to 800
milking cows. One of the farmers operated a certified organic farm.
Farmers from Wales, England, Northern Ireland, and Scotland were
interviewed. All the farmers interviewed had experienced significant JD
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problems on farm, which given the recruitment method was to be ex-
pected. However, not all the farmers interviewed were fully disengaged
with JD control. Five ‘proactive’ farmers were interviewed who
consistently went above and beyond any required JD control from their
buyers/processors. Seven ‘transition’ farmers were interviewed who
were beginning to understand the importance of JD control on their
farm but still had doubts over some of the methods being recommended.
Three ‘disengaged’ farmers were interviewed who did the bare mini-
mum required of their processors/buyers and did not fully engage in JD
control. The veterinary professionals interviewed were at different
stages in their careers, ranging from 4 to 28 years’ experience working as
a dairy vet. Several of the vets interviewed had other jobs including a
dairy farmer, a farm consultant, and an advisor to large supermarket
chains.

3.1. Challenges for on-farm Johne’s disease control

From the workshops and interviews, four themes related to barriers
to on-farm JD control were identified. Each theme had sub-themes.
These are shown in Fig. 1: 1) expectation management, 2) space and
economics, 3) free-rider problems and 4) vet-farmer relationships.

3.2. Theme 1: expectation management

The ways in which the disease itself and the control measures are
communicated to farmers, as well as challenges with tests, were found to
be a significant barrier to on-farm JD control, mirroring conclusions
from a recent systematic review (Morrison and Rose, 2023). These
communication issues fell into two sub-themes. The first of these focused

Fig. 1. Challenges for Johne’s disease control identified by our empirical study.
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on how farmers view JD control as ‘never-ending’ as they seek to
eradicate the disease rather than control it. The second sub-theme fo-
cuses on how farmers interpret and comprehend their JD data.

3.2.1. JD control never ends
The overall aim of JD control programmes is not to eradicate it, but

to control its prevalence (Action Johne’s, 2023). Dairy farmers are
familiar with disease control, for example increased hygiene practices
are commonplace to reduce incidences of mastitis (Krömker and Leim-
bach, 2017). However, it was a common occurrence in both interviews
and workshops that farmers believed that their ambition and aim was to
eradicate JD from their herds. They felt that their inability to achieve full
eradication within a reasonable time period was a significant demoti-
vator to engage in JD control. One producer noted that “it’s one of the
things that hard thing with Johne’s is you’re not going to cure it overnight.
Yeah, it’s a bit demoralizing ” (Farmer 15). Another likened JD control to
being ‘stuck on a hamster wheel’ (Farmer, Workshop 4), and another as
‘walking an endless road” (Farmer 2). One interviewee who had also
attended one of the workshops stated that ‘at the [workshop] I learned that
we couldn’t eradicate Johne’s disease, which I was disappointed about’
(Farmer 13). The focus on JD eradication instead of control also
appeared in a vet interview, with one vet stating there needs to be
‘proactiveness from the vet to advertise [JD control measures] as a tool for
disease eradication’ (Vet 3).

These quotes show there is a communication gap between what
farmers believe they can achieve versus what is actually achievable.
Farmers regularly control diseases on farm and the inability to eradicate
them is not a barrier to their control.

3.2.2. JD data is complicated
The literature extensively speaks about the uncertainty and

confusing nature of JD testing as a barrier to effective control (Morrison
and Rose, 2023). All the farmers that were interviewed and the vast
majority of those in the workshops carried out some form of regular JD
testing to meet the requirements of their buyers/processors. Concerns
were raised in the workshops over the complexity of milk ELISA results
and the complexity of the JD tracker which can be accessed through
InterHerd+ software and other web-based environments. This may be
due to some farmers receiving the tracker a short time prior to the
workshop, resulting in them not having it explained thoroughly to them.
The JD tracker converts milk ELISA results into a series of parameters
which measure the persistence, progression and management of JD on
farm. The results are colour-coded (‘traffic lights’) according to bench-
mark values derived from a sample of herds that are already used for
production parameter benchmarks (Orpin et al., 2020). Cow parameters
can move up and down the scale in consecutive tests. Communicating
tests results in this manner was confusing for farmers. One farmer stated
‘I still don’t get the test results. You get a lot of them’ and that ‘It’s hard to
understand what you’re actually trying to interpret [with the test results]’
(Farmer 9). One of the veterinary professionals interviewed echoed this
sentiment stating ‘farmers are like, well we all like, black and white an-
swers…this test is positive. Kill it. This test is negative, don’t. Whereas Johne’s
only gives that sliding scale…it’s infected with map, but that might not mean
it’s going to get Johne’s’ (Vet 3). In a similar manner, farmers liked the
idea of having all their JD data presented like on InterHerd+, however
they found that individuals had to be a ‘fairly high level to interpret
it’(Farmer 1) and said ‘it would be good if they could do a report just on the
last test’ (Farmer 9) to make it simpler for them to interpret. This state-
ment particularly highlights a lack of understanding of how to control
JD as previous test results, not just the most recent, are important in
making control decisions. Some vets agreed with the sentiment that the
data provided on the tracker was too complicated, with one arguing that
they will ‘probably even get more confused because they’ve got all this
different data of all their milk results and things like that’ (Vet 3).

3.3. Theme 2: space and economics

In our empirical study, we found the lack of space to segregate and
the associated economics of control, which partially influences space,
were key factors influencing decision-making. Even if farmers had the
willingness and understanding to take action, these barriers restricted
their ability to do so.

3.3.1. Space to segregate
Segregation of cows who are shedding MAP is important, particu-

larly keeping them away from calves and young stock. Farmers at the
workshops and in the interviews recognised this, but identified lack of
space as a key barrier to implementation. This was the most highlighted
barrier to taking effective action in the farmer workshops and many
interviewees (farmers and vets) raised it as an issue. One farmer (3) said
‘there is a problem of space. That is the biggest gripe. I think the real practical
barriers are space. Space and staffing. It’s just not possible for us to segregate
cows’. Others agreed, a farmer (2) said: “I’ve spent a lot of time doing…
academic research, but you know, inhibited by the practical realities of space.
And yeah…the physical reality of [the] farm.”

3.3.2. Economics of action
Partially related to lack of space was the cost of taking action on JD.

A farmer (1) said: “our normal milk recording cost is about 220 pounds for
280 cows, 290 cows, but you add Johne’s recording into that, and that
suddenly goes up to 800 pounds…That is a huge burden on a lot of farmers,
especially if you have a smaller farm and you’re obliged [to test].” Whilst
this affected JD decision-making in multiple ways, particularly the
reluctance of a struggling farmer to cull cattle if they appeared well,
economics also affected farm infrastructure required to segregate cows.
Two interviewees spoke about this issue, one (farmer 4) saying that “3 or
4 years ago, when the milk price was poor, and you couldn’t build anything or
get more space, I can understand that [spacing] is an issue” whilst another
(vet 5) argued “some farmers will go whole hog and go and put up new
infrastructure for calving and everything else but a lot of farmers haven’t got
that position."

3.4. Theme 3: free-rider problems

JD does not only spread within herds, but between herds. There is
evidence that JD can spread through slurry that has been imported from
other livestock farms, or that remains on shared equipment (Orpin et al.,
2020). When farmers buy in cattle to join the herd they also risk buying
in a JD positive animal (Imada et al., 2022). This creates free-rider
problems, as farmers who buy in cattle feel that whatever they do
regarding JD management, others will still do nothing which may cause
a JD problem on their farm. This de-motivated farmers from taking ac-
tion on JD themselves. The sub-themes related to free riding were
buying in cattle and the lack of compulsory legislation.

3.4.1. Buying-in cows
The NJMP in Great Britain does not provide accreditation or certi-

fication to show that a herd is low-risk, nor is there any obligation for a
farmer to share their JD status with other farmers or their processor.
This means that farmers cannot be certain that any animals they buy into
their herd will be JD free. Seven of the farmers interviewed and three of
the veterinary professionals noted this as a significant problem. One
farmer felt that anything they do to prevent JD was ‘pointless’ as ‘we
bought the problem in’ (Farmer 14). Other farmers attempted to reduce
the risk of buying Johnes in – ‘I ask for their Johne’s status. If they’re in an
auction and they won’t give me that assurance. I won’t bid on them’(Farmer
7). However, another farmer noted that ‘you can’t really be 100 %’
(Farmer 6) even if the farmer says they have no JD. This was a common
issue. One farmer talked about how he had never had a JD problem until
he bought in five cattle, all of which were JD positive – ‘the guy was
adamant that he didn’t have Johne’s on the farm, and I was like ‘obviously
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you do’ (Farmer 8). One of the farmers who was interviewed and is
classified as ‘transitioning’ talked about how difficult he found buying in
heifers stating ‘we had quite a high replacement rate, and then I would be
bringing in heifers…I wasn’t trying to do away with the source of the prob-
lem.’ (Farmer 15) This farmer also talked about the need to buy-in new
cows after being hit with TB meaning he ‘lost a lot of cows, bought in cattle
who, brought more Johne’s in. I started losing more cattle, but I didn’t do
anything’. Vets also felt that not enough precautions existed when buying
in – ‘pre-purchase testing just one or two animals. It isn’t going to give you the
herd status’ (Vet 3).

3.4.2. JD Scheme design
Like most JD control schemes, the NJMP in Great Britain is volun-

tary, however many retailers and processors are enforcing it for their
producers. Adherence to the plan is also a compulsory element of the
Red Tractor assurance scheme of which 95 % of milk producers are
members (Red Tractor, 2023). Participation in the scheme does not
involve any checks or requirements for farmers to actively reduce the
level of JD in their herd, aside from a signed declaration which states
that the vet and farmer have agreed on a plan to control the disease. This
means farmers who underestimate the significance of the disease, may
potentially be ignorant to the levels of JD on their farm, or are struggling
to get JD under control can still sell their cattle on markets and also
increase the amount of MAP in the environment. This worried one
farmer who felt that ‘unless it is made compulsory, everybody will not take it
on board…They are under no restrictions at all regarding anything and so I
think it is spreading around quite a lot’ (Farmer 13). Another echoed this
opinion stating ‘if a herd has it, it’s a big problem…it’s the sort of thing you
would need the likes of Red Tractor or your processor to really make you do
one testing the year, or to give you some sort of incentive’ (Farmer 15).
However, the ability of farm accreditation schemes to effectively regu-
late farms was questioned by a veterinary professional who said that ‘a
few vets that kind of feel a bit exasperated that certain farmers are getting red
tractor assurance when if it was up to the vet, there was no way they would
have that’ (Vet 11). As a result, some farmers wanted a certification
scheme – ‘It’d be nice to be able to say that they are Johne’s free’ (Farmer
13)

Making JD control, or at least JD testing, compulsory was supported
by some of the veterinary professionals interviewed. A vet from North-
ern Ireland argued that ‘it’s not compulsory in Northern Ireland for
[farmers] to do testing just yet, but possibly that’s coming in… it would be
great. We could be a bit more proactive about it, but I think that’s a big
hurdle’ (Vet 11). More stringent rules for farmers were supported by a
different vet who felt that ‘the really disengaged ones without government or
the milk buyers driving stuff has to be done. Some of those disinterested guys, I
don’t think any amount of trying helps. They need to be beaten with a stick,
unfortunately, to get it done’ (Vet 6)

3.5. Theme 4: vet-farmer relationships

The relationship between veterinarians and farmers is crucial to the
successful management of JD as outlined in the introductory section
(Robinson, 2020) - ‘the expectation is and the requirement is, that they
engage with their vets’ (Vet 13). However, it was clear from the interviews
with farmers and vets that often poor communication, farmer percep-
tions, and vets’ own knowledge limited the fruitfulness of these
relationships.

3.5.1. Vets not proactive on JD
One interviewee argued that ‘I think the vets understand… not all of the

nuances of [Johne’s] disease control, I think they probably get so disillu-
sioned [and] … put off pushing harder’ (Vet 8). This finding is supported
by other studies on veterinary advice where increased knowledge and
training have been associated with proactiveness to discuss disease with
farmers (Higgins et al., 2013; Svensson, 2018). In an English case study,
Robinson (Robinson, 2020) had reported that not all veterinarians rank

JD top of their list of ‘personal crusades’. Some farmers in our study also
acknowledged that vets had not discussed JD with them. When asked if
their vet recommends any JD control measures one farmer responded
‘no, not really’ (Farmer 7). Another farmer said that their ‘vets previously
just really weren’t that interested or didn’t have enough time to advise’
(Farmer 1).

3.5.2. Vets don’t understand farmer priorities
One of the vets interviewed noted that ‘we’re bad as vets talking about

disease in silos instead of general biosecurity’ (Vet 3). This tendency to
focus on a single disease at a time, rather than considering other disease
priorities, or more general biosecurity activities, frustrated farmers.
Farmers felt that JD control was just ‘another thing to add to a never-ending
list which I can’t keep on top of’ (Farmer 9). Another stated that ‘if you got
me on the phone and said, ‘your sole job is to manage Johne’s’, I could quite
confidently and happily do that. But yeah, if you ask me to manage all the
other bits at the same time there’s a problem’ (Farmer 2). Different
communication strategies that consider all diseases and biosecurity as a
single issue were desired by a vet who felt that to be more successful,
they needed a plan that said ‘feed these cows this, put these cows in this pen
and don’t always mention your Johne’s (Vet 4). Farmers in areas with high
levels of TB felt that controlling TB was their priority and therefore did
very little in terms of JD control ‘because of TB, we’ve got a load of
Johne’s. We’ve probably got five or six Johne’s dams’ (Farmer 1).

Vets also need to consider the economic priorities of farmers. Due to
the nature of JD infection, high yielding and healthy presenting cows
can often be high priority culls as they pose significant transmission risk.
However as stated by a farmer, ‘people are kind of resistant to culling cows,
which they think look extremely healthy, because I think sometimes you get a
high Johne’s positive cow and it’s a high producer and you just would never
expect it.’ (Farmer 8).

3.5.3. Vet communication skills
The literature on veterinarian skills illustrates that communication is

considered important by trainee vets (McDermott et al., 2015), but that
extra training in motivational techniques, non-verbal communication,
and tailoring advice is needed (Bard, 2022; MacGillivray, 2020). In our
study about JD, when vets were asked in interviews and workshops
about engaging farmers who were generally more resistant to intro-
ducing JD control measures, most of them said they relied on their own
instinct and knowledge of the farmer to try and best persuade them.
However, often vets felt that farmers ‘think they know everything and
won’t be told what to do’ (Vet 1) or ‘there’s a small group that just seem to be
impossible to get through to’ (Vet 5) or ‘I often feel that farmers don’t act on
my advice on any subject’ (Vet 8). Despite this, most of the vets inter-
viewed had never received any formal training on how to communicate
with difficult farmers – ‘I wouldn’t even know where to look to find any CPD
or training and that sort of thing’ (Vet 1), ‘we never had any training in how
to communicate with farmers (Vet 9).When pressed further on what could
be done to help them engage these farmers, five of the vets expressed a
need for better communication training. ‘it’s something we’ve got to know,
we’ve got to know how to talk to people about Johne’s (Vet 7) and ‘we need
more help to try and work out different personalities and how you can
communicate to clients’ (V10).

Poor communication from vets was also identified by the farmers
interviewed – one said, ‘I went up the vets yesterday for watery mouth stuff
… young vet went off on a tangent and give me a print out. Well, it’s
generalized, you know what I mean? Yeah. It’s too much of a general in-
formation’. (Farmer 7). Vets also need to consider farmers’ relationship
with their cows when communicating. The nature of JD means that
healthy looking and high yielding cows can often be considered a high-
priority cull despite them not showing signs of disease. However, some
farmers may have an emotional attachment to the cows; as one said,
‘she’s a bit of a pet, but she’s, you know, she’s been J5 for forever. And she’s
fat as a barrel. Yeah, never misses a beat. She’s a high yielding cow.’ (Farmer
10) which makes them resistant to culling.
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4. Towards solutions for on-farm Johne’s disease control
behaviours

This study has identified four key themes that prevent farmers from
implementing JD control measures on-farm – expectation management,
space and economics, free-riding and farmer-vet communication. Ele-
ments of these themes have been identified as barriers to JD control
before in other literature (Morrison and Rose, 2023) though our study
was able to gather qualitative data from a high number of both dairy
farmers and veterinary professionals as compared to previous literature.
Bringing these themes together, this section will consider how they
interact and how they relate to the wider literature on livestock disease
control. This discussion is framed in solutions-focused sections aimed at
addressing the barriers.

4.1. Farmer-vet communication and managing expectations

The first and third themes are closely linked since it is veterinarians
that are often the key actor in helping farmers interpret tests and to
participate in control schemes (barrier 1), which is in turn influenced by
communication skills (barrier 3). Several studies on UK agriculture have
found that vets are an information source for farmers on a variety of
disease issues (Richens, 2015; Shortall, 2016; Shortall, 2022; Pate,
2023). Therefore, issues surrounding vet-farmer relationships may
directly affect and exacerbate farmers lack of understanding of JD. The
data in this study indicate that vet-farmer interactions around JD are
negatively affected by elements of poor communication skills, a lack of
vet knowledge preventing them from proactively raising JD with
farmers, and vets’ failure to acknowledge the competing priorities of
their farmers. It was apparent from the data collected in this study that
vets felt as though certain farmers were simply ‘hard to reach’ and
therefore do not listen to their advice. This is a common perception of
vets who often feel as though they are ‘unable to convince their clients’
(Lam, 2011), p. 8). As a result, vets may avoid discussing certain subjects
with farmers who may receive less information on disease management.
However, a study by Jansen et al. (Jansen, 2010) argues that the idea of
‘hard to reach’ farmers is a myth. The vets in our study self-identified a
need for additional communication training to help them engage
farmers in JD control, which in turn may help them reach farmers who
have typically not listened to their advice or who may be preoccupied
with other issues on their farm. Evidence shows that training vets to be
conscious communicators and teaching them methods such as motiva-
tional interviewing can be an effective way of engaging ‘hard to reach’
clients (Bard, 2022); (Lam, 2011). In a similar vein, farmers need to be
willing to listen and collaborate with their vets and be able to effectively
communicate their needs and desires if the farmer-vet relationship is to
improve (Bard, 2019).

Inherent to good communication skills, a key element in building
effective vet-farmer relationships is understanding the competing pri-
orities and motivations of farmers. Previous attempts at achieving this
have involved tailoring advice based on-farm risk analyses (IDF, 2012).
Bard et al. (Bard, 2019) finds that veterinarians could learn how to tailor
advice in line with farmers’ motivations and worldviews better. A study
of Swedish farmers also identified differing priorities as a reason for
nonadherence to veterinary advice (Svensson, 2019). In their study,
Svensson et al. (Svensson, 2019) argued that the severity of the disease,
the needs of the farmer and the farmers attachment to animals, amongst
other things, affected how much a farmer prioritised disease control.
These factors were also noted as important to farmers in this study.
Understanding the different priorities, motivations and circumstances is
therefore crucial to understanding how to communicate with farmers
and help themmake biosecurity decisions. Vets need to understand their
clients and focus on specific aspects of JD control, whether it is herd
health, economics or sustainability to ensure they engage them (Bard,
2022). Vets could also consider how they speak about the wider context
of biosecurity and help famers prioritise certain actions which indirectly

help prevent and control other diseases (besides JD).
It was clear from the data gathered in this study that farmers were

seeking an end-goal to JD and were demotivated by the feeling that it
could never be achieved. Vets themselves talked about JD ‘eradication’
in their interviews. However, the control programmes across the UK
focus on controlling the disease and this should be clearly communi-
cated to farmers to manage expectations and prevent farmers becoming
frustrated. It has previously been noted that as part of communication
vets need to be trained to manage farmer expectations and this study
supports these claims (Bradley et al., 2011; Grant et al., 2023). Dairy
farmers are familiar with disease control, as opposed to eradication, for
example mastitis (Green, 2011) and bovine viral diarrhoea (AHDB,
2023). It is therefore recommended that communication training for
vets examines how control of these diseases is communicated to farmers
so that a similar approach can be taken for JD.

With regards to the first barrier of expectation management, the vet-
farmer relationship is important in helping farmers interpret JD tests
results and making JD culling and segregation decisions. Famers felt that
often the milk ELISA results were too complicated and that the JD
tracker could be confusing. It is a key component of strategies in all parts
of the UK that farmers and vets work as a team, with regular reviews and
joint analysis of results (Orpin et al., 2020). Whilst understanding the
data can be difficult for farmers, simplifying the milk ELISA data can
result in incorrect decision making. Therefore, again, it is important vets
have better communication training in order to engage and build re-
lationships with these farmers to work together to interpret data.

4.2. Addressing free-riding

The second barrier related to the problem of free-riding, which may
be tackled through control scheme design. JD control schemes are
almost always voluntary (Sorge, 2010; McAloon, 2016; Hop et al., 2011)
which creates the potential for free-riders. This means that the success of
the programmes ultimately depends on the self-motivation of farmers
(Robinson, 2020). It is clear from this study and other studies on the
issue that some farmers are currently not motivated to join the schemes
and control JD, creating concerns over free-riders. Therefore, more ac-
tion may be required by control schemes to encourage participation and
reduce free riders, yet there may also be disadvantages with disease
control schemes that are mandatory. For example, the compulsory
bovine TB control programme in Great Britain has been met with
overwhelmingly negative responses from farmers, who have suffered
economically and mentally from its implementation (Hamilton et al.,
2019). Despite being compulsory, the bovine TB programme has not
been successful in eradicating the infection (Allen et al., 2018) resulting
in disengagement and resistance to other forms of compulsory disease
control.

One of the main concerns regarding free-riding was the likelihood of
buying in JD positive cattle. Certification schemes can help overcome
this risk. A study on certification schemes for other dairy diseases, such
as bovine TB have also found a desire amongst farmers for third-party
certification of disease risk in their herd (Little and Edge, 2017). The
Netherlands introduced a certification programme for JD over 20 years
ago, yet uptake of the scheme remained low (Weber et al., 2007). It is
suggested that additional motivators were needed for farmers to
participate, for example a premium on the milk price for certified
low-risk farmers (Weber et al., 2007). However, issues surrounding the
long incubation period of the disease and silent infections can pose
challenges to a certification scheme. There may also be benefit in
training and educating farmers so they are aware of the risks associated
with buying-in cattle and how they can minimise them. The NJMP in
Great Britain most likely needs to consider more incentives to engage
farmers if it is to succeed in overcoming the issues of free riding.
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4.3. Economic incentives, including for farm infrastructure

Building on the need to motivate farmers to take action, the use of
financial incentives as well as ‘sticks’ could be more widely considered.
In addition to improving knowledge of JD andmotivating farmers to test
and take action, efforts are needed to help farmers. For spacing, new
farm infrastructure may be required and this needs the wider use of
policy instruments such as grant support. Support for new infrastructure
and putting other measures in place to improve good biosecurity in
general goes beyond the remit of JD control programmes and should be
seen as part of wider activities to control other diseases by implementing
good practice.

5. Conclusion

Engaging with both farmers and veterinarians to understand
decision-making around the issue of JD control is vital to gather a clear
picture on challenges to, and solutions for, better management. Building
on a relatively limited set of empirical studies that had engaged both
groups, our research finds that the challenges of expectation manage-
ment (linked to farmer knowledge and understanding of the disease),
space and economics, free-riding, and complex farmer-vet relationships
have an impact on JD control on-farm. Whilst there may be scientific
solutions for some of the challenges, most notably addressing the reli-
ability of testing, improving JD control will predominantly need to
address social and behavioural aspects of decision-making. Solutions
focused on improving vet communication skills, managing farmer ex-
pectations, and incentivising farmers to implement on-farm controls are
key recommendations to improve the control of JD in dairy cattle, both
in the UK and elsewhere.
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