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Exploring bison producers’
access to veterinary services in
Ontario, Canada

Natassia H. Lambrou, Charlotte B. Winder and Kelsey L. Spence*

Department of Population Medicine, Ontario Veterinary College, University of Guelph, Guelph, ON,
Canada

Introduction: Access to veterinary services is integral for animals of all species.
These services play a crucial role in maintaining their health and welfare
and maintaining a healthy, safe, and sustainable food system. Research has
consistently shown that rural communities face challenges accessing veterinary
services, with livestock producers outlining several barriers including cost,
inadequate infrastructure, and delays in receiving treatments. Research on bison
producers’ access to veterinary services is limited, prompting our investigation
to address this gap in knowledge. This qualitative study aimed to describe
Ontario bison producers’ current access to veterinary services and identify how
any barriers, as perceived by producers, might impact their herd health and
management practices.

Methods: Ontario bison producers were invited to participate in virtual focus
groups to share their perspectives on their access to veterinary services. Audio
from the focus groups was recorded, transcribed verbatim, and analyzed using
reflexive thematic analysis.

Results: Despite all participants indicating they had access to veterinary
services, they also encountered obstacles and expressed concerns accessing and
utilizing these services. Two overarching themes were identified: producers were
concerned about the future stability and costs associated with bison farming,
and they had a desire to improve bison-specific knowledge among veterinarians
servicing their farms. Producers suggested several strategies to address these
concerns, including improving collaborations with veterinary organizations, like
the College of Veterinarians of Ontario, to increase veterinarians’ exposure to
bison, building stronger relationships between producers and their veterinarians,
monetary incentives for established food animal veterinarians, and providing
financial support to prospective food animal veterinarians.

Discussion: The findings of this study demonstrate that although bison
producers in our sample had access to veterinarians, they may not fully utilize
the services or find their access entirely beneficial. Future research into the
veterinarian perspective would allow for greater insights into these barriers,
adding additional value and contributing to a more wholistic understanding of
the topic.

KEYWORDS

epidemiology, bovine, accessibility to care, veterinary medicine, producer perspectives,
buffalo

1 Introduction

Bison, a large species of bovine, are the largest terrestrial animals in North America
(1). Wild bison can be found in grasslands and savannahs, and through their grazing and
wallowing behaviors play an important role in many ecological processes (2, 3). While
farmed bison are a niche species, they are becoming more popular in Canada. From
2016 to 2021, the farmed bison population in Canada grew by about 25% (4). In 2022,
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it was reported there was ~150,000 head of farmed bison across
980 farms in Canada (5). Compared to other species of bovine,
bison are more resilient to colder temperatures due to physiological
adaptations such as thicker coats and reduced metabolism during
winter months (6, 7). Bison require less housing due to these
adaptations and may appeal to some producers as an alternative
meat production animal (3). The majority of a bison’s nutritional
requirements can be met through grazing perineal grasses that are
typically grown in agricultural regions of Canada, which reduces
the input costs of producing or purchasing other feedstuffs (2). As
bison production continues to emerge across Canada, it is essential
to ensure that producers have access to necessary veterinary
services to maintain bison health and welfare (5).

Veterinary services are essential throughout all stages of animal
production to aid in maintaining optimal livestock and herd health
(8-11). Veterinarians can assist producers in the management and
prevention of diseases, including those that may be zoonotic (8).
Food animal veterinarians, in particular, play an important role
in both the veterinary and public health sectors and can advise
producers on herd health management strategies and biosecurity
protocols (9, 10, 12). Although herd health management strategies
have been proven to improve both animal productivity and welfare,
some food animal producers may primarily utilize veterinarians for
emergencies, which is an approach often referred to as “fire-engine”
medicine (13-17). Previous research in other bovine species has
found that veterinary involvement on farms can result in improved
herd health and welfare, higher productivity, improved fertility, and
early problem detection (18, 19). Bison share many similarities with
other farmed bovine species, including dairy and beef cattle, but
there are differences in both restraint and medical management of
bison due to their physiology and lifestyle (20). These differences
may make it difficult for producers to locate a veterinarian
with special interest and expertise in working with and treating
bison (21).

Research among other food animal producers such as dairy,
beef, veal, poultry, sheep, and swine have identified several
consequences of reduced access to veterinary services, including
negative impacts to herd health and welfare, inability of producers
to create and maintain a veterinarian-client-patient relationship,
and limited options for alternate medical consultations or more
cost-effective care (11, 22). A 2022 survey of food animal producers
in rural Ontario reported that a lack of veterinarians and limited
to no access to veterinary care were major barriers among
respondents (11). Similarly, a study of livestock producers’ views
on accessing food animal veterinary services reported barriers
including timeliness of services, travel expectations to veterinary
clinics, and overall cost of visits (23). While previous research
provides insights into barriers faced by other livestock types, little
is known about bison producers specifically. Proposed solutions for
addressing barriers to accessing veterinary services have included
monetary incentives for rural-based veterinarians, scholarships
for veterinary students and increasing food animal veterinary
technicians (12, 23). However, little is known about whether bison
producers experience similar barriers as other livestock producers,
and if so, whether these proposed solutions would meet their needs.

The objectives of this study were to describe Ontario bison
producers’ current access to veterinary services, identify any
barriers that producers may face accessing veterinary services, and
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explore how any barriers might impact producers’ herd health and
management practices.

2 Methods

This was a qualitative focus group-based study where bison
producers were invited to share their perspectives on their access
to veterinary services in Ontario. The study was reviewed and
approved by the University of Guelph Research Ethics Board
(REB#23-05-002). The methods and results of this study were
reported based on the consolidated criteria for reporting qualitative
research (COREQ) (24).

2.1 Theoretical framework

This study was conducted from a critical realist paradigm,
which acknowledges that established theories alone cannot shape
our understanding of knowledge, and instead should be integrated
with empirical evidence to further our understanding (25). This
paradigm aligned with our approach to account for producers’
perspectives and any potential influences that their experiences
may have on these perspectives. Strong retroductive reasoning
was used in conjunction with this framework, allowing us to
explore and try to understand the underlying rationale behind their
perspectives. Using this technique, we were able to further examine
potential underlying explanations that may affect producers’ access
to veterinary services.

2.2 Participant selection

Convenience sampling was used to select participants for this
study. According to the Ontario Bison Association, there were 35
bison producers located in Ontario at the time of the study (26).
Producers’ email addresses were provided by the Ontario Bison
Association and were used to send invitations to participate in the
study. Producers were contacted via email several times over a two-
week period. Due to the small source population size, sampling
ceased when there were no more willing participants available.
As such, no interim analyses to evaluate data saturation were
performed. To participate in the study, participants had to be at
least 18 years old, be able to speak and understand English, and be
a bison producer located in Ontario, Canada.

2.3 Data collection

Focus group sessions with participating bison producers were
conducted between September and October 2023. The research
team was experienced in conducting qualitative research focused
on livestock producers and their animals. The team included
coauthors CBW (an epidemiologist and food animal veterinarian)
and KLS (an epidemiologist specializing in infectious disease and
biosecurity). The focus groups were conducted and facilitated by
the first author (NHL), who was a Master of Science (MSc) student
at the time of the study and had received training in qualitative
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study methodology. Although informed by her master’s training
in epidemiology and previous work experience conducting focus
groups, NHL was unfamiliar with both bison farming and producer
perspectives. This information was disclosed to participants prior
to data collection.

A semi-structured question guide was developed by the
research team and was intended to generate discussion about
producers’ current access to veterinary services, perceived barriers
to accessing veterinary services, and how this might influence their
herd health management strategies. A copy of the focus group guide
is provided in Supplementary Data 1. Having access to veterinary
services was defined by the research team as, “Being able to access a
veterinarian (and their services) for participating herds should they
need it.” Producers were given this definition during the informed
consent process and reminded about the study’s purpose prior to
commencing the focus group. The question guide was not pilot
tested with bison producers due to concerns about the limited
number of available participants; however, the comprehension and
flow of the questions was reviewed by the research team and a
simulated pilot with graduate students was done prior to launch.

Once producers agreed to participate in the study, they were
organized into focus groups based on their experience and time
spent in the industry, with the objective of having a diverse
representation of both characteristics in each group to ensure a
balanced discussion (27). Prior to the start of each focus group,
producers were reminded of the objective of the study, how “access
to veterinary services” was being defined in this study, given a
brief synopsis of the previously distributed consent document,
and asked to verbally reaffirm their consent to participate. The
focus groups were conducted using the online platform Zoom
version 5.16.2 (Zoom Video Communications Inc, California, US)
allowing participants to join through internet or dial-in using their
phones. There were no other producers or observers present other
than the participants and NHL (the facilitator). Audio recordings
of the focus groups were made, and NHL kept notes regarding
each session to aid with data interpretation. The audio recordings
were uploaded to Otter.ai (Otter.ai, Inc., California, US) and
were automatically transcribed verbatim using the software. The
transcripts were reviewed against the original audio for accuracy by
NHL and a research assistant. The transcripts were not returned to
participants for member checking due to their limited availability.

2.4 Data analysis

Transcripts were uploaded to the software program NVIVO
version 14.23.2 (Lumivero, Colorado, US) to facilitate data analysis.
Reflexive thematic analysis was used, allowing for an inductive
approach to identify themes within the data (28). All primary
analyses were conducted by NHL. Prior to the coding process,
transcripts were re-read and initial thoughts or ideas were noted
while reading. Initial codes were generated by coding the data
line by line. The initial codebook included a label, a descriptive
label (when necessary), and quotes associated with the code. After
coding, the relationship between codes was explored through the
creation of a thematic map, which was used for theme development.
Four candidate themes with supporting quotes and annotations
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were established; these themes were then reviewed and modified
to better reflect the data. We noted overlap between some of the
candidate themes, so they were further refined into two main
themes. Finally, the research team reviewed the content within
each theme and identified the appropriate titles to best reflect the
data. Defining and renaming the themes took multiple rounds
of revision until the final wording was confirmed. In addition
to having discussions amongst the research team about potential
assumptions and biases, a detailed log of theme generation rationale
was kept. Reflexivity was practiced through the development
of the methods, throughout the analysis and the manuscript
generation.

3 Results

After recruitment concluded, there were seven producers who
met the inclusion criteria and agreed to participate in the study.
The final sample represented 20% (7/35) of the available population
of Ontario bison producers. Participating producers had between
5 and 31 years of experience in the industry, and their herd sizes
ranged from 8 to 85 head. All participants were male, and all
had farms located across four pre-defined regions of Ontario (two
in the west region, two in the central west region, one in the
north region, and two in the east region) (29). Through the focus
group discussions, it became clear that each participant had access
to veterinary services in their region. However, they expressed
concerns regarding access to bison-specific care, as reported in the
two themes identified from the interview data.

3.1 Theme 1: concerns over future stability
and costs associated with veterinary
services

Based on their experiences in the industry, participants
perceived that fewer new large animal veterinarians were entering
the field compared to previous years. They believed this was due to
small animal medicine being more lucrative and attractive to new
veterinarians because of better hours and pay. Multiple participants
echoed, and agreed with, a statement made by a producer on
this perception:

“People going into large animal practice, I think they’re
becoming fewer”—Producer 1, Focus Group 1

Participants mentioned that the absence of new large animal
veterinarians may cause issues regarding their access to veterinary
services in the future. They indicated that this would need to
be addressed to sustain the demand not only for the bison
industry but for other livestock sectors. However, participants also
acknowledged that their perceptions were shaped by their current
access to veterinary services. Because of potential differences in
access, they recognized that their concerns for their own herd
may not reflect their concerns for other herds or producers. For
example, one participant noted that while he had what he perceived
to be good access to veterinary services, he was concerned that the

frontiersin.org


https://doi.org/10.3389/fvets.2024.1448216
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

Lambrou et al.

industry may face issues with recruiting and retaining large animal
veterinarians in the future:

“Im lucky because the people are doing large animal
practice at the vet I use, the young people. So, I'm fortunate that
there’s actually three different people there that are involved
with large animal practice. I'm lucky. So, I think going forward
that can become more of a problem, you know, with finding
veterinarians that want to do large practice, because it’s the path
of least resistance. Some [think], T can make enough money
and I can do small animals, cats and dogs and things like that.
And hamsters. Why would I go out and deal with an ornery

2000-pound animal?”’—Producer 1, Focus Group 1

As with any industry, producers must be able to sustain their
production costs while still generating enough money to run their
operation. When discussing post-mortem costs, one participant
noted that the veterinary costs, paired with the loss of the cow,
was unsustainable. Multiple participants mentioned the association
between increasing costs and their willingness and ability to pursue
veterinary services:

“I only [brought out a veterinarian] because I made it
work. And the expenses weren’t that high. But starting last
year, the fees [associated with veterinary visits] have really gone
up”—Producer 3, Focus Group 1

Several participants stated they would first contact another
producer before calling a veterinarian if they had issues with their
bison. Sometimes, calling another producer instead of, or before, a
veterinarian stemmed from a perceived lack of effective treatment
for the money spent on the service, as stated by one participant:

“No, if I have issues, I'd call up [bison producers] that I
know, that I trust. Because vets are overpriced.”—Producer 7,
Focus Group 2

However, another participant believed that the veterinarians’
time was worthy of the increasing costs associated with farm visits:

“The call out fees [for vets] have definitely gone up. But
it’s like everything else, their time is worth money as well.”—
Producer 3, Focus Group 1

Participants expressed that having a veterinarian who was
familiar with bison, was able to correctly diagnose an ailment, and
provide an effective treatment plan would be worth the increased
cost of services. Multiple participants believed there was monetary
value in having a veterinarian who was familiar with bison treat
their herd:

“...But starting last year, the fees have really gone up. So
one’s going to have to really think twice whether or not, or
how often they use a vet and what they use them for, because
of the increasing costs. [...] Our revenues haven’t really been
keeping up with our costs. I know for us, we haven’t raised
our meat prices in three years where we probably need to, but
the farm income isn’t matching the farm costs.”—Producer 7,
Focus Group 2
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3.2 Theme 2: desire to improve
bison-specific knowledge among
veterinarians servicing their farms

Most participants stated that the lack of bison-specific
knowledge among the veterinarians that serviced their farms was
the biggest barrier to accessing effective veterinary care for their
herds. Participants said they would like for their veterinarian
to become more familiar with bison in terms of species-specific
handling, concerns, and ailments. Some participants stated that
while they had a positive relationship with their veterinarian, and
that their veterinarian was willing to treat their bison, they did not
have substantial bison-specific knowledge:

“I would say our biggest barrier is lack of knowledge for the
vets. And it’s not lack of willingness from them. It’s just general
lack of knowledge.”—Producer 4, Focus Group 2

Participants described how their veterinarians typically used
experience and knowledge of other bovine species, like beef and
dairy cows, when treating bison. They speculated this may be due
to the lack of specific knowledge or experience with bison among
the veterinarians. A few participants had negative experiences with
veterinarians, with one stating they felt most veterinarians did not
know the differences in handling techniques between bison and
beef or dairy cows. This lack of knowledge was perceived to create
a negative experience for the bison, producers, and veterinarians.
One participant described how his current veterinary team used
a trial-and-error approach when treating bison, often relying on
other cattle experience to diagnose ailments that may not be
effective on bison:

“So yes, them coming and not having the knowledge and
just kind of throwing a dart at a board and kind of guessing as
to what they think it might be that relates to maybe cattle, but
[might not] work for bison”—Producer 6, Focus Group 2

Because of the perceived lack of bison-specific knowledge
among veterinarians, participants often discussed the health and
issues with their herd with other producers before consulting
a veterinarian. One participant mentioned they had a negative
experience with a veterinarian a surrounding a misdiagnosis, which
made them more likely to contact another producer regarding a
health issue as opposed to a veterinarian. Participants felt that by
contacting other producers first before contacting a veterinarian,
they would be able to access someone with direct lived experience
with bison:

“I went to producers first because our vet here, [he’s]
a super intelligent vet but only dealt with cattle and small
animals. [...] And he’s a bible of knowledge, it’s just, he’s more
of a cattle vet than he is a bison vet and I'm kind of like
[the other participant], you know, [I'll] call the senior guys in
Ontario Bison Association. Or we got animals out of Saskatoon
[from another producer]. He’s a brilliant guy. He’s got 600
or 700 head out [west]. He’s like, he’s 75 years old, and he’s
had animals for 30 years and seen everything. He’s seen pretty
much everything that a bison producer could see in those 30
something years.”—Producer 5, Focus Group 2
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A few participants noted they tend to their bison’s health needs on
their own, without seeking medical advice or a medical visit from
a veterinarian. Some participants stated that they would not seek
veterinary care due to perceived lack of bison-related knowledge
and others due to a perceived lack of trust due to limited bison
knowledge. Another participant used the general nature of bison to
rationalize not seeking veterinary services often and his preference
for a hands-off approach:

“The one vet, he’s a very busy guy, and he doesn’t know
bison as well as I'd like him to. So really we do everything
ourselves”—Producer 7, Focus Group 2

Some participants saw the value in involving a veterinarian with
bison-specific knowledge to help with the treatment of their bison,
since they acknowledged that this was beneficial to the health of
their bison:

“They have bison specialists up there. So once he got
involved, it was ‘yeah, we know exactly what it is, and here’s
what you have to do.” So that was definitely a huge help after
that.”—Producer 6, Focus Group 2

Other producers noted that while they had timely access to
veterinary services, they did not have access to veterinarians with
bison-specific knowledge. Some participants noted they would
contact a producer over or before a veterinarian based on both
convenience and accessibility, since they would have to wait longer
for a veterinarian with bison-specific knowledge:

“I'd probably call [another producer], hes close, he can
come over and take a look. And then while I'm waiting for him,
I’d probably call the vet just on backup.”—Producer 7, Focus
Group 2

Some participants described how contacting veterinarians
remotely improved their ability to access appropriate care.
One participant described contacting a veterinarian from the
United States (US) who had bison-specific knowledge and was able
to assist remotely when the participant was unable to find local
help. Another participant described using his local veterinarian in a
telemedicine capacity, which worked well for his specific needs and
allowed for timely access to veterinary services:

“Our vet’s also super busy. So good thing for phones and
data transfer. Like, we'll send a video like, ‘Hey, what do you
think of this animal?’ Send a video of it. You know, ‘this one’s
limping. What do you think of that?” Or, you know, send
a couple pictures. And helll be like, ‘yeah, do this, this and
this” —Producer 5, Focus Group 2

To improve bison-specific knowledge among their
veterinarians, some participants described providing them
with educational materials. Several participants suggested

that collaboration with local bison producers would also help
increase bison-specific knowledge among both established and
incoming veterinarians. This was due to the perceived value in
this collaboration, with multiple participants offering to have
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veterinarians and veterinary students come out to tour their farms
and learn from them:

“[University of Guelph] has a program down there for
veterinarians ... And if they need to go see bison farms in the
area, 'm pretty sure all they have to do is phone a few and find
and ask if it’s okay to if they do a field trip out there. You know,
as long as they follow all the biosecurity measures that that farm
has in place, then there should be no issue.”—Producer 7, Focus
Group 2

4 Discussion

This exploratory study provides insight into Ontario bison
producers’ current perceptions of access to veterinary services,
alongside several barriers to receiving appropriate veterinary care.
Our findings highlighted several concerns by producers, including
the perceived lack of new large animal veterinarians entering the
field, the costs associated with veterinary services, the effectiveness
of available care, and limitations to accessing veterinarians with
species-specific knowledge.

Numerous participants described how their choice to not
contact a veterinarian when experiencing herd health concerns
was due to the cost associated with these visits. Some participants
also felt that the quality or effectiveness of services being received
did not align with their expectations. Cost is a commonly cited
concern among other livestock producers. For example, a study
of various US small-scale (gross annual agricultural sales between
$10,000 and $499,999 USD) livestock producers, including dairy,
beef, swine, sheep, goat and poultry, found that over 12% reported
not pursuing veterinary care due to cost (30). A survey of Tennessee
livestock producers, including beef, dairy, poultry, swine and
horses, revealed that 18.8% didn’t seek veterinary services as it
was too expensive, while 38.6% found the services too expensive
compared to the animal’s value (23). These perceived increasing
costs have also been noted by the American Veterinary Medical
Association (AVMA) in companion animal practices, where in
addition to the rising costs of companion animal veterinary
services, there is a decline in the proportion of pets visiting a
veterinarian for annual check-ups, driving an increase in the cost
per visit when they do seek veterinary care (31). A 2015 report,
looking at Canadian census data from 2006 and 2011, compared
the cost of veterinary services to farmers to other farm operation
costs such as: herbicides, insecticides, fungicides, feed/supplements,
hay, livestock or poultry purchases, fuel expenses, utilities and
miscellaneous (32). When compared to these, veterinary services
accounted for 1.85% and 1.63% of total operating costs among
Canadian producers in 2006 and 2011 respectively (32). While
veterinary services costs seemingly make up a low percentage of
overall farm costs, they are still an added expense to the producer
and may contribute to their decision to pursue these services.

When the participants used veterinary services, many
referenced only seeking assistance for emergency cases, called
“fire-engine” medicine, rather than preventative medicine. Herd
health management programs often incorporate elements of
preventative medicine including vaccination protocols, pregnancy
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checks and parasite prevention programs (13, 14, 17, 33, 34).
These strategies can be a cost-effective way to mitigate disease
risk among ruminant herds like dairy, beef, sheep, goat, and
African buffalo (24-28), suggesting they may have similar benefits
among bison herds. The evolution of livestock veterinary medicine
away from ‘fire-engine’ medicine to implementing a ‘herd health’
approach has been ongoing for decades, an evolution that can also
been seen in veterinary education and curricula (15, 16, 35, 36).
Despite this progress, veterinarians still face challenges with
the implementation of farm-level preventative approaches. A
scoping review conducted in 2023 suggested that one of the
main barriers to adopting herd health practices among North
American dairy and beef producers was the cost to producers (37).
In a 2019 study examining barriers to implementing herd health
management changes for Johne’s disease control among Ontario
dairy producers and veterinarians, the veterinarians noted cost as a
prominent concern among producers (38). Another contributing
factor to the implementation of herd health strategies is a
strong veterinarian-producer relationship, where the veterinarian
understands the producer’s objectives and future goals for their
herd (39-42). Studies have found farmers with greater knowledge
are better equipped to solve problems, more autonomous in
their decision-making, and have higher rates of cooperation and
compliance with veterinarian recommendations (39, 43, 44).
A greater understanding of herd health practices among bison
producers may result in a higher likelihood of them prioritizing
preventative health measures over emergency veterinary visits. The
implementation of herd health strategies shows a positive return on
investment (ROI) in dairy farms in California and across Europe,
as well as swine farms across Europe (45-47). Providing bison
producers with a preliminary cost-benefit estimate of preventative
medicine, emphasizing the benefits, such as reduced disease risk
and maximizing ROI, may help drive interest in the approach and
develop stronger veterinarian-client-patient relationships (42).
This is an area that warrants further exploration to determine the
definitive impact of ROI for bison farmers.

Previous studies suggest that the majority of practicing
veterinarians in both the US and western Canada are companion
animal focused, with food animal veterinarians making up
only ~10% of western Canadian veterinarians and ~4% of
US veterinarians (48-51). The Canadian Veterinary Medical
Association conducted a workforce study in 2020, which found
that every Canadian province (excluding Prince Edward Island)
indicated a need for food animal veterinarians (52). The report
noted a trend where recent veterinary school graduates are more
likely to pursue companion animal medicine rather than food
animal medicine (52). In a subsequent report conducted in 2022,
stakeholders concluded the need to develop a long-term strategy to
grow the Canadian veterinary population a net annual rate of 3.5%-
4% over the next 10 years (53). Food animal veterinarians play
an important role in animal health and welfare, the management
and prevention of diseases, public health, biosecurity and food
quality (8-10, 12). Therefore, initiatives to combat this perceived
and projected shortage of food animal veterinarians are important
to both human and animal health.

Several solutions to the shortage of food animal veterinarians
entering practice have been proposed such as: modifications to
the selection process for veterinary schools, debt repayment,
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increased mentoring opportunities for food animal medicine
students, monetary incentives and increased food animal focused
learning early in the curriculum (10, 23, 54). Another solution
to the shortage could be to promote telemedicine veterinary
services for livestock producers. Several participants mentioned
using telemedicine services to send photos and videos to their
veterinarian for diagnosis and treatment plans, suggesting that
telemedicine may be a viable option for bison producers.
Telemedicine has already been used in the beef feedlot and swine
industries for services like post-mortems, and have proven to be
a viable alternative for in person visits (55, 56). Telemedicine can
also be used as a teaching tool to increase knowledge and help
build new technical skills among producers (57). However, there
may be limitations to utilizing telemedicine to teach veterinary
technical skills for producers with small herd sizes, as it could be
challenging for producers to become comfortable enough to use
technical skills on their own. This may not be a limitation for
our sample of Ontario bison producers as the results of our study
indicate they often handle and restrain their herds for treatments
without any additional help. Similar to the steps taken by the
United States Department of Agriculture, providing monetary
support for telemedicine development and distance learning may
also increase implementation across food animal practices (58).

Participants identified the lack of perceived bison-related
knowledge among veterinarians as their most prominent barrier
to accessing veterinary services. As a result, most producers chose
to contact other producers to solve herd health concerns and
identify ailments before calling a veterinarian. This choice could
have potential impacts on delayed treatment or reporting of herd
health issues. For example, a 2019 Australian study reported that
not seeking veterinary services may result in the underreporting
of diseases in surveillance systems (55). It is important to note
that, despite participants choosing to contact other producers
before contacting a veterinarian, they felt they were still able to
provide their herds with appropriate care. Studies have shown some
common information sources for producers in the beef and dairy
industries include veterinarians, peer networks, other producers,
government agencies, industry personnel (e.g., feed and farm
supply stores), producer organizations, the internet and university
specialists (59-62). Another study found that producer satisfaction
with their veterinary professional was positively correlated with
their willingness to adopt recommendations (63). This suggests
that if producers are dissatisfied with the advice or service their
veterinarian provides, or if they lack trust in their veterinarian’s
ability to treat their animals effectively, they may be more inclined
to seek guidance from other producers who they trust and have a
more positive relationship with.

Given that veterinary involvement on farms can result
in improved herd health and welfare, higher productivity,
and early problem detection, facilitating relationships between
veterinarians and bison producers may lead to improvements in
health and welfare among bison herds (18, 19). In companion
animal research, establishing a strong veterinarian-client-patient
relationship positively influences client adherence to veterinary
recommendations and treatment plans, ensuring animal health
(64). Strategies to help develop stronger relationships between
veterinarians and bison producers and bridge the gap in
bison-related knowledge include both hands-on experience and
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theoretical learning opportunities. Proposed strategies include
incorporating farm visits for both established veterinarians and
veterinary students, in addition to providing veterinary students
with resources on niche species. Farm visits could be organized by
the Ontario Bison Association with participating farms and would
provide veterinarians with the opportunity to complete Continuing
Professional Development hours as recommended by the College of
Veterinarians of Ontario (65).

While participants indicated they all had access to large
animal veterinarians—even if they chose not to use them—
many of the available veterinarians were not familiar with bison.
This differs from a previous report indicating food animal
producers had limited access to veterinary services in rural
Ontario, which may be a result of lack of representation of bison
producers in the study group (11). A US study conducted in
2013 found that just over 44% of sampled small-scale livestock
producers including beef, dairy, swine, sheep, goat and poultry,
did not consult a veterinarian for medical concerns due to
the veterinarian being too far away or not having access to
one (30). A study that surveyed Tennessee livestock producers,
including dairy, beef, poultry, swine and horses, found that
18.8% were unable to find specialized veterinary services to treat
their needs (23). Having fewer veterinarians with species-specific
knowledge may increase their caseloads which, in a 2022 study,
was identified as a key indicator for burnout (66). Experiencing
burnout can impact veterinarians’ communication with producers,
inadvertently pushing producers to seek advice from more
readily available sources like other producers (67). Improving
bison-specific knowledge among large animal veterinarians could
decrease the call-out time for a veterinarian with species
specific knowledge. Similar strategies focused on strengthening
relationships and utilizing both theoretical and hands-on learning
opportunities to bridge knowledge gaps should be employed. These
strategies could include providing credible physical resources about
bison to veterinarians and hosting farm visits (outside of medical
calls) for both graduated veterinarians and veterinary students.
These strategies could help increase bison-specific knowledge
among incoming and experienced veterinary practitioners.

4.1 Limitations

As our study used a qualitative approach, the findings are
not meant to represent the entire population of bison producers
but rather represent the experiences, thoughts, opinions, and
perceptions of those who participated. The nature of qualitative
research is inherently molded by the research team, as they
conceptualize, interpret, and report the findings of the study
(68). Our team’s interpretation of the data was influenced by
our qualitative research experience and our backgrounds in
epidemiology and veterinary sciences. Our unfamiliarity with
both bison farming and bison producer perspectives may have
influenced our analysis. We used convenience sampling to obtain
our participants, which may not have achieved maximum diversity
in perspectives as other sampling techniques (e.g., purposive
sampling). However, our final sample represented 20% of the
population and participants were varied in aspects like age, industry
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experience, herd size, time in industry, management practice style
and geographic location. Furthermore, it is important to note that
this study focused on producers’ perspectives on their access to
veterinary services; therefore, we did not capture the views of
veterinarians. Further research is needed to explore veterinarians’
perceptions and experiences with treating bison herds in Ontario.

5 Conclusion

We aimed to describe bison producers’ access to veterinary
services in Ontario, Canada and to identify how any perceived
barriers might affect producers’ herd health strategies. The findings
suggest that producers have concerns surrounding the number of
new, large animal veterinarians entering the industry, increasing
costs associated with veterinary services, and longer call-out
times for veterinarians with bison-knowledge. One of the most
prominent findings from the study was the producers’ desire to
improve bison-specific knowledge among veterinarians servicing
their farms. The findings from this study can be used to better
inform policies and curriculum development, develop support
networks, and act as a starting point for additional research
into unique food producers’” access to veterinary services. Further
research into the veterinarian perspective would add additional
value and contribute to a more complete view of the problem and
better inform potential solutions.

Data availability statement

The datasets presented in this article are not readily available
because the dataset cannot be made publicly available due to
confidentiality reasons. Requests to access the datasets should be
directed to Kelsey L. Spence, kspencO4@uoguelph.ca.

Ethics statement

The studies involving humans were approved by University of
Guelph, Research Ethics Board. The studies were conducted
in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions
NL: Data curation, Formal analysis, Writing - original
draft, Writing - review & editing, Conceptualization. CW:

Conceptualization, Writing — review & editing, Supervision. KS:
Conceptualization, Writing - review & editing, Supervision.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

frontiersin.org


https://doi.org/10.3389/fvets.2024.1448216
mailto:kspenc04@uoguelph.ca
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

Lambrou et al.

The authors would like to acknowledge Karli Chalmers,
the Ontario Ministry of Food, Agriculture, and Rural Affairs
(OMAFRA), the Ontario Bison Association and the independent
bison producers of Ontario, Canada for their assistance in
recruitment and data collection.

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

1. Bison | Size, Population, Diet, & Facts | Britannica. Available at: https://www.
britannica.com/animal/bison (accessed January 7, 2024).

2. Canadian Bison Association. Raising Bison in Canada. Available at: https://www.
canadianbison.ca/producers/about-bison/raising- trends (accessed April 7, 2024).

3. Tielkes S, Altmann BA. The sustainability of bison production in North America:
a scoping review. Sustainability. (2021) 13:13527. doi: 10.3390/su132413527

4. Canadian Bison Association. Bison Producers Statistics. Available at: https://www.
canadianbison.ca/resources/producer-resources/data- and-statistics/bison- producers
(accessed November 7, 2024).

5. Canada A and AF. Government of Canada invests in increasing bison exports.
(2022). Available at: https://www.canada.ca/en/agriculture- agri-food/news/2022/07/
government-of-canada-invests-in-increasing-bison-exports.html (accessed April 7,
2024).

6. Christopherson RJ, Hudson R]J, Christophersen MK. Seasonal energy expenditures
and thermoregulatory responses of bison and cattle. Can J Anim Sci. (1979) 59:611-7.
doi: 10.4141/cjas79-077

7. Peters HE, Slen SB. Hair coat characteristics of bison, domestic x bison hybrids,
cattalo, and certain domestic breeds of beef cattle. Can ] Anim Sci. (1964) 44:48-57.
doi: 10.4141/cjas64-009

8. Bellemain V. The role of Veterinary Services in animal health and food safety
surveillance, and coordination with other services: -EN- -FR- La surveillance de la santé
animale et de la sécurité sanitaire des aliments : le role des Services vétérinaires et leur
coordination avec d’autres services -ES- Funcion de los Servicios Veterinarios en la
vigilancia de la sanidad animal y de la inocuidad de los alimentos y coordinacién con
otros servicios. Rev Sci Tech OIE. (2013) 32:371-81. doi: 10.20506/rst.32.2.2231

9. Salau ES. Access and use of veterinary services by livestock farmers in western
agricultural zone of Nasarawa State, Nigeria. Int J Agric Ext. (2019) 7:171-6.
doi: 10.33687/ijae.007.02.2837

10. Prince JB, Andrus DM, Gwinner KP. Future demand, probable shortages, and
strategies for creating a better future in food supply veterinary medicine. ] Am Vet Med
Assoc. (2006) 229:57-69. doi: 10.2460/javma.229.1.57

11. Roche S, Cancilla-Styles M, Epp S, Kelton D. Examining Need Capacity
and Barriers to Veterinary Access in ON. ACER consulting/University of Guelph
(2022). Available at: https://acerconsult.ca/wp-content/uploads/2022/06/Examining-
Need- Capacity-and- Barriers- to- Veterinary- Access-in- ON.pdf (accessed January 9,
2024).

12. Grant N, Buchanan H, Brennan ML. Factors within a veterinarian-cattle farmer
relationship that may impact on biosecurity being carried out on farms: an exploratory
study. Vet Sci. (2023) 10:410. doi: 10.3390/vetscil0070410

13. Nuvey FS, Arkoazi ], Hattendorf J, Mensah GI, Addo KK, Fink G, et al.
Effectiveness and profitability of preventive veterinary interventions in controlling
infectious diseases of ruminant livestock in sub-Saharan Africa: a scoping review. BMC
Vet Res. (2022) 18:332. doi: 10.1186/s12917-022-03428-9

14. Nuvey FS, Haydon DT, Hattendorf J, Addo KK, Mensah GI, Fink G, et al.
Relationship between animal health and livestock farmers’ wellbeing in Ghana: beyond
zoonoses. BMC Public Health. (2023) 23:1353. doi: 10.1186/s12889-023-16287-2

15. Jelinski MD. Past, present, and future: rural veterinarian. Am Assoc Bov Pract
Conf Proc. (2012) 45:69-72. doi: 10.21423/aabppro20123874

Frontiersin

10.3389/fvets.2024.1448216

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

The Supplementary Material for this article can be found
online at:

16. Schenkels F. Special report from the Canadian Association of Bovine
Veterinarians (CABV). Can Vet J. (2020) 61:1322-4.

17. Tschopp A, Reist M, Kaufmann T, Bodmer M, Kretzschmar L, Heiniger D,
et al. A multiarm randomized field trial evaluating strategies for udder health
improvement in Swiss dairy herds. J Dairy Sci. (2015) 98:840-60. doi: 10.3168/jds.20
14-8053

18. Hall J, Wapenaar W. Opinions and practices of veterinarians and dairy
farmers towards herd health management in the UK. Vet Rec. (2012) 170:441-441.
doi: 10.1136/vr.100318

19. Ries J, Jensen KC, Miiller KE, Thone-Reineke C, Merle R. Benefits of veterinary
herd health management on german dairy farms: status quo and farmers’ perspective.
Front Vet Sci. (2022) 8:773779. doi: 10.3389/fvets.2021.773779

20. Code of Practice for the Care and Handling of Bison. National Farm Animal Care
Council. Regina, SK: Canadian Bison Association (2017).

21. Lewis R. How to Select a Veterinarian for Your Bison Herd’s Care! Canadian Bison
Association (2013). Available at: https://www.canadianbison.ca/application/files/1914/
8778/3206/HowtoSelectaVeterinarianforYourBisonsCare.pdf

22. Roche S. Types of Producers Interviewed in an Existing Report. Guelph,
ON (2024).

23. Jensen KL, English BC, Menard RJ, Holland RE. Livestock producers’
views on accessing food-animal veterinary services: implications for student
recruitment, training, and practice management. J Vet Med Educ. (2009) 36:30-8.
doi: 10.3138/jvme.36.1.30

24. O’Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for reporting
qualitative research: a synthesis of recommendations. Acad Med. (2014) 89:1245-51.
doi: 10.1097/ACM.0000000000000388

25. Shannon-Baker P. Making paradigms meaningful in mixed methods research. J
Mix Methods Res. (2016) 10:319-34. doi: 10.1177/1558689815575861

26. Andrino M. Bison producer population in Ontario, Canada as per OBA.
Thousand Oaks, CA (2022).

27. Sandelowski M. Combining qualitative and quantitative sampling, data
collection, and analysis techniques in mixed-method studies. Res Nurs Health. (2000)
23:246-55. doi: 10.1002/1098-240X(200006)23:3&It;246:: AID-NUR9&gt;3.0.CO;2-H

28. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
(2006) 3:77-101. doi: 10.1191/1478088706qp0630a

29. Archived - Regions and offices | Occupational health and safety enforcement
April 2016 - March 2017 | ontario.ca. Available at: http://www.ontario.ca/document/
occupational- health-and- safety-enforcement-april-2016- march-2017/regions-and-
offices (accessed April 10, 2024).

30. Beam AL, Thilmany DD, Garber LP, Van Metre DC, Pritchard RW, Kopral CA,
et al. Factors affecting use of veterinarians by small-scale food animal operations. ] Am
Vet Med Assoc. (2013) 243:1334-44. doi: 10.2460/javma.243.9.1334

31. Dicks MR, Bain B, Knippenberg R, Dutton B, Ouedraogo F, Hansen CR. 2017
AVMA Report on The Market for Veterinary Services. Schaumburg, IL: AVMA (2017).

32. Canadian Animal Health Institute. Modest cost of veterinary services and goods to
farmers in Canada. Toronto, ON: Canadian Animal Health Institute (2015).


https://doi.org/10.3389/fvets.2024.1448216
https://www.frontiersin.org/articles/10.3389/fvets.2024.1448216/full#supplementary-material
https://www.britannica.com/animal/bison
https://www.britannica.com/animal/bison
https://www.canadianbison.ca/producers/about-bison/raising-trends
https://www.canadianbison.ca/producers/about-bison/raising-trends
https://doi.org/10.3390/su132413527
https://www.canadianbison.ca/resources/producer-resources/data-and-statistics/bison-producers
https://www.canadianbison.ca/resources/producer-resources/data-and-statistics/bison-producers
https://www.canada.ca/en/agriculture-agri-food/news/2022/07/government-of-canada-invests-in-increasing-bison-exports.html
https://www.canada.ca/en/agriculture-agri-food/news/2022/07/government-of-canada-invests-in-increasing-bison-exports.html
https://doi.org/10.4141/cjas79-077
https://doi.org/10.4141/cjas64-009
https://doi.org/10.20506/rst.32.2.2231
https://doi.org/10.33687/ijae.007.02.2837
https://doi.org/10.2460/javma.229.1.57
https://acerconsult.ca/wp-content/uploads/2022/06/Examining-Need-Capacity-and-Barriers-to-Veterinary-Access-in-ON.pdf
https://acerconsult.ca/wp-content/uploads/2022/06/Examining-Need-Capacity-and-Barriers-to-Veterinary-Access-in-ON.pdf
https://doi.org/10.3390/vetsci10070410
https://doi.org/10.1186/s12917-022-03428-9
https://doi.org/10.1186/s12889-023-16287-2
https://doi.org/10.21423/aabppro20123874
https://doi.org/10.3168/jds.2014-8053
https://doi.org/10.1136/vr.100318
https://doi.org/10.3389/fvets.2021.773779
https://www.canadianbison.ca/application/files/1914/8778/3206/HowtoSelectaVeterinarianforYourBisonsCare.pdf
https://www.canadianbison.ca/application/files/1914/8778/3206/HowtoSelectaVeterinarianforYourBisonsCare.pdf
https://doi.org/10.3138/jvme.36.1.30
https://doi.org/10.1097/ACM.0000000000000388
https://doi.org/10.1177/1558689815575861
https://doi.org/10.1002/1098-240X(200006)23:3&lt
https://doi.org/10.1191/1478088706qp063oa
http://www.ontario.ca/document/occupational-health-and-safety-enforcement-april-2016-march-2017/regions-and-offices
http://www.ontario.ca/document/occupational-health-and-safety-enforcement-april-2016-march-2017/regions-and-offices
http://www.ontario.ca/document/occupational-health-and-safety-enforcement-april-2016-march-2017/regions-and-offices
https://doi.org/10.2460/javma.243.9.1334
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

Lambrou et al.

33. Schukken YH, Wilson DJ, Welcome F, Garrison-Tikofsky L, Gonzalez RN.
Monitoring udder health and milk quality using somatic cell counts. Vet Res. (2003)
34:579-96. doi: 10.1051/vetres:2003028

34. Moriel P, Artioli LFA, Poore MH, Confer AW, Marques RS, Cooke RF. Increasing
the metabolizable protein supply enhanced growth performance and led to variable
results on innate and humoral immune response of preconditioning beef steersl. J
Anim Sci. (2015) 93:4473-85. doi: 10.2527/jas.2015-9238

35. Brock CC, Pempek JA, Jackson-Smith D, Habing GG, Da Costa L, Weaver
K. Managing organic dairy herd health: current roles and possible future roles
for veterinarians with organic dairy clientele. J Dairy Sci. (2022) 105:8328-41.
doi: 10.3168/jds.2021-21720

36. Woodger K, Stone E, Dewey C. Veterinary History Histoire vétérinaire.
Amsterdam: Vet Hist. 58.

37. Buchan MS, Lhermie G, Mijar S, Pajor E, Orsel K. Individual drivers and barriers
to adoption of disease control and welfare practices in dairy and beef cattle production:
a scoping review. Front Vet Sci. (2023) 10:1104754. doi: 10.3389/fvets.2023.1104754

38. Roche SM, Kelton DE, Meehan M, Von Massow M, Jones-Bitton A. Exploring
dairy producer and veterinarian perceptions of barriers and motivators to adopting
on-farm management practices for Johne’s disease control in Ontario, Canada. J Dairy
Sci. (2019) 102:4476-88. doi: 10.3168/jds.2018-15944

39. Svensson C, Lind N, Reyher KK, Bard AM, Emanuelson U. Trust, feasibility, and
priorities influence Swedish dairy farmers” adherence and nonadherence to veterinary
advice. ] Dairy Sci. (2019) 102:10360-8. doi: 10.3168/jds.2019-16470

40. Ritter C, Adams CL, Kelton DF, Barkema HW. Clinical communication patterns
of veterinary practitioners during dairy herd health and production management farm
visits. J Dairy Sci. (2018) 101:10337-50. doi: 10.3168/jds.2018-14741

41. Medeiros I, Fernandez-Novo A, Astiz S, Simdes J. Historical evolution of cattle
management and herd health of dairy farms in OECD countries. Vet Sci. (2022) 9:125.
doi: 10.3390/vetsci9030125

42. Kristensen E, Jakobsen EB. Challenging the myth of the irrational dairy farmer;
understanding decision-making related to herd health. N Z Vet J. (2011) 59:1-7.
doi: 10.1080/00480169.2011.547162

43. LeBlanc §], Lissemore KD, Kelton DE Duffield TE Leslie KE. Major
advances in disease prevention in dairy cattle. J Dairy Sci. (2006) 89:1267-79.
doi: 10.3168/jds.S0022-0302(06)72195-6

44. Snels K. Veterinary Herd Health Management on Irish Dairy Farms. Wageningen:
UC of Dublin (2013).

45. Ivemeyer S, Smolders G, Brinkmann J, Gratzer E, Hansen B, Henriksen BIF,
et al. Impact of animal health and welfare planning on medicine use, herd health
and production in European organic dairy farms. Livest Sci. (2012) 145:63-72.
doi: 10.1016/j.livsci.2011.12.023

46. Postma M, Stirk KDC, Sjélund M, Backhans A, Beilage EG, Losken S, et al.
Alternatives to the use of antimicrobial agents in pig production: a multi-country
expert-ranking of perceived effectiveness, feasibility and return on investment. Prev
Vet Med. (2015) 118:457-66. doi: 10.1016/j.prevetmed.2015.01.010

47. Dubrovsky SA, Van Eenennaam AL, Aly SS, Karle BM, Rossitto PV, Overton
MW, et al. Preweaning cost of bovine respiratory disease (BRD) and cost-benefit of
implementation of preventative measures in calves on California dairies: the BRD 10K
study. J Dairy Sci. (2020) 103:1583-97. doi: 10.3168/jds.2018-15501

48. Jelinski MD, Campbell JR. The demand for veterinary services in western
Canada. Can Vet J. (2009) 50:949-53.

49. Jelinski MD, Schreiner B, Neale A, Townsend HGG. Demographic survey of
private veterinary practices in western Canada. Can Vet J. (2022) 63:27-30.

50. Jelinski MD, Barth KK. Survey of western Canadian veterinary practices: a
demographic profile. Can Vet J. (2015) 56:1245-51.

Frontiersin

09

10.3389/fvets.2024.1448216

51. U.S. veterinarian numbers | American Veterinary Medical Association. Available
at: https://www.avma.org/resources- tools/reports- statistics/market-research-
statistics- us-veterinarians (accessed April 11, 2024).

52. CVMA Workforce Study 2020. Schaumburg, IL (2020).

53. O’Brien S. Expanding Veterinary Medicine Capacity in Canada 2022-2032.
Guelph, ON (2022).

54. Bruce Prince J, Andrus DM, Gwinner K. Academic food-supply veterinarians:
future demand and likely shortages. ] Vet Med Educ. (2006) 33:517-24.
doi: 10.3138/jvme.33.4.517

55. Almgvist V, Berg C, Hultgren J. Reliability of remote post-mortem veterinary
meat inspections in pigs using augmented-reality live-stream video software. Food
Control. (2021) 125:107940. doi: 10.1016/j.foodcont.2021.107940

56. Jim GK. Feedlot health management services by TELUS agriculture and
consumer goods Okotoks, Alberta, Canada T1S 2A2. AABP Proc. (2022) 55.

57. Winder CB, LeBlanc SJ, Haley DB, Lissemore KD, Godkin MA, Duffield TF.
Comparison of an online learning module to hands-on training in teaching a cautery
disbudding technique for dairy calves including cornual nerve block application. Can
Vet J. (2017) 58:735-40. doi: 10.21423/aabppro20163465

58. Schnepf R, Monke J. Congressional Research Service [cited 2024 Jan 9]. COVID-
19, U.S. Agriculture, and USDAs Coronovirus Food Assistance Program (CFAP).
Available at: https://crsreports.congress.gov/product/pdf/R/R46347

59. Ekakoro JE, Caldwell M, Strand EB, Okafor CC. Drivers, alternatives, knowledge,
and perceptions towards antimicrobial use among Tennessee beef cattle producers: a
qualitative study. BMC Vet Res. (2019) 15:16. doi: 10.1186/s12917-018-1731-6

60. LUVAS - College of Veterinary Sciences, Hisar, Haryana - 125004, India, Prasad
N. Sources of information in adoption of scientific dairy farming. Adv Anim Vet Sci.
(2016) 2(25):13-8. doi: 10.14737/journal.aavs/2016/4.25.13.18

61. Breiner SJ, Grau SA, Barnhardt BB, Bryant AM, Boone K, Blasi DA, et al.
Veterinarians are most popular source of information utilized by cow-calf producers.
Kans Agric Exp Stn Res Rep. (2007) 4:17-8. doi: 10.4148/2378-5977.1521

62. Ashlock MA, Cartmell DD, Leising JG. Before it hits the fan: pre-crisis
beef producer information source preferences. J Appl Commun. (2009) 93:32-43.
doi: 10.4148/1051-0834.1198

63. DeGroot A, Coe ], Kelton D, Miltenburg C, Wichtel J, Duffield T. Factors
associated with food-animal producer visit-specific satisfaction following on-farm
interaction with a veterinarian. Vet Rec. (2021) 188:e15. doi: 10.1002/vetr.15

64. Kanji N, Coe JB, Adams CL, Shaw JR. Effect of veterinarian-client-patient
interactions on client adherence to dentistry and surgery recommendations in
companion-animal practice. Sci Rep. (2012) 240:427-36. doi: 10.2460/JAVMA.240
0.4.427

65. College of Veterinarians of Ontario - College of Veterinarians of Ontario.
Available  at:  https://www.cvo.org/veterinary- practice/quality- practice/quality-
improvement- program/continuing- professional-development (accessed April 11,
2024).

66. Ashton-James CE, McNeilage AG. A mixed methods investigation of stress
and wellbeing factors contributing to burnout and job satisfaction in a specialist
small animal hospital. Front Vet Sci. (2022) 9:942778. doi: 10.3389/fvets.2022.9
42778

67. DeGroot A, Coe JB, Kelton D, Miltenburg C, Wichtel J, Duffield T.
Comparison of food-animal veterinarians’ and producers’ perceptions of producer-
centered communication following on-farm interactions. Vet Rec. (2021) 189:¢139.
doi: 10.1002/vetr.139

68. Malterud K. Qualitative research: standards, challenges, and guidelines. Lancet.
(2001) 358:483-8. doi: 10.1016/S0140-6736(01)05627-6


https://doi.org/10.3389/fvets.2024.1448216
https://doi.org/10.1051/vetres:2003028
https://doi.org/10.2527/jas.2015-9238
https://doi.org/10.3168/jds.2021-21720
https://doi.org/10.3389/fvets.2023.1104754
https://doi.org/10.3168/jds.2018-15944
https://doi.org/10.3168/jds.2019-16470
https://doi.org/10.3168/jds.2018-14741
https://doi.org/10.3390/vetsci9030125
https://doi.org/10.1080/00480169.2011.547162
https://doi.org/10.3168/jds.S0022-0302(06)72195-6
https://doi.org/10.1016/j.livsci.2011.12.023
https://doi.org/10.1016/j.prevetmed.2015.01.010
https://doi.org/10.3168/jds.2018-15501
https://www.avma.org/resources-tools/reports-statistics/market-research-statistics-us-veterinarians
https://www.avma.org/resources-tools/reports-statistics/market-research-statistics-us-veterinarians
https://doi.org/10.3138/jvme.33.4.517
https://doi.org/10.1016/j.foodcont.2021.107940
https://doi.org/10.21423/aabppro20163465
https://crsreports.congress.gov/product/pdf/R/R46347
https://doi.org/10.1186/s12917-018-1731-6
https://doi.org/10.14737/journal.aavs/2016/4.2s.13.18
https://doi.org/10.4148/2378-5977.1521
https://doi.org/10.4148/1051-0834.1198
https://doi.org/10.1002/vetr.15
https://doi.org/10.2460/JAVMA.2400.4.427
https://www.cvo.org/veterinary-practice/quality-practice/quality-improvement-program/continuing-professional-development
https://www.cvo.org/veterinary-practice/quality-practice/quality-improvement-program/continuing-professional-development
https://doi.org/10.3389/fvets.2022.942778
https://doi.org/10.1002/vetr.139
https://doi.org/10.1016/S0140-6736(01)05627-6
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

	Exploring bison producers' access to veterinary services in Ontario, Canada
	1 Introduction
	2 Methods
	2.1 Theoretical framework
	2.2 Participant selection
	2.3 Data collection
	2.4 Data analysis

	3 Results
	3.1 Theme 1: concerns over future stability and costs associated with veterinary services 
	3.2 Theme 2: desire to improve bison-specific knowledge among veterinarians servicing their farms

	4 Discussion
	4.1 Limitations

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


