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1. Introduction

Standardbred horse racing, also known as harness racing, is a discipline where the horses are
constantly racing at a trot gait while simultaneously pulling a sulky with the trainer behind them.
This sulky is a two-wheeled vehicle with a seat for the trainer behind the horse and joined to the
horse’s harness with two pieces attaching on each side of the horse [1]. The races take place in
an oval shaped track filled with sand and can be of different lengths but most commonly advisors

seem to think that the optimal length of the track should reach around 1400 metres [2].

The study is focused on injuries related to the limbs of these standardbred racehorses (STBR)
during the course of their training and the races themselves. In this thesis different aspects were
investigated, such as the different ground types and different racing patterns. Significance
toward the animal welfare in this discipline was given. The injuries which were focused on the
most were the most common ones seen in this type of horse training. Primarily, the superficial
digital flexor tendon (SDFT) injury or rupture, the bone spavin in the Tarsometatarsal Joint
(TMTJ), splint bone and proximal sesamoid bone fractures, different hoof problems and injuries

— as mentioned by the local veterinarian specialising in such injuries in Malta.

Different equine veterinarians were questioned about what they have witnessed throughout their
career within the standardbred racing industry, such as problems due to lack of knowledge to
problems which are, that lead to; problems arising from the ground type used in the racing track
where such horses are both trained and raced. The answers from the questionnaires expose the
most important aspects where the animal welfare has been neglected either due to lack of
expertise, passivity or simply by providing incorrect information about certain aspects of
standardbred horse racing to the owners, giving rise to further chances of the horses in question
getting injured. A questionnaire was distributed among different veterinarians around the world,
coming from different countries in order to get an idea of the animal welfare regarding the
standardbred racehorses from different parts of Europe. The idea behind this was in order to

improve the welfare of such horses.



2. Aims

The main aims of the study were to investigate the most common limb injuries which are being

caused by standardbred horse training and the best prophylactic methods which may be used to

counteract these injuries giving importance to the welfare of the animal.

The different problems which were investigated are:

The age at which the horses start being broken-in (trained). This could show a great
difference in the injuries that horses suffer from, not only in their limbs, but also in every
part of their body.

The ground types which have shown to cause the least injuries.

If the vets have seen any difference between horses which are supported with regular visits
by physiotherapists or acupuncturists and those horses which are not.

If protective tack which can be used on the limbs, for example hock boots, weighted bell
boots or even simple vet wrap on the carpus, provides proper protection from the injuries
caused by the horses’ limbs.

Whether there is a difference if the horses were training and/or racing barefoot (unshod) or
fully shod.

By taking into account these conditions, the horses would be able to live a longer healthier life

by preventing unnecessary limb injuries. This study’s contribution to knowledge is if protective

and prophylactic methods are effective in preventing injuries which would also help the owners

by needing less veterinary interventions and medications and therefore financially improving

the horses’ training and performance.



3. Literature review

The horse has a very complex anatomy, especially when focusing on their limbs. Every horse’s
conformation is different and therefore when the workload and competition levels are rising a
lot of importance must be given to every little detail. A few examples of this include, the work
regime, the amount of work the individual horse can withstand, the knowledge on preventing
injuries and in unfortunate cases when the injuries happen, having the latest form of therapy [3].

3.1 Standardbred trotter racing

Standardbred horse racing is ranked just after thoroughbred horse racing with regards to
popularity, making it the second most popular type of horse race in the world. There are two
different ways for standardbred horse racing, the most common way - by pulling a two-wheeled
sulky and less commonly used — using a saddle with the jockeys on the horses’ backs. The races
may also be conducted in different gaits which include trotting, pacing and toelting [1].

Gait pertains to the manner in which limbs move during motion and it can be characterized by
factors such as stride arrangement and the symmetry or asymmetry of limb movement [4]. Gaits
can be categorized into symmetrical and asymmetrical. In symmetrical gaits, whether for bipeds
or quadrupeds, each limb, forelimb or hindlimb is presumed to be employed equivalently. Each
limb displays matching kinetics and kinematic parameters such as stance period, swing length
and sweep angle. This results in equal intervals between the left and right foot contacts [5].
Leleu et al. (2002) also highlighted that during a trotting gait three stages are observed: hoof-
landing, midstance phase and toe-off [6]. McCoy et al. (2009) underlined the definition of the
trotting gait as a two-beat movement where the two diagonally opposite legs move forward in
tandem [4]. Unlike the trotting gait, pacing is a lateral two-beat gait, characterized by the
simultaneous forward movement of both legs on the same side of the quadrupeds [7].

In Icelandic horses there is an additional gait (a fourth gait) known as the toelt. The toelt is a
symmetrical 4-beat gait and the pattern of the stride goes as follows: left hind, left fore, right

hind and right fore. It is very important that the duration between the steps should all be akin

[8].

Unlike the thoroughbred racing, trotters are not just one breed which can be recognised

internationally, there are many different breeds which may take part in such races coming from



different parts of the world [1]. Although trotters are coming from many different breeds and

not just one, it has been proven that all the standardbred horses nowadays trace back to the four

sons of Hambeltonian10 — an American trotter, sire of the standardbred horse breed [1].

According to Thiruvenkadan et al. (2009) there are various differences between standardbred

and thoroughbred horse racing for example: prior to the race, trotters must go through a number

of trial races to be able to qualify for the finals [1]. Moreover, in international standardbred
racing there are a number of different breeds participating and generally, standardbred horses
have a longer racing career than thoroughbreds. Furthermore, Palmer et al. suggested that
standardbred racehorses, on average, had a 50% lower probability of experiencing weakening
during their career compared to thoroughbred horses [9]. Approximately standardbred

racehorses career lasts 3-14 years but the duration also depends on their breed [10].

As mentioned by Physick-Sheard there are multiple types of trotting races, a few of which are:

1. The qualifying race — this is a race where no betting may take place but its sole use is to be
able to place the horses into certain classes.

2. Anopen race — in this type of race, no classes are taken into consideration, all trotter horses
may take part in this race. Normally, the comparably faster horses will take part in such
races.

3. Condition race — this sort of race will classify horses into different conditions, such as
young female horses (fillies) which have earnings and winnings less than $100,000 [11].
The different classes of trotter races are dependent on multiple contrasting factors. The main
consideration would be the yearly or career-based earnings, but once this has been
established the grouping would be broken down into further groups such as age, sex, racing
distances, class of race, prize money, type of trotting methods, eg: pacing and whether the
race is a harness-based race or saddle-based race [1].

3.2 Animal welfare aspect of the sport

When studying racehorses, multiple injuries are often noticed, especially in relation to their
limbs. We can notice many racehorses end up lame after training or after the race itself. This is
normally because the horses are forced to race at very high speeds, reaching their maximum
speed normally at around 50-60 kilometers per hour. This maximal speed is normally kept up

for around one to three minutes without any rest. There may also be different races based on the



endurance of the horses, where the horses would race at slower speeds but would race for a
longer time and over a longer distance [12].

As indicated by the OIE Terrestrial Animal Health Code Chapter 7.1.(7.1.1) an animal which
Is in a good state of welfare is, when it is healthy, comfortable, well-nourished, safe, able to
express innate behaviour and without suffering from pain, fear or distress (World Organisation
for Animal Health (also known as OIE) [13].

As mentioned by Hedman et al. (2022) in the recent years the animal welfare awareness of
society has been increasing but there still is no EU legislation which takes into account the
holding, management and use of horses apart from when the animals are being transported or
slaughtered [14]. On the bright side, the subject of the horses in the racing industry is often
brought up during public debate. There is also quite an increase in the knowledge and public
concern for the welfare of racing horses which in turn is causing certain settings and conditions

to be questioned. Moreover, initiatives to improve the welfare may also be developing [14].

3.3 The anatomy of the horse limb

Demanding and repeated work which is carried out over a long period of time is not the most
suitable type of work when taking into consideration the horses’ limbs. How long a horse may
go through such work depends a lot on their individual body conformation. With a better
conformation a horse is more likely to have a superior and longer lasting racing career.

The bones which make up the forelimbs shows on the Figure 1 and the bones of the hindlimbs
on the Figure 2 [15]. It is very interesting, that that the horse wears the entire body weight only

on the one toe of each limb.
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The skeletal muscles of the horse are normally composed of groups of muscles which are

separated based on their actions. Normally one group will have an opposite action of the other

group, this allows for stable and regular movement to be carried out. The opposing groups are:

1. Flexors — this muscle group may be found at the back of the bone to haul it backward.

2. Extensors — this muscle group can be found on the front of the bone and their action is used

to haul the leg forward.

Muscles are composed of a muscle belly which then narrows down into a tendon and has the

role of attaching the muscle to a bone. The anatomy of the horses’ limbs is very interesting as

below the carpus and tarsus there are no muscles but only tendons and ligaments, this is why in

racing horses many times we see problems associated with tendon and ligament injuries [3].

3.4 Limb injuries in standardbred racing horses

As mentioned by a veterinarian specialising in standardbred racehorses in Malta, very common

limb injuries which may be noticed in standardbred racehorses are SDFT injury or rupture, bone

spavin of the TMTJ, splint bone and proximal sesamoid bone fractures and different hoof

problems and injuries.




There have not been many studies carried out on the injuries of standardbred racehorses because
disastrous injuries are quite uncommon during the races, therefore there has not been much

attention given to the welfare of these horses [16].

3.4.1 Superficial digital flexor tendon injury

According to Thorpe et al. (2010) most of the tendon injuries occurring in horses, especially in
racehorses, can be recognised in the SDFT (75-93% of the cases) while the rest of the cases can
be noticed in the suspensory ligament (SL) [17].

In most cases tendon injury is not a result of a one-time overexerting event but usually
foreshadowed by degeneration in the extracellular matrix.

Type 1 collagen is the main factor forming the matrix composition but there are also other
collagens and non-collagenous (mostly proteoglycans and glycoproteins) proteins which
contribute to the composition. With regards to the non-collagenous glycoproteins, collagen
oligomeric matrix protein (COMP) is the most copious. In ranking order, from the smallest
particles to the largest, the tendon is made up of collagen fibrils (these are aligned in the direction
where the force application will be applied), fibrils (groups of collagen fibrils), fibres and
fascicles [17].

The degeneration of the SDFT can cause confined damage to the collagen fibrils when the
tendon is exposed to strains due to high-speed movement (for example in the standardbred
horses when training at their highest speeds). Even though this is just microdamage to the
tendon, this can still lead to clinical injury as tenocytes will start to concentrate and aggregate.
These high strains affecting the SFDT will surely commit to the high frequency of injury but
every horse is different and the prevalence of the injury in various horses is very dependant on
multiple factors such as the individual strength and rigidity of the SDFT [17].

3.4.2 Bone spavin of the TMTJ

Bone spavin most commonly happens in the tarsus of older horses in both the TMTJ and the
centrodistal joint (CDJ) and very rarely in the proximal intertarsal joint (PIT). In most cases of
the bone spavin the lesions will appear on the dorsomedial side of the tarsus [18]. The main
characteristic of bone spavin in horses would normally be lameness and pain [19]. There are
many different predisposing factors but according to Eksell et al. (1998), the most commonly
seen are the load and type of work the horse is carrying out, the conformation of the horses and

any developmental anomalies which may be observed [19].
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During the course of the bone spavin the cartilage found in the joint will become damaged and
start to degenerate, eventually causing erosions to form on the cartilage. Due to this the
subcartilaginous bone layers may become exposed and in turn will come into contact with the
bones of the joint. The bone spavin disease can be split up into two phases:

1) Early phase: there will be macro- or micro-injury observed or overloading of the joint which
lead to improper nourishment of the joint surface. In turn the synovial fluid will be affected,
it becomes very watery and will not carry out its supposed function in nourishment of the
cartilage. The synovial fluid is very important for shock absorption and therefore due to this
disease the shock absorption will decrease [18].

2) Chronic phase: when the early phase is prolonged the disease will become chronic. Most
times this happens due to tedious and lengthened strain on the joint which causes the
formation of the osteocytes. In this chronic phase eventually the joint surfaces will not
continue to be covered by cartilage and the rubbing of the bones will stop (bone ankylosis).
Therefore the pain will disappear but a very high degree of lameness will still be present
[18].

3.5 Methods of preventing limb injuries

Managing veterinarians at racetracks hold a pivotal position in guaranteeing the safety of all
involved parties. Within the industry there is a significant apprehension regarding
musculoskeletal injuries that occur during races [20]. Rouette et al. (2021) mentioned that
injuries lead to both inflammation and mechanical activation of nociceptors located in the skin,
subcutaneous tissue, fascia, muscles and periosteum, leading to discomfort and pain. The ethical
concerns surrounding the pain and discomfort caused by such injuries are particularly prominent
in the context of using horses in sports. This is seen more specifically in horseracing, as some

of these injuries are directly linked to the demands and activities associated with racing [21].

Mundy (1997) argues that nevertheless, when injuries occur it results in increased attention and
concern in understanding heir causes and subsequently developing preventative procedures

within the racing industry and among a broader population [20].
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3.5.1 The racing track surface

Exercise-related musculoskeletal injuries are directly correlated with the way anatomical
structure bear loads, that is determined by the external forces (such as the ground reaction forces)
applied to the limbs directly during physical activity. The impact on limbs, specifically the
loading rate of ground reaction forces, is influenced by the traits of the track surface [22].
There is an indication that the condition of the track surface, especially hard tracks with limited
cushioning effects, could pose a risk for injuries in racing [23]. In the study by Crevier-Denoix
et al. (2017), it was demonstrated that the average lesions per horse within the hard-track group
was notably higher in comparison with those horses training and racing on a soft track [22].
However the study also showed that the average number of lesions per leg on the hind limb of
each horse did not differ so much between those horses training and racing on the hard track
compared to those on the soft track [22].

3.5.2  Protective tack wear

Tendon injuries in sport horses’ lower limbs are a common occurrence [24]. To provide
structural reinforcement and reduce the risk of trauma during competitions, tendon boots are
routinely employed [24].

While the primary function of tendon boots is to mitigate the risk of external trauma, they are
also intended to yield additional beneficial outcomes for the fetlock, including stabilizing the
joint and limiting its maximum extension [25].

Lameness and catastrophic injuries are not typically the result of a single isolated incident, but
rather stem from the cumulative effect of ongoing stress on the bones. Current preventative
measures have primarily centred around the development of boots and wraps designed for the
lower extremities [26]. The ultimate goal in lower limb protection is to create a conveniently
adaptable and personalize boot that offers sufficient support to the fetlock area. This device
should conform to the leg’s natural shape without exerting excessive pressure that might impede

blood circulation [26].

3.5.3 Physiotherapy and other alternative treatments

The Australian Physiotherapy Council has provided a definition for physiotherapy as “A holistic
approach to the prevention, diagnosis and therapeutic management of pain, disorders of
movement or optimisation of function to enhance the health and welfare of the community from

an individual or population perspective” [27].
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Physiotherapists strive to achieve the restoration of pain-free optimal function and of course, to
prevent the loss of function. The idea of treating and rehabilitating athletic injuries in the field
of veterinary medicine is now widely accepted and it falls within the purview of appropriately
trained physiotherapists [27].

Most times, when performance horses are showing even small problems, there can be significant
consequences [28]. In the context of equine physiotherapy, the primary focus revolves around
the musculoskeletal system. This encompasses the evaluation, therapeutic interventions, and
rehabilitation of neuromuscular and musculoskeletal issues. The fundamental sciences

underpinning this profession are functional biomechanics, neuromotor control and exercise

physiology [27].

3.5.3.1 High intensity laser therapy (HILT)

This type of therapy is a non-invasive treatment for musculoskeletal conditions [29]. This laser
is a tool that generates focused, uniform and single coloured-light by utilizing optical
amplification through a stimulated electromagnetic radiation emission. Laser therapy harnesses
light from the red and infrared portions of the electromagnetic spectrum.

In the clinical observations by Jaafar Se et al. (2021) SDFT tendinopathy was found to be more
troublesome than damage to other tendons of ligament tissues [30]. Regardless of the initial
lameness severity among horses at the study’s onset, there was a statistically significant
improvement in ultrasound findings and lameness degree observed on the day following laser
treatment. This was also seen at weeks 2, 4 and 6 across all stages and types of tendon disorders
[30].
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4. Materials and Methods

4.1 Questionnaire

With regards to data collection a questionnaire for vets located in different countries was chosen,
to which this received 11 responses. This is because a questionnaire provides an impartial
method for gathering data on individuals’ knowledge, convictions, perspectives and actions
[31]. The utilization of questionnaires as a method of compiling information is firmly
established in various fields [32]. According to Rattray et al. (2007) there are various scales and
feedback formats which can be employed during the creation of a questionnaire thus resulting
in diverse data types or levels. These choices will impact the available analytical approaches
[33].

An essential part of conducting a questionnaire is, deciding what form of questions are going to
be incorporated. One can choose to use open ended questions, multiple choice questions or even
a mix of both types of questions. The choice of the question format is a crucial step in the
questionnaire design process and it can have a significant impact on the data collected and how
it is analysed.

With regards to open-ended questions, these types of questions are mainly used when the goal
IS to obtain diverse and detailed responses from the respondents. The questions could vary in
length and quality of expression, and this can be very valuable especially when you aim to make
highly accurate assessments of each individual respondent [34]. Reja et al. (2003) argued that
even though open-ended questions yield a significantly broader array of responses it is indicated
that open-ended questions also result in a higher incidence of missing data when compared to
closed-ended questions [35].

Multiple choice questions are normally included to give a clear indication of the accurate
selections [36]. When comparing multiple-choice questions to open-ended questions,
respondents find it simple to answer the multiple-choice questions. These types of questions are
also more straightforward to analyse and organize when compared to the open-ended questions.
Malhotra (2006) also argued that there are drawbacks associated with multiple-choice questions.

When the “other (please specify)” category is included and a considerable amount of
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respondents choose this option it suggests that there may be issues with the list of alternatives
[37].

4.2 Qualitative data analysis

Qualitative data analysis in the form of a questionnaire was selected for conducting my research
as it is an appropriate method for interpreting the pertinent information collected from various
sources. Other ways of gathering qualitative data could be interviews and on-site data
examinations [38].

Qualitative research excels in addressing questions related to the “why”, “what” or “how”
inquiries [39]. Seers (2011), brings forth the fact that qualitative research employs a systemic
and accurate methodology focused on addressing queries related to the nature of something
(such as a patients’ understanding). Some questions which can be answered by qualitative data
analysis can be: people’s perceptions and emotions about past events and potentially delving

deeper into the reasons behind specific answers [40].

4.3 Data collection

For the collection of data for my research | chose a specific group in order to gain deeper and
more educational answers. The group opted for was, equine veterinarians who have worked with
STBR at some point during their career but received the answers anonymously. Random
samples were collected by sending out the questionnaire to multiple vets in a variety of
countries. The task of sending out the questionnaires was completed by uploading the
questionnaire to multiple groups online where only qualified veterinarians were asked to answer.
I also sent out numerous emails including the questionnaire to vets whom | have met in the past
and their colleagues.

The questionnaire covered various aspects of standardbred horse racing, for example: the
welfare of the STBR participating in the sport, the ground types which support the limbs of such
horses best but also those which veterinarians think are more detrimental to the horses’ limb
health and which type of injuries the veterinarians consider to be the most common during STBR

racing.
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The aim of the research was targeting the animal welfare of the STBR and through the literature
review it was possible to give light to the essential questions, such as the protective tack wear
the owners should preferably use on their horses. It was concluded that some questions were
more weight bearing than the others with regard to the animal welfare of the sport.

When deciding the type of question to be used | considered multiple factors, for example: the
research objectives, the type of data needed and the preference and abilities of the respondents.
| deduced that it was beneficial to start with getting a clear understanding of the age and
nationality of the respondents in order to understand how much experience they have gained in
this line of work and to see if there were any visible differences between nationalities and their

thoughts as a whole.
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5. Results

5.1 Years working as an equine veterinarian

Considering the results from my questionnaire it is evident that seven years was the most
common answer for time the veterinarians have been working for. However this does not mean
that other veterinarians who responded to the questionnaire have been working for this amount
of time. It can be observed that multiple other answers were given to this question.

Two veterinarians replied that they have been working for seven years. All the other answers,
ranging from a few months up to 42 years, were all answered by just one veterinarian (Figure
3).

2.5

1.5

Number of the answers

Afew 1lyear 5vyears 7years 10years 14 years 17 years 20 years 22 years 42 years
months

Years working as equine veterinarian

Figure 3 Years working as an equine veterinarian vs number of answers

5.2 The countries where the equine veterinarians are working in

It can be observed that from the veterinarians who answered my questionnaire, the most
common country where equine veterinarians specialising in STBR are working in is the United
States with five results. The second highest number of answers from the veterinarians working
in this sector is from Malta with three results. France, Denmark and Canada all had one result

portraying that one veterinarian from each country answered the questionnaire (Figure 4).
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Figure 4 Countries the vets are working in
5.3 Animal welfare of the standardbred racehorses

When the veterinarians were asked whether they felt as though there is a certain amount of
negligence with regards to STBR welfare from owners or the country itself, the most dominant
answer was ‘agree’. ‘Strongly agree’, ‘disagree’ and ‘strongly disagree’ were all chosen by just
one veterinarian each (Figure 5). This shows that the prevailing mindset on the matter of welfare

is that there is in fact a certain amount of negligence in connection with STBR.

B Strongly

2 2 agree
9% 9% M Agree

* Disagree

B Strongly
disagree

Figure 5 Thoughts on the animal welfare by the veterinarians
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5.4 The veterinarian’s opinions regarding the welfare of the STBRs’

This question was an open-ended question in which the veterinarians were asked about why they
chose ‘agree’ or ‘strongly agree’ in the previous question. In their replies most veterinarians
gave multiple explanations regarding the reason why they chose such answers in question three.
The most common reply, with four answers, from the veterinarians was owner negligence and
ignorance as the cause of the welfare problems regarding the STBRs’. The second most popular
answers, with three responses each, were in connection with the drugs and medications being
given to the horses, where the veterinarians expressed that there was unethical use and abuse of
drugs in the racing scene. The other response was in relation with the amount of training
facilities available for the horses and the facilities which are available are not of the appropriate
standard (Figure 6).
There were five answers which got mentioned twice each and these related to the following
factors:
e The feed these STBR were receiving being inappropriate.
e The stress induced on the horses from multiple different factors.
e The age at which horses are being broken in is too young in the opinion of the
veterinarians.
e The aftercare and cost of such horses and the holdings being too small/dark and generally
unfit for keeping horses in.
The three results with just one reference each were weather, injuries and government

regulations.
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Figure 6 Animal welfare opinions from the veterinarians
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5.5 Most common limb injuries in STBRs

An analysis of the replies to this question from the veterinarians indicated that the most common
injury was suspensory ligament desmitis. This was mentioned seven times. Osteoarthritis and
Superficial Digital Flexor Tendinopathy received three mentions each making them the second
most common injuries in the STBRs. Sesamoid bone fracture, pastern and condylar fracture,
coffin bone fracture, splint bone fracture, bicipital tendinopathy and deep digital flexor
tendinopathy were all mentioned once, making them the least common injuries in the sport

according to the eleven veterinarians who answered this questionnaire (Figure 7).

Sesamoid bone fracture
Pastern and condylar...
Coffin bone fracture

Bicipital tendinopathy

Splint bone fracture

Answers

DDF tedinopathy
SDF tendinopathy
OA

SL desmitis

0 1 2 3 4 5 6 7 8
Number of answers

Figure 7 Most common limb injuries

5.6 Appropriate age for breaking in the STBRs

From the answers provided, it is clear that the majority of veterinarians agreed that the best age
to break in the STBRs is around three years. The other two choices of less than two years and

more than three years were less popular within the sample population (Figure 8).
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Sales

W <2 years

M 2-3 years

>3 years

Figure 8 The usual age where horses should be broken in

5.7 The veterinarian’s opinion regarding the best age for breaking in the STBRs

In relation to the previous question, the veterinarians were asked to give an explanation as to
why they chose that age to break in the STBRs (Figure 9). The two most frequent answers
related to maturity of the horses and the closure of the growth plates. Two other respondents
argued that the younger the horse the less time available for the musculo-skeletal system to
develop properly. The remaining five answers were mentioned once, these include : Epiphysis

closure, Fitness of the horse, Athletic adjustments, Bone loading and Durability.
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Figure 9 Veterinarians opinion on the most appropriate to break in the horses
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5.8 Worst ground types for racing and training the STBRs

When the answers of the respondents were reviewed it was evident that the most common
answers relating to the worst ground type for racing and training were badly levelled sand /
gravel and harder tracks. The second most popular answer was softer tracks whilst the least

common answers were harder soils and tarmac (Figure 10).

m Badky leveled
sand/gravel

M Tarmac
Harder soils

M Harder tracks

B Softer tracks

Figure 10 Worst ground types for the limbs of the STBRs

5.9 Best ground types for racing and training the STBRs

In contrast, the most common answer to the question regarding “best ground types for racing /
training” was synthetic track material receiving 50% of the votes. On Figure 11 we can show a
well-managed racetrack received 20% of the votes making it the second most popular answer
and with 10% of the votes each: soils, soft gravel track and tarmac were mentioned the fewest

times by the participants.
Sales
M Soils

® Well managed
10% .0% racetrack

10%

20% Synthetic track material

B Tarmac

B Soft gravel track

Figure 11 Best ground types for the limbs of the STBRs
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5.10 Alternative therapy support for the STBRs in racing and training

In this question the veterinarians were queried about their thoughts on the effect of alternative
treatment on the likelihood of limb injury in STBRs. Figure 12 shows that most expressed the

view that there was a positive correlation between the two.

M Yes

® No

Figure 12 Veterinarians opinion on alternative therapy support in STBRs

5.11 The use of protective limb wear in STBRs while racing and training

The answers to the question relating to the use of protective limb wear during training and racing
of the STBRs indicated that most respondents believed that the use of such limb wear

contributed strongly to preventing limb injuries (Figure 13).

Sales

HYes

B No

Figure 13 Protective limb wear use during the training and racing of STBRs
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5.12 Veterinarians opinion on horses racing and training barefoot or fully shod

Based on the Figure 14, the majority of respondents agreed that racing and training of STBRs
should be done when properly shod. This answer was mentioned five times. The second most
common answer revealed that training and racing the horses barefoot with good conformation
and good ground surface is important. This response was mentioned three times. The
combination of training fully shod but racing while barefoot received two preferences. The least

common answer with one result was that this is horse dependant.

Number of answers
o - N w H (9] [e)]

Barefoot with  Horse dependant Traning with Shod correctly
good conformation shoes, barefoot for
and good surface racing
Answers

Figure 14 Best options of horse shoeing in STBRs for racing and training
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6. Discussion

Through the questionnaire, it can be observed that even though all the veterinarians that have
answered have gone through different experiences, studies and practices in various countries,

the animal welfare standard of standardbred racehorse training is typically established.

When analysing the veterinarians’ answers in connection with the question to whether they
thought that there is particularly some negligence concerning the animal welfare of these
STBRs, the majority agreed that this is so. In result to this answer it shows that the minority of
only two respondents did not agree with this statement. The respondents provided many reasons

in account to why they think that the animal welfare standards are quite low.

The main reason the veterinarians have given with regards to negligence to the welfare of these
horses is owner negligence. Owner negligence could happen due to many different factors
especially in the sport of standardbred racing. One reason for owner negligence could be that
the owners only care about winning and not what state their horse is kept in. As a result of this
horses can become malnourished, sick or even stressed which are all states that a horse should
not be kept in. Stress, feed, holdings, weather and facilities were all mentioned by the
veterinarians as other reasons that the welfare of these animals is lacking, which in turn can all

be a result of owner negligence but not only.

When considering the weather, it is not something that the owners can control but the owners
can apply methods to help with the heat or the cold and keep their animals in comfortable
conditions. For example, adding fans and proper ventilation for the heat, while being able to
close off the area in case of heavy wind or rain in the winter. Stress is another factor in which
the owners play a big part, it is all connected with the type of training, the feed and the general
care for these horses. When the owners are properly educated on such matters it is much easier

to control the stress of the horse, but this is very dependent on each horse’s nature.

Government regulations play a big part in guiding the owners and people in charge of training
facilities and holdings. With proper regulation and enforcement from the government, the
animal welfare standards for these STBRs could be improved drastically. Government
regulations will differ between countries for reasons such as different weather. Depending on
where the veterinarians are working in, the weather will always be different and this could be
the fact that weather was not mentioned as often, as countries such as Denmark and France will

not see temperatures as high as Malta and the United States.
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Limb injuries in these STBRs may be a result of the minimal welfare standards of these horses.
Such injuries may also be in connection with the ground types that the horses are racing and/or
training on, which could also be reason for the different answers given regarding the most
common limb injuries. The majority of the veterinarians agreed that the most common injury in
this sport is suspensory ligament desmitis. Waselau et al. (2008), stated that in sport horses,
injuries to the proximal portion of the interosseous muscle (suspensory ligament) are prevalent

and often manifest as chronic repetitive strain issues [41].

These STBRs are trained rigorously every day while they are exerting the same movements
continuously and repetitively. This can cause chronic repetitive strain issues which are
mentioned above. Therefore leading to the injury of suspensory ligament desmitis and others
such as osteoarthritis and SDF tendinopathy. The latter two injuries were mentioned three times

each by the responding veterinarians.

There were multiple types of fractures that were mentioned by the veterinarians. These were
mostly concentrated in the distal portion of the limb. These fracture types include, sesamoid
bone, splint bone, pastern, condylar bones and the coffin bone. O’Sullivan et al. (1999),
mentioned that two of the underlying causes contributing to such fractures include insufficient
track slope or tilt [42]. Moreover, O’Sullivan et al. (1999) also stated that these fractures can

occur when the STBRs are either landing on or striking a stationary object [42].

These injuries can therefore be associated with the ground types and how well taken care of the
tracks are. Many of the respondents argued that the best track to race and train the STBRs on
are synthetic racetracks which are well managed. A synthetic racetrack is constructed from man-
made materials. These materials can include sand, synthetic fibres and rubber. As indicated
above, there are certain government regulations in place to safeguard the welfare of the horses.
This is as to decrease the amount of limb injuries by controlling the construction and

management of the racetrack to reach the imposed standard.

Based on the veterinarians replies, limb injuries may also be linked to the age the horses are
being broken in. Through the questionnaire, 44% of the respondents indicated that the best age
to break in horses is between two to three years of age. The veterinarians believed that before
this age the horses would not be mature enough to start training and racing. Furthermore, the
veterinarians also argued that young STRBs growth plates (areas of new bone) would not have
formed and closed properly. Two other respondents believe that STRBS younger than two to
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three years would not have had enough time for proper development of the horse’s

musculoskeletal system.

Another veterinarian also pointed out that below four years of age the epiphyses of the bones
would have not closed completely therefore the bones are much more prone to osteological
changes. Nielsen et al. (2021), noted that young horses in the initial stages of race training
exhibit a higher occurrence of bucked shins when contrasted with the more mature horses that

already engaged in racing [10].

The previous statement reveals how the younger the horse is, the more prone they are to damages
in the bone. Another point to be considered is that STBRs are part of the racing industry and
therefore can be seen a means of income for many owners. Taking this into account it would not
be valuable to the owners to start breaking in the horses too late and therefore a balance must be
found. This could be the reason that the majority of the respondents agreed that the best age to
break in these STBRs would be between two to three years of age.

The veterinarians were also questioned on whether they believed that any type of alternative
therapy might help prevent limb injuries in the STBRs. The dominating answer was that they
did agree to this statement. There are many different types of alternative therapies that may be
applied in relation to the equine limb health. Other types of alternative therapies such as
chiropractic therapy, physiotherapy and even acupuncture may be mentioned. This is as even
though they might not be directly related to limb health, the whole-body structure is connected.
Therefore using these methods, many other parts of the body can be taken care of and thus

unwanted consequential problems in the limbs may be prevented.

When observing the use of protective limb wear during the STBRs racing and training it may
be noticed that owners and trainers choose to use different types of boots and bandages. As a
result of the questionnaire a large number of veterinarians agreed that the use of such protection
does in fact contribute to protecting the horse’s limbs from sustaining different types of injuries.
There are endless types of protective wear to choose from, many times it is dependant on what
the owners and trainers prefer, as well as the conformation and stance of the horse. The owners
and trainers may change the type of boot or bandage being used multiple times until they find

the most appropriate set of tack for the specific horse.

Some types of boots or bandages may include hock boots protecting both the carpus and tarsus
from being hit by the opposing hoof being propelled forward and also bell boots which are

attached around the pastern which can be weighted and non-weighted. The non-weighted bell
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boots are used to prevent the hind limbs from hitting and causing injuries on the caudal part of
the hoof (heel). The weighted bell boots can increase the weight on different limbs to balance

the horses out.

While the majority of veterinarians agreed that if the horses are properly shod, there should be
a limited amount of injuries during training and racing. Although, one of the veterinarians
pointed out, that racing and training fully shod or barefoot is ultimately horse dependant. With
regards to shoeing of the horse, there are various aspects that need to be taken into consideration
by the owner, veterinarian and farrier. The owner, veterinarian and farrier can all agree on the

best way is to be raced and trained.
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7. Conclusion

This research strived to expand the knowledge known at this time with regards the animal
welfare of STRBs. Throughout this research different welfare aspects were tackled. Some of
which being, the current government regulation regarding the animal welfare, the age that the
horses are broken in, the ground type the horses are training and racing no, the alternative

therapy and various other aspects indicated above.

This research highlighted the importance of government regulation for animal welfare, this is
because many respondents agreed that owner negligence and education is one of the main
problems in STRBs racing. Thus, this research can help in the educating the owner and
veterinarians in the good welfare practices, in turn decreasing the instances of limb injuries

observed.

It can be noticed that the welfare surrounding these STRBs has been slowly improving, but
further understanding and education is a perquisite in helping the personnel involved in the
racing scene. On that account, further investigations needs to be carried out to benefit the
wellbeing of the STRBs.
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8. Abstract

8.1 Abstract in English

The prevailing thought regarding limb injuries in STBRs when focusing on their animal welfare
is that the welfare of such horses could be of a better standard. There are many methods which
can be applied to improve the animal welfare norms such as well managed racetracks, the use

of protective limb wear and proper shoeing of the racehorses [14].

With the use of a questionnaire which targeted a specific demographic, that being equine
veterinarians who have worked in the STBR industry, it was possible to bring forth the thoughts
of such veterinarians regarding the animal welfare of these horses.

The findings revealed that 73% of the respondents agreed that there is a certain amount of
negligence concerning the animal welfare of the STBRs. Another very important insight which
can be seen considering the questionnaire is that the most common injury in the STBRs career,

in the opinion of the veterinarians, is suspensory ligament desmitis.

The research that has been carried out through the questionnaire is significant as it has brought
to light the thoughts of multiple equine veterinarians with years of experience in the
standardbred horse racing industry. The respondents have given very important explanations on
how to improve the standard of these horse’s welfare. The topics which have been discussed
include the best and worst ground types to train and race these horses on, the appropriate age
for breaking the horses in, weather alternative therapy is considered to improve the health and
well-being of such horses, if protective limb wear is perceived as an important method for
protecting the horses limbs during racing and training and the thoughts of the veterinarians

regarding the best method of shoeing for these horses.

The findings from this research will contribute to the welfare of STBRSs during both their training
and racing. Through observing the data collected, various methods for both protecting the horses
and limbs and improving the approaches and strategies that owners may follow in order to
prevent, to the greatest extent, further trauma and harm to be caused to the horses’ limbs by also

improving the animal welfare guidelines with regards to the sport.
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8.2 Abstract in Hungarian

Az Standardbred lovak végtagsériléseivel kapcsolatban késziilt TDK munka f6 gondolata az
allatok védelmére Osszpontosul, ezen fajtaju lovak jollétének magasabb mindségének
elérésének lehetdségeit célozza meg. Szamos modszer alkalmazhato az allatjoléti normak
javitasara, mint példaul a jol karbantartott, megfeleléen kezelt versenypalyak és a versenylovak

megfeleld patkolasa.

Egy olyan kérdéiv kitdltésére kertilt sor a Stenderdbred lovakkal foglalkozé allatorvosok altal,
mely soran lehetdvé valt az allatorvosok gondolatainak feltardsa a lovak jollétével

kapcsolatban.

Az eredményekbdl kideriilt, hogy a valaszaddk 73%-a egyetértett azzal, hogy bizonyos mértékii
gondatlanség all fenn az STBR-¢k jollétét illetden. Egy masik nagyon fontos felismerés, amely
a kérdoivet figyelembe véve lathatd, hogy az STBR-ek leggyakoribb sériilése az allatorvosok
véleménye alapjan versenyek ¢és a felkésziilési idészak soran a felfiiggesztd szalag (lig. susp.)

gyulladésa.

A kérdbiven keresztiil végzett kutatas jelentds, mivel olyan szakértd allatorvosok gondolatait
tarta fel, akik tobb éves tapasztalattal rendelkeznek a standardbred loversenyiparban. A
valaszadok nagyon fontos magyarazatokat adtak arra vonatkozoan, hogyan lehetne javitani e
lovak jollétének szinvonalat. A megvitatott témak kozott szerepelnek a leginkabb és legkevésbé
hasznalatos talajtipusok ezeknek a lovaknak a kiképzésére és versenyeztetésére, a lovak
betorésének megfeleld életkora, az alternativ terdpia kérdéskore a lovak egészségének és
jollétének javitasara, a végtagok védelmét szolgal6 eszk6zok viselése verseny és edzés kdzben,

valamint a legjobb patkolasi modszerek.

A kutatds eredményei hozzajarulnak az STBR-ek jollétéhez mind az edzés, mind a versenyzés
tekintetében. Az Osszegylijtott adatok megfigyelésével, a lovak és végtagjaik védelmére
szolgalo kiilonb6z6 modszerek, eszkdzok alkalmazasaval, valamint a tulajdonosok altal kovetett
stratégidk javitasaval jelentOs 1épések tehetok annak érdekében, hogy a lehetd legnagyobb
mértékben megeldzzeék a lovak végtagjainak okozott traumakat és karokat, kdvetkezésképp

pedig javitjak a sportra vonatkozé allatvédelmi, allatjolleti iranyelveket.
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