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The potential impact of
artificial intelligence in

equine practice

Artificial intelligence has the potential to impact the veterinary industry. This article outlines the current
and potential uses of artificial intelligence tools in equine veterinary practice across both clinical and
non-clinical aspects of working with horses. Examples of wider uses across the industry by horse
owners and trainers are also summarised and discussed. The use-case example of the pre-purchase
examination is discussed as an area highlighting how artificial intelligence could have multiple impacts,
increasing confidence and improving efficiency and outcomes for equine vets. Additionally, important
considerations including potential risks and ethical concerns of the development and use of artificial
intelligence as a currently unregulated technology are also discussed.
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t is increasingly difficult to ignore the discussion around

artificial intelligence and the potential of this technology

to impact many areas of life and work with horses. There is

potential for artificial intelligence to modernise the equine
world, from how vets interact with their clients and practise clini-
cal medicine, to the very fabric of the industry through breeding.
This article explores the current and potential uses of artificial in-
telligence tools for owners, trainers and veterinary teams, using the
pre-purchase examination as a use-case example. It also discusses
some of the dangers and ethical concerns of using a potentially
hugely powerful, yet unregulated technology.

Current and potential applications
Artificial intelligence has the potential to play a significant role in
equine welfare, from disease prevention to early detection and indi-
vidualised treatment. Some tools are already widely used by practi-
tioners, whereas many more are in the early phases of development
following the trends in small animal, livestock and human sectors.
Artificial intelligence could impact almost every aspect of working
with horses and it is vital to ensure that there is veterinary input
into the development and use of these technologies for the ben-
efit of equine health and welfare. The following overview discusses
some current and potential beneficial uses of artificial intelligence:
Prevention: By analysing large amounts of data from various
sources such as veterinary records, weather patterns and horse
movement, artificial intelligence could identify patterns and pre-

dict the likelihood of disease outbreaks, enabling proactive disease
management strategies. This could potentially aid the prevention of
spread of both transmissible disease and likelihood of environmen-
tally-related disease, such as spasmodic colic and laminitis.

Diagnosis: Artificial intelligence-powered diagnostic tools can
assist vets in detecting diseases and abnormalities at an early stage,
facilitating timely treatment and potentially reducing spread of dis-
ease within a population (Nath et al, 2021; May et al, 2022), such
as identification of worm eggs in an automated, cost-effective way
(Slusarewicz et al, 2016) and improving outcomes for affected in-
dividuals.

Treatment: Following the trend of personalised treatment in
human medicine, in future there is the potential to develop arti-
ficial intelligence tools that could create individualised treatment
plans that take into account a horse’s use, condition, history, signal-
ment and response to medications.

Prognosis: Artificial intelligence can be used to predict the sur-
vivability likelihood and need for surgery of horses suffering from
colic with high accuracy. Algorithms were able to predict the need
for surgery and survivability of horses presented with acute abdo-
men pain with 76% and 85% accuracy, respectively (Fraiwan and
Abutarbush, 2020). Such tools can help to inform decision making,
especially in such high cost, high stress situations for both the vet
and the owner.

Wearable technology: Smart wearables, such as sensors and
trackers, could collect real-time data on a horse’s vital signs, activity

Equine | September/October 2023, Vol 7 No 5

© 2023 MA Healthcare Ltd



VETERINARY

160

levels and behaviour. Artificial intelligence algorithms could then
analyse these data to provide insights and alerts - for example track-
ing heart rate through exercise and recovery phases, or sending an
alert to warn of changes in parameters that may be associated with
pain, oestrus or proximity to parturition.

Nutrition and feeding: Artificial intelligence algorithms could
analyse data on individual horses and provide customised feeding
plans, considering factors such as age, activity level and specific nu-
tritional requirements.

Breeding and genetics: Through the use of advanced algo-
rithms and machine learning, artificial intelligence could process
vast amounts of data on individual horses and their lineage to pre-
dict their genetic potential. It could be used to analyse and interpret
genomic data, helping to identify specific genes associated with de-
sirable traits such as athleticism, temperament and disease resist-
ance. With this information, breeders could make more informed
decisions, leading to improvements in the overall quality of horses
produced (Hill et al, 2010).

Behaviour: Interpretation of data from both image capture and
wearable technologies, such as accelerometers, have fed into re-
search and understanding of behaviour across many species, from
oestrus detection in cattle to the behaviour of juvenile lemon sharks
in the Bahamas (Brewster et al, 2018). Research using a deep learn-
ing-based approach for activity detection of equines was able to
distinguish seven different behaviours with 99% accuracy (Eerde-
kens et al, 2020). The potential of this technology to inform human
understanding of such a vast array of species is enormous and can
inform both veterinary care and husbandry of domestic species and
wildlife conservation efforts.

Training and performance optimisation: Artificial intelligence
could help trainers create personalised training plans, monitor pro-
gress and identify areas for improvement. Biomechanics analysis
and motion capture technology can also provide valuable insights
into a horse’s movement, helping to optimise performance, and
the potential to identify pre-injury locomotion changes as well as
adapt training programs to minimise injury risk (Marlin et al, 1999;
Marcellin, 2016). Moreover, data on individual performance, such
as training times, racing history and environmental factors, can be
analysed by machine learning algorithms to develop individualised
training programs and race strategies.

Race prediction and betting: In addition to informing training
methods, reducing injury risk and optimising race strategies, arti-
ficial intelligence algorithms can be used to analyse historical race
data, track conditions and individual horse performance to predict
race outcomes more accurately and inform wagering strategies
(Benter, 1994).

Facilities management: As with many industries, artificial intel-
ligence could increasingly be used to optimise farm and stable op-
erations, such as monitoring and automating various tasks related
to horse care, energy consumption and waste management.

Chatbots: Artificial intelligence-powered virtual assistants can
be used to answer common questions, provide training and guid-
ance and offer support related to equine care and management. This
could be hugely powerful when deployed in remote regions where
working equids are vital to the survival and culture of rural com-
munities, but access to veterinary knowledge and care is limited.

Artificial intelligence and the pre-purchase
examination

Pre-purchase examinations are frequently performed in equine
practice to provide purchasers with the reassurance that the horse
they are buying will be fit for intended purpose and reduce the
emotion, time and cost associated with managing an unfit animal.
However, pre-purchase examinations can provide a significant
source of stress for vets, especially when assessing high value horses
or where the purchaser or the vendor is a client.

Many skilled practitioners choose not to perform pre-purchase
examinations due to the potential pitfalls in managing client expec-
tations and liability or reputational risk exposure. Indeed, around
two-thirds of all equine claims made to the Veterinary Defence
Society arise from pre-purchase examinations (Burrows, 2022).
Communication is key to a successful outcome, yet there can be
complexities in achieving timely, co-ordinated communication be-
tween all parties (Werner, 2012).

Pre-purchase examinations are typically based on a physical
examination. Further additional procedures undertaken during a
pre-purchase examination may include clinical pathology, radio-
graphic examination, endoscopic examination of the airway, car-
diovascular and breeding soundness examinations - these may be
performed depending on the value and intended use of the ani-
mal. When performed successfully, whether a decision is made to
purchase the horse or not, the buyer should be satisfied that the
examination was accurate, and the information provided by the at-
tending vet was clear and concise (Suslak-Brown, 2004).

Artificial intelligence tools could be used not only to assist with
the assessment, but also to ease the burden of record keeping, form
completion and communication between the parties, which in it-
self is a source of burnout among medical professionals (West et al,
2018). In addition, remote, continuous monitoring tools can over-
come the limitations of ‘while you were here’ observation, where an
animal can only be assessed at one point in time.

Artificial intelligence could be used in the following aspects of
pre-purchase examinations:

1. Lameness analysis

One study showed that owners are often unable to recognise lame-
ness in their own horses (Miiller-Quirin, 2020). Among veterinary
staff, subjective lameness analysis is influenced by experience and
there is often lack of agreement even amongst experienced veteri-
narians with subtle lameness cases.

Traditional technology-based analysis of gait require force plate
analysis or physical markers to be placed on the body with special-
ised image capture equipment. Today, the almost ubiquitous access
to a smartphone camera means the necessary data can be obtained
at any chosen location, non-invasively, without the requirement for
additional equipment or expertise. Artificial neural networks are
widely used in image analysis applications, from facial recognition
to live motion analysis of horses to assess lameness, such as the
Sleip application (Sleip, 2023). Another technology based on pose
estimation, which is already used in human and veterinary science
to study movement without the need to fix any devices onto the
object of interest, has also been trialled (Feuser et al, 2022). This
application was used to determine and mark specific anatomical
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reference points using smartphone videos of horses being lunged
in a circle.

These technologies enable assessment in the home environ-
ment, reducing the likelihood of unfamiliar ground or surround-
ings impacting behaviour. Increasing accessibility and reducing
cost of lameness assessment in this way should enable more horses
to be diagnosed sooner, benefitting horse welfare and providing a
diagnostic aid for the equine vet.

2. Ocular examination

A deep learning tool has been developed that can detect changes
due to uveitis and other ophthalmic diseases in the equine eye from
a smartphone photograph (May et al, 2021). High classification ac-
curacy can be achieved due to many of the pathological changes
being visible, even in photographs. Interestingly, the programme
was found to concentrate on areas of the equine eye that are less
noted by the human examiner - this is a good example of how hu-
mans and machines can augment one another, through the differ-
ent focuses of human biological neural networks versus the artifi-
cial intelligence’s computational neural networks.

Such tools could certainly help vets as part of ocular examina-
tion, provided the specific use and limitations of the tool are taken
into account. For example, if there is any doubt in the clinician’s
mind as to the health of the anterior chamber, this could provide
reassurance or confirmation.

However, the tool only evaluates the anterior segment of the
eye and diseases of the posterior segment would be missed in most
cases. Putting such tools in the hands of owners requires careful
understanding of the limitations. If acute eye conditions are mis-
diagnosed, such as retinal detachment, treatment could be delayed
with negative impacts on outcome (May et al, 2021).

3. Radiographic analysis

The quantity of radiographic views frequently performed at pre-
purchase examinations provide the ideal data source for inform-
ing the training and application of an artificial intelligence algo-
rithm, especially where the images are accurately and consistently
labelled. Radiographic interpretation creates a significant burden
during the pre-purchase examination process, with conditions of-
ten being less than ideal to read the images and the pressure on a
lone practitioner to make accurate assessments.

Pre-purchase examination radiographic interpretation is more
frequently being outsourced to specialists in equine diagnostic
imaging, with the increasing popularity and availability of telera-
diology services saving time for the practitioner and giving them
peace of mind with the interpretation. At VetCT, pre-purchase
examination imaging series are read by two equine radiologists to
provide the reassurance of the robustness of the reported opinion.
As such services increase in popularity globally, any time savings
and efficiencies that technology can offer will be a welcome de-
velopment. Validated artificial intelligence tools can also provide
computational assessment to augment diagnostic interpretation
and inform a radiologist’s recommendations. In human medicine,
this additional clarification has been shown to improve accura-
cy and agreement rate between physicians (Nehrer et al, 2021),
which could in turn reduce the risk of human error and provide
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reassurance to all parties. Conversely, radiology reports generated
solely by artificial intelligence are less trusted by clinicians than a
report generated by a radiologist and artificial intelligence (Lim
et al, 2022), highlighting the importance of keeping a human in
the loop.

Machine learning has been used in research for the automa-
tion of segmentation tasks that would otherwise have required
laborious manual outlining, including identifying and outlining
osseous structures of the equine distal limb on radiographs (Van
Houtte et al, 2019). Studies have shown the potential for ma-
chine learning algorithms and quantitative analysis to aid in the
interpretation of musculoskeletal injury in magnetic resonance
imaging (El-Khamary et al, 2022). As these radiological artificial
intelligence aids become more widely available, the speed and
efficiency of radiology reporting will increase.

When looking to the more advanced human field, artificial
tools are still restricted to the field of narrow artificial intel-
ligence: asking and answering a specific question, such as the
probability of a particular pathology in a defined area being
present or absent (Hosny et al, 2018). Technology is some way
off general artificial intelligence, where these narrow tools can
be integrated to enable fully automated interpretation of images
and take into account the history, signalment and environmental
and other factors. In other words, artificial intelligence can be
used to answer specific, defined questions - such as automated
measurements and highlighting areas of abnormality - to help
inform the radiologist in human medicine. When sticking to sci-
ence-fact, rather than science-fiction, there will always be a place
for the real-life human radiologist to empathise with the clini-
cian and their client, understand the emotive aspects involved in
equine practice and the bigger picture of the horse’s overall suit-
ability for purchase, and tailor their advice to support the best
outcomes for the vet, their client and the horse.

4. Cardiac monitoring

While cardiac monitors for horses have been available for dec-
ades, the veterinary industry is only just accessing the tools to be
able to collate and process the data in a meaningful way through
artificial intelligence.

The early detection of atrial fibrillation was one of the first
applications of artificial intelligence in human medicine (Brig-
anti and Le Moine, 2020). The potential for wearable devices to
provide alerts to smartphones in the presence of arrhythmias
during a period of continuous monitoring would help to pick up
intermittent atrial fibrillation in racehorses, which can impact
their career longevity (Nath et al, 2021).

5. Genetics

Applications in genetics can identify certain genetic markers of
performance potential specific to different breeds and types of
work. Commercial tools are already available that claim to collate
and analyse data from physical health and genetic biomarkers to
identify potential high-performance racehorses (Performance Ge-
netics, 2023). Where the practitioner may not be recommending or
using these tools, purchasers may be employing them directly. Un-
derstanding the strengths and limitations of these technologies will
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Artificial intelligence currently has various applications in equine
practice and the wider equine industry.

Artificial intelligence has the potential to impact equine practice
and the equine industry in the future, for example in pre-
purchase examinations.

There are potential risks and ethical considerations around the
development and use of artificial intelligence tools.

Input from equine veterinary professionals is required to make
sure the technology benefits veterinary teams and equine
welfare.

be increasingly important where veterinary opinion on the tech-
nology is sought during the pre-purchase examinations of sports
and racehorses alike.

6. 'Paperwork’

While working on paper is rapidly becoming consigned to the his-
tory books, completing either written or electronic health records
can be a significant administrative burden (Chaiyachati et al, 2019).
Artificial intelligence solutions, specifically natural language pro-
cessing tools such as ChatGPT, are becoming increasingly capable
of helping medical professionals complete medical records. Such
tools could aid in the reporting of specific elements of the pre-pur-
chase examination, such as a radiological report in addition to the
overall report, providing significant overall time saving.

However, caution must be exercised around data privacy and
security, especially when utilising web-based software that can as-
similate data to inform the algorithm and could be used elsewhere
with no human control over where and how.

Risks and ethical considerations

As artificial intelligence systems collect and process large amounts
of data, privacy and security become major ethical concerns. The
more representative data an algorithm can access for training and
refinement, the more likely it is to be accurate and unbiased, and
consequently the more likely it is to support good outcomes and
foster trust in technology.

However, where informed consent is required from owners to
share patient data, it must be understood and explained how these
data will be shared and used by an algorithm. This can be challeng-
ing where the data is assimilated and processed in ways that cannot
always be predicted and where the outcomes are unknown. Arti-
ficial intelligence developers need to work closely with veterinary
teams, horse owners and trainers to ensure transparency, valida-
tion and use of data sets to enable informed consent to be obtained
to create accurate, useful tools. In addition, veterinary technology
is not subject to the same regulation and human medical devices.
Therefore, companies bringing equine artificial intelligence prod-
ucts to market are not required to report validity and performance
data (Cohen and Gordon, 2022). It is the responsibility of the com-
panies developing tools that may ultimately impact animal welfare
to exercise self-regulation and be transparent in their data use, al-
gorithm validation and training, calibration, outcomes, accuracy
and errors.

Ideally, artificial intelligence products should be accompanied
by peer-reviewed evidence based publication. Additionally, as is
the requirement in human medicine, post-market surveillance
should be part of ongoing quality improvement following the
launch of an artificial intelligence tool. This is vital to monitor both
intended and unexpected outputs, and report on how continued
learning and development of the algorithm impacts the accuracy
and validity of the outputs.

Automation bias is the human tendency to believe the machine
over and above our own or another human opinion (Goddard et
al, 2012). Veterinarians must be mindful of this when there is disa-
greement, seeking additional clarification rather than assuming the
artificial intelligence is right. This will be particularly important
with more artificial intelligence tools becoming available directly
to horse owners.

Additionally, artificial intelligence tools in the hands of owners
could create conflict where the artificial intelligence output differs
from the opinion of the vet. For example, a purchaser might believe
they can use objective gait analysis to help them make a decision
about the purchase of a horse, without seeking veterinary advice.
A purchaser or seller could also use the technology to question
veterinary opinion, which may be especially challenging for in-
experienced vets to confidently refute. Artificial intelligence tools
therefore have the potential to either reduce stress and improve
confidence for equine practitioners, but it may have the opposite
effect if owners equipped with technology they do not fully under-
stand use it to challenge the vet.

Another ethical challenge with artificial intelligence is
determining who is responsible and liable in the event of an er-
ror or harmful outcome. This becomes especially problematic in
scenarios where artificial intelligence systems inform decisions
that have significant consequences - in this case, whether or
not to purchase a horse. In the field of veterinary medicine, the
only regulated entity is the vet and therefore the responsibility
for errors — whether human or machine - lie solely with the
veterinary surgeon.

In the absence of standards and regulations for the development
and licencing of veterinary medical tools (including artificial in-
telligence), clear and transparent guidelines must be provided for
best-practice use, including understanding of the limitations and
potential for error, to enable these tools to be applied appropriately
and with confidence, and indeed to explain their use to owners to
obtain informed consent. Otherwise, there is a risk of eroding trust
not only in the technology by vets, but also the clients trust towards
the vets using it.

Conclusions
The integration of artificial intelligence into the equine industry
offers the potential for enhanced disease management strategies,
more efficient breeding practices, improved training methods and
husbandry optimisation. These advancements have the potential
to increase the overall quality, health, welfare and performance of
horses, ultimately benefiting the entire industry and the communi-
ties and societies that rely on them.

In the case of the pre-purchase examination, tools to support
assessment and completion of the examination and report could
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both improve the efficiency and provide confidence and reassur-
ance for the equine vet and their prospective purchaser.

However, it must be ensured that appropriate training and edu-
cation is provided for practitioners to understand the correct clini-
cal application and limitations of artificial intelligence in the field.
Veterinarians must also champion standards and self-regulation by
the industry, providing transparency, data security and safeguard-
ing and prioritising animal welfare. For easy and quick adoption of
this technology, clear, thorough information needs to be provided
with intuitive tools that can aid everything from diagnosis to clini-
cal notes and reports.

With such measures in place, artificial intelligence could
not only benefit horses and their owners and trainers, but also
provide a significant boost to the working life and morale of
equine vets. (EQ)

Conflicts of interest

The author is an employee of VetCT. VetCT is a provider of
equine teleradiology services, including review of prepurchase
examination radiographs. However, the company is not develop-
ing any commercially available artificial intelligence tools at the
current time.

References

Benter W. 1994. Computer based horse race handicapping and wagering systems: a
report. Efficient Market Services. (https://pdfs.semanticscholar.org/1d36/53da454
2a2e0eaa2f71e3b3cc3e606c8f1e0.pdf)

Brewster LR, Dale JJ, Guttridge TL et al. Development and application of a
machine learning algorithm for classification of elasmobranch behaviour from
accelerometry data. Mar Biol. 2018;165(4):62. https://doi.org/10.1007/500227-
018-3318-y

Briganti G, Le Moine O. Artificial intelligence in medicine: today and tomorrow.
Front Med (Lausanne). 2020;7:27. https://doi.org/10.3389/fmed.2020.00027

Burrows I. Avoiding pitfalls in today’s pre-purchase examinations. UK Vet Equine.
2022;6(3):90-94 https://doi.org/10.12968/ukve.2022.6.3.90

Chaiyachati KH, Shea JA, Asch DA et al. Assessment of inpatient time
allocation among first-year internal medicine residents using time-motion
observations. JAMA Intern Med. 2019;179(6):760-767. https://doi.org/10.1001/
jamainternmed.2019.0095

Cohen EB, Gordon IK. First, do no harm. Ethical and legal issues of artificial
intelligence and machine learning in veterinary radiology and radiation
oncology. Vet Radiol Ultrasound. 2022;63 Suppl 1(Suppl 1):840-850. https://doi.
org/10.1111/vru.13171

Eerdekens A, Deruyck M, Fontaine J, Martens L, De Poorter E, Joseph W.
Automatic equine activity detection by convolutional neural networks using
accelerometer data. Comput Electron Agric. 2020; 168. https://doi.org/10.1016/j.
compag.2019.105139

Equine | September/October 2023, Vol 7 No 5

El-Khamary AN, Keenihan EK, Schnabel LV, Redding WR, Schumacher J. Leveraging
MRI characterization of longitudinal tears of the deep digital flexor tendon in
horses using machine learning. Vet Radiol Ultrasound. 2022;63(5):580-592.
https://doi.org/10.1111/vru.13090

Feuser AK, Gesell-May S, Miiller T, May A. Artificial intelligence for lameness
detection in horses - a preliminary study. Animals (Basel). 2022;12(20):2804.
https://doi.org/10.3390/ani12202804

Fraiwan MA, Abutarbush SM. Using artificial intelligence to predict survivability
likelihood and need for surgery in horses presented with acute abdomen (colic). J
Equine Vet Sci. 2020;90:102973. https://doi.org/10.1016/j.jevs.2020.102973

Goddard K, Roudsari A, Wyatt JC. Automation bias: a systematic review of frequency,
effect mediators, and mitigators. ] Am Med Inform Assoc. 19(1):121-7.https://doi.
org/10.1136/amiajnl-2011-000089.

Hill EW, Gu J, Eivers SS et al. A sequence polymorphism in MSTN predicts sprinting
ability and racing stamina in thoroughbred horses. PLoS One. 2010;5(1):e8645.
https://doi.org/10.1371/journal.pone.0008645

Hosny A, Parmar C, Quackenbush J, Schwartz LH, Aerts HIWL. Artificial intelligence
in radiology. Nat Rev Cancer. 2018;18(8):500-510. https://doi.org/10.1038/s41568-
018-0016-5

Lim SS, Phan TD, Law M et al. Non-radiologist perception of the use of artificial
intelligence (AI) in diagnostic medical imaging reports. ] Med Imaging Radiat
Oncol. 2022;66(8):1029-1034. https://doi.org/10.1111/1754-9485.13388

Marcellin FE Wearable device for racehorses could help prevent fatal injuries. 2016.
https://www.newscientist.com/article/2093941-wearable-device-for-racehorses-
could-help-prevent-fatal-injuries/ (accessed June 16 2023).

Marlin DJ et al. 1999. Physiological responses of horses during treadmill exercise and
field training. Equine Vet J. Supplement 30: 493-497.

May A, Gesell-May S, Miiller T, Ertel W. Artificial intelligence as a tool to aid in the
differentiation of equine ophthalmic diseases with an emphasis on equine uveitis.
Equine Vet J. 2022;54(5):847-855. https://doi.org/10.1111/evj.13528

Miiller-Quirin J, Dittmann MT, Roepstorff C, Arpagaus S, Latif SN, Weishaupt MA.
Riding soundness - comparison of subjective with objective lameness assessments
of owner-sound horses at trot on a treadmill. ] Equine Vet Sci. 2020;95:103314.
https://doi.org/10.1016/j.jevs.2020.103314

Nath LC, Elliott AD, Weir ], Curl P, Rosanowski SM, Franklin S. Incidence,
recurrence, and outcome of postrace atrial fibrillation in Thoroughbred horses. J
Vet Intern Med. 2021;35(2):1111-1120. https://doi.org/10.1111/jvim.16063

Nehrer S, Ljuhar R, Steindl P et al. Automated knee osteoarthritis assessment
increases physicians’ agreement rate and accuracy: data from the
osteoarthritis initiative. Cartilage. 2021;13(1_suppl):9575-965S. https://doi.
org/10.1177/1947603519888793

Performance Genetics. Performance Genetics. 2022. https://www.
performancegenetics.com (accessed 11 August 2023)

Sleip. Sleip. 2023. https://sleip.com/ (accessed 11 August 2023)

Slusarewicz P, Pagano S, Mills C et al. Automated parasite faecal egg counting
using fluorescence labelling, smartphone image capture and computational
image analysis. Int ] Parasitol. 2016;46(8):485-493. https://doi.org/10.1016/j.
ijpara.2016.02.004

Suslak-Brown L. Radiography and the equine prepurchase exam. Clin Tech Equine
Pract. 2004;3(4):361-364. https://doi.org/10.1053/j.ctep.2005.02.014

Van Houtte ], Bazrafkan S,Vandenberghe F, Zheng G, Sijbers J. A deep learning
approach to horse bone segmentation from digitally reconstructed radiographs.
Presented at the Ninth International Conference on Image Processing Theory,
Tools and Applications, Istanbul, 2019

Werner HW. Prepurchase examination in ambulatory equine practice. Vet Clin North
Am Equine Pract. 2012;28(1):207-247. https://doi.org/10.1016/j.cveq.2012.03.001

West CP, Dyrbye LN, Shanafelt TD. Physician burnout: contributors, consequences
and solutions. J Intern Med. 2018;283(6):516-529. https://doi.org/10.1111/
joim.12752

163



