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ABSTRACT
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Cordelie DuBois
University of Guelph, 2017

Advisor:
Dr. Katrina Merkies

The Canadian equine industry is a diverse collection of both people and equids, spanning all
provinces and territories and encompassing a wide variety of animal uses, lifestyles, and
management strategies. Despite the creation of a set of standards of care designed specifically for
this industry, relatively little research has been conducted on welfare perception and on-farm
evaluation in Canada. To rectify this, this project sought to determine key welfare issues within
the Canadian industry and examine the potential of an on-farm assessment as an educational and
evaluative tool. Invited equine professionals from across Canada participated in a three-round
modified Delphi survey, in which they were asked to identify and rank: welfare issues within the
industry, methods for addressing welfare issues, and potential motivators behind poor welfare
situations. In addition, they were presented with short scenarios in which they were asked to
evaluate the welfare of the animal and justify their ranking. Themes of ignorance were
represented in all three rounds, with survey respondents indicating that they felt methods of
adding to owners’ knowledge would improve animal care at the individual level. Respondents
most commonly identified the physical aspects of threatened welfare (e.g. potential for injury) in
vignette scenarios. Utilizing the information gathered from the survey, a comprehensive
literature review, and the National Farm Animal Care Council’s Code of Practice for equines, a
pilot on-farm welfare assessment tool was created for testing on farms in Southern Ontario
(n=26). The tool was used in combination with an owner self-assessment and a post-assessment
interview, allowing for valuable feedback regarding the experience. A training curriculum was
also developed for assessors in order to track and compare their assessments skill with that of the
“gold standard” trainer. This involved both in class and on-farm training. Results from the onfarm pilot assessment provided experimental inter-observer reliabilities for the six animal-based
measures used. The pilot test also highlighted the potential usefulness and challenges of
implementing a welfare assessment program in the Canadian industry.
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CHAPTER 1: INTRODUCTION
The horse is a peculiar animal in that it occupies a niche that is neither truly companion
animal nor truly livestock, its size alone necessitating living quarters outside of the home. Horses
can be raised for meat, used for agricultural work, compete as part of an athletic dyad, or live out
their lives as treasured pasture ornaments, to name a few of the diverse lifestyles found within
the global equine industry. In Canada alone the equine industry is comprised of almost a million
animals and contributes more than $19 billion annually to the economy (Evans 2010). However,
due to its size, certain challenges have arisen.
The majority of what we know about the Canadian equine industry is derived from
census data and industry reports, the most recent of which was completed in 2010 (Evans 2010).
While the industry survey contains large quantities of demographic data, it contains relatively
little information regarding the welfare of horses within the industry. This lack of information
becomes more important in light of the recent revision of the National Farm Animal Care
Council’s (NFACC) Code of Practice for the Care and Handling of Equines (2013). Within the
Code of Practice are standards outlining basic care and management for all equids within the
Canadian industry, but it currently lacks standardized enforcement and a method to evaluate
farms to these requirements.
The following chapter will outline not only the horse’s perceptive abilities and basic
needs, but more importantly, how domestication and human management has the potential to
greatly impact the horse's welfare. Whether it be a lack of understanding of how a horse learns or
the effects of extended confinement, humans play a definitive role in determining the welfare of
the animals in the care. Knowing this, it then becomes imperative to understand how best to
evaluate equine welfare. Using Mellor’s (2016) Five Domains as the framework, the second half
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of this chapter will examine the different methods of evaluating welfare, with a focus on those
suitable for a single-visit on-farm assessment, cumulating in the objectives for this thesis project.
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CHAPTER 2: LITERATURE REVIEW
2.1 Understanding the Horse
Though it is unclear where and when the prehistoric horse was first “domesticated”, it has
been posited that humans first began to raise horses for meat and milk as early as 6000 years ago,
much in the same way the modern Kazakhs do (Olsen 2008). The horse did not remain in this
role forever, however. As expectations changed so did the living conditions; horses were no
longer kept on grasslands in favour of man-made paddocks or indoor housing. Today, the
domestic horse has a multitude of uses from beloved pet to athletic partner to source of income,
and many more. This shift has brought with it not only great diversity of animal breeds and types
within the industry, but also a difference in management practices, the importance of which are
only starting to gain public attention.

2.1.1 Perception
Despite breed differences, the domestic horse retains much of its ancestral characteristics,
especially with respect to its perception, digestive system, and social behaviours. Fundamentally,
a horse is a wary prey animal, utilizing all of its senses to avoid predators and investigate new
objects. With one of the largest eyes of any land mammal (Timney and Macuda 2001), horses
have panoramic vision with a forty-degree blind zone directly behind them (Beaver 1982). The
shape of the head and body create these blind spots, which the horse compensates for by moving
its head (to see behind) and by using its nose to investigate objects in the front (McGreevy 2004).
It is important to note that many athletic horses have their vision further restricted while being
ridden (due to the way the head is carried with the chin close to the chest) and are also expected
to clear obstacles in their forward blind spot (McGreevy 2004). Horses possess both monocular
and binocular vision, though the latter is limited and mostly used for gauging depth and distance
3

movement (McGreevy 2004). Though their vision is not as sharp as an ideal human’s (20/33 vs.
20/20 respectively; Budiansky 1997), they are very sensitive to movement and have excellent
night vision (McGreevy 2004). Equine eyes are rod-dominant (Timney and Macuda 2001) and
possess a relatively low density of ganglion cells in the retina except for a single concentrated
bar (Hevel 1976; Evans and McGreevy 2006). This results in relatively poor visual acuity except
along this bar, which corresponds to the location of the horse’s horizontal-shaped pupil (Cooley
1992). Repeated experiments on equine perception of colour have found that horses are generally
capable of distinguishing between any blue and gray (Grzimek 1952 in Timnet and Macuda
2001; Pick et al. 1994; Smith and Goldman 1999) but may struggle distinguishing green
(Timney and Macuda 2001). As a result, horses are believed to have the human equivalent of
red-green colour-blindness (Hanggi et al. 2007).
Studies examining the horse’s ability to visually recognize and generalize between
objects are few in number but show promising results. Hanggi (2010) found that horses were
capable of recognizing three dimensional objects from all angles though had the most difficulty
when objects were placed upside-down. Christensen et al. (2008) also noted that horses were
capable of generalizing between objects of similar colour, building upon previous work done by
Mader and Price (1982), Sappington et al. (1997) and Dougherty and Lewis (1991, 1993). There
is some debate whether or not horses are capable of intraocular transfer. Anecdotal evidence
suggests that they are unable to transfer information seen by one eye to the other, but
experiments with blindfolds have found that horses appear to be capable of correctly choosing
objects with one eye they had previously only seen with the other (Hanggi 1999). Further
research into equine optical perception, specifically recognition and object discrimination, are
necessary before we have a more solid grasp of how equids visualize the world.
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Aside from visual assessments, horses also use smell, taste, and touch in order to
communicate with conspecifics and investigate foreign substances. Large olfactory bulbs
exterior to the horse’s brain as well as a large vomeronasal organ suggest that smell plays an
important role in the horse’s perception of its environment (Saslow 2002). Experiments
conducted by Christensen et al. (2005) utilizing novel stimuli noted that while heart rate did not
increase in response to an olfactory stimulus as it did to an auditory or visual one, horses became
more alert (i.e. expressing vigilant behaviour with elevated neck) to their surroundings. Research
by Micera et al. (2012) noted that horses going to slaughter who had had a mentholated ointment
applied to their noses showed significant reduction in plasma epinephrine and norepinephrine
concentrations, indicating that olfactory cues may also play a significant role in the stress
response.
The importance of olfactory cues for recognition and discrimination between individuals
is not fully understood. In 1988, Marinier et al. reported that stallions showed considerably more
interest in urinations and defecations left behind by a conspecific than mares or geldings did.
They noted, however, that stallions did not show a more amplified flehmen response or spend
more time investigating the urine of a mare in estrus versus a mare not in estrus (Marinier et al.
1988). Many years later, Hothersall et al. (2010) was able to demonstrate using a discriminationhabituation experiment that mares were capable of discriminating between novel and repeated
samples of a conspecific’s urine, feces or body odour. Building upon this work, Krueger and
Flauger (2011) attempted to determine the extent to which a horse could recognize its own feces,
the feces of a familiar herd mate or the feces of an unfamiliar mare or gelding. They reported that
horses spent relatively little time investigating their own feces and the control piles (sheep feces
or soil) but much more time investigating any other feces pile belonging to a conspecific,
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especially if the donor was of the same sex (Krueger and Flauger 2011). These results supported
earlier work done by Stahlbaum and Houpt (1989). Additionally, horses showed considerable
interest in the fecal piles of familiar horses who were the most aggressive towards them (Krueger
and Flauger 2011). The role of olfaction in dominance and aggression is not fully understood in
horses but warrants further investigation. Anecdotal reports note the use of “strong-smelling”
substances on the noses of stallions in high-traffic environments to reduce aggression and
attention towards mares (Saslow 2002).
Touch, with the aid of whisker-like vibrissae, can help horses gauge closeness to an
object, help sort grazing material, and aid in social communication through mutual grooming
movement (McGreevy 2004). A decrease in heart rate as a result of grooming near the withers
has been documented in horses (Feh and de Mazieres 1993). Because allowing horses to have
physical contact whilst preventing only allogrooming is virtually impossible, the importance of
touch to horses is difficult to measure. Regardless, evidence in other social mammalian species
would suggest that it is a valued social behaviour (see review by van Dierendonck and Spruijt
2012).
A horse’s hearing capabilities are far greater than a human’s, able to detect sounds up to
4400 m away (Busnel 1963). Muscles in the ear allow the horse to change the direction of the
pinnae with precise control (Timney and Macuda 2001). The range of audible sound is also much
greater than that heard by humans, horses hearing anything between 55 Hz and 33.5 kHz, while
humans are reported to only hear between 20 Hz and 20 kHz (Heffner and Heffner 1984).
Interestingly, horses are reported not to have an “optimal” frequency, unlike other mammals
(Timney and Macuda 2001). Vocal communication in equines may not be as important as body
language and posturing, but studies have shown a drastic increase in the number of vocalizations
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as a result of separation from conspecifics (e.g. Søndergaard and Halekoh 2003) or the mother
(e.g. during weaning – Houpt et al. 1984; Merkies et al. 2016).
An understanding of how horses experience the world, specifically the differences in
sensory input between humans and horses, is very important when attempting to improve their
welfare. Horses may be sensitive to things humans are not aware of; for example, similar
phenomena have been explored thoroughly in cattle by Temple Grandin. She noted that many of
the reasons cattle balked or stopped were due to things that they saw such as light on puddles or
hanging chains that their human handlers disregarded (Grandin 1989) making consideration of
the environment as a whole an important aspect of animal handling.

2.1.2 Digestive System
Another aspect of the horse’s biology that has changed very little – if at all – as a result of
domestication is the digestive system. Horses spend, on average, between sixteen and seventeen
hours per day grazing if the situation allows; a result of their “trickle feeder” style digestive
system (McGreevy 2004). A horse’s grazing ability depends predominantly on the state of its
teeth, which erupt continuously at a rate of approximately 2.5 mm a year (Muylle et al. 1999).
Prolonged grazing on a fibrous substrate is crucial to grinding down the sharp edges of the teeth
and ensuring proper wear (O’Neill et al. 2010). Evidence suggests that the change of diet and
lifestyle in the domestic environment is responsible for high incidence of dental abnormalities in
horses (found post-mortem, see Kirkland et al. 1994; Brigham and Duncanson 2000). By
contrast, dental abnormalities in wild equids do not appear to be nearly as common. A study by
Penzhorn (1984) reported that only 19% of zebra skulls examined post-mortem showed any
abnormalities, and none of these would have been the cause of death. Furthermore, the natural
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lateral grinding movement of the horse’s jaw is compromised when the animal is fed
concentrates, which it must chew vertically (Bonin et al. 2007).
Once the food is masticated it passes through the esophagus and into the stomach. The
horse possesses a small, highly acidic stomach which – due to the nature of the horse’s eating
behaviour – rarely becomes empty in a natural setting (Santos et al. 2010). The continuous
secretion of HCl in combination with forage restriction and high concentrate diets – as is often
the case in the domestic environment – can result in gastric ulcers (Andrews et al. 2005). Studies
estimate that the prevalence of gastric ulcers in domestic horses ranges from 53 to 93% (Vastista
et al. 1994, Hammond et al. 1996, Murray et al. 1996), which make it welfare concern for
managed horses.
Digesta then moves from the stomach to the small intestine, which makes up roughly
75% of the intestine’s length (Hintz and Cymbaluk 1994). Proteins, simple carbohydrates, and
fats are all digested within the small intestine while indigestible carbohydrates move on to be
digested by the hindgut (Santos et al. 2010). Digesta reaches the hindgut typically within three
hours of consumption (Santos et al. 2010). From there, it passes into the blind-ended cecum
where microbial fermentation occurs and then out into the colon (Santos et al. 2010). Unlike
cattle and sheep, horses utilize a cecum instead of a rumen to digest plant material. Gut function
and motility is also strongly tied to locomotion and water consumption (McGreevy 2004).
While the prevalence of colic – gastrointestinal-caused abdominal pain – in wild horses is
virtually unknown, it is a significant problem for domestic horse owners. A study by Tinker et al.
(1997) reported that colic caused over one quarter of all the deaths recorded in that population,
and it has been recognized as a threat to both economics and horse welfare (Archer and
Proudman 2006). Many researchers have sought to understand the root causes of colic in
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domestic horses, citing age, breed, outdoor access, water access, worming procedures, amount
concentrates in diet, previous colic history (Reeves et al. 1996; Gonçalves et al. 2002; Archer
and Proudman 2006), changing feed practices (Hudson et al. 2001; Gonçalves et al. 2002), and
increased transport (Archer and Proudman 2006) as potential risk factors. Given that all but the
intrinsic factors reflect our management of the animal, it is easy to see how much the domestic
environment threatens the horse’s digestive system.

2.1.3 Social Communication
While perception and dietary capabilities can be studied much more easily in the
domestic environment, researchers use feral living populations of horses and Przewalski's horses
in an attempt to document “natural” social behaviours. Without human intervention, horses
typically form herds made up of a core of mares and at least one stallion (McGreevy 2004).
Stallions are responsible for monitoring, maintaining, and protecting their herd, while mares
maintain cohesion through social bonding (McGreevy 2004). Aggression levels in herds are
typically very low, as increased aggression leads to increased risk of injury (McGreevy 2004),
though interestingly there is a higher incidence of aggression in the domestic setting (Fureix et
al. 2012). Horses communicate primarily with body language, utilizing the posture of the neck,
ears, tail, and limbs (McGreevy 2004). They are also capable of producing a variety of laryngeal
(e.g. squeal) and non-laryngeal (e.g. snort) sounds (McGreevy 2004). It is through this
communication that the herd structure is formed.
Within herds, horses are reported to separate into pairs – usually individuals of similar
age and rank – and spend the majority of their time in close proximity to their “pair” (Goodwin
1999). Strong bonds have been reported between these pairs, where members of the dyad will
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prevent their “partner” horse from participating in social behaviours (e.g. allogrooming) with
other horses (van Dierendonck et al. 2009; Schneider and Krueger 2012). Research by Kimura
(1998) documented the social behaviours of semi-feral horses on Yururi Island, Japan, and found
that preferred neighbour relationships and mutual grooming relationships among mares were
independent of each other and were influenced by different things. While preferred associate was
a reflection of social status, where mares would group based on their hierarchical rank, mutual
grooming could occur between herd members of different rank and was influenced by season and
individual animals (Kimura 1998). Thus, the relationships between members of the same herd
may not be strictly rank-related and there is some flexibility with regards to social interactions.
Research on dominance in horse herds has reported a wide variety of results. Keiper and
Sambraus (1986) observed feral ponies in order to determine dominance stability and found that
hierarchies were reasonably stable but not static. Age and dispersal resulted in shifting
hierarchies from year to year, though adult animals were consistently dominant towards juvenile
animals (Keiper and Sambraus 1986). There was no correlation between the rank of the mare and
the rank of her foal and stallion rank was reported as “unclear” (Keiper and Sambraus 1986). By
contrast, Weeks et al. (2000) found significant correlations between a mare’s social rank and her
foal’s social rank after weaning, as well as noting that foals spent time with the foals of their
dam’s preferred associate. Age has also been a point of contention, though the majority of
studies support the effect of age on rank in both feral and domestic horses (Tyler 1972; CluttonBrock et al. 1976; Keiper and Sambraus 1986; Rutberg and Greenberg 1990; Feh 1988 but see
also Berger 1977). Heitor et al. (2006) reported that their observed domestic herd had a
significant linear ranking system, where rank was correlated with both age and aggressiveness.
They noted, however, that the closeness of the rank between mares did not influence the amount
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of aggressiveness directed towards the subordinate animal (Heitor et al. 2006). Heitor and
Vicente (2010a) also noted that bonds between mares weakened postpartum, presumably to
make room for the mare-foal bond. Even among bachelor herds, social rank remained reasonably
stable (Heitor and Vicente 2010b). Researchers also noted that dominance ranking was more
difficult to establish in bachelor herds as they were less likely to withdraw or avoid agonistic
encounters (Heitor and Vicente 2010b). It is important to note, however, that dominance displays
primarily occur when resources are limited (Hartmann et al. 2017) and as a result are only
reflective of a portion of equine social life.
The idea of leadership in horse herds has been challenged, as the traditional views of a
single dominant mare or stallion do not appear to accurately reflect the herd dynamics (Miller
1995 and Feist and McCullough 1976 respectively). Recent work has suggested that several
horses can be “leaders” within a herd (Bourjade et al. 2015) and that a horse’s willingness to
follow a “leader” may be in part due to its social rank (Krüger et al. 2014; Andrieu et al. 2015)
but also due to its needs or temperament (Briard et al. 2015). There is currently no evidence to
suggest that horses solicit following from other horses through vocalizations or body language
(Bourjade et al. 2009, 2015; Krüger et al. 2014) which suggests that horses move together to
maintain social cohesion rather than have their movements dictated by a lead animal.
When comparing the life of a free-living horse to its domesticated counterpart it becomes
apparent just how different these two are. However, as hinted at the beginning of this section on
social behaviours, there are no longer existing populations of wild horses upon which to base
“natural” welfare standards. In an age where horses’ lives are almost entirely controlled by
humans it becomes increasingly important to understand just how well horses are able to cope
with and thrive in their domestic environment as well as what “natural” behaviours are of value
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to them. In the next section, the variety of equine management practices and their implications
for welfare will be discussed in an effort to determine how much of a “natural life” horses must
live in order to have good welfare.

2.2 Domestication and Equine Welfare
In the previous section, I discussed the properties of the horse that domestication had not
changed significantly. In this section, I will attempt to answer the following questions: How has
domestication and management impacted equine life? And what are the repercussions with respect
to equine welfare?

2.2.1 Early Life
In the non-domesticated environment, mares will typically nurse only their own foal until the
arrival of a subsequent foal (Barber and Crowell-Davis 1994). This typically occurs when their
current foal is one year of age (Henry et al. 2012), though Tyler (1972) noted that foals often
continued to nurse longer if their mother did not produce a new foal. Utilizing aggressive
behaviour (e.g. threatening postures and bites), mares actively discourage their older foals from
nursing (Duncan et al. 1984; Crowell-Davis 1985). Though the foal no longer relies on the mare
for its primary nutritional intake post-weaning, the weaning process does not dissolve the marefoal bond as most foals remain in their natal band even after weaning (Carson and Wood-Gush
1983a) until they reach sexual maturity.
This is in direct contrast to the domestic environment where foals are physically separated
from their mothers at approximately four to six months of age (Davies Morel 2008; Waran et al.
2008). The most common artificial weaning methods include isolation weaning, pair weaning,
group weaning, and fence line weaning (Davies Morel 2008). Isolation weaning involves
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separating the mare and foal in such a way that the foal is denied auditory and visual contact with
its mother, usually by placing it in a stall (Waran et al. 2008). It is considered to be an “easy”
method which increases foal tractability (Hughes et al. 2000), though whether or not these
effects are long lasting has been questioned (Søndergaard and Halekoh 2003).
Pair weaning follows a similar method to isolation weaning utilizing two foals housed
together rather than one alone (Waran et al. 2008). When compared to isolation weaning it is
considered to be the “less stressful” alternative, as foals who are pair weaned had decreased
vocalizations in comparison to animals weaned on their own (Houpt et al. 1984). It has been
suggested, however, that peer aggression makes pair weaning more stressful on the animals, as
demonstrated by a decreased immune response in pair weaned foals (Malinowski et al. 1990).
As an alternative to removing foals individually or in pairs, foals can be weaned as a
group, either by removing the adults one by one from the group or removing all the foals and
placing them in a group of unfamiliar adults (Waran et al. 2008). Adult presence during weaning
has been reported to help prevent abnormal behaviour and increased peer aggressiveness as well
as decreasing the duration of behavioural stress response, as measured in number of
vocalizations (Henry et al. 2012). Erber et al. (2012) also reported similar results (decreased
intensity of the stress response) when foals were weaned with familiar but unrelated mares.
Finally, foals can be separated from their mothers across a physical barrier, such as fence
(Waran et al. 2008). This method of weaning has been shown to reduce behavioural indices of
stress in foals (e.g. McCall et al. 1985) and in calves (e.g. Price et al. 2003). There has also been
exploratory work investigating the two-stage weaning process (using an udder cover to prevent
nursing but still allowing social contact) in horses which showed the method reduced acute stress
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(Haley et al. 2009), though a repetition of this study found no differences between two-stage
weaned foals and the control group (Merkies et al. 2016).
Though different methods have been successful in reducing stress, it is recognized that all
current methods of weaning are abrupt and are a source of stress for both mares and foals (Waren
et al. 2008). Foals are subject to sudden changes in diet (Nichol 1999), physical and social
environment (Henry et al. 2012) and changes in human management (McCall et al. 1985).
Weaning stress manifests itself in a variety of ways that are harmful to the animal and its peers
(e.g. aggression and stereotypies; Henry et al. 2012), and sets the stage for further human
influence in a horse’s life.

2.2.2 Stabling, Turnout, and Social Isolation
The balance between what is good for the horse and practical for its owner is more often than
not tipped in favour of the horse owner, resulting in housing conditions that have deviated
greatly from the horse’s ancestral habitat. Horses are commonly housed singly inside stalls and,
if they are part of the athletic sector, are often denied access to turnout or time with conspecifics
(Werhahn et al. 2012). When turnout is provided to these animals it is almost always solitary, in
effort to reduce the risk of injury (Werhahn et al. 2012).
The detrimental effects of stall confinement and social isolation have been welldocumented in horses. In as little as seven days of confinement despite having ad libitum access
to hay, Murray and Eichorn (1996) reported that six out of seven horses had gastric ulceration, a
phenomenon that was not seen in the seven horses out on pasture. Of the ten dental abnormalities
in horses documented by O’Neill et al. (2010) all of them were more frequently reported in
stabled horses than pastured horses; this difference was attributed to the altered eating
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behaviours of confined horses. The ability for free exercise is also important for the bone growth
of young horses. When examining a group of Arabian weanlings on twelve-hour turnout, fulltime pasture, or full-time stall treatments, Bell et al. (2001) found that horses denied turnout
showed a decrease in bone mineral content. Rate of bone formation and bone mineral content
were also increased in yearlings that had been pastured versus those who had been stalled
(Hoekstra et al. 1999). This is important for preventing injuries, especially in young horses, as
horses with low bone mineral content have been shown to have a higher incidence of bonerelated injuries (Nielson et al. 1997). In addition to stomach and bone abnormalities, stabling
young horses has been associated with airway inflammation (Holcombe 2001) and a significant
increase in airway pH due to frequent ammonia exposure from urine (Whittaker et al. 2009).
Stabling also has significant mental repercussions. High incidences of aberrant
behaviours (e.g. wall licking) in stall-weaned foals (Heleski et al. 2002) as well as in stall-naïve
horses (Visser et al. 2008) have been reported, indicating that the stall has the potential to be a
high-stress environment. Horses also have been reported to display rebound behaviours (e.g.
bucking and cantering) when turned out after being stalled; these behaviours did not decrease
even if the horse was exercised (Freire et al. 2009). Rebound is thought to be an indicator of
behavioural deprivation (Nichol 1987) which suggests that being denied the opportunity to leave
the stall may cause frustration in horses. Frustration may lead to the performance of abnormal
behaviours as seen in horses demonstrating stereotypic behaviours. Weaving – the rhythmic
swaying of a horse’s head from side to side and corresponding weight shift between front limbs
(McBride and Hemmings 2009) - in particular is most often associated with social isolation
(Cooper et al. 2000) and confinement (Nichol 1999) created by the stall environment.
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The response of horses to stabling for the first time or abrupt changes in their stabling
routine grant additional insight into the horse’s perception of the stall environment. Visser et al.
(2008) observed the first stabling event of naïve two-year-old horses in pairs or alone and
documented their behavioural response. They found that pair-housed horses displayed
significantly fewer stress behaviours (e.g. pawing, neighing) than individually housed horses
(Visser et al. 2008). Furthermore, sixty-seven percent of individually housed horses displayed
stereotypic behaviours (predominantly weaving) by the end of twelve weeks (Visser et al. 2008).
Erber et al. (2013) also demonstrated that abrupt stabling of even adult horses resulted in a stress
response, as witnessed by increased cortisol concentrations and heart rate.

2.2.3 Training and Learning
Aside from their day-to-day physical care, horses are also expected to learn and perform
human-facilitated behaviours, such as walking on a lead rope and being ridden. Despite the
plethora of horse trainers, natural horsemen, and horse whisperers that exist in the industry
today, there is relatively little published scientific material on how horses learn. Reviews of
equine learning literature (see: Nicol 2002; Murphy and Arkins 2007) note that horses are
capable of a wide range of discriminatory and several operant learning tasks but appear to be
poor social learners. Of note, however, is that while research by Hartmann et al. (2011)
supported the notion that horses are poor social learners, researchers did note that horses trained
in the presence of a conspecific had a lower heart rate, potentially demonstrating lower stress
levels. Despite the variety, Nicol (2002) reported that the lack of consistency between a horse’s
performance on one task versus another suggested that it may be impossible to classify
individual horses as “good” or “poor” learners. More recent studies have sought to determine

16

what internal and/or external factors affect a horse’s learning abilities. In a pilot study by Heleski
et al. (2008) researchers reported that the only difference between horses made to cross a
frightening stimulus (a tarp) through negative or positive reinforcement techniques was that
handlers using the latter technique were less fatigued at the end of the experiment. Lansade and
Simon (2010) found that horses of a particular temperament (e.g. fearful) performed better at
tasks which suited that temperament (e.g. an evasion test). Fearful reactions of horses to a novel
test in their home environment are also good predictors of the horse’s reactions in an unfamiliar
environment, as demonstrated by Christensen et al. (2012).
There are several potential flaws in the way that learning research is conducted. How
well a horse performs an experimental task may depend more on the task chosen than the
animal’s intelligence, for example. The majority of discrimination tasks are visually based, for
example, and rarely take into account the horse’s other senses (Cooper 2007). Learning studies
have also been criticized for not utilizing methods consistent to the way equids adapted to learn
(Goodwin 2007), such as from their mothers (e.g. Houpt et al. 1982). Furthermore, the lack of a
multi-disciplinary approach has also been cited as a reason why we do not understand well how
horses learn and what they are intellectually capable of (Goodwin 2007). Much as with
perception, more repeated and structured studies are necessary before we can definitely claim
anything about the horse’s learning abilities.
Scientific research on the horse’s perception of different training methods is also lacking.
Researchers in equine behaviour note that horseback riding itself takes advantage of the animal’s
naturally sensitive parts – especially the mouth – and teaches horses to avoid pressure through
negative reinforcement (McGreevy 2004). While this type of training, if properly used, can result
in riders ultimately becoming softer with their signals, improper use and incoherent signalling
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(e.g. pulling back on the reins whilst simultaneously kicking the animal forward) can create
learned helplessness and conflict behaviours (McGreevy and McLean 2005). Horses that are
“sour, unresponsive and dangerous” (McGreevy 2007) as a result of such training methods are
often written off as “problem horses”, resulting in considerable horse wastage (Hayek et al.
2005).
Hall et al. (2013) wrote that "...to improve the welfare of the ridden horse, we need to
identify the behavioural signs that indicate that the horse is comfortable within its ridden work..."
(pg. 63). Potentially welfare-threatening training techniques have been reviewed by McLean and
McGreevy (2010) serving to remind the reader of the lack of repeated research in this area.
Horses have been documented to resort to active coping strategies such as conflict behaviours
(which may include bucking, rearing, and shying) in response to restrictive tack but may also
eventually display learned helplessness-like behaviours (McLean and McGreevy 2010). One
study noted that the scarcity of conflict behaviours makes them difficult to use in a practical
setting (Heleski et al. 2009). Horse sport organizations have also described behaviours that
denote a negative affective state in the horse; the Fédération Equestre Internationale (FEI), for
example, uses bit evasion, tongue visibility, teeth grinding and tail agitation (FEI 2014).
Researchers have only just begun to consider the use of precision measuring devices for things
such as rein tension and saddle pressure (Warren-Smith et al. 2007; McGreevy 2007) and
considerably more work is needed in this area before such devices will provide meaningful data.
Both salivary (Schmidt et al. 2010) and plasma (Fazio et al. 2006) cortisol have been used to
assess responses to training but the difficulty in separating a negative welfare state from a
biological stress response remains.
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In today’s industry, reports of training and riding methods that border on abuse are
reported in multiple industry sectors, leading many people to question the necessity of equine
suffering for the purposes of human goals (e.g. Frazier 1999, Miller 1999, Mundy 1999. Rollin
1999, Schonholtz 1999). Concerns about soring (DeHaven 1999), race horse injuries (Mundy
1999) and over-riding in endurance horses (Frazier 1999) are only a few of the issues that have
been raised with the way performance horses are treated both inside and outside the show ring or
race track. Ödberg (1987) was also of the opinion that riding horses in particular suffered from
chronic stress due to repeated conflicts with their rider, specifically if the horses were high strung
or poorly handled. He noted also that it was the lack of predictability and control which had the
potential to affect horses the greatest (Ödberg 1987). Novice riders are reported to be
inconsistent, especially with their leg/hand signals, as well as landing heavily on the horse’s back
(Heleski et al. 2009), behaviours which may contribute to the animal’s discomfort.

2.3 Measuring Welfare – The Five Domains
In the previous section, I have sought to demonstrate the many challenges horses face as
a result of human management, and how many of these can impact their welfare. But what is
meant by welfare? And how do we begin to measure it?
The scientific discussion of animal welfare has come a long way since the Brambell
Report (1965), which set the precedence for welfare as encompassing both the physical and
emotional state of an animal. Since then, the study of animal welfare has become an
interdisciplinary subject in an effort to provide a rigorous, scientific definition of what
constitutes “good” and “poor” welfare for animals. Veissier and Miele (2015) discuss in great
detail the evolution of animal welfare as a scientific discipline, highlighting the various
approaches that have been used to evaluate it. Without delving into the ethical discussion of
19

animal welfare, three “approaches” have traditionally been pioneered as ways of understanding
welfare (Lund 2006). These are (1) the “affective states” approach which focuses solely on the
animal’s feelings (e.g. pain) as a measure of their wellbeing (e.g. Duncan 1993); (2) the
“biological functioning” approach, which focuses solely on the animal’s physical health and
wellbeing (e.g. Broom 1991); and (3) the “natural living” approach, which focuses solely on the
animal’s ability to perform the behaviours (e.g. patrolling territory; foraging) of its wild
counterparts (e.g. Rollin 1993). These approaches are typically represented in a Venn diagram to
illustrate how all have the potential to overlap (Lund 2006), demonstrating the complexity of this
issue.
This is not the only lens that animal welfare can be viewed through, however. While the
“three approaches” method has its merits for experimental research, with respect to welfare
assessments it is more practical to use the more systematic Five Domains (Mellor 2016). These
Five Domains are an expansion of The Five Freedoms, which are a set of components deemed
important for good animal welfare (Webster 2005). The Five Freedoms designate each of these
components – as their name suggests – as “freedom from” a certain welfare-compromising
condition (e.g. hunger or thirst; Webster 2005; Table 2.1).

Table 2.1. A comparison of the Five Freedoms and the Five Domains. Adapted from
Webster (2005) and Mellor (2016).
Freedom
1. Freedom from hunger and
thirst

Domain
1. Nutrition
- Negative: e.g. Poor-quality food
- Positive: e.g. Balanced and varied diet

2. Freedom from discomfort

2. Environment
- Negative: e.g. Uncomfortable physical environment
- Positive: e.g. Comfortable physical environment
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3. Freedom from pain, injury, or
disease

3. Health
- Negative: e.g. Injury
- Positive: e.g. Uninjured

4. Freedom to express normal
behaviour

4. Behaviour
- Negative: e.g. Restricted behavioural expression
- Positive: e.g. Able to express rewarding behaviours

5. Freedom from fear and
distress

5. Mental State
- Negative: e.g. Hunger, pain, frustration
- Positive: e.g. Satiety, health, engagement

While this framework has been used extensively in the dialogue about welfare for all
animals, in recent years it has been found lacking in many areas. Its limitations are discussed in
full by Mellor (2016) but in brief, the Five Freedoms focuses on a reduction or elimination-only
approach to negative welfare states, with the underlying assumption that the absence of negative
welfare implies positive welfare. Mellor (2016) emphasized the need to go beyond this by
including both positive and negative aspects for each freedom. Where the first Freedom (the
freedom from hunger and thirst) only states that the animal must not be without food or water,
the first Domain also includes stipulations such as the absence of poor quality food and the
provision of a well-balanced diet (Mellor 2016). The Five Domains are also split into two
categories, whereby one considers the physical elements of compromised welfare (e.g. biological
ramifications of malnutrition) while the other addresses the mental elements of compromised
welfare (e.g. feelings of hunger; Mellor 2016). The latter category in particular adds a new
dimension to the evaluation of animal welfare, as it includes pleasure-seeking and goal-directed
behaviours. As challenging as this framework may be from an assessment standpoint, it is a
necessary paradigm shift in order to improve the quality of life for domestic animals.
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In the sections that follow, I will use Mellor’s (2016) Five Domains as guidelines to
discuss how past and current research has attempted to evaluate equine welfare. After reviewing
the measures found in the literature, I will then delve further into those which are applicable for
an on-farm assessment tool, which was the focus of the second half of this thesis project.

2.4 Measuring Welfare - Nutrition
2.4.1 Hunger:
“an uneasy sensation occasioned normally by the lack of food and resulting directly from
stimulation of the sensory nerves of the stomach by the contraction and churning movement of
the empty stomach.” (Merriam-Webster Medical dictionary)

The lifestyle of the domestic horse is at odds with its wild ancestors in many respects due
to human management and easily one of the greatest concerns is the changes that have been
made to the equine diet. Equids evolved to eat frequently and in small amounts, grazing for 13 to
15 hours per day (Loving 2006). Their teeth in particular are designed for this kind of “all day
feeding”, with the many hours spent grazing effective at grinding down continuously erupting
teeth (Loving 2006). A plant-only diet also shaped their digestive anatomy, which utilizes a
small stomach, long small intestine, and large cecum to help break down cellulose into useable
energy (Loving 2006). While the stomach empties within a few hours, feed material remains in
the large intestines for fifty hours in order to be properly digested (Loving 2006). The digestive
system also requires exercise and water to increase gut motility and assist with digestion (Loving
2006).
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Despite existing knowledge of how the equine digestive system functions, domestic
horses are often still maintained on a forage-restrictive, concentrate-heavy diet given at
scheduled mealtimes (Loving 2006). This type of feeding regimen has been linked to the onset of
stereotypies (particularly oral), increased risk of colic and gastric ulceration (Loving 2006). The
use of concentrates in equine diets has resulted in documented cases of obesity, which is a risk
factor for laminitis, hyperlipaemia, and Cushing’s-like syndrome (McGregor-Argo 2009).
Obesity has also been shown to decrease the effectiveness of laminitis treatments and drug
regimens (McGregor-Argo 2009). The use of stereotypies as a potential measure of current
animal welfare is discussed thoroughly in a later section, however it is worth noting that oral
stereotypies are strongly linked to equine diet, particularly the provision of high-concentrate,
low-forage feed (Cooper and McGreevy 2003). Multiple studies have shown that the intensity of
oral stereotypies can be decreased with the provision of foraging material (e.g. Marsden 1993;
McGreevy and Nicol 1998) provided that the feeding regimen is the root cause of the behaviour.
For these reasons, the appropriate management of the equine diet is extremely relevant to their
welfare.
Research on eating frustration, feelings of hunger, and food depravation in horses are
scarce, potentially due to ethical concerns. An initial study by Ninomiya et al. (2004) found that
chopping hay and delaying the arrival of hay to stalled horses increased the amount of time
horses spent eating their bedding (rice straw) particularly if the hay feeding time was delayed by
one hour. Increasing feeding frequency, the number of feeding locations and the varieties of hay
provided had the reverse effect such that the amount of time spent eating bedding was
comparable to the control groups (Ninomiya et al. 2004). Though many p-values in this study
were near 0.05, the small sample size and lack of significance makes it difficult to draw concrete
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conclusions about eating frustration in horses from this study. A study conducted by Winskill et
al. (1996) also noted significant time budget changes in horses provided with a foraging device
(modified “Edinburgh Foodball”), but did not comment on the ingestion of bedding. It remains
unclear if forage restriction or periods of fasting result in welfare-compromising feelings of
hunger for horses.
A further study by Ninomiya et al. (2007) attempted to quantify behaviours associated
with satiety in horses through the use of a food reward task. Through operant conditioning,
horses were trained to press a button for a food reward (Ninomiya et al. 2007). Researchers then
alternated the number of presses required to receive the reward (three one day and then twelve
the next) and allowed horses to remain in the testing box for one hour, after which they were
returned to their stalls (Ninomiya et al. 2007). Ninomiya et al. (2007) reported that horses
received more food rewards on the three press days than on the twelve press days due to the
amount of effort required to receive the rewards. As a result, there was some suggestion that
horses who had satisfied their eating motivation (due to increased food rewards from a three
press trial) investigated their bedding less and stood sleeping more when returned to their box
(Ninomiya et al. 2007).
In an effort to document the effects of food restriction, Brinkmann et al. (2013) simulated
winter feed shortages (a decrease of 70% versus an ad lib control) on a group of ponies over the
course of four winter months. The feed restricted ponies lost twenty percent of their body mass
with that loss preceding a visible decrease in body condition score (Brinkmann et al. 2013).
Brinkmann et al. (2013) also noted changes in total protein and total bilirubin plasma
concentrations and a significant increase in non-esterified fatty acids. Despite considerable
weight loss in the study group there were no deaths, even though death from starvation has been
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reported to occur in horses who have lost between 25 and 50% of their body mass (von
Engelhardt and Breves 2000 in Brinkmann et al. 2013).
There are two main approaches to evaluating the First Domain, which focuses on the
nutritional elements of welfare (e.g. hunger, thirst): resource provision (is the horse receiving
enough food) and nutritional status (is the horse receiving enough of the proper food). The
former is often used more extensively in on-farm research, using both resource-based and
animal-based measures to evaluate as it is less time consuming compared to nutritional profiling.
Though measures evaluating both approaches will be listed below, it is with the understanding
that assessing a horse’s nutritional status may not be feasible in an on-farm welfare assessment.
Additionally, a horse’s welfare may be compromised not only when it is not provided with
enough food – amount or nutritional value – but also when it is provided with too much food, as
is the case in obesity. While obesity itself is a health concern and thus may belong under the
Third Domain (health), measures which account for decreased feed intake or availability are also
reasonably sensitive to the results of excessive feeding, and for this reason they will be
considered below.
Provision of food alone may not be enough to ensure that horses are adequately fed.
Dental issues, locomotary problems, seasonal changes in pasture, malnutrition, malabsorption,
parasites, chronic disease, and uncompensated high energy demands (e.g. lactation) all can
contribute to emaciation in horses (Kronfeld 1993). It is therefore important to consider animalbased measures in conjunction with resource-based measures to ensure that horses are able to use
the food they are provided with.
Hunger itself is not well-studied as food deprivation is unethical and typically must
persist for longer than a dehydration trial. Despite this, certain measures are useful for
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determining signs of starvation, which implies hunger. These animal measures used in previous
equine research can be found in Table 2.2. Non-animal based measures for assessing starvation
include examining feed amounts, hay amounts and quality, nutrient content of feed, and ration
evaluation (Becvarova et al. 2009). Owner surveys can also be used (Becvarova et al. 2009).

Table 2.2. List of animal-based measures used in hunger research, a brief description of
what they measure, and studies which have utilized them.
Measure name
Weight estimation

Brief Definition
Approximating body weight using
tape, a formula, or visual estimation.

Body condition score

Determining palpable body fat at six
predefined areas.

Crest neck score

Determining the amount of fat
palpable in the neck region.
Observations of animals specifically
examining bedding investigation,
bedding eating, resting behaviour, and
lethargy.
Conducting a physical exam focused
on coat health, animal performance,
joint health, teeth health, and hoof
health.
Conducting a physical examination
involving: hydration status, mucous
membrane, oral cavity, teeth,
swallowing, hooves, rectum,
cardiovascular system, respiratory
system, abdomen, muscle mass, and
neurological system)
Using blood to determining albumin
levels, blood urea nitrogen, creatinine,
and hematocrit. Can also be used to
measure blood protein concentrations.
Using ultrasound technology to
determine body fat.
Laboratory technique used to assess
body composition.

Behavioural measures

Physical Appearance

o

Nutrition-focused
physical examination

Combination of
diagnostic blood tests

Ultrasound
Deuterium oxide
dilution technique
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As seen in:
Carrol and Huntington 1988, Ellis
and Hollands 1998, Burkholder
2000, Ellis and Hollands 2002,
Becvarova et al. 2009
Henneke et al. 1983, Carrol and
Huntington 1988, Burkholder
2000, Pritchard et al. 2005, Burn
et al. 2009, Becvarova et al. 2009,
Burn et al. 2010, Dugdale et al.
2010ab, et al.2011
Carter et al. 2009; Giles et al.
2015; Silva et al. 2016
Ninomiya et al. 2004; Ninomiya et
al. 2007; Henneke, (ND)

Kronfeld 1993; Henneke,
“(Mis)use of”

Becvarova et al. 2009

Becvarova et al. 2009, Brinkmann
et al. 2013

Dugdale et al. 2010b
Dugdale et al. 2010b

Dissection/carcass
analysis

Examining carcasses to determine
body fat.

Dugdale et al. 2011; Silva et al.
2016; Morrison et al. 2017

For the purposes of this study, no measure was considered for use if it required specific
laboratory equipment (e.g. ultrasound; Dugdale et al. 2010b) or veterinary training (e.g. physical
appearance measures outlined in Kronfeld 1993). Measures were also excluded if they could not
be strongly linked to feelings of hunger or if they were used in fewer than three papers. As a
result, only body condition scoring was considered valid and feasible enough for this study.
Body condition score is defined as a “subjective, semi-quantitative method of evaluating
body fat and muscle” (Burkholder 2000, pg. 650). It is a measure which can be conducted using
visual examination, palpation, or both, and is used extensively in a number of livestock and
companion animal species (Burkholder 2000). The method was originally described by Henneke
et al. (1983) and the scores for six defined areas (neck, withers, behind the shoulder, ribs, loin,
and tailhead) are based on descriptors outlined in the original study. The scores for each
individual part are then averaged for a final score (Henneke et al. 1983). The scale used can
range from one to nine (as in Henneke et al. 1983) or one to five (Leighton-Hardman 1980 in
Carroll and Huntington 1988). In both cases, higher scores indicate a higher degree of fat
deposition. Body condition scoring has been reported to be a very good estimation of somatic
soft tissues (Dugdale et al. 2011) and is significantly related to body fat percentage (Henneke et
al. 1983). Good inter-observer reliability (80.5%-85% Percentage Agreement) has been reported
by researchers using the 5-point scale (Burn et al. 2009), but while many researchers use a body
condition score system there is little published data regarding its reliability. Work by Merkies et
al. (2014) reported high variability and low intra-observer reliability among a group of student
assessors, but it is unclear how much of this is due to the training method used (which was not
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specified) and differences between the home institutions of the students (Canada versus
England).
Researchers have highlighted potential areas in which body condition scores should be
used cautiously. Dugdale et al. (2011) reported an exponential relationship between a horse’s
body condition score and total body fat, and as such body condition score became less sensitive
for moderately obese animals (animals with a body condition score > 5 or 6/9). Burkholder
(2000) also noted that the “extreme” scores (e.g. 5/5 or 9/9) are not representative of absolute
extremes; that is to say, animals scoring a 9 may not have identical depositions of fat. When
using body condition score to assess welfare, Henneke (ND) has written in detail about the
necessity for proper training and palpation in the event of long winter coat. Furthermore,
Henneke notes that decreasing body condition score does not properly measure the breakdown of
non-fat tissue, and as a result, cannot conclusively determine if a horse is starving (ND).

2.4.2 Thirst:
"a sensation of dryness in the mouth and throat associated with a desire for liquids; also:
the bodily condition (as of dehydration) that induces this sensation." (Merriam-Webster Medical
dictionary)

Water is an important resource for horses. A 1000lb horse at rest can drink between 11
and 30 litres of water per day (Jones 2004). The largest reservoir of water within the horse can
be found in the intestinal tract (approximately 68 to 79 litres) with the remainder in the
bloodstream as either extracellular or intracellular fluid (Loving 2006).
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According to Brownlow and Hutchins (1982) there are two types of dehydration, one in
which only water is lost ("true" dehydration) and one in which both water and electrolytes are
lost. The former typically occurs when water is withheld and the latter when the animal sweats
excessively due to physical exertion (Jones 2004). Physical signs of dehydration in horses
include: decreased pulse pressure, increased heart rate, delayed capillary refill time (Carlson
1979 in Rose 1986b), "tucked up" flanks, dry feces, and concentrated urine (Loving 2006).
Documented behavioural signs are similar to a fatigued response, which have been reported by
Friend (2000) as eyes closed, lowered head, decreased social interaction and a decreased
response to stimuli. Moderately dehydrated horses have also been described as having sunken
eye sockets and appearing "dull" (Loving 2006).
During exercise, horses can lose a considerable amount of water through sweating. Work
done by Carlson (1979) indicated that horses can lose approximately 10-15 L of fluid per hour
when exercising. Horses have been shown to be capable of some degree of acclimatization when
trained for at least fifteen days under hotter and more humid conditions (30°C and 80% relative
humidity) than they are used to (Marlin et al. 1999) but this results in a significantly earlier onset
of sweating (and thus potentially increased water loss). There is some debate as to the nature of
horse sweat, as some studies have found it to be hypertonic (Carlson and Ocen 1979; Kerr and
Snow 1983 in Rose 1986a) and others isotonic (McCutcheon et al. 1995 in Nyman et al. 2002)
with respect to plasma. Despite this, dehydration as a result of exercise is known to result in a
lack of apparent thirst (Nyman et al. 1996), making horses difficult to rehydrate after extended
periods of exercise.
Because of the potential dangers associated with exercise-induced dehydration (e.g. colic
and tying up – Rose 1986b) the majority of research measuring detectability of water loss in
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equids is focused on this topic (e.g. see Nyman et al. 1996; Hyyppä et al. 1996; Barton et al.
2003; and Butudom et al. 2003). These studies typically measure changes in body weight,
hematologic values (e.g. packed cell volume), body temperature, and plasma osmolality over the
course of an endurance or exercise trial. Dehydration has also been examined in clinically ill
horses (Brownlow and Hutchins 1982) specifically with respect to osmolality changes in
different dehydration "states" (extracellular hypotonicity, hypertonicity, and isotonicity). This
study was not intended to identify dehydrated horses but instead to be used in combination with
electrolyte measurements to benefit fluid therapy (Brownlow and Hutchings 1982).
Alternatively, water deprivation has been used in a transport experiment (Friend 2000) as
well as to determine measures of dehydration in urine (Brobst and Bayly 1982). Friend (2000)
found that horses penned for thirty hours without access to water had a mean weight loss of
57.1kg (or a 12.8% decrease) compared to the 17 kg (3.5% decrease) loss seen in horses penned
with access to water. The study also found that there was a significant increase in respiratory
rate, heart rate, blood sodium chloride concentrations, total protein, and osmolality in horses
deprived of water, regardless of whether or not they were being transported (P <0.0001). Brobst
and Bayly (1982) described the minimum values for urine specific gravity and urine osmolality
in order to produce a decrease of between 12-15% body weight. They also noted that dehydrated
horses appeared to have sunken eyes and dry mucous membranes (Brobst and Bayly 1982).
When assessing dehydration of equids in the field, work done by Pritchard et al. (2006,
2007, 2008) have examined the effectiveness of various techniques, many of which are reviewed
below.
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Table 2.3. List of animal-based measures used in dehydration research, a brief description
of what they measure, and studies which have utilized them.
Measure Name
Skin tent

Brief Definition
Pinching a section of an animal’s skin,
typically at the shoulder, and determining
how long (in seconds) until the pinched
skin returns to being flush against the body.

Gingival mucous
membrane colour
Mucous membrane
dryness

Assessing the colour of the gums using a
defined scale.
Dryness of the mucous membrane, typically
in the mouth and assessed by touch, using a
defined scale.
Observations of the animal with predefined
heat stress behaviours (e.g. flared nostrils)
or drinking behaviours (e.g. Latency to first
drink, number broken and unbroken
drinking bouts).
Including the trip and stagger walking test
(walking the horse over poles or through a
maze and recording behaviour) and the
drinking test (latency to investigate water,
latency to first drink, number draughts, time
taken for each draught, last minute when
water drunk, and total volume drunk).
Measured in litres by providing known
amounts of water.
The breaths per minute taken by the animal.

Behavioural symptoms

Behavioural tests

Water consumption and
fluid intake
Respiration rate

Heart rate

The number of heart beats recorded over a
set time period.

Capillary refill time

Blanching the mucous membrane of the
gums and determining how long it takes for
colour to return.
The ease at which the pulse could be
located and counted in the facial artery.
Examining blood to investigate (1) packed
cell volume, (2) total serum protein, (3)
plasma concentration of aldosterone,
arginine, vasopressin, protein, (4) plasma
cortisol, (5) serum chemical profile, (6)
plasma protein, (7) hematocrit, (8)

Pulse quality
Blood parameters
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As Seen In
Dorrington 1981 in Pritchard
et al. 2006: Rose and
Hodgson 2000 in Pritchard et
al. 2008; Pritchard et al.
2006; Pritchard et al. 2007;
Burn et al. 2009
Pritchard et al. 2006
Rose and Hodgson 2000 in
Pritchard et al. 2008;
Pritchard et al. 2008
Pritchard et al. 2006;
Pritchard et al. 2008

Pritchard et al. 2006

Nyman et al. 1996; Friend
2000; Butudom et al. 2003
Friend 2000; Rose and
Hodgson 2000 in Pritchard et
al. 2008; Pritchard et al.
2006
Hyyppä et al. 1996; Nyman
et al. 1996; Marlin et al.
1999; Friend
2000; Rose and Hodgson
2000 in Pritchard et al. 2008;
Pritchard et al. 2006
Rose and Hodgson 2000 in
Pritchard et al. 2008;
Pritchard et al. 2006
Pritchard et al. 2006
Brownlow and Hutchins
1982; Hyyppä et al. 1996;
Nyman et al. 1996; Friend
2000; Barton et al. 2003;
Butudom et al. 2003;

Electrolytes

lactate or glucose levels, (9) calcium
concentration, (10) white blood cell count,
(11) red blood cell volume, and/or (12)
creatine kinase activity.
e.g. Na+, K+, Cl- as measured in blood
samples. Electrolyte concentration
dependent on type of dehydration.

Osmolality

Measured in blood serum from collected
samples. Used to distinguish between
different types of dehydration (e.g.
hypertonic).

Urine specific gravity
and urine osmolality

Body temperature

Measured from collected urine samples.
Standards for severe dehydration only (1215% body weight loss).
Measured in blood samples. Concentration
dependant on cause of dehydration.
As determined by a rectal thermometer.

Body weight or body
mass

Measuring changes in body weight as a
result of fluid loss.

Sweating rate

Measured by attaching a sealed capsule to
the neck of the horse and measuring
changes in humidity within.

Blood urea Nitrogen

Pritchard et al. 2006,
Pritchard et al. 2008

Brobst and Bayly 1982;
Brownlow and Hutchins
1982; Nyman et al. 1996;
Friend 2000; Butudom et al.
2003; Pritchard et al. 2006;
Pritchard et al. 2008
Brownlow and Hutchins
1982; Nyman et al. 1996;
Friend 2000; Butudom et al.
2003; Pritchard et al. 2006;
Pritchard et al. 2008
Brobst and Bayly 1982

Brownlow and Hutchins
1982
Hyyppä et al. 1996;
Nyman et al. 1996; Marlin et
al. 1999; Friend 2000;
Barton et al. 2003
Brobst and Bayly 1982;
Hyyppä et al. 1996; Nyman
et al. 1996; Marlin et al.
1999; Friend 2000; Barton et
al. 2003; Butudom et al.
2003; Pritchard et al. 2008
Scott et al.1996; Marlin et al.
1999

The majority of the measures listed in Table 2.3 are utilized to determine the changes that
occur in a horse’s body when he is subjected to experimental dehydration, either by exercise or
water withdrawal. As a result, very few measures are useful to determine a horse’s hydration
status at the time of a single on-farm visit. As above, measures which were used in fewer than
three published papers were excluded, as were those that were determined to be unreliable or
produced unclear results in the studies which used them (e.g. mucous membrane colour;
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Pritchard et al. 2006). Skin tent was the only measure which satisfied the criteria for on-farm
use.
Measuring skin tent relies on a property of skin known as turgor, which refers to its
ability to “return rapidly to its normal contour after being raised in a fold pinched between the
examiner's thumb and forefinger” (Dorrington 1981 in Pritchard et al. 2006). The skin tent is the
time it takes for the skin to return to its natural position. Pritchard et al. (2006) describes the
process as a pinch of the skin over the brachiocephalus muscle using the thumb and index finger
while the animal is facing forward with its head in a natural position. The time it takes for the
skin to return to normal is measured with a stop watch (Pritchard et al. 2008). Skin tent scales
can be binary (with 0 indicating the skin returns to normal in less than 0.75s, and 1 indicating
any delay in returning to normal; Pritchard et al. 2006, Burn et al. 2009) or use three levels (0 is
normal, 1 is up to three-second-long tent, and 2 is prominent tenting; Pritchard et al. 2007, Burn
et al. 2009). Studies examining the inter-observer reliability of both methods have found
moderate percentage agreements (61%-66%) for either scale (Pritchard et al. 2007; Burn et al.
2009).
Researchers who use skin tent in the field have also contested its usefulness. In humans,
results from the skin tent varies with age (Dorrington 1981 in Pritchard et al. 2006) and Pritchard
et al. (2008) reported that decreasing skin elasticity in elderly horses has demonstrated similar
effects. There is no standardized location to perform a skin tent, and while the shoulder is used in
horses it can be performed on the neck, ribs, or eyelid (Pritchard et al. 2006). The side of the
horse the skin tent is taken on (“laterality”; Harris et al. 1995 in Pritchard et al. 2008) and the
amount of moisture in the coat (Pritchard et al. 2008) also had significant effects on the outcome.
Finally, in working equids, Pritchard et al. (2006; 2008) has noted difficulties in validating
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against blood parameters for dehydration, which may make the skin tent an unsuitable measure
for assessing animal hydration status.

2.5 Measuring Welfare - Environment
The second of the Five Domains encompasses two different types of environmental
“comfort”, the first of which is a comfortable external environment and the second of which is a
comfortable place to rest (Mellor 2016). The external environment includes both thermal comfort
as well as access to shelter. Horses are homeotherms – capable of maintaining a stable body
temperature despite external factors – but are still susceptible to heat and cold stress in weather
which is outside their thermal neutral zone, or the temperatures at which heat loss can no longer
be compensated for by metabolic heat production (Cymbaluk 1994). The lower critical
temperature (LCT) for horses varies by age. Neonatal foals are the most susceptible with an
average LCT of 22°C (Ousey et al. 1992) and mature horses the least susceptible to cold stress
with an average LCT of -15°C (Young and Coote 1973 in Cymbaluk 1994). With respect to hot
temperatures, both the outside temperature and the humidity must be taken into account, the sum
of the two (typically in Fahrenheit plus the percent humidity) creating a heat index (Loving
2006). As a general rule, horses should not be worked if the heat index is greater than 180,
though this number may be lower if the horse has a thick hair coat or is overweight (Loving
2006).
The majority of research regarding heat stress focuses on acclimation of exercising horses
to heat and potential heat stress (e.g. Lindinger and Marlin 1995; Geor et al. 2000;
Rammerstorfer et al. 2001). Heat stress is defined as an “excessive increase in core body
temperature to 43°C or more” (Lindinger and Marlin 1995). Horses typically are at greater risk
of heat stress when exercising during hot and humid conditions (Loving 2006). Pritchard et al.
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(2006) attempted to validate several behavioural measures for determining heat stress in working
equines during a field assessment. While researchers were able to find significant (p<0.001)
association with an increased rectal temperature with five behavioural measures (e.g. flared
nostrils, increased respiratory rate), they were unable to link tripping and staggering to any
physiological measures of heat stress (Pritchard et al. 2006).
With respect to cold, horses have several behavioural strategies that they employ. Horses
may huddle together, seek shelter, and turn their head away from the wind with low set tails
(Speed 1960 in Cymbaluk 1994; Cymbaluk 1994). Researchers have also sought to document
heat loss during cold temperatures in an effort to understand thermal neutral zones in different
types of horses. Autio et al. (2006) measured heat loss of four different groups of horses (light,
warmblood, coldblood and pony) using infrared thermography from August 1999 to March 2000
in Finland. Researchers calculated heat loss from the neck, trunk and inner surfaces of the front
and hind legs from thermographic images in order to determine the rate of heat loss as well as the
region of the greatest heat loss (Autio et al. 2006). Autio et al. (2006) noted that heat loss was
the least at 15°C ambient temperature and that there was a difference in location of primary heat
loss (e.g. neck, trunk) between groups as the temperature decreased. In a similar experiment by
Autio and Heiskanen (2007), researchers noted that thermographic imaging became much more
difficult to use at colder temperatures (below – 20°C), where frost on the horses’ hair coats
appeared to have disturbed the readings.
There has been some suggestion that horses seek shelter during windy or rainy conditions
rather than solely extreme cold or heat, as wet hair coats lose the ability to provide proper
insulation for the animal (Lewis 1995 in Autio et al. 2006). This behaviour has been described in
wild horses, where it has been noted that horses sought shade during the heat, refuge during
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times of insect presence, and shelter from the wind when precipitation and cold weather were
also present (Tyler 1972; Keiper and Berger 1982; Boyd and Houpt 1994). Work by Holcomb et
al. (2013) supported similar shade-seeking behaviour in domestic horses during hot weather.
When observing domestic horses on pasture, Heleski and Murtazashvili (2010) noted that
horses sought shelter more when the weather included both precipitation and wind, a finding that
was reported earlier by Michanek and Bentorp (1996). They also reported that if grazing was
good (plentiful pasture or new hay) horses were less likely to use the shade regardless of weather
(Heleski and Murtazashvili 2010). Mejdell and Bøe (2005) also found similar results in Icelandic
horses who showed a significant increase in shelter use during low ambient temperatures
(p<0.01) and a tendency to use the shelter during rain or high wind (p<0.07). Only one incidence
of shivering was reported throughout the whole trial and it occurred during a period of rain
(Mejdell and Bøe 2005), highlighting the importance of precipitation on the maintenance of body
temperature.
The second type of comfort is a comfortable resting place which for horses may either be
indoors or outdoors depending on the management regimen. Currently the only measure used to
determine horse comfort is lying behaviour though there is not a linear relationship between
lying behaviour and horse welfare (Chaplin and Gretgrix 2010). While horses can sleep standing
up, lateral recumbency is required for REM sleep (Hale and Huggins 1980). Horses unable to
achieve lateral recumbency, for example, due to pain, have been reported to show hypersomnia
once the reason for their inability to achieve recumbency is removed (Bertone 2006). In a casestudy reported by Bertone (2006), lack of REM sleep in an equine patient was a contributing
factor to the horse’s severe weight loss. While the exact effects of sleep deprivation on horses
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remain unclear, it is a welfare concern due to its interference in normal biological functioning
(Chaplin and Gretgrix 2010).
Using lying behaviour as an indicator, different housing treatments (indoor vs outdoor) as
well as different sized stalls have been examined to determine ideal housing conditions for
horses. Results, however, have been inconclusive. Chaplin and Gretgrix (2010) reported there
was no difference in lying behaviour between housing treatments, while Heleski et al. (2002)
reported that stalled weanlings lay down more when compared to their paddock-weaned
counterparts. Researchers were unclear as to the reasons for this increase, stating that it may have
been due to boredom or an increased feeling of security (Heleski et al. 2002). Raabymagle and
Ladewig (2006) compared large (2.5 x height of the horse)2 and small box (1.5 x height of the
horse)2 sizes and found that horses spent more time recumbent in large boxes but only
significantly more time sternally recumbent (p=0.002). Horses being changed from a large to a
small box showed a decrease in the amount of time spent in lateral recumbency, but the opposite
effect was not true if horses were moved from small to large boxes (Raabymagle and Ladewig
2006).
Hunter and Houpt (1989) reported that horses exclusively lay down in bedded areas
(versus non-bedded areas), though published work on bedding type preference is unclear (Hunter
and Houpt 1989; Thompson 1995; Mills et al. 2000; Pedersen et al. 2004). Researchers have also
attempted to determine if horses are more comfortable on a particular bedding type and therefore
engage in longer periods of recumbency (often specifically lateral recumbency), longer,
uninterrupted lying bouts, or increased total lying time. According to the majority of research,
horses spend significantly more time in lateral recumbency when bedded on straw than they do
on wood shavings (Pedersen et al. 2004) or straw pellets (Werhahn et al. 2010).
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Bedding itself has more functions than to simply act as a cushion; it absorbs waste, acts
as thermal protection, decreases slip chances, and acts as additional enrichment (Werhahn et al.
2010). In addition to providing supporting evidence that straw bedding increased lying time,
Werhahn et al. (2010) also noted that straw kept horses occupied longer through ingestion, and
therefore fulfilled more functions of bedding than straw pellets or wood shavings.
Measures used in research regarding equine thermal comfort and bedding comfort can be
found below (Table 2.4).

Table 2.4. List of animal-based measures used in discomfort research, a brief description of
what they measure, and studies which have utilized them.
Measure Name
Heat stress behavioural
indicators

Brief Definition
Described as animals exhibiting:
flared nostrils, increased
respiratory rate, increased
respiratory depth, head nodding,
and/or apathy

As Seen In
Pritchard et al. 2006

Huddling

Animals grouping together.

Shivering
Shelter-seeking

Visible trembling.
Behavioural recordings of
horses actively standing in a
shaded or sheltered area.

Lateral recumbency

Length of time spent by the
horse lying on its side.
Length of time spent by the
horse lying on its sternum.
Amount of time a horse spends
lying down, regardless of
position.

Speed 1960 in Cymbaluk 1994;
Cymbaluk 1994
Mejdell and Bøe 2005
Speed 1960 in Cymbaluk 1994;
Tyler 1972; Keiper and Berger
1982; Boyd and Houpt 1994;
Cymbaluk 1994; Michanek and
Bentorp 1996; Mejdell and Bøe
2005; Heleski and Murtazashvili
2010; Snoeks et al. 2015
Pedersen et al. 2004

Sternal recumbency
Total lying time

Pedersen et al. 2004
Heleski et al. 2002; Chaplin and
Gretgrix 2010; Werhahn et al.
2010; Burla et al. 2017

Measuring environmental comfort on-farm visit is challenging as some behaviours (e.g.
lying) cannot be evaluated in a single visit. Behavioural measures which may be more readily
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used may not be reliable. The heat stress behaviours utilized by Pritchard et al. (2006), for
example, have not been repeated, and there were no comments on reliability in the study.
Similarly, while cold stress behaviours are reported in the literature, there are no comments on
their use or reliability in assessments. It is also thought that these behaviours may be more of a
coping strategy than a sign of negative welfare (Speed 1960 in Cymbaluk 1994; Cymbaluk 1994;
Mejdell and Bøe 2005).

2.6 Measuring Welfare - Health
From a veterinary standpoint, the symptoms of equine sickness are well-documented and
can be readily located in any horse health books where they are often listed according to their
associated system (e.g. Loving 2006). As a result, horse-specific sickness behaviour does not
appear to be intensely studied, though Millman (2007) makes note of common mammalian
responses to acute sickness, which include changes in behaviour resulting in a decrease of eating,
drinking and social interaction and an increase in resting and shivering. Malaise, or the feeling of
being sick, is also described as a negative affective state which is frequently associated with
lethargy and anhedonia (Millman 2007).
It is known that horses can suffer from a wide variety of diseases, particularly of the
respiratory, integumentary, ocular, and neurological systems, and are susceptible to both internal
and external parasites (Loving 2006). The normal physiological parameters for horses are also
well-documented, and serve as a basis for indicating a change in the health status of the animal
(Loving 2006). Illness may also manifest itself in laboured breathing, coughing, nasal or ocular
discharge, and stiffness of limbs (Loving 2006).
Documentation regarding the health of the equine population as a whole is rare and thus
the prevalence of various conditions within the industry remains virtually unknown (Jönsson et
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al. 2013). To date, the majority of injury and disease prevalence studies have been undertaken in
countries with working animals in order to provide background knowledge to design welfare
assessment tools (e.g. Pritchard et al. 2005).
A collection of measures used to evaluate equine injury severity and disease status can be
found below (Table 2.5).

Table 2.5. List of animal-based measures used in injury and disease research, a brief
description of what they measure, and studies which have utilized them.
Measure Name
Hair coat condition and coat
scoring system
Injury scoring system (including
body lesions)

Dyspnea
Vision problems
Cough

Nasal discharge
Ocular discharge
Diarrhea or fecal soiling
Swollen tendons or joints
Hoof horn quality

Sole surface

Length of hoof walls or hoof
overgrowth

Brief Definition
Examining the quality of the
hair coat, particularly for
dryness and dirt.
Evaluating wounds and scoring
based on perceived severity.
May also include lesions at
harness contact points, hip point
lesions, lip corner lesions, lower
leg lesions, and pin firing
lesions.
Presence or absence of shortness
of breath.
Recorded response of eye to
movement and air current.
Presence or absence of coughing
during assessment recorded, as
well as frequency.
Presence or absence of
secretions from the nose.
Presence or absence of
secretions from the eye.
Presence or absence of visible
soiling by feces.
Recorded presence or absence of
visible swelling on the legs.
Observed presence or absence of
cracks and/or chips in the hoof
surface.
Examined bottom of the hoof
for abnormally shaped soles
(e.g. asymmetrical)
Recorded length as too long or
too short.
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As Seen In
Gebhart and Bott 2013; Popescu
and Diguan 2013; Ali et al.
2016
Grogan and McDonnell 2005;
Burn et al. 2010; Mejdell et al.
2010; Popescu and Diguan
2013; Ali et al. 2016

Popescu and Diguan 2013
Burn et al. 2010; Popescu and
Diguan 2013
Popescu and Diguan 2013

Popescu and Diguan 2013
Popescu and Diguan 2013
Burn et al. 2010; Popescu and
Diguan 2013
Burn et al. 2010; Popescu and
Diguan 2013; Ali et al. 2016
Burn et al. 2010; Popescu and
Diguan 2013; Ali et al. 2016
Burn et al. 2010; Popescu and
Diguan 2013; Ali et al. 2016
Samuel et al. 2012; Popescu and
Diguan 2013; Ali et al. 2016

Inadequate horse shoes
Mucous membranes

Missing teeth
Ectoparasites
Unresponsiveness

Hoof scoring system

Recorded incidences of shoes
that showed excessive wear.
Recorded colour of mucous
membranes (e.g. pink vs.
yellowish)
Indicated if at least one tooth
was missing.
Visible presence of parasites
such as ticks or mites.
Reaction of the horses when
they were approached by the
assessor.
Evaluating hooves for cracks,
flares and overgrowth.

Popescu and Diguan 2013
Burn et al. 2010; Ali et al. 2016

Burn et al. 2010
Burn et al. 2010; Ali et al. 2016
Burn et al. 2010

Gebhart and Bott 2013

The health indicators listed above have been used predominantly in working animals
where signs of pain, disease and injury may be more visible. Only the following measures
achieved good inter- and intra-observer reliability (measured by kappa score): coat condition,
deformed legs (swollen tendons/joints), hoof overgrown, and all lesions except belly and ear.
Many other measures were able to achieve a high percentage agreement (an additional measure
of reliability) despite a corresponding low kappa score, which was attributed to the homogeneity
of the study population (Burn et al. 2009). The rarity of “healthy” horses most likely resulted in
low kappa scores, which is a documented limitation of using kappa statistics (Viera and Garrett
2005). Mejdell et al. (2010) trained observers on a five-point injury scale using photographs of
horses and were also able to achieve moderately good inter- and intra-observer reliability
(k=0.66 and 0.59 respectively). Several studies have clearly defined and concrete definitions for
their scoring systems (e.g. Samuel et al. 2012; Gebhart and Bott 2013) but lack the supporting
reliability data.
The sole behavioural measure, unresponsiveness, has been linked to chronic pain (Ashley
et al. 2005), sickness behaviour (Millman 2007), and exhaustion (Burn et al. 2010), however, it
has also been thought to represent a secure horse due to decreased vigilance behaviours (Paul et
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al. 2005). Work by Burn et al. (2010) linked apathy upon human approach with indicators of
poor health but also noted that horses with limb or foot problems were much less likely to show
avoidance behaviours. The lack of research in this area meant that only the hoof and injury
scoring systems were chosen for use in the on-farm assessment tool based on the simplicity and
conciseness of their definitions in literature in order to improve the likelihood of good interobserver reliability for this project.

2.7 Measuring Welfare - Behaviour
The fourth Domain (behaviour) focuses on the ability of animals to have agency in their
behaviours (Mellor and Beausoleil 2015). This domain focuses on allowing animals the freedom
of moment, the ability to forage or hunt, and the opportunity for social bonding, among other
behaviours (Mellor and Beausoleil 2015). The opportunity for horses to perform these
behaviours will be evaluated here, with emphasis placed on areas where human management
may limit or challenge their expression. While reproductive behaviours are considered “natural”
and are part of this domain, the welfare repercussions of denying horses the opportunity for
reproduction via castrating male horses and keeping female horses away from stallions remain
undocumented. As a result, for the purposes of this review, reproductive behaviours will not be
discussed.

2.7.1 Sufficient Space
To understand a horse’s spatial needs one must first understand how they spend the majority
of their time. Time budget studies on semi-feral, free-ranging horses have found that animals
spend as much as 63% of their time foraging (Duncan 1980, Duncan 1985), an activity which
can be performed at a standstill or a slow walk. Similar amounts of grazing behaviour are seen in
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both sexes as well as adult and sub-adult animals (Duncan 1980). The majority of remaining time
is spent standing resting (23-26%) with only between 6-15% of a 24hr time budget reportedly
consisting of active behaviours (Duncan 1980, Duncan 1985). Differences in certain active
behaviours (standing alert, trotting and galloping) have been reported between male and female
adult horses, with males spending ten percent more time performing these behaviours (Duncan
1980). This difference was thought to be due to the performance of natural stallion behaviours
such as displays and competition over females, while mares spend this time foraging instead
(Duncan 1980). Horses also exhibit a diverse repertoire of play behaviours, two of which are
running and chasing (McDonnell and Poulin 2002).
Despite a clear understanding of the activities that make up the greatest proportion of a
horse’s time budget, how much space is required for a horse to exhibit its full range of natural
behaviours remains unclear. Required grazing space, in particular, remains difficult to assess, as
many domestic horses are supplemented with hay or additional forage. With respect to paddock
use, it has been reported that horses kept in confined paddocks will have areas where they graze
(called “lawns”) and areas for waste eliminations (“roughs”), a separation which is thought to
help reduce the risk of parasite contact (Carson and Wood-Gush 1982b). This behaviour is
abandoned when horses are provided additional forage, such as hay (Francis-Smith 1979). It is
unclear what effect this has on animal health, or if horses provided with additional forage need
less space due to the lack of separation between grazing and waste areas.
The opportunity for movement irrespective of grazing opportunities is also important as
shown by repeated observations of post inhibitory rebound behaviour (henceforth referred to as
simply rebound behaviour) in stabled horses (Freire et al. 2009; Chaplin and Gretgrix 2010). In
an experiment conducted by Freire et al. (2009), researchers subjected twenty-four horses to one
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of four exercise regimens (walker, treadmill, turn-out and riding), using each individual as its
own control (no exercise; Freire et al. 2009). Horses were exercised (or not, if control), taken to
a weigh scale, loaded and unloaded onto a trailer, and then released into a large arena (Freire et
al. 2009). Number of steps (measured with a pedometer), bucks, rolling bouts, and unwanted
behaviours (e.g. head tosses) during each stage was recorded (Freire et al. 2009). Authors noted
that all four exercise regimens significantly reduced walking, trotting, and cantering intensity and
the number of bucks and rolls when horses were released into a large arena (Freire et al. 2009).
Furthermore, unwanted behaviours were significantly decreased at the weigh scale with the
exercise regimes, but no effect was found when horses were loaded onto the trailer (Freire et al.
2009). Freire et al. (2009) recommended that some form of regular activity was important to not
only increase handler safety but also improve horse welfare. Rebound behaviour has been
reported to last beyond habituation, as noted by Chaplin and Gretgrix (2010) who recorded
horses, having had five days to acclimatize to a stabling treatment, as still exhibiting rebound
behaviours (e.g. running and playing shortly after release) during turnout (Chaplin and Gretgrix
2010).
Confinement in stalls is thought to be one of the risk factors for several abnormal behaviours,
including weaving and box walking (Sarrafchi and Blokhuis 2013). A study by Waters et al.
(2002) noted that isolation and confinement during weaning greatly increased the risk of horses
displaying box weaving as early as sixty weeks of age.
Ideal paddock sizes have yet to be determined but feral horses in a 4000-ha paddock were
reported to travel an average of 17.9 km per day (Hampson et al. 2010). In comparison, domestic
horses have been shown to travel as far as their enclosure will allow, such that bigger enclosures
result in farther travel up to a "plateau" of 7.5 km/day (Hampson et al. 2010). To date, most
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recommendations for paddock size (such as those found in NFACC’s Code of Practice for the
Care and Handling of Horses, 2013) suggest that horses have enough space to canter as well as
avoid conflict, which is a problem associated with increased stocking density. Several studies
also make note of increased aggression (e.g. Jørgensen et al. 2009) or agonistic encounters
(Benhajali et al. 2008) when many animals are housed in tight quarters, especially when
resources are limited (see review by Fureix et al 2012). Benhajali et al. (2008) also reported that
a high-density herd of mares (44 mares/2200m2 bare paddock) demonstrated an unusual increase
in locomotion such that it became the most frequent activity (27.9 ± 19.47% of daily time
budget). The mares also did not roll, allogroom, or lay down for the duration of the experiment
(Benhajali et al. 2008). Only one study lists an optimal stocking density for horses (between 0.4
and 0.8 ha per animal; Singer et al. 2002) indicating there is still considerable work to be done in
this area.
Proper dimensions for stalls and other indoor environments are also ill-defined in scientific
literature, but often listed in published books (e.g. 3.7m x 3.7m for a “standard” horse; Hill
2000). The importance of lateral recumbency for REM sleep has been discussed earlier (see:
Discomfort), and as a result it can be asserted that horses, at the very least, require enough space
to lie down.

2.7.2 Supporting Natural Feeding Behaviours
The provision of large, concentrated meals is one of the most significant ways that human
management has changed the way horses eat. Because horses are designed to eat small, frequent
meals, these large meals result in a decrease in digestion time (due to decreased time food spends
in the stomach), which has the potential to cause gastric upset (Harris 2005). Furthermore,
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human convenience (e.g. the use of meal times) means that horses can be denied access to
continual forage, a prospect that has been suggested as a source of stress (Benhajali et al. 2009).
Several experiments have been conducted to record the behaviour of horses in response to
different feeding regimens. Benhajali et al. (2009) recorded the behaviour of fifty denselyhoused mares that were not provided with hay and compared it to a control group of the same
number who had been provided with hay. They reported that horses had increased locomotion
and increased standing and resting behaviour when compared to the hay-fed control group
(Benhajali et al. 2009). They also noted that there were significantly less aggressive interactions
(p<0.01) in the control group (Benhajali et al. 2009).
Aside from denial of forage, research has also shown that differences in meal size and
composition can also affect behaviour. In an experiment conducted by Giannetto et al. (2015),
five groups of horses were fed only hay, only unified (a powder-free fodder mix that resulted in a
smaller meal size than hay), or a mixture of the two in differing orders over the course of three
meals a day. They found that horses fed using smaller meals showed an increase in searching
behaviour as well as bedding eating (Giannetto et al. 2015). Furthermore, horses fed two meals
of unified and a third meal of hay altered their time budget such that they became predominantly
night time feeders (Giannetto et al. 2015). This demonstrated that meal size and time of
provision can greatly affect the behaviour patterns of stabled horses.
In a study conducted by Elia et al. (2010) researchers were also able to demonstrate that
horses were willing to work harder to obtain hay than they were to obtain pellets, especially if
their diet did not normally contain hay. They also noted that horses spent more time standing (as
opposed to eating) when on a diet of only pelleted food and spent considerably less time (5–
19.4% vs 29–76%) eating pellets compared to hay (Elia et al. 2010).

46

The human control of horse feed availability and content has also been listed as a potential
cause for numerous oral stereotypies, such as cribbing and wood chewing (Sarrafchi and
Blokhuis 2013). An abrupt change in feed – specifically the switch to a concentrate diet – has
also been reported to increase the risk of stereotypies four-fold in weanling horses (Waters et al.
2002). Oral stereotypies are also the earliest to develop in weanling horses, with an onset as early
as twenty weeks and thirty weeks for cribbing and wood chewing (Waters et al. 2002).

2.7.3 Meeting Social Needs
In a recent study by van Dierendonck and Spruijt (2012), researchers attempted to answer the
question “has domestication changed the horse’s social needs?” Domestic horses are very rarely
kept in herds which simulate their natural ones, instead living solitary lives or spending time in
“unnatural” herds consisting of reproductively active females and castrated males (van
Dierendonck and Spruijt 2012). In their review of the literature, van Dierendonck and Spruijt
(2012) found that horses are capable of forming complex social bonds in a domestic setting, with
familiarity taking the place of kinship. These bonds are formed through the two reported
affiliative social behaviours (allogrooming and play) as well as intervention (e.g. “protection” of
a social companion) behaviours (van Dierendonck and Spruijt 2012). Though the lack of
research makes it difficult to assert if play and allogrooming are ethological needs, there is
plentiful evidence in other species that these behaviours are rewarding and show a rebound effect
if deprived (as reviewed by van Dierendonck and Spruijt 2012). As a result, van Dierendonck
and Spruijt (2012) concluded that domestication has not drastically altered the social needs of the
horse. This is further supported by work done by Søndergaard et al. (2011) who found that
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horses were willing to work (measured by performance of an operant task) in order to have any
kind of social contact with conspecifics when the alternative was no contact.
Though we are only just beginning to understand the value of social interactions (especially
social opportunities in young horses – see Hartmann et al. 2012), determining the “optimal”
group size and composition remains a challenge (Fureix et al. 2012). Controlled research is rare,
but observations and some experimentation have revealed that injury - the primary worry of
horse owners who keep their horses solitary – may not be as bad a threat as commonly thought.
Groups of stallions (Freymond et al. 2013), mixed mare and gelding groups (Jørgensen et al.
2009) and densely housed mares (Benhajali et al. 2008) all showed low level of aggression
dominated mostly by ritualistic interactions and threats rather than actual violence. Even horses
repeatedly regrouped only showed minor injuries as a result of hierarchical upset (Christensen et
al. 2011). It is clear that more research is needed to determine optimal group size and
composition introduction in order to minimize injury and maximize social fulfillment.
Assessment of whether or not horses are being provided with the necessary environment
to perform natural behaviours is challenging, especially if one wishes to use only animal-based
measures. Aberrant or stereotypical behaviours are traditionally viewed as a reflection of an
environment that is poorly suited to the animal displaying these behaviours (Mason 1991) but the
use of these behaviours as a sole assessment of the animal’s current environment may be limited.
In a review by Mason and Latham (2004), authors attempted to determine if stereotypies could
be used as a viable indicator of animal welfare. They concluded that there was a strong link
between a poor environment and the development of stereotypies but that individuals expressing
stereotypies were not the animals with the “worst welfare”, with respect to other measures
(Mason and Latham 2004). This supported earlier work which found that increased stereotypies
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did not indicate increased suffering (Mason 1991). This was thought to be because stereotypies
may function as self-enrichment or calming behaviour, may have become a habit, or persevered
such that the behaviour is no longer coupled with the situation that created it (Mason and Latham
2004). These reasons make using stereotypies as a welfare indicator challenging, and the authors
recommended that seeing a reduction in stereotypies only indicated better welfare if the
motivational need behind them was being satisfied (Mason and Latham 2004).
Using stereotypies to assess welfare in horses has an additional challenge as they have
been reported to have a wide variety of risk factors, some related to management factors (e.g.
weaning practices) and others related to biological factors such as age or breed (e.g. Waters et al.
2002; Christie et al. 2006; Henderson 2007; Sarrafchi and Blokhuis 2013; Tadich et al. 2013).
This makes determining the “cause” of the stereotypy virtually impossible and as a result
reducing it through satisfying the motivational need becomes equally difficult. Reducing
stereotypies is not an easy task as was demonstrated by Cooper et al. (2005). Researchers
increased meal frequencies in order to decrease oral stereotypies but found that this also
increased pre-feeding anticipatory stereotypic behaviours (e.g. weaving) and incited similar
behaviours in nearby horses who were not being fed (Cooper et al. 2005). This highlights the
challenges of not only trying to reduce stereotypies but also the difficulty of using them as an
indicator of poor welfare.
Of note, however, is owner perception of stereotypies as “undesirable” (Hothersall and
Casey 2012) and the potential to reduce animal performance, health and value (McBride and
Long 2001) can potentially put horses demonstrating these behaviours at an increased risk of
poor welfare. A telephone survey of racing, riding and competition stables by McBride and Long
(2001) found that physical prevention of stereotypies was as high as 79% (competition stables)
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and that 48% of competition stables separated horses performing stereotypic behaviour from
conspecifics. At the same time, the prevention of stereotypies can also pose a welfare risk if the
behaviours are being used as a coping mechanism in a deficient environment (Cooper and
Albentosa 2005; Sarrafchi and Blokhuis 2013).
The complexity of assessing natural behaviour in horses combined with the lack of
repeated research means that there is no single measure that is capable of assessing welfare in
this respect, especially in field settings. As such, we must rely on multiple measures in order to
assess the different facets of equine life. Until we truly understand what management conditions
can satisfy a horse’s motivations for displaying natural behaviour we are not in a scientifically
solid place to make welfare judgements. It is possible that Qualitative Behavioural Analysis
(which is discussed in the following section) may be useful for determining a horse’s satisfaction
with its current situation, but more work is needed.

2.8 Measuring welfare – Mental State
Though the final domain focuses on the mental state of the animal in all positive and
negative experiences (e.g. “emotional” component of hunger), this aspect has been included in
previous sections as it was relevant. As a result, this section will focus on three aspects of the
horse’s mental state that have not been exclusively covered: fear, pain and positive affective
state.

2.8.1 Fear
Fear is defined by Lansade et al. (2008) as “an emotional state induced by the perception
of actual danger” and is made up of both physiological and behavioural components (Forkman et
al. 2007). Fear responses help increase an animal’s chances at survival, whereby animals who
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react faster to threatening situations have a greater chance of extending their life expectancy
(Forkman et al. 2007).
There are two broad types of fear responses: active and passive, and active responses can
be further broken down into defensive and avoidant (Forkman et al. 2007). While some animals
may freeze when exposed to a threatening stimulus, other animals may attack or flee (Erhard and
Mendl 1999; Forkman et al. 2007). Fearful animals may also use a variety of postures, alarm
calls, and odours in order to alert nearby conspecifics (Forkman et al. 2007). Prey animals, like
horses, typically respond to frightening or threatening situations with flight or avoidance
(Christensen et al. 2005). Other behavioural indicators of fear may include locomotor activity,
eliminatory behaviour, tail position (e.g. tail elevated, Seaman et al. 2002), vocalizations, and
facial expressions (Forkman et al. 2007). Horses utilize sight, sound, and olfactory cues to judge
whether an object or situation is potentially threatening (Christensen et al. 2005). Work by
Christensen et al. (2005) demonstrated that horses showed behavioural responses (specifically
increased vigilance) to an olfactory stimulus without a corresponding increase in heart rate,
something that was not reported when horses were exposed to visual and auditory stimuli. As
there was no correlation between resultant behaviours to the three types of stimuli, researchers
suggested that auditory, verbal, and olfactory novelties resulted in different behavioural
responses and noted that more work needed to be done (Christensen et al. 2005)
Fear’s categorization as a negative emotional state (due to its ties to anxiety and
perceived danger) as well as the detrimental effects of chronic fear on animal health and wellbeing (e.g. altered social and parental behaviours) make it an important component of animal
welfare (Forkman et al. 2007). While domestic animals may no longer need to fear wild
predators, there are many management practices and human-induced situations which can evoke
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fear. For example, shearing, castration and transportation have been shown to evoke fearful
reactions in cattle and sheep (Hargreaves and Hutson 1990; Wohlt et al. 1994). Domestication
does not appear to have completely eliminated the fear response in animals, especially directed
towards their human caregivers (Price 1984) and therefore human influence should not be
undervalued when measuring fear in domestic animals. Research has shown a decrease in
productivity in many livestock species in response to fear (e.g. pigs: Hemsworth et al. 1989,
Hemsworth et al. 2000; broilers: Cransberg et al. 2000) as well as decreases in growth and
reproduction in pigs (Barnett et al. 1991, Hemsworth et al. 1996). Excessive fear reactions,
especially towards humans, are dangerous to those handling the animals, as is especially the case
with horses due to their size (Lansade et al. 2008).
In horses, “fearfulness” is traditionally measured in one of three ways: novel object test,
novel area test, and forced handling test (Forkman et al. 2007). In novel object and novel area
tests horses, usually alone, are exposed to an unfamiliar item or placed in an unfamiliar setting
and their responses – physiological and/or behavioural – are recorded (Forkman et al. 2007).
Novel arena tests risk potential confound with social anxiety or isolation and such results may be
unclear (Forkman et al. 2007). Poor correlations between the novel object test and other tests
(e.g. nervousness when being ridden; Le Scolan et al. 1997) make its value as a fearfulness
indicator questionable (Seaman et al. 2002; Forkman et al. 2007). Additionally, differences in
novel items between studies make results difficult to compare (Forkman et al. 2007). Forced
handling tests can involve the use of common management practices (e.g. restraining animals for
a veterinarian) or require animals to perform a certain unfamiliar task (e.g. crossing a bridge;
Forkman et al. 2007). These tests risk being unable to tease apart interactions between fear of the
restraint and fear of humans (Forman et al. 2007) and as a result have had mixed repeatability
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over time (Anderson et al. 1999; Visser et al. 2001). Fear tests, especially in horses, suffer from
a lack of standardization between experiments (e.g. location of test, object used), which makes
assessing repeatability and validity difficult (Forkman et al. 2007).
When evaluating fearfulness of horses towards humans, approach tests have been used
with some success (Pritchard et al. 2005; Lansade and Bouissou 2008; Burn et al. 2010; Birke et
al. 2011; Górecka-Bruzda et al. 2011; Popescu and Diugan 2013; Dalla Costa et al. 2015). These
tests allow horses to voluntarily approach assessors or measure behavioural responses (typically
in the form of aggression or avoidance) when horses are approached by the assessor (Dalla Costa
et al. 2015). Horses have been shown to respond consistently to humans (aggressive vs.
nonaggressive) in multiple types of human approach tests (Pritchard et al. 2005; Burn et al.
2010). It is worth noting that the behaviours demonstrated by horses during these tests are more
indicative of the human-horse relationship than they are definitively indicative of fear.
Methods such as the Qualitative Behavioural Assessment (QBA) have also allowed
observers to use a combination of animal body language and other visual cues to attempt to
determine an animal’s affective state (including fearfulness; Wemelsfelder 2007). Within a
particular qualitative indicator (e.g. “content”) observers can award animals a particular score to
indicate the perceived intensity of that feeling (Napolitano et al. 2009). This method has been
used reliably in horses to evaluate responses to handling (Minero et al. 2009), an open field test
(Napolitano et al. 2009), an endurance ride (Dorman et al. 2010; Fleming et al. 2013) and
positive and negative experimental procedures (Hintze et al. 2017). A summary of measures can
be found in Table 2.6.
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Table 2.6. List of animal-based measures used in fear research, a brief description of what
they measure, and studies which have utilized them.
Measure Name
Novel object

Novel arena or surface

Reaction speed test and flight
distance
Heart rate

Plasma cortisol
Qualitative Behavioural
Assessment

Handling tests

Approach tests (passive, active,
voluntary, forced)

Brief Definition
Horses are exposed to an
unfamiliar object, usually in an
arena, and their behaviours are
recorded. Can include static
and/or moving objects. May
include evaluating behaviours
such as neighing, defecation,
and pawing, as well as
interactions with a stimulus
(licking, sniffing) and latency to
approach.
Horses are exposed to an
unfamiliar arena or footing
surface and their behaviours are
recorded.
Speed and distance horses travel
in response to a startling
stimulus.
The number of heart beats
recorded over a set time period.

Concentration of cortisol in the
blood.
Observers score animals based
on their perception of the
animal’s emotional state (e.g.
“calm”).
Horses are led in hand through a
potentially frightening task (e.g.
crossing a bridge).
Measures the behavioural
responses of horses when in the
presence of a human, typically
in terms of latency to approach,
avoidance, and aggression
directed towards the human.

As Seen In
Le Scolan et al. 1997; Wolff et
al. 1997; Visser et al. 2002;
Momozawa et al. 2003; Lansade
et al. 2008; Górecka-Bruzda et
al. 2011; Leiner and Fendt 2011;
Graf et al. 2014; Bulens et al.
2015

Le Scolan et al. 1997; Wolff et
al. 1997; Seaman et al. 2002;
Lansade et al. 2008; GóreckaBruzda et al. 2011
Birke et al. 2011; Noble et al.
2013
Lansade et al. 2008; Keeling et
al. 2009; Leiner and Fendt 2011;
Noble et al. 2013; Von Lewinski
et al. 2013
Noble et al. 2013
Napolitano et al. 2008; Minero
et al. 2009; Dorman et al. 2010;
Young et al. 2012; Fleming et
al. 2013; Hintze et al. 2017
Wolff et al. 1997; GóreckaBruzda et al. 2011
Pritchard et al. 2005; Lansade
and Bouissou 2008; Burn et al.
2010; Birke et al. 2011;
Górecka-Bruzda et al. 2011;
Popescu and Diugan 2013; Dalla
Costa et al. 2015

For use in on-farm welfare assessments, experimental setups using novel objects and
novel arenas are not practical or feasible. The human approach tests and the QBAs are much
more feasible, but each have their own drawbacks. The possibility of aggressive behaviour
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towards an assessor, especially in a forced approach test, means this test should be used with
caution on unfamiliar horses. In that regard, the QBA could be considered “safer” than the
approach tests, as they do not require handling, but may require a lengthy observation period to
properly document observed behaviours.

2.8.2. Pain
“Animal pain is an aversive sensory experience that elicits protective motor actions, results in
learned avoidance and may modify species-specific traits of behaviour including social
behaviour.” (Zimmerman 1984 in Ashley et al. 2005)

Pain varies not only in its time frame and severity but also in how it is perceived by the
person or animal experiencing it (Ashley et al. 2005). Bateson (1991) outlines seven criteria for
investigating and evaluating an animal’s pain experience, including the presence of necessary
brain structures (e.g. nociceptors), analgesic response, and changes in normal behaviour. Horses
possess the sensory cortex necessary to perceive and react to pain (McGreevy 2004), have
demonstrated sympathetic nervous system responses (elevated heart rate, increased plasma
cortisol concentration) as a result of surgery (Pritchett et al. 2003), and an array of pain-specific
behaviours (reviewed in Ashley et al. 2005) including changes to normal behaviour patterns have
been reported. Analgesics in the form of nonsteroidal anti-inflammatory drugs and opioids have
also had varying success in reducing signs of pain in horses (e.g. Sanchez and Robertson 2014).
Avoidance and conflict behaviours (e.g. rearing) as a result of pain from riding equipment,
injury, and other factors are also well-documented (see McGreevy et al. 2004). In short, pain is
an important part of the equine welfare experience.
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When attempting to evaluate equine pain, a variety of both nonspecific (e.g. general
restlessness, lowered head) and area-specific (e.g. flank or limb directed) pain behaviours can be
used (Ashley et al. 2005). It is important to note that these behaviours can only be used to note
the presence or absence of pain and not its severity.
Several studies have made attempts at creating objective, general pain scales which can
be used by both clinicians and welfare assessment schemes to detect and assess the severity of
equine pain. Bussières et al. (2008) developed a composite orthopaedic pain scale (CPS) and
tested it on two groups of horses (one control and one with experimentally induced synovitis
pain). They noted that particular behaviours were more sensitive to changes in pain status than
others (e.g. posture) and that the CPS score correlated significantly with non-invasive blood
pressure and blood cortisol (Bussières et al. 2008). Using this composite pain scale, van Loon et
al. (2010) tested its applicability to a wide range of pain types. Researchers evaluated horses who
were admitted to a veterinary clinic between April and July of 2009 for reasons ranging from
elective orthopedic surgery to colic surgery. They also assessed horses who arrived healthy and
were not anesthetized (control group) as well as healthy horses who were anesthetized for minor
procedures, such as MRI scans (van Loon et al. 2010). Low scores were reported for the control
group and inter-observer reliability was good (k=0.81; van Loon et al. 2010). Researchers noted
that the CPS allowed observers to distinguish between horses that were responding poorly and
horses responding well to treatment as the CPS score appeared to reflect changing pain states,
though the CPS score itself was not used to determine treatment (van Loon et al. 2010).
In addition to the CPS scale, Dalla Costa et al. (2014a) investigated the use of a grimace
scale utilizing six facial action units to assess pain severity. They tested the scale on a group of
control horses (who had been anesthetized and given a single injection of an analgesic) and a
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group of horses undergoing routine castration (Dalla Costa et al. 2014a). Horses were
photographed in their stall post-operation and each of the six facial action units (ear position,
orbital tightening, tension above eyes, prominent chewing muscles, pronounced chin, and
strained nostrils) were scored from 0 to 3 (Dalla Costa et al. 2014a). Researchers found that the
grimace scale was 73.3% accurate at detecting pain in horses with a tendency towards false
positives and that it had a positive correlation with results from the CPS (Dalla Costa et al.
2014a).
One of the difficulties in developing a pain measurement scale arises from the use of
animals already undergoing painful procedures, such as surgery. Any surgery involves some sort
of anaesthesia, and the effect of this on post-operative behaviour (including pain) was reported to
be unclear (Ashley et al. 2005; Bussières et al. 2008). Van Loon et al. (2010), however, noted
that the influence of anesthesia on CPS values was insignificant.
Aside from general pain scales, the most well-developed pain assessment tools in the
equine literature are those which assess lameness. Arguably this is because lameness is a very
important and costly problem for horse owners, despite usually being treatable and rarely being
fatal (Keegan 2007). Lameness is also a significant contributor to horse wastage (Weishaupt
2008). There are a variety of methods to assess lameness, but they are typically divided into two
categories: subjective and objective, with objective being further broken down into kinematic
and kinetic assessments (Keegan 2007). Subjective assessment involves the use of lameness
scores, the reliability of which range from moderate to good (Fuller et al. 2006; Keegan 2007).
Such scales are highly dependent on the experience and observational skills of the assessor and
as such may not be as repeatable or reliable as some of the objective techniques (Keegan 2007).
Lameness scales are capable of detecting changes in lameness in response to treatment however.
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Foreman et al. (2008) were able to successfully show a decrease in lameness scores (determined
by a single, blinded observer) when horses with previously induced lameness were given
phenylbutazone. In contrast to lameness scales, kinematic assessments involve the use of
cameras and markers to assess gait, usually while the horse is moving on a treadmill (Keegan
2007). Video recordings allow more thorough investigation of a horse’s gait but require the use
of expensive equipment (Keegan 2007). Aside from gait analysis, Buchner et al. (1996) also
evaluated head and trunk movements to assess lameness, but noted that some horses had a level
of natural asymmetry in their movements which made it difficult to detect lameness.
Kinetic assessments most commonly utilize force plates. Force plates are much more
sensitive than lameness scales and it has been suggested that they can be useful in detecting subclinical lameness (Ishihara et al. 2005). On the down side, force plates are costly, can only record
a single hoof strike, must be set in concrete, and require expertise for proper use (Perino et al.
2007). In-hoof force plates have been tried but found to be highly variable and not sensitive
enough to detect mild lameness (Perino et al. 2007).
Pain can also be externally caused, as is the case with poor riders (Heleski et al. 2009) or
ill-fitting tack (de Cocq et al. 2006). Riding horses have been documented to show conflict
behaviours (e.g. head tossing) in response to inexperienced riders, often earning the horse a
reputation of being “naughty” (Hall et al. 2013). Recent interest in assessing saddle fit in an
effort to relieve tack-related back pain has resulted in the use of force distribution scales to
evaluate saddle pressures with limited in-field applicability (de Cocq et al. 2009).
Despite successful attempts at creating and validating a pain scale, the majority of pain
research focuses on testing the efficacy of analgesics rather than how to determine equine pain
(Taylor et al. 2002). As a result, there are few published studies which examine methods on how
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to assess and manage pain in horses (Taylor et al. 2002). Furthermore, caregivers within the
industry have protested the use of pain relief for various reasons, stating that decreasing the
animal’s pain will result in overuse and increased damage, analgesics can have detrimental sideeffects, worsening conditions can be “masked”, and analgesia is too expensive for horses (Taylor
et al. 2002). The perception and treatment of equine pain within the industry remains a welfare
concern for all animals. A summary of measures can be found in Table 2.7

Table 2.7. List of animal-based measures used in pain research, a brief description of what
they measure, and studies which have utilized them.
Measure Name
Heart rate

Ground reaction force

Brief Definition
The number of heart beats
recorded over a set time period.
Including force plates and inshoe pressure monitors.

Response to pressure

On the back, limbs, or the hoof
using palpation or algometer.

Gait analysis

Including kinematic data and
head and trunk analysis

Thermographic imaging

Using heat-sensitive imaging
equipment to detect areas of
inflammation.
Recording behaviours such as
stamping feet, head shaking,
grinding teeth,
holding/favouring limbs,
agitation, postural indicators of
back pain, and conflict
behaviours (e.g. head tossing,
bit chomping).
Use of chemical compounds to
remove sensation and recording
any changes in behaviour.

Behavioural measures

Analgesic block
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As Seen In

Taylor et al. 2002
Barrey et al. 1999; Taylor et
al. 2002; Ishihara et al. 2005;
Keegan 2007; Perino et al.
2007
Owens et al.1995; de Cocq et
al. 2006; Haussler et al. 2008;
de Cocq et al. 2009; Lesimple
et al. 2010
Buchner et al. 1996; Barrey
et al. 1999; Taylor et al.
2002; Keegan 2007;
Weishaupt 2008
Kold and Chappell 1998; von
Schweinitz 1999
Taylor et al. 2002; Heleski et
al. 2009; Lesimple et al.
2012; Hall et al. 2013

Taylor et al. 2002

Pain scoring scales

Scoring system using
behavioural measures to assign
levels to different severities of
pain. Includes Composite Pain
Scale, Grimace Scale, and the

Post Abdominal Surgery Pain
Assessment Scale, as well as
time budgets and a numerical
rating scale.
Lameness detection scales

Accelerometers

Predefined “grades” (severities)
of lameness as denoted by
different types of movement
(e.g. hitching gait).
Accelerometers may also be
used.
Axis-recording devices placed
on the halter and dorsum of
pelvis; measures vertical
symmetry of head and pelvic
movements in order to
determine lameness. May also
be placed on the limb or the
hoof.

Taylor et al. 2002; Pritchett et
al. 2003; Bussières et al.
2008; van Loon et al. 2010;
Graubner et al. 2011; Dalla
Costa et al. 2014a; Dalla
Costa et al. 2016; van
Dierendonck and van Looon
2016
Barrey et al. 1999; Keegan et
al. 2002; Fuller et al. 2006;
Keegan 2007; Keegan et al.
2010; Viñuela-Fernández et
al. 2011
Barrey and Desbrosse 1996;
Keegan et al. 2002; Parsons and
Wilson 2006

Measures were removed from consideration for this study if they required expensive
equipment or horse training in order to use (e.g. teaching horses to use the force plates or
treadmill). It was assumed that assessors would need to be trained in all types of scoring scales to
use them reliably. Scales which were relatively new (e.g. postural indicator; Lesimple et al.
2012) or were used by a veterinarian or chiropractor in their associated research papers (e.g. back
palpation; Cauvin 1997 & Lesimple et al. 2010) were also removed due to perceived lack of
expertise on the part of the assessor in this study. For the purposes of this study, pain and
lameness scoring systems were considered for use in an on-farm assessment.
Pain is a subjective experience and relies primarily on self-report in humans to be
properly measured (Tomlinson et al. 2010). Since animals cannot self-report their own pain, a
combination of physiological and behavioural measures must be used in an effort to evaluate if
the animal is in pain and how severe the pain is. Pain scoring systems in horses can use a
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combination of physiological and behavioural data (e.g. Composite Pain Scale [CPS] - Bussières
et al. 2008; van Loon et al. 2010) or a set of distinct facial expressions (“facial action units”;
Grimace Scale - Dalla Costa et al. 2014a) to evaluate severity. Of the pain scales used in horses,
the CPS and the Grimace Scale are the only two that have been used on multiple types of pain.
Using the CPS scoring system, animals are observed for between two to eight minutes via
video or live observation if they are accustomed to human presence (Bussières et al. 2008). The
only handling procedures are those necessary to obtain physiological measures (e.g. rectal
temperature) and palpation of the painful area (Bussières et al. 2008). Based on these
observations, animals are scored in each of thirteen categories (e.g. sweating, appetite,
respiratory rate) with a score of zero indicating no pain and a score of three indicating severe
pain (Bussières et al. 2008). Studies utilizing this scale have reported good or good-to-excellent
inter-observer reliability (k >0.8; Bussières et al. 2008; van Loon et al. 2010). Van Loon et al.
(2010) noted that they were unable to separate the effects of transport and hospitalization from
pain and that there was no validation for any visceral pain.
Using the Grimace Scale, still images are extracted from a video whenever the horse’s
head is fully visible (Dalla Costa et al. 2014a). From these images, each of the six facial action
units (e.g. orbital tightening) are then scored (Dalla Costa et al. 2014a). These facial action units
are scored from zero (expression not present) to two (expression obviously present), with a
“don’t know” category included if the assessor could not clearly see the face (Dalla Costa et al.
2014a). Researchers were able to achieve a high Intraclass Correlation Coefficient using this
method of evaluating pain but also noted that coat colour (especially dark horses) and certain
facial action units (e.g. eye tension) were difficult to score repeatably (Dalla Costa et al. 2014a)
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Lameness scales offer insight into animal pain due to the perceived correlation between
degree of lameness and degree of pain (Taylor et al. 2002). Though a multitude of scoring
systems exist for lameness, the procedure is typically the same regardless of what system is used.
Horses are walked or trotted in a straight line towards and then away from the observer, at which
point they are scored (Keegan 2007). Scales range from zero to ten (UK scale; Keegan 2007),
zero to five (American Association of Equine Practitioners Scale; Keegan 2007); and zero to four
(Obel scale and Clinical Grading System; Viñuela-Fernández et al. 2011). Visual analog scales
with “sound” on the far right and “could not be more lame” on the far left (Viñuela-Fernández et
al. 2011) have also been used on horses.
Reliability of lameness scales varies, with some researchers reporting high observer
reliability (Viñuela-Fernández et al. 2011) while others reporting moderate to low (Keegan et al.
1998), especially with non-expert observers. Keegan et al. (2010) also reported that a moderate
observer reliability could only be obtained if observers were documenting the presence or
absence of lameness, and agreement increased substantively when lameness was more severe.
Clearly, the effect of experience not only with horse movement but also with the lameness scale
cannot be understated (Keegan et al. 1998). Additionally, bias or prior knowledge of lameness in
a particular horse has been shown to affect lameness score (Arkell et al. 2006).

2.8.3 Positive Affective State
One of the major differences between the Five Freedoms and the Five Domains is the
addition of positive elements; that is to say, an animal’s welfare is not simply based on the
absence of things that might cause it harm but also on the addition of things that cause an
increase in well-being (Mellor 2016). This presents a challenge for on-farm welfare assessments
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as there is a lack of research documenting measures suitable for evaluating positive affective
state. QBAs may offer insight by allowing observers to interpret animal mood based on a “whole
animal approach” (e.g. Napolitano et al. 2008; Minero et al. 2009), but only if observers are able
to correctly interpret animal behaviour. Both play and affiliative social behaviours have also
been suggested as potential indicators (Boissy 2007) in other animal species, though the validity
of play as a positive welfare indicator has been questioned in adult horses where increased play
was reported in animals with a higher chronic stress score (Hausberger et al. 2012). Recently,
facial expressions have been examined as a potential way to assess positive affective state
(Stratton et al. 2014), much in the same way the grimace scale is used. Until more research is
done on this subject, on-farm welfare assessments must focus on decreasing or removing sources
of negative affective states.
Human-animal relationships, especially positive ones, also play an important role (Mellor
2016). A review by Hausberger et al. (2008) highlighted good management practices and proper
handling to facilitate and maintain a positive horse-human bond. While horses do not appear to
form attachments to humans the way that dogs do (Payne et al. 2016), behaviour towards
humans may be indicative of past positive or negative associations with them (Hartmann et al.
2017). Handling and approach tests have been used in comprehensive welfare assessments to
evaluate working horses’ reaction to unfamiliar people (e.g. Burn et al. 2010) and have shown
good reliability (Dalla Costa et al. 2015). The use of these tests on-farm is promising, and
warrants further investigation into how the outcomes from these tests can be used to improve
welfare (e.g. through suggestions to owners regarding management changes).
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2.9 Thesis Objectives
With the growing global interest in animal welfare comes the development and testing of
comprehensive assessment tools to be used outside of experimental conditions. Researchers have
utilized a variety of animal-based measures to evaluate the welfare status of working equids,
documenting in-field interobserver reliabilities as well as methodological challenges that
emerged during testing (e.g. Pritchard et al. 2005, 2007; Burn et al. 2009; Popescu and Diugan
2013, Ali et al. 2016). Some of the difficulties in conducting research that utilizes both human
and equine participants have also been reviewed by Pierard et al. (2015), including small sample
sizes and comparable ethograms. Additionally, a number of tools have been created with the aim
of evaluating the welfare of horses within the European equine industry, including: Wageningen
UR Livestock Research's "Welfare Monitoring System – Assessment protocol for horses"
(2011), Animal Welfare Indicators' [AWIN] "Welfare Assessment protocol for horses" (2015a),
and the horse welfare assessment protocol created by Viksten et al. (2017). With the creation of
such tools, more information regarding the welfare status of animals within the equine industry
can be collected. This can not only have ramifications in the realm of legality, but also help to
direct scientific research, create industry education programs, and set benchmarks for acceptable
levels of care.
In the case of the Canadian equine industry, the lack of a governing body that unifies the
entire Canadian industry means that the impetus for an on-farm welfare assessment program
must come from the farm owners themselves. The information generated from such a program
would be extremely beneficial to the industry, particularly in light of the recent revision of the
NFACC Codes of Practice for Equines (2013). In Canada, data regarding the equine industry
comes from two primary sources: census data and the 2010 Canadian Equine Industry Survey
(Evans 2010). While this produces valuable demographic data for both industry participants and
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horses within the industry, it tells us very little about the welfare of the animals themselves. This
lack of data is especially troubling when combined with the knowledge that, as the previous
sections have demonstrated, there are a multitude of ways for humans to cause their horses and
the horses under their care physiological and psychological harm. Baseline data examining the
state of animals within the industry as well as the attitudes and perceptions of the humans
involved in the industry is therefore critical to properly tackling equine welfare in Canada.
The goal was to begin in Ontario – the province which contains the second largest
population of horses (Evans 2010) – and to try to establish a basic understanding of both the
human and animal elements of welfare. Using a combination of qualitative and quantitate data
gathering, the objectives of my thesis were to:
a) better understand equine professional views regarding welfare in the industry
b) design an on-farm welfare assessment specifically for the Canadian industry
c) determine how to best train auditors to use this tool
d) collect feedback from farm owners and managers after they had experienced an
on-farm assessment.
In the following thesis I have detailed how the use of online survey techniques and onfarm welfare assessments have added to our knowledge regarding the welfare of the Canadian
equine industry. Through the use of a professional-targeted Delphi survey, I have explored the
perception that ignorance is the biggest threat to welfare in the Canadian industry and outlined
how on-farm welfare assessments can be used to improve standards of care, educate owners and
potentially improve marketability of those facilities which operate as a business. Utilizing the
standards of care outlined in NFACC’s Code of Practice, I have documented the development
and testing of an on-farm assessment tool specifically for the Canadian industry, and reported on
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its successes as well as areas where more research is needed in order to more reliably evaluate
equine welfare on-farm. By doing so, I hope to have taken the first steps towards a better
understanding of equine welfare and the Canadian industry.
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CHAPTER 3: EXAMINING CANADIAN EQUINE INDUSTRY EXPERTS’
PERCEPTION OF CRITICAL ISSUES IN HORSE WELFARE THROUGH
THE USE OF A MODIFIED DELPHI TECHNIQUE
3.1 An exploration of industry expert perception of equine welfare using a modified Delphi
technique
3.1.1 Introduction
In Canada, the equine industry is a diverse and wide-spread industry composed of a
variety of disciplines and uses of the horse. Different management styles and ways of viewing
the horse (as a companion as opposed to a commodity, for example) further contribute to the
industry’s range of both participants and viewpoints. It is therefore difficult to define “the equine
industry” in a single sentence, and this in itself presents its own challenges with respect to
research, particularly with respect to welfare.
With the recent revision of the National Farm Animal Care Council’s Code of Practice
for the Care and Handling of Equines (NFACC 2013), it has become important not only to
understand the current state of equine welfare in Canada but also to understand the perception of
the industry by those active in it. Although the 2010 Canadian Horse Industry Profile Survey
(Evans 2010) provided new insight into the demographics of the equine industry, it did not
address the industry’s perception of itself or of the welfare status of its horses. In this area there
is a marked deficit in published data, limiting the effectiveness of efforts to understand or
improve the industry as a whole. How welfare is perceived can have a significant impact on
people’s willingness to change existing practices, especially when these changes might result in
increased costs (Fraser 2008). Identifying areas of concern within the industry through dialogue
with participants has the benefit of directing future research towards a better understanding and
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development of a process aimed at resolving these issues. This is made challenging by the
diversity of equine industry participants.
A survey method called the Delphi technique (created originally by the Rand
Corporation; Hasson et al. 2000) has been used to gain insight into the perceptions of a group of
experts in a given topic, as well as to reach a consensus regarding subject matter about which
people have diverse opinions (Okoli and Pawlowski 2004). Using multiple rounds, the Delphi
method gathers information and opinions, processes them, and then re-presents them to the same
panel of people in order to refine them (Okoli and Pawlowski 2004). It allows for a group of
people to collaboratively examine complex topics whilst simultaneously avoiding the disputes
that would occur as a result of differences of opinion. With respect to animal welfare, the Delphi
method has been used in a variety of ways in order to better understand the multifaceted
problems associated with the subject matter (e.g. Whay et al 2003; Collins et al. 2009, 2010,
2012).
This study sought to invite and report the opinions of equine professionals in Canada, on
the perceived welfare issues within the Canadian equine industry, their suspected prevalence, and
the perceived drivers or motivators affecting these issues. Additionally, the study sought to
determine what professionals what they believed to be the best solutions to address equine
welfare issues within the industry. Though the survey covered a number of topics regarding
equine welfare, ultimately the objective was to determine if it was possible to reach a consensus
of opinion regarding equine welfare issues and measures.
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3.1.2 Method
This project was approved by the University of Guelph Research Ethics Board for
compliance with federal guidelines for research involving human participants (REB #15DC024).
All respondents were required to agree to a consent form presented before the survey before
proceeding.
Three iterative rounds of a modified (online) Delphi survey, created and maintained through
an online survey platform provided by Qualtrics (© 2016 Qualtrics LLC), were used to facilitate
data collection. Questions used in the modified Delphi were written in consultation with a
qualitative data expert (H.H.O.) to ensure non-biased open-ended wording that would encourage
participant response. The three rounds of the survey were conducted online from February to
April 2016, with each round lasting between two and three weeks, with deadlines extended to
ensure at least half of previous round’s participants finished the round. All participants were
provided with links to each round once the previous round was closed and the information was
analyzed (see: S1 Fig for schematic representation of the rounds). Only the question that
prompted the participant to input their code number required a mandatory response; all other
questions were optional.

3.1.2.1 Equine professionals
Delphi methods typically utilize individuals who are considered informed about the topic
(“experts”; Hasson et al. 2000). As such, this study targeted professionals (defined as people
who had certification in their field of equine employment or who had been working in their
equine-related job for more than ten years) in the following equine industry sectors: Equine
researchers and welfare scientists, equine focused/specialized veterinarians, equine dentists,
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farriers, equine nutritionists, certified riding coaches, racing jockeys and trainers, equine
massage therapists, and those with an equine-related diploma, baccalaureate, or graduate degree.
Additionally, the Society for the Prevention of Cruelty to Animals (SPCA) officers in each
province and territory were contacted to request the participation of agents who had experience
dealing with cases of equine cruelty. These groups were selected to allow for the widest breadth
of experience from individuals who were actively involved in a variety of sectors of the horse
industry.
Potential participants were gathered from those whose contact information was available
publicly on their professional equine websites or in public advertisement directories (eg. Equine
Canada open directory of certified coaches) as well as personal contacts known professionally to
the Primary Investigator (KM - 11). They were contacted via email or telephone in order to
gauge their interest in this project prior to the delivery of the consent form and first round of the
survey. Potential participants were provided with a standardized information letter or phone
script which outlined the nature of the study and what it entailed. A total of 215 individuals from
across Canada were invited to participate in the project, of which 55 people agreed to participate
(23% response rate; distribution by category can be found in S2 Fig). A total of eight contacted
individuals declined to participate due to unavailability; all other contacted individuals did not
respond to their invitation. Those who accepted the invitation were forwarded a link to the
survey itself as well as an alphanumeric identification number that would serve as a reference for
subsequent rounds.
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3.1.2.2 Round 1
Round 1 questions were first tested on a pilot group (a class of 20, fourth year undergraduate
students in an equine management program) to ensure that the questions were well-understood,
and to receive feedback on question composition (e.g. redundancy, word choice). After the pilot
testing, the survey link was sent via email to the 55 participants who had agreed to participate.
Participants were required to input their unique alphanumeric code number to gain access to the
survey and to ensure that subsequent rounds were only sent to those who had provided answers
in the previous round.
The first round contained demographic questions, including participant age, province or
territory of residence, involvement in the industry (type and duration), and equine-related
education. This was then followed by questions that asked respondents to list welfare issues or
concerns (at the individual level and at the industry level [similar to the distinction made in
Whay et al 2003]) and how they might address these issues (again, at both the individual animal
and industry levels). A welfare issue or concern was defined as “anything <the participant>
believes reflects or negatively affects a horse’s well-being.” All questions were open-ended such
that survey respondents could list as many or as few points as they wished for each section.
Finally, respondents were asked to comment on any aspect of their choosing regarding horse
welfare in Canada and were given unlimited space to do so.
Data were exported from Qualtrics into Microsoft Excel and the responses were structurally
coded. Categories of answers were created to combine similar responses (e.g. the category
“Horses being denied access to basic physical requirements” included situations where horses
were not being provided with food, water, shelter, or turnout), which were then presented to the
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survey respondents in the subsequent rounds. A total of 12 individual level welfare issues and 12
industry level welfare issues were determined from this round.

3.1.2.3 Round 2
Round 2 focused on the perception of the issues categorized based on qualitative analysis in
Round 1. Based on the responses given in the first round, survey respondents were asked to rank
the 12 individual level welfare issues and 12 industry level welfare issues based on their
perceived importance with respect to the equine industry. They were then asked to indicate how
prevalent they thought each of these issues was (on a scale of 0 to 5, with 0 being rare and 5
being prevalent in all industry sectors), and state where they believed these issues were most
often found within the industry (e.g. in a specific discipline such as the hunter/jumper sector, or a
more broad geographical area such as western Canada). Survey respondents were also asked to
list potential reasons or motivators for the issues and concerns compiled in Round 1. As in the
previous round, this question was open-ended, and survey respondents could provide as many or
as few answers as they wished.
Data were exported from Qualtrics into Microsoft Excel for further analysis. Frequency
tables were created for the questions which involved ranking of issues and measures. All openended questions were structurally coded using QSR International's NVivo 10 qualitative data
analysis Software (QSR International Pty Ltd. Version 10, 2012) and the number of coding
references were tabulated. Categories of answers were created to combine similar responses (e.g.
the motivator category “Lack of animal welfare legislation” included both insufficient/lenient
penalties as well as the existing legislation not being properly used).
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3.1.2.4 Round 3
Survey respondents were asked to rank the ways of addressing welfare concerns (14 at the
individual horse level and 20 at the industry level) from most to least effective. Subsequently,
they were asked to rank the motivators compiled from the Round 2 from most to least important,
with respect to their contribution to poor equine welfare.

3.1.2.5 Consensus
There is no defined level of participant agreement considered to reflect “consensus” for
Delphi studies (Hasson et al. 2000) but levels of 51%, 70% and 80% have been suggested by
McKenna (1994), Sumision (1998), Green et al. (1999) respectively. For the purposes of this
paper “consensus” was considered to be reached at 70% or greater agreement, while values over
51% but less than 70% were considered “approaching consensus.”

3.1.3 Results
3.1.3.1 Equine professionals
Of the 55 survey respondents who agreed to participate, 34 (19 female and 15 male)
completed Round 1, with at least one member from each of the industry groups targeted. The
average typical participant was older than 45 years of age and had been involved in the industry
for more than 30 years. The majority of participants (47%) lived in Ontario, with representatives
from the following other provinces or territories in order of decreasing percentage: British
Columbia, Quebec, Alberta, Nova Scotia, Saskatchewan, and Prince Edward Island.
The survey respondents were primarily involved in the industry through the English
riding discipline (47% of survey respondents), while 29% of survey respondents were primarily
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involved in an "other" category (e.g. as a veterinarian). Survey respondents also indicated
additional avenues in which they were involved in the industry, including horse or facility
ownership (38%), working as an equine educator (15%) or selling equine-related products (9%).
Survey respondents were also asked to list any certifications they possessed; the certification
type and number of individuals who indicated they had said certification can be found in Table
3.1.

Table 3.1. List of all certification types possessed by survey respondents (n = 34) and the
number (%) of individuals with these certification types. A respondent could hold more
than one certification.
Certification Type

Number of Survey respondents

Veterinarian

9 (26%)

Equine-related diploma, baccalaureate, or

8 (23%)

graduate degree
Accredited/Certified Farrier

4 (12%)

Coach Certification

4 (12%)

Certified Cruelty Investigator

3 (9%)

Registered Equine Massage Therapist

3 (9%)

Certified/Apprenticed Equine Dentist

2 (6%)

Veterinary Technician

1 (3%)

Horse Judging Certification

1 (3%)

Certified Veterinary Acupuncturist

1 (3%)

3.1.3.2 Round 1
Participants’ responses from Round 1 were categorized into 12 welfare issues believed to
be experienced by horses in the Canadian industry at the individual level and an additional 12
(with minimal overlap) that were believed to be experienced by horses at the industry level
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(Table 3.2). Ignorance or lack of knowledge, overpopulation, and lack of long-term planning
were three issues that appeared in both sections.

Table 3.2. Categories of Canadian equine industry welfare issues at the individual and
industry level as indicated by a panel of equine professionals (n = 34) in Round 1 of a
modified Delphi survey. Issues with overlap between individual and industry level
indicated in italics.
Welfare Issues at the Individual Level
Too many horses/unregulated breeding
Lack of knowledge or education (including
incorrect information being perpetuated,
little value put on evidence-based
information, novice owners/owners who
don't appreciate time and financial
commitment required by horses)
Lack of long-term planning or end of life
care planning
Training practices (including excessive use
of aids, spike poles for jumpers,
overworking horses, working horses at a
level beyond their physical abilities, having
unreasonable expectations, training horses
too young, soring of gaited horses)
Drug use (including; Lasix in horse racing,
joint injections, tail blocking/nerving,
misuse of medication, "masking" lameness
through painkillers)
Breeding for aesthetic but detrimental traits
Horses being denied access to basic physical
requirements (e.g. food, water, shelter,
turnout)
Horses being denied access to important
psychological resources (e.g.
companionship/social interaction)
Improper dietary practices (including
overfeeding and obesity, incorrect feeding
practices)
Lack of proper professional care
(veterinarian, dentist, farrier)

Welfare Issues at the Industry Level
Overpopulation of horses (including lack
of breeding control, unwanted animals)
Ignorance and lack of knowledge
(especially related to horse learning
theory and horse behaviour)

Lack of long-term planning or end of life
care planning
Perpetuation of outdated or
disadvantageous practices

Horse slaughter and horses at feedlots

Lack of accountability (including
veterinarians not reporting)
Lack of standards of care for horses

Lack of regulation at the industry level
for practices detrimental to welfare (e.g.
rules for drug use in competitions)
Lack of regulation at the government
level supporting equine welfare
Lack of knowledge transfer from research
to the horse owning community
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Lack of daily or attentive monitoring
Poor biosecurity practices
(including taking preventative measures)
Lack of skilled personnel within the industry Poor public image of the equine industry
(including lack of necessary training
programs)

Finally, survey respondents identified 14 potential methods of addressing equine welfare
concerns at the individual horse level, and an additional 20 methods of addressing equine welfare
concerns at the industry level (Table 3.3).

Table 3.3. Methods of addressing equine welfare concerns at the individual and industry
level as indicated by a panel of equine professionals (n = 34) in Round 1 of a modified
Delphi survey. Methods with overlap between individual and industry level indicated in
italics.
Individual
Industry
Education (e.g. more centralized, increased
awareness, more reliable sources, prepurchase knowledge)

Change rules and regulations issued by
equine associations (e.g. redefine competition
judging standards to better reflect natural
horse behaviours)
Allow horses more access to physical
requirements (e.g. food, water, shelter,
turnout)
Utilize veterinary equipment to determine if
procedures are necessary (e.g. make use of
ultrasound equipment before joint injections
are performed)
Contact/report cases to a regulation body (e.g.
SPCA, Ontario Racing
Commission/Association)
Make proper horse care the primary goal (as
opposed to winning, for example)

Education for all people dealing with horses
(e.g. owners, farriers, feed companies) includes continuing education priorities for
organization members, targeted public
education, responsible horse ownership,
teaching through welfare advocates,
education on horse needs
Alter the way horses are judged (e.g. focusing
more on conformation and sound movement
rather than imposed aesthetics)
Records of sales and transfers of ownership of
horses
Collect industry data to serve in the creation
of benchmarks for acceptable standards (e.g.
career duration of competitive horses)
Increased control of drug usage in the
competition sector (e.g. harsher penalties,
mandatory intermittent drug testing, increased
accountability)
Cooperation within the industry to work
towards common goals (e.g. creating a united
front when approaching the government for
assistance or support)
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Industry stake holder involvement (e.g.
initiate educational sessions for horse owners)

Regulate breeding
Strengthen and enforce animal welfare
legislation
Better understanding of equine behaviour and
behavioural cues
Change perception of practices (e.g. what
constitutes a good trainer)
Daily checks of animals and their housing
systems (e.g. fence checks)
Better communication between equine
professionals (veterinarians, farriers,
nutritionists, dentists, etc.) and owners
Consistent routine care (e.g. hoof trimming,
dental exams)

Require horse owners to be
licensed/registered before owning animals
(i.e. ensure proper knowledge regarding horse
care)
Better understanding of equine behaviour and
learning theory
Restriction or banning of live horses exported
from Canada for the purposes of slaughter
Increased number of officials at competition
events (e.g. required veterinary checks before,
during, and after competitions for all animals)
Regular inspections of facilities (i.e. special
attention paid to training methods)
Decreased incentives for utilizing young
horses in competition (e.g. age restrictions)
Development of evidence-based tools in order
to better assess equine welfare
Restriction or banning of live horses imported
to Canada for the purposes of slaughter
Mandatory welfare training for officials who
oversee horse welfare (e.g. educating policy
makers - especially in the government regarding horse needs)
Equine associations acting as leaders and
advocates of good practice
Increased control of horse slaughter (e.g.
better awareness, harsher penalties for
fraudulent dealings, stricter drug testing,
industry-recognized identification system)
The creation of a universal definition of
equine welfare
Increased provincial and/or federal regulation
Changes in legislation for competition horses
(e.g. increased safety of horses competing)

3.1.3.3 Open comments regarding equine welfare in Canadian industry
In the final section of Round 1 only, survey respondents were invited to comment on any
aspect of welfare as it related to the Canadian equine industry. Of the 20 comments, husbandry,
education and legislation concerns were the three themes with the highest number of references
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(7, 5, and 4 respectively). Comments related to equitation, communication, use of professionals,
mental illness, horse lifestyle and different equine sectors were also present. There were five
instances where participants stated that they felt the welfare of horses in Canada was "generally
good", and two instances where they felt it was "generally poor."

3.1.3.4 Round 2
Of the 34 respondents who completed the first round, 24 completed Round 2, though
some survey respondents chose not to answer some of the questions. Using the issues generated
in Round 1, survey respondents were asked to rank the issues from most (1) to least (12)
important for both the individual and industry level problems. Due to a lack of agreement
between survey respondents for individual ranks, the frequency with which each issue was
ranked either in the participant’s top six or bottom six was calculated instead. This was
calculated for both individual level issues (Table 3.4) and industry level issues (Table 3.5).

Table 3.4. Categories of Canadian equine industry issues identified in Round 1 that affect
horses at the individual level as indicated by a panel of equine professionals (n = 24) in
Round 2 of a modified Delphi survey. Due to a lack of agreement, the frequency which the
issues were ranked by survey respondents (n = 21) in the top six is presented. Three
respondents chose not to answer this section. Lightly shaded areas indicate values that
approached consensus (>51%). Darker shaded areas indicate consensus (>70%).
ISSUES INDICATED IN ROUND 1

Frequency Issue Ranked in top 6
% (number of respondents)

Horses being denied access to important psychological

71.43% (15)

resources
Drug use

71.43% (15)

Horses being denied access to basic physical

66.67% (14)

requirements

78

Lack of proper professional care

66.67% (14)

Training practices

61.90% (13)

Lack of knowledge or education

61.90% (13)

Overpopulation

52.38% (11)

Improper dietary practices

52.38% (11)

Lack of long-term planning or end of life care planning

28.57% (6)

Breeding for aesthetics

23.81% (5)

Lack of skilled personnel within the industry

23.81% (5)

Lack of daily or attentive monitoring

19.05% (4)

Table 3.5. Categories of Canadian equine industry issues identified in Round 1 that affect
horses at the industry level and the frequency which they were ranked by a panel of equine
professionals (n = 24) in Round 2 of a modified Delphi survey. Due to a lack of agreement,
the frequency which the issues were ranked by survey respondents (n = 22) in the top six is
presented. Two respondents chose not to answer this section. Lightly shaded areas indicate
values that approached consensus (>51%). Darker shaded areas indicate consensus
(>70%).
ISSUES INDICATED IN ROUND 1

Frequency Issue Ranked 1-6
% (number of respondents)

Ignorance/ lack of knowledge

90.91% (20)

Overpopulation of horses

81.82% (18)

Lack of regulation at the industry level

68.18% (15)

Horse slaughter and horses at feedlots

63.64% (14)

Lack of accountability

54.55% (12)

Perpetuation of outdated or disadvantageous practices

54.55% (12)

Lack of standards of care for horses

45.45% (10)

Lack of regulation at the government level

36.36% (8)

Lack of knowledge transfer from research

36.36% (8)

Lack of long-term planning

31.82% (7)

Poor biosecurity practices

22.73% (5)
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Poor public image of the equine industry

13.64% (3)

The perceived prevalence of each issue was reported with zero representing “rare” and
five representing “prevalent in all industry sectors.” Only “poor public image” approached
consensus at a frequency rank of 1. When asked where a particular welfare issue or concern was
most evident within the industry, survey respondents’ answers were grouped into three major
categories: horse-related “specialities” (e.g. a particular discipline), geographical locations (e.g.
Eastern Canada) and a “don’t know” category. There was a total of 44 references to a specific
part of Canada (e.g. Eastern Canada [22 references]) as well as 21 references to "remote areas”
regardless of province or territory. While the majority of references indicated a high prevalence
in Eastern Canada, references to Western Canada [9 references], the Maritime provinces [5
references], and Ontario [4 references] were also made. There were only twelve instances where
survey respondents indicated that they did not know or were unsure of the prevalence of a
particular issue. Each of these instances occurred for a unique issue (two at the individual level
and ten at the industry level). Finally, survey respondents identified 14 potential motivators for
the welfare issues listed from Round 1 (Table 3.6).

Table 3.6. Potential motivators for equine welfare issues as indicated by a panel of equine
professionals (n = 34) in Round 1 of a modified Delphi survey.
Potential Motivators Determined by Expert Panel
Lack of animal welfare legislation (insufficient and lenient penalties, not properly used)
Human convenience (e.g. providing concentrate feed in discrete meals)
Limited equine research
Lack of resources involved in investigation and prosecution (e.g. in equine abuse/neglect
cases)
Financial gain (e.g. associated with competition, desire to win)
Anthropomorphism (attributing human emotions to animals)
Ignorance/lack of education (at the government level)
Tradition
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Willful neglect and abuse
Ignorance/lack of education (at the owner level) - includes the lack of knowledge that horses
are a lifetime commitment
Financial difficulties (lack of resources)
Lack of leadership in the equine community
Horses as disposable commodities
Lack of access to professionals (e.g. in remote areas)

3.1.3.5 Round 3
Of the 24 people who completed the second round, 14 completed the third round. When
re-examining the 32 measures data, 12 instances of consensus were observed. Changes in normal
behaviour (moderately sensitive and moderately practical), length of time spent at slaughter plant
(very sensitive), vital signs (very repeatable and very practical), presence/absence of resources
(very repeatable and very practical), number of breakdowns (moderately repeatable), fecal shape
or form (moderately practical), coat quality (very practical), examining scars or wounds
(moderately practical), and capillary refill time (very practical) were all able to reach consensus.
A total of 34 instances occurred when a measure neared consensus in one of the three categories.
Data are summarized in S3 Table. While survey respondents were given a “do not know” option
in this round, it was only selected a total of six times (1344 total answers).
In the third round, survey respondents were also asked to rank the effectiveness of
strategies of addressing welfare concerns at the individual and industry levels. Due to a lack of
survey respondent agreement, the frequency with which each method was ranked either in the
participant’s top seven or bottom seven (in the case of individual level; Table 3.7) and top ten or
bottom ten (in the case of industry level; Table 3.8) was calculated instead.
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Table 3.7. Methods of addressing equine welfare concerns at the individual level identified
in Round 1 and the frequency which they were ranked in the top seven by a panel of equine
professionals (n = 14) in Round 3 of a modified Delphi survey. Lightly shaded areas
indicate values that approach consensus (>51%). Darker shaded areas indicate consensus
(>70%).
Methods of addressing equine welfare concerns
(individual level)

Frequency Method Ranked in
top 7
% (number of respondents)

Allow horses to have more access to physical
requirements
Make proper horse care the primary goal

92.86% (13)

Consistent routine care

78.57% (11)

Strengthen and enforce animal welfare legislation

57.14% (8)

Education

57.14% (8)

Daily checks of animals and their housing systems

50.00% (7)

Change perception of practices

50.00% (7)

Better communication between equine professionals

50.00% (7)

Better understanding of equine behaviour and
behavioural cues
Industry stake holder involvement

42.86% (6)

Regulate breeding

28.57% (4)

Utilize veterinary equipment to determine if procedures
are necessary

28.57% (4)

Contact/report cases to a regulation body

28.57% (4)

Change rules and regulations issued by equine
associations

14.29% (2)

85.71% (12)

35.71% (5)
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Table 3.8. Methods of addressing equine welfare concerns at the industry level identified in
Round 1 and the frequency which they were ranked in the top ten or bottom ten by a panel
of equine professionals (n = 14) in Round 3 of a modified Delphi survey. Lightly shaded
areas indicate values that approached consensus (>51%). Darker shaded areas indicate
consensus (>70%).
Methods of addressing equine welfare concerns
(industry level)

Frequency Method Ranked in
top 10
% (number of respondents)

Education for all people dealing with horses (e.g.
owners, farriers, feed companies)

92.86% (13)

Better understanding of equine behaviour and learning
theory

85.71% (12)

Mandatory welfare training for officials who oversee
horse welfare
Collect industry data to serve in the creation of
benchmarks for acceptable standards

78.57% (11)

Increased control of drug usage in the competition sector

71.43% (10)

Decreased incentives for utilizing young horses in
competition
Development of evidence-based tools in order to better
assess equine welfare
Cooperation within the industry to work towards
common goals
Increased control of horse slaughter

64.29% (9)

Require horse owners to be licensed/registered before
owning animals
Alter the way horses are judged

50.00% (7)

Records of sales and transfers of ownership of horses

42.86% (6)

Restriction or banning of live horses exported from
Canada for the purposes of slaughter
The creation of a universal definition of equine welfare

35.71% (5)

Regular inspections of facilities

28.57% (4)

Restriction or banning of live horses imported to Canada
for the purposes of slaughter

28.57% (4)
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71.43% (10)

64.29% (9)
64.29% (9)
50.00% (7)

50.00% (7)

35.71% (5)

Equine associations acting as leaders and advocates of
good practice
Increased number of officials at competition events

21.43% (3)

Increased provincial and/or federal regulation

21.43% (3)

Changes in legislation for competition horses

21.43% (3)

21.43% (3)

Additionally, survey respondents were asked to rank the motivators of welfare
issues/concerns. Again, due to a lack of survey respondent agreement, the frequency with which
each motivator was ranked either in the respondent’s top seven or bottom seven was calculated
instead (Table 3.9).

Table 3.9. Potential motivators for equine welfare issues identified in Round 2 and the
frequency which they were ranked in the top seven by a panel of equine professionals (n =
14) in Round 3 of a modified Delphi survey. Lightly shaded areas indicate values that
approached consensus (>51%). Darker shaded areas indicate consensus (>70%).
Potential Motivators Determined by
Expert Panel
Ignorance/lack of education (at the owner
level)
Human convenience
Financial gain
Financial difficulties (lack of resources)
Lack of animal welfare legislation
Willful neglect and abuse
Lack of resources involved in investigation
and prosecution
Anthropomorphism
Ignorance/lack of education (at the
government level)
Tradition
Limited equine research
Horses as disposable commodities
Lack of leadership in the equine community
Lack of access to professionals (e.g. in remote
areas)

Frequency Motivator Ranked in top 7
% (number of respondents)
85.71% (12)
78.57% (11)
64.29% (9)
64.29% (9)
57.14% (8)
50.00% (7)
50.00% (7)
50.00% (7)
50.00% (7)
42.86% (6)
42.86% (6)
42.86% (6)
14.29% (2)
7.14% (1)
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3.1.4 Discussion
3.1.4.1 Delphi survey response and demographics
The use of multiple rounds of the Delphi technique allowed for survey respondents to
provide insight from their own experiences and perceptions of the Canadian equine industry
during the “brainstorming” portions and refine these answers with input from other respondents
in subsequent rounds. The initial survey respondents had a near even split by gender, but
demonstrated a bias towards residents of Eastern Canada and professionals involved in English
riding disciplines. This is comparable to the demographic spread of the Canadian equine industry
(Evans 2010) and therefore it is not considered to affect the results.
Despite the decrease in participation between rounds, survey respondents demonstrated a
willingness to provide and share their experiences in the Canadian industry, as seen by the
number of resultant unique welfare issues at both the individual and industry level (with minimal
overlap), the number of potential methods of assessing equine welfare and the number of ideas to
address welfare issues (again, with differences at individual and industry levels). This
willingness to critically evaluate their own industry is promising for future studies in this area.
Experiences volunteered in the open comments section were sparse, which may have
been a result of the number of questions in the modified Delphi or the multiple opportunities
within the survey for the respondents to share their thoughts. Despite being asked to describe the
potential problems within the industry, several participants suggested that the overall welfare of
horses in the equine industry was “good”, which is supported in later rounds by the prevailing
sense that while the industry as a whole has much to improve on, there are individuals within it
who care about the welfare of their animals. A similar attitude towards equine welfare was also
found by Carroll at al. (2016) for surveyed South Dakota equine industry participants.
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3.1.4.2 Welfare issues at the individual and industry level
With respect to the welfare issues at the individual horse level, drug use and horses being
denied access to psychological resources (e.g. companionship) received consensus as issues of
importance. An estimated 23.6% of horses in the Canadian equine industry are used in some
form of competitive sport (e.g. racing; Evans 2010), which – alongside the high-profile nature of
competition horses - may account for the attention given to drug use. Conversely, breeding for
aesthetics, lack of daily or attentive monitoring, lack of skilled personnel within the industry, and
a lack of long term planning were considered the issues of lowest importance.
By comparison, at the industry level, ignorance/lack of knowledge and overpopulation
were considered of greatest importance. It is unclear what the specific cause or causes of
overpopulation is thought to be (if it is not lack of long term planning), and given that 22.8% of
horses in the Canadian equine industry are young horses not yet in work (Evans 2010), this
warrants further investigation in future studies. At the industry level, poor biosecurity practices
and poor public image were considered of least importance. With respect to biosecurity
practices, Schemann et al. (2010) noted that several factors (including farm size and whether or
not an individual farm had horses contract an infectious disease) affected participant’s perception
of the effectiveness of certain biosecurity measures. It is possible that of those surveyed in this
study past experiences with infectious diseases positively affected their perceptions of current
biosecurity practices, prompting them to rank it of lower importance. Though poor public image
was not a concern in this study, findings by Derisoud et al. (2016) noted a significant difference
between actual and perceived management practices when comparing Canadian horse owners
and non-horse owning industry participants. Despite this difference, however, the impact these
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perceptions have on horse welfare is arguably low, which is likely why it was consistently of
least importance.

3.1.4.3 Perceived prevalence and location of welfare issues
At the individual level, over 40% of survey respondents indicated that they felt drug use
merited a prevalence rank of 4 out of 5 (on a scale of 0 to 5, with 0 being rare and 5 being
prevalent in all industry sectors) and assigned both horses being denied access to physical
requirements and lack of daily or attentive monitoring a prevalence rank of 2. No apparent
consensus was reached for any other identified issues. The widespread perception of drug use is
a noteworthy result as – as previously stated – the competition sector of the Canadian equine
industry includes 23.6% of all horses in Canada (Evans 2010). It is unclear if, by assigning this
high prevalence, participants believed that the majority of competitive horses are given drugs, or
if this high prevalence also included drug use in non-competitive horses. The comments
collected during Round 1 suggest that the focus of this category was competitive horses;
however, comments such as “misuse of medication” and “masking lameness through painkillers”
could apply to horses in all sectors. A study could not be found examining different industry
participants’ perceptions of drug use versus drug abuse with respect to horses and this would
merit further investigation.
At the industry level, over 40% of survey respondents assigned the perpetuation of
outdated or disadvantageous practices a prevalence rank of 5 (on a scale of 0 to 5, with 0 being
rare and 5 being prevalent in all industry sectors), ignorance/lack of knowledge a rank 4 and poor
public image of the equine industry a rank 2. There was a lack of apparent consensus for all other
issues. The perception of industry-wide ignorance (both for general knowledge and for the
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perpetuation of outdated practices) is further supported here, while in contrast respondents do not
appear to believe that the industry as a whole suffers from poor perception. This may have been a
product of the word choice, or may have reflected one participant’s experiences that were not
shared by the majority of the other participants. These results suggest that professionals believe
perception of the industry is not influential enough to contribute strongly to the welfare issues
volunteered by survey respondents. In contrast, a survey conducted by Derisoud et al. (2016)
reported that non-horse owners significantly believed horses were being provided with fewer
resources (e.g. hay, water, shelter) when compared to owner report.
There appears to be minimal overlap between issues deemed important and those deemed
the most prevalent. This may be because some issues perceived to be more commonly seen
within the industry (e.g. perpetuation of outdated or disadvantageous practices) lack the
perceived severity or long-lasting consequences of those ranked more important (e.g. drug abuse;
van der Kolk 2014; Waller and McLeod 2016).
Survey respondents included either a geographical location, a horse-related "speciality"
(e.g. discipline specific), or both when asked about the prevalence of different issues. After
analyzing the data quantitatively, the largest number of references appeared for answers related
to: all sectors, racing, backyard horses, Eastern Canada, and remote areas, suggesting that these
are the places where welfare issues are most likely to be seen. The belief that horses in all sectors
are at risk for welfare issues may be a by-product of the belief that ignorance is an industry-wide
problem (and because of this ignorance, all horses are at risk). These answers differ from those
given by participants in the Irish equine industry, who highlighted unregulated fairs, unlicensed
races, and disposal locations as areas where welfare was most likely to be compromised (Collins
et al. 2009). It is worth noting, however, that in both cases, areas in which regulation or oversight
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is lacking are singled out, suggesting that welfare issues may be more likely to occur where the
likelihood of ramifications is also low. Though participants in the British equine industry also
indicated race horses were at a higher risk for welfare concerns (Horseman et al. 2016a), the only
other group mentioned were traveller’s horses, which the Canadian equine industry does not
have. The use of both a horse-related “speciality” and a geographical location may have been a
by-product of the way the question was phrased (as examples of each type were given). The
region of Eastern Canada had many more references than any other area in Canada. This may be
due to the participants’ familiarity with the industry specifically in that part of Canada, a
reflection of the demographics of the industry, or perhaps both.

3.1.4.4 Ignorance in the Canadian equine industry
Ignorance can be described both in terms of a state of not knowing (lack of knowledge;
Aven and Steen 2010) and as a lack of self-awareness resulting in a refusal to learn more
(“closed ignorance”; Faber et al. 1992). Both of these definitions are referenced by Delphi
survey participants and represent not only a problem of unavailable knowledge but also an
unwillingness to learn. The idea that there are knowledgeable individuals within the industry but
that the industry as a whole suffers from ignorance and lack of knowledge is one which is both
demonstrated in Round 2 and in Round 3. It is possible that, despite having these knowledgeable
professionals, their knowledge is not being circulated in a way that would combat industry-wide
ignorance. In a similar study by Horseman et al. (2016b) survey respondents indicated that
owners were not seeking advice at all or from the appropriately qualified people and highlighted
this as an important cause of welfare issues in Great Britain.
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Themes of educating and self-governance (or owner responsibility) emerged at both the
individual horse and industry level, as the data suggest that Canadian equine professionals value
educating people so they can help themselves more than an increase in equine association or
government involvement. At both levels, all methods of addressing welfare concerns which
would involve an increase in regulation or influence from a governing body (even an equine one)
were not considered to be effective, which suggests that equine professionals do not believe
introducing more or new rules will positively impact the welfare of horses individually or as a
whole. The only instance where more control was suggested was with respect to drug
administration, which is unsurprising given that participants ranked drug use as an important
issue in Round 2. Instead, participants focused on all the options that would provide greater
education for individual horse owners as well as any people who are responsible for the care of
horses. In Round 2, participants indicated that they felt that while ignorance was an industrywide problem, there was not a shortage of knowledgeable individuals. These results suggest that
participants believed it would be better for horses in the Canadian equine industry if more
emphasis was placed on educating caretakers and gathering information (e.g. on equine
behaviour) in an effort to provide better care in the future. This is supported by perceived
prevalence of ignorance and the perpetuation of outdated or disadvantageous practices, and by
motivators which achieved consensus as most important (ignorance/lack of education [at the
owner level] and human convenience) and least important (lack of leadership in the equine
community and lack of access to professionals). Ignorance, among others, is also cited as a
potential cause of poor equine welfare in the Irish equine industry (Collins et al 2009), the
British equine industry (Horseman et al 2016a), and the Australian recreational horse industry
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(Hemsworth et al. 2015) suggesting a more widespread belief by industry participants that those
who perpetuate poor equine welfare simply do not know any better.

3.1.4.5 Comparison to other equine industries
In contrast to issues highlighted by this study, equine industry participants in Ireland cited
overpopulation, identification, import and export, owner irresponsibility and the absence of
humane and “attractive” methods of euthanasia as issues of importance with respect to welfare
(Collins et al. 2008). The focus on overpopulation of equids and resulting sub-issues (such as the
import and export of horses) suggests an entirely different industry profile in Ireland. The
majority of horses in are Ireland categorized as racing or sport horses, and as such there is a
greater focus on horse identification and ownership due to the high potential for horses to change
owners (Collins et al. 2008). In contrast, the Canadian equine industry is mainly composed of
competition horses (of which race horses make up only 5.4%), young horses, breeding stock and
horses used solely for pleasure or driving (Evans 2010). Both the diversity of horse “specialities”
as well as the differences in available land space in each country have contributed to the growth
of two industries which use horses in different ways. It can be suggested that the differences in
focus indicate that the equine industry is not universal and requires monitoring unique to its
location or country.

3.1.4.6 Limitations
Throughout the survey rounds, a representative from each of the targeted expert groups
participated, with the exception of equine nutritionists who did not have a representative in
Rounds 2 and 3. It is possible that, if there had been an equine nutritionist present in Rounds 2
and 3 that the individual-level issue regarding improper dietary practices may have achieved a
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higher rank. The effect of their absence is likely to be limited, however, as there were no specific
questions regarding the components of balanced nutrition.
While the study retained an acceptable response rate according to Sumison’s (1998)
criteria (70%), respondent rate dropped to 58% during Round 3, perhaps due to the timing or a
decrease in participant interest. Collins et al. (2009) was able to maintain full participation of 44
respondents over the course of a three-round Delphi, despite the relatively comparable time span
(November to February). Researchers noted that the time period was chosen because it fell
during the least busy season in the Irish equine industry, which may have impacted the response
rate. The diversity of opinions was maintained throughout the rounds, despite some professional
groups only having one representative member. Even so, the small sample size, particularly in
the third round, indicates that results from this study should be taken cautiously. The repeated
return to themes of ignorance warrant further investigation in a study with a larger sample size to
see if they emerge again.
Many identified issues approached consensus within each category, which may have been
due to the large number of issues presented. While survey respondents were allowed to move the
text box containing each issue around within the interface, determining the relative importance of
fourteen issues with respect to each other was likely still a challenge. In future studies, questions
asking survey respondents to select their “top three” issues of importance may achieve greater
consensus, as well as indicate a true ranking (as opposed to a selection of issues that most often
were ranked in the top five). The results from the current study were unable to determine which
issues were the “most” important; only those which were relatively more important than others.
One of the biggest limitations of this study is the paucity of up-to-date data about the
Canadian equine industry to compare perceptions to. The most recent industry report was
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conducted in 2010 (Evans 2010) and was entirely self-reported by individuals who were willing
to complete the survey and were exposed to it through involvement in the sport horse industry or
Equine Canada. More industry data beyond the numbers of animals appearing in census
documents is required to truly understand any differences between the perceptions of the equine
industry and its realities.

3.1.5 Conclusions
Though consensus was difficult to reach with such a broad and diverse group of
professionals, clear themes emerged from this exploratory Delphi study. The concepts of
“ignorance” and “lack of knowledge” persisted throughout all three rounds, cited as both
potential welfare issues and motivators for poor welfare situations. Respondents indicated
solutions to welfare problems at both the individual and industry level which relied on external
influence (e.g. government bodies) as the least effective, instead supporting solutions which
focused on acquiring a better understanding of equine behaviour and sharing that knowledge
with all those who deal with horses. This study suggests that in order to improve the welfare of
equines in the Canadian industry, a greater effort is required to help educate its participants such
that, through better daily routine care and management, higher standards of welfare can be
attained. A strong emphasis on knowledge, rather than regulations or policing, is a clear indicator
that equine professionals feel that ignorance is the biggest problem within the Canadian equine
industry with respect to welfare, and not ill-will or negligence.
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3.1.6 Animal Welfare Implications
While public pressure has influenced welfare-friendly movements in other livestock
species, the equine industry’s diversity and fragmented nature make it challenging to deal with
the industry as a whole. Though consensus was difficult to achieve in this study, the answers
given by equine professionals – through open comments as well as ranking questions – help to
provide baseline data for a better understanding of the attitudes and perceptions prevalent in the
Canadian equine industry with respect to welfare. Information regarding what long-time industry
participants and professionals consider “welfare concerns”, how they feel they should be
addressed, as well as what motivates people to expose horses to these situations is vital in
determining the best strategies to implement improvements to equine welfare both individually
and industry-wide in Canada. Furthermore, the use of the Delphi method assisted in the
determination of perceived “important issues”, which can direct future research in order to not
only determine the effects these welfare-threatening situations have on horses but also potential
strategies to improve or remove these situations all together.
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3.1.8 Supplemental Information

Round 1
Participant demographics (e.g.
age, location, industry role)
Brainstorm examples of
welfare issues/concerns
(industry and individual level)
Brainstorm ways to measure
equine welfare
Brainstorm ways of addressing
welfare concerns (industry and
individual horse level)

Round 2
Round 1 review

Round 3
Round 2 review

Rank welfare
issues/concerns

Further refinement of
welfare measures ranking

Indicate perceived
prevalence of
issues/concerns
Indicate where
issues/concerns were most
often found
Rank ways to measure
equine welfare with
respect to sensitivity,
repeatability, and
feasibility

Rank effectiveness of ways
to address welfare concerns
Rank importance of
motivator contribution to
welfare issues/concerns
Vignettes (Short, 1-3
sentence scenarios in which
a horse's welfare may or
may not have been
compromised. Respondents
rank the severity of the
situation, discuss answer,
and indicate potential
motivators.)

Brainstorm potential
motivators behind welfare
issues/concerns
S1 Fig. Schematic representation of the subject matter and flow of each modified Delphi
round.
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Racing
6%

Veterinarian
7%
Equine-related degree
9%

Coaching
16%

Research
16%

Dentist
6%

Farrier
18%

SPCA
9%
Nutrition
6%

Massage
7%

S2 Fig. Distribution of initial 55 respondents by professional category.
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3.2 An exploration of industry expert perception of equine welfare using vignettes

3.2.1 Introduction
The revision of the National Farm Animal Care Council's Code of Practice for the Care
and Handling of Equines [1] in 2013 was an important milestone for the Canadian equine
industry. This introduction of national standards, however, brought to light the paucity of data
regarding horse welfare within the industry itself. Animal welfare, or the quality of an animal’s
life as determined by its physical and mental state (Bracke et al. 1999), is a multifaceted issue,
and one that has received considerable attention and debate. With respect to horses, reviews of
equine specific animal-based indicators (such as Dalla Costa et al. 2014b) highlight the multitude
of ways that equine welfare can be compromised, including both physiological and
psychological harm. Knowing the extent to which an issue affects an animal, however, is only
one part of addressing welfare issues. Without knowledge of the most prevalent welfare risks
within an industry, and the human motivations behind them, both improving welfare and
directing scientific inquiry is a challenging task. Additionally, understanding perceptions is
necessary to help facilitate behavioural change, especially when change comes at an increased
cost to animal owners (Fraser 2008). To combat this, exploratory qualitative work can be used to
better understand the industry through the insights of those involved in it.
The use of qualitative techniques has the benefit of collecting and examining diverse
opinions, as is the case of a topic such as animal welfare. To allow for productive discussions,
researchers have used survey techniques such as the Delphi method ((created originally by the
Rand Corporation; Hasson et al. 2000) to better facilitate the exchange and refinement of ideas
(Okoli and Pawlowski 2004). Using multiple rounds, this technique gathers information and then
represents it to a collection of experts in order to reach a consensus (Okoli and Pawlowski 2004).
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It has been used successfully to discuss animal welfare in multiple species, including equids (e.g.
Whay et al 2003; Collins et al. 2009, 2010, 2012). In combination with the Delphi’s open-ended
or theoretical questions, the use of vignettes – short, two to three sentence long scenarios –allows
respondents to discuss their opinions regarding what would occur “in practice” (Wainwright et
al. 2010). In this manner, vignettes have been used extensively in the medical literature (see
review by Bachmann et al. 2008), with special focus on how clinicians evaluate potentially ill
patients and what symptoms they rely on to make medical judgements. The complexity of
decision-making can be explored more thoroughly using vignettes than relying on answers given
in survey responses. This combination approach has been used by Collins et al. (2009) to
examine welfare perception in the Irish equine industry, where participants were asked to score
scenarios for perceived acceptability and indicate potential motivators. Authors noted that the
vignettes in particular were useful in stimulating discussion of potentially sensitive subjects
(Collins et al. 2009).
This project was part of a larger Delphi survey examining the perception of welfare
within the Canadian equine industry by professionals, utilizing similar methods as outlined in
(Collins et al. 2009). The aim of this portion was to use vignettes to provide additional insight
into how animals are evaluated and what situations were considered the most “welfarecompromising.” In addition, we sought to determine what equine professionals believed were the
causes of these situations in order to help identify areas within the industry in which change is
needed. Equine professionals represent a population of industry participants who not only have a
role as stakeholders but also as potential educators of other participants. Understanding their
attitudes and insights with respect to equine welfare in the Canadian industry is, therefore,
extremely valuable to direct future research and educational outreach.
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3.2.2 Method
This study was approved by the University of Guelph Research Ethics Board in
compliance with federal guidelines for research involving human participants (REB #15DC024).
Survey respondents (n=14) were individuals who were participating in a Delphi survey
examining equine professional perception of welfare issues within the Canadian industry.
Vignettes were presented in the third round of this Delphi study to all participants who had
completed the two previous rounds. Respondents were originally invited via email or telephone
from a variety of professional groups across Canada (215 individuals contacted) to participate in
a survey hosted on an online survey platform provided by Qualtrics (© 2016 Qualtrics LLC).
The respondent pool contained at least one individual from the following professional groups:
veterinarians, farriers, racing industry, certified equine massage therapist, equine dentists,
certified equine riding coach, equine research, individuals with an equine-related post-secondary
degree, and humane officers with experience in equine cruelty. Potential respondents were
chosen based on their certification in their profession, their experience in the industry (more than
ten years), and the availability of contact information (publically available).
In previous rounds of the Delphi study, the survey respondents provided and ranked a list
of welfare issues they perceived to be a threat to the Canadian equine industry. These issues were
then used as the basis for the creation of short scenarios (“vignettes”). Survey respondents were
presented with 12 vignettes in which a horse's welfare may or may not have been compromised
(full list of vignettes in S1 Table). Respondents were asked to rank each situation on a scale of 0
(welfare is not compromised) to 5 (distress that requires immediate intervention), explain their
chosen answer and provide possible motivators for the situation. Data were exported from
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Qualtrics into Microsoft Excel for analysis. Median scores and interquartile ranges (IQR) were
calculated for each vignette. All open-ended questions were coded by C. DuBois using QSR
International's NVivo 10 qualitative data analysis Software (QSR International Pty Ltd. Version
10, 2012). Data was coded using single summary words (“descriptive coding”; e.g. “financial”)
or a phrase from the written material (“in-vivo coding”; e.g. “desire to win”) as sorting
categories. All coding categories were drawn directly from the data itself. The number of coding
references were then tabulated.

3.2.3 Results
Vignettes were assigned a score between 0 and 5 by each respondent (median scores
presented in Fig 3.1). Vignettes 2 (oral analgesic to “mask” lameness), 7 (frozen water trough in
winter), and 12 (human antacids for potential stomach ulcers) received the highest median scores
(4), while vignette 1 (isolating a horse for sale), 3 ("tuning up" a pony), and 8 (accidental
breeding) received the lowest median scores (1, 2, 2 respectively).
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Figure 3.1. Box and whisker plot of vignette (twelve numbered scenarios) scores as assigned
by survey respondents (n = 14). Vignettes were scored between 0 (welfare is not
compromised) and 5 (distress that requires immediate intervention).

Survey respondents provided the reasoning behind their chosen score, with 75 references
indicating that a situation warranted more concern if there were serious consequences (either
immediately or in the long-term), paying particular attention to pain [58 references; all vignettes
represented]. Participants indicated that they offered low scores or moderate scores if they felt
that different horses would react to the situation differently [12 references], if they needed more
medical information (e.g. body condition score) about the horse to score properly [19
references], or if the outcome of the situation (e.g. owner trimming their own horse's hooves)
was dependent on the owner's skill level [19 references]. Situations were also framed as either
short-term welfare concerns [5 references] or long-term welfare concerns [21 references]. Of the
45 references where survey respondents indicated that they did not feel welfare was significantly
compromised, Vignette 2 was the only scenario in which no participant indicated there was not a
welfare concern. In addition to the comments describing potential welfare issues, there were
seven references to human safety in relation to the scenarios, 11 references to ethical issues and
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13 references in which the respondent indicated the person in the scenario was acting in place of
a professional. Survey respondents also identified eight thematic categories of potential
motivators behind the scenarios; indicated in Figures 3.2 and 3.3.

Figure 3.2. Taxonomic tree diagram of the four highest referenced potential motivators
behind the welfare concerns identified in 12 vignettes by respondents (n = 14). Overarching
categories are bolded and notable sub-categories within are represented by each branching line.
Numbers in square brackets indicate number of references for each category
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Figure 3.3. Taxonomic tree diagram of the four lowest referenced potential motivators
behind the welfare concerns identified in the vignettes by respondents (n = 14). Overarching
categories are bolded and notable sub-categories within are represented by each branching line.
Numbers in square brackets indicate number of references for each category

3.2.4 Discussion
Using short vignettes, this study explored the ways in which equine professionals
evaluated equine welfare when presented with a “snapshot” of a horse in a potentially welfarecompromising situation. The breadth of professional opinion on what constitutes a situation of
welfare concern was demonstrated by the large spread of the IQRs for each scenario (Fig 3.1).
There were several instances where one respondent would indicate welfare was severely
compromised (score 5) while another would state that welfare was not compromised (score 0).
Indeed, only one vignette (#2 – masking lameness) did not receive any comments regarding the
perceived acceptability of the practices described. Respondents also expanded on the scenarios,
indicating ways in which welfare could be more or less compromised depending on the fine
details of the scenario, which may have resulted in the variability of final scores.
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Variability in responses and scores may also have been due to the respondents’
familiarity with the situation, as seen in Horseman et al. (2016b) where survey respondents were
more critical of potential welfare compromising situations they were less familiar with. There
were three instances where respondents indicated that the situation described was considered
“common practice”, and thus did not warrant intervention. Additionally, the small but diverse
sample size likely further increased variability in answers, resulting in vastly different opinions
on what constituted a situation requiring immediate intervention. Respondents also justified their
score based on the potential the situation had to cause repercussions in the long term, or noted
that the situation was poor in the short term but would resolve itself quickly and therefore
deserved a lower score (e.g. horse isolated for sale purposes). In that respect, it appeared that
some respondents were willing to compromise welfare in the short term for the sake of human
needs. The consequences were also (with one exception) carefully considered, with special
attention paid to situations that would cause the horse long-lasting pain or injury. The qualitative
responses of respondents suggested that they had difficulty making accurate judgements
regarding the scenarios with the limited information given, particularly scenarios involving a
medical aspect (e.g. an injury). In the future, shorter vignettes may be more useful in determining
what aspect of welfare is potentially being compromised (as seen in Collins et al. 2009);
however more detailed scenarios may help determine the point at which a situation no longer
becomes acceptable. Scenarios involving drug use had the highest median scores. In Vignette 2
use of an analgesic to mask lameness received a median score of 4, though whether this was
related to the drug use or the combination of drug use and a horse perceived to be in pain was
unclear. It seems likely that the additional element of pain increased the score, as in Vignette 9
where a horse was given a sedative to improve its performance, the median score was only 3.
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Comparatively, the scenario in which a horse is thought to have stomach ulcers and is receiving
human antacids also achieved a median score of 4. More scenarios involving different types of
drugs may have been able to more accurately reflect the perception of drug use or abuse
specifically, without the confound of recognizable pain.
Though “unwanted horses” is an issue of importance (American Association of Equine
Practitioners 2005), the scenario which resulted in an unplanned horse birth received the lowest
scores. Survey respondents indicated that the unwanted horse scenario was not in and of itself
“welfare compromising” until the horse in question received the full effects of being “unwanted”
(e.g. being sent to slaughter and potentially suffering the associated welfare risks). While
respondents indicated in other vignettes that they were conscious of long-lasting effects of
certain aspects of the scenarios, it was clear that the concept of overpopulation was difficult to
capture in a short vignette. If a similar approach to this study is used in the future, scenarios
involving different aspects of overpopulation (e.g. the horse breeder, the person who buys horses
to resell them) may illicit different responses and give a better understanding of at what point
overpopulation becomes a welfare concern.
With a total of 58 open comment references, survey respondents appeared to most easily
determine if a horse was currently suffering or at-risk due to an injury or potential disease that
would occur as a result of the scenario. In contrast, only one reference was made to the
possibility of the horse's ability to perform natural behaviours being compromised. It is possible
that the vignettes over-represented scenarios where a horse’s physical health may have been
affected, or that survey respondents were more attuned to threats to the horse’s physical health.
Though half of the vignettes did contain an element of potential psychological distress, the
scenario in which the horse was isolated had the lowest median score. From the comments, it
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suggested that some survey respondents believed this scenario to be a short term one which may
have reduced the score. Vignettes similar to those used by Collins et al. (2009) which first asked
respondents to identify what aspect of welfare was being compromised may have helped to
determine if respondents were more sensitive to situations involving an animal in physical pain.
“Ignorance” and “financial reasons” were the two most frequently identified motivators,
both being listed as a potential motivator for every vignette. They have also been previously
identified as potential motivators behind welfare compromising situations in the Irish (Collins et
al. 2009) and English (Horseman et al. 2016a) equine industries. Participants indicated that it
was a lack of knowledge, primarily, that directed behaviour, a finding supported by Horseman et
al. (2016b) who noted that owners were not consulting the appropriate professionals or else not
seeking advice at all when in need of information. Given that many participants indicated that the
outcome of five scenarios was dependent on the skill of the person performing the action.
Finally, no respondent cited willful abuse as a potential motivator behind the actions in any
scenario. This further supports the idea that respondents believe that compromised equine
welfare is more commonly the result of reasons (predominantly ignorance) other than the
intention to willfully cause harm to the animal. Survey respondents also indicated instances
where the choice of the people in the scenarios could have benefited the horse in certain aspects
or resulted in increased human safety with a relatively low "penalty" for the horse. These types
of motivators did appear to have an effect on the scenario’s score, as survey respondents
frequently justified a slight decrease in the welfare of the horse in exchange for a greater increase
in areas such as human safety (e.g. in the scenario in which a horse is given a tranquilizing drug
before competition). Opinions were divided in such cases as some scenarios in which survey
respondents indicated human safety was being improved, other respondents indicated that the
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safety of both human and horse was being compromised. The compromising of welfare,
especially in the short-term, was also cited as a reason for the low score in Vignette 1, where
some participants indicated that the social isolation could improve the horse’s chances of sale,
and thus shorten the duration of the scenario. In future surveys, it may be possible to better
determine what welfare trade-offs are acceptable by using more specific scenarios or cut-off
points. Of additional note, survey respondents commented on both the welfare implications and
the ethical implications of several scenarios, which is a topic worth further investigation.
Vignettes 2, 3, 9, and 11 were identified by at least one participant as being ethically concerning,
in some cases regardless of any potential welfare concerns the participant had. Though this
project did not focus intentionally on the ethics of any of the vignettes, the role ethics play in
determining welfare values may be worth exploring in future surveys.
The diversity of opinions and values further supports the complexity of perceptions of
welfare at the situational level. Offering equine professionals the opportunity to comment on
“practical” equine welfare scenarios helps further the understanding of what issues are perceived
as being “better” or “worse” for the animals involved, allowing for more nuanced answers than
asking broader questions regarding equine welfare issues.

3.2.5 Acknowledgments
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3.2.6 Supplemental Information
S1 Table. Vignettes viewed by survey respondents (n = 14).
Vignette
#
1

2

3
4

5

6

7

8

9

10

11

12

Scenario
A horse owner is looking to sell their horse. In order to ensure that he doesn’t get
“marked up” by his pasture mates, his owner turns him out alone in a paddock where
he can still see other horses but cannot interact with them, even over the fence.
A horse owner takes their horse to a local horse show run by their uncle, where both
the owner and their younger sibling will be competing. Their horse finishes the first
class and seems to be limping. The owner gives their horse an oral analgesic so that
their sibling can ride the horse in a class later the same day.
A person owns a riding stable with several ponies. One spirited pony has been off
work for several weeks and the owner wants to use him in a beginner's lesson. They
ask one of their more experienced riders to "tune him up" before the lesson.
A horse owner notices their horse's feet need trimming and decides to do it
themselves, as they have watched their farrier do it many times before.
A person's horse is known for “mixing” her hay into her bedding every night. In order
to stop this behaviour, her owner reduces the amount of hay she is given while she's in
her stall.
A couple's two children leave home for university. As they live on a farm, the couple
decides to leave their children's two horses on the back pasture instead of stabling
them inside at night. They check on the horses every two to three days to ensure they
have hay and water.
A person's horses stay outside all winter and often their water trough freezes over
when the temperature drops. Their owner carries two buckets of warm water out to
help thaw the troughs in the morning and evening, but otherwise does not provide
additional water.
A person boards horses at their hobby farm. A client brings a mare with a colt, and
after assurances that he's too young to breed, the hobby farm owner turns them out
together with one of their mares. By the next spring, their mare gives birth to an
unexpected foal.
A riding school owner often takes their horses off-property to horse shows where they
are ridden by students. On show days, the riding school owner gives their horses an
injection because it "settles them down" for the inexperienced riders.
A person has a young horse that they would like to be able to ride. They decide to start
the horse under saddle by themselves after watching a YouTube series produced by a
popular horse trainer.
A person's horse develops a career-ending injury during her final competition
performance. The horse's owner decides to retire her as a brood mare because they
think she would make a wonderful mother. The mare is bred upon her return to the
farm.
A person thinks their horse has stomach ulcers. At the recommendation of their
trainer, they give their horse 15 over-the-counter antacid pills (for humans) per day
until her symptoms disappear.
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3.3 Additional Information Gathered from Delphi survey: Methods
of measuring welfare
During Round 1, respondents were asked how they might assess if a horse’s well-being was
being compromised (especially as a result of the issues they had indicated in a previous
question). These measures of welfare were compiled (Table 3.10) and then in Round 2
respondents were asked to rank each individually with respect to sensitivity, repeatability, and
feasibility (similar to Whay et al. 2003). Within each category, respondents were given the
options of “very’, “moderately”, or “not” to describe each measure (e.g. “very sensitive”,
“moderately sensitive”, and “not sensitive”.) Sensitivity was defined as how well the participant
would able to determine the degree to which a horse is experiencing a welfare issue/concern
(Martin and Bateson 2007). Repeatability was defined as how consistent the measure would be if
two people were asked to identify whether the animal in question was experiencing this welfare
problem (Martin and Bateson 2007). Feasibility was defined as whether the measure could be
used in an assessment, on at least ten animals or at multiple locations on farm, in under 30 min.
While Whay et al. (2003) determined feasibility based on if measures could be used during a
half-day assessment, this value was changed for this study due to the differences in audience
(professionals vs. academics). Measures were presented in the same order to all participants.

Table 3.10. Potential methods of measuring equine welfare as indicated by a panel of
equine professionals (n = 34) in Round 1 of a modified Delphi survey.
Measures
Stress response (e.g. increased heart rate,
restlessness)
Development of stereotypies

Coat quality
Visual assessment of hooves
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Listlessness or depressive attitude (showing little
or no interest in anything)
Aggression (towards humans or other horses)
Body language (e.g. ear posture, tail position,
tightening around the eyes)
Behavioural responses to handling
Readiness to work/performance during work
Changes in observed normal behaviour (for that
animal)
Interactions with herdmates
Conflict behaviours (e.g. rearing, gaping of the
mouth)
Behavioural indicators of pain (e.g. chomping
teeth, tail wringing)
Weight loss/changes in body condition score
Lack of appetite
Recurring health issues (e.g. colic, gastric ulcers)
Lameness
Fecal shape or form (e.g. runny or diarrhea)

Blood profile and drug tests
Examining scars or wounds
Vital signs (e.g. temperature, pulse,
respiration)
Nasal discharge
Capillary refill time
Jugular refill time
Skin pinch test
Gut sounds (i.e. presence/absence)
Dental examination
Presence/absence of resources (i.e. food,
water)
Length of time spent at slaughter plant
Rate of injuries (e.g. at race track)
Number of horse breakdowns
Industry surveys (e.g. gathering
information about career duration of
competitive animals)

When examining the 32 potential methods of measuring equine welfare, behavioural
indicators of pain (very sensitive), presence/absence of resources (very repeatable and very
feasible), and conflict behaviours (moderately feasible) were the only measures to receive
consensus (agreement >70%). A total of 45 instances occurred when a measure neared consensus
(percentage agreement >51%) in sensitivity, reliability or feasibility (Table 3.11).
It was determined from comments provided by respondents of Round 2 that further
refinement was needed with respect to how the measures were presented for ranking;
consequently, questions regarding the sensitivity and repeatability of the 32 compiled welfare
measures were included again, but this time with added qualifiers (e.g. the person utilizing the
measures was competent and well-trained). Additionally, the category of “feasible” was renamed
“practical” in an effort to increase consensus due to a more familiar word choice. Alongside the
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rankings of “very”, “moderate” and “not”, a fourth category of "do not know" was added in case
the participant was not familiar with the measure. Measures were presented in a randomized
order.
When re-examining the 32 measures data, 12 instances of consensus were observed:
changes in normal behaviour (moderately sensitive and moderately practical), length of time
spent at slaughter plant (very sensitive), vital signs (very repeatable and very practical),
presence/absence of resources (very repeatable and very practical), number of breakdowns
(moderately repeatable), fecal shape or form (moderately practical), coat quality (very practical),
examining scars or wounds (moderately practical), and capillary refill time (very practical). A
total of 34 instances occurred when a measure approached consensus in one of the three
categories. Data are summarized in Table 3.12. While survey respondents were given a “do not
know” option in this round, it was only selected a total of six times (out of 1344 total answers).
Very few measures of welfare achieved consensus in any category, which may reflect
either the participants’ varying knowledge of the subject or vastly differing opinions. In general,
survey respondents reached consensus or approached consensus more frequently in the
sensitivity and repeatability categories when compared to the feasibility category, which may be
attributed to their unfamiliarity in general with using such measures in an assessment-style
fashion.
When the welfare measures were re-evaluated in Round 3, the number of instances of
consensus increased, although this may have been a by-product of the reduction in participant
number, as most measures which received consensus in one category in Round 2 did not receive
consensus in Round 3. The presence/absence of resources was the only measure that retained its
consensus as a very repeatable and very feasible or practical measure between rounds. While it
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was originally thought that the lack of consensus in Round 2 was, in part, due to a lack of
knowledge by survey respondents, this does not appear to be the case as survey respondents
rarely made use of the “do not know” option. It is possible that the differences in wording of the
question caused survey respondents to change their answers, as seven measures reached
consensus with respect to practicality (vs. only two when the word “feasibility” was used). It
would be worth comparing these responses to those provided by a panel of academic equine
welfare experts (similar to work conducted by Whay et al 2003), as they would have more
experience critically evaluating welfare assessment measures. At most, it offers insight into how
professionals might evaluate equine welfare in their practice or other industry involvement.

112

Table 3.11. Percentage agreement for sensitivity, repeatability, and feasibility of 32 welfare measures indicated by a panel of equine professionals (n = 2124) in Round 2 of a modified Delphi survey. Lightly shaded areas indicate values that approached consensus (>51%). Darker shaded areas indicate
consensus (>70%).
Potential methods of measuring
equine welfare
Stress response
Development of stereotypies
Listlessness or depressive attitude
Aggression
Body language
Behav. responses to handling
Readiness to work
Changes in normal behaviour
Interactions with herdmates
Conflict behaviours
Behavioural indicators of pain
Weight loss/changes in BCS
Lack of appetite
Recurring health issues
Lameness
Fecal shape or form
Coat quality
Visual assessment of hooves
Blood profile and drug tests
Examining scars or wounds
Vital signs
Nasal discharge
Capillary refill time
Jugular refill time
Skin pinch test
Gut sounds (presence/absence)
Dental examination
Presence/absence of resources
Length of time spent at plant
Rate of injuries (e.g. at race track)
Number of breakdowns
Industry surveys

Sensitivity of potential methods
% and # responses allocated to each score

VERY
52.17% (12)
50.00% (12)
54.17% (13)
54.17% (13)
54.17% (13)
56.52% (13)
26.09% (6)
50.00% (12)
37.50% (9)
41.67% (10)
73.91% (17)
56.52% (13)
56.52% (13)
56.52% (13)
60.87% (14)
52.17% (12)
60.87% (14)
43.48% (10)
31.82% (7)
21.74% (5)
60.87% (14)
43.48% (10)
39.13% (9)
21.74% (5)
34.78% (8)
34.78% (8)
37.50% (9)
59.09% (13)
36.36% (8)
40.91% (9)
45.45% (10)
14.29% (3)

MOD
43.48% (10)
37.50% (9)
33.33% (8)
20.83% (5)
33.33% (8)
26.09% (6)
56.52% (13)
37.50% (9)
25.00% (6)
37.50% (9)
21.74% (5)
34.78% (8)
26.09% (6)
30.43% (7)
30.43% (7)
26.09% (6)
30.43% (7)
39.13% (9)
40.91% (9)
56.52% (13)
26.09% (6)
47.83% (11)
43.48% (10)
39.13% (9)
52.17% (12)
39.13% (9)
41.67% (10)
27.27% (6)
31.82% (7)
40.91% (9)
31.82% (7)
57.14% (12)

NOT
4.35% (1)
12.50% (3)
12.50% (3)
25.00% (6)
12.50% (3)
17.39% (4)
17.39% (4)
12.50% (3)
37.50% (9)
20.83% (5)
4.35% (1)
8.70% (2)
17.39% (4)
13.04% (3)
8.70% (2)
21.74% (5)
8.70% (2)
17.39% (4)
27.27% (6)
21.74% (5)
13.04% (3)
8.70% (2)
17.39% (4)
39.13% (9)
13.04% (3)
26.09% (6)
20.83% (5)
13.64% (3)
31.82% (7)
18.18% (4)
22.73% (5)
28.57% (6)

Repeatability of potential methods
% and # responses allocated to each score

VERY
26.09% (6)
34.78% (8)
21.74% (5)
43.48% (10)
26.09% (6)
21.74% (5)
8.70% (2)
13.04% (3)
18.18% (4)
17.39% (4)
39.13% (9)
56.52% (13)
43.48% (10)
54.55% (12)
34.78% (8)
34.78% (8)
21.74% (5)
8.70% (2)
47.83% (11)
13.04% (3)
69.57% (16)
30.43% (7)
34.78% (8)
21.74% (5)
34.78% (8)
21.74% (5)
30.43% (7)
78.26% (18)
39.13% (9)
43.48% (10)
52.17% (12)
39.13% (9)

113

MOD
69.57% (16)
52.17% (12)
52.17% (12)
34.78% (8)
65.22% (15)
65.22% (15)
47.83% (11)
69.57% (16)
50.00% (11)
60.87% (14)
56.52% (13)
43.48% (10)
52.17% (12)
31.82% (7)
52.17% (12)
56.52% (13)
65.22% (15)
65.22% (15)
26.09% (6)
60.87% (14)
30.43% (7)
65.22% (15)
56.52% (13)
52.17% (12)
52.17% (12)
60.87% (14)
60.87% (14)
21.74% (5)
34.78% (8)
39.13% (9)
34.78% (8)
39.13% (9)

NOT
4.35% (1)
13.04% (3)
26.09% (6)
21.74% (5)
8.70% (2)
13.04% (3)
43.48% (10)
17.39% (4)
31.82% (7)
21.74% (5)
4.35% (1)
0.00% (0)
4.35% (1)
13.64% (3)
13.04% (3)
8.70% (2)
13.04% (3)
26.09% (6)
26.09% (6)
26.09% (6)
0.00% (0)
4.35% (1)
8.70% (2)
26.09% (6)
13.04% (3)
17.39% (4)
8.70% (2)
0.00% (0)
26.09% (6)
17.39% (4)
13.04% (3)
21.74% (5)

Feasibility of potential methods
% and # responses allocated to each score

VERY
37.50% (9)
25.00% (6)
37.50% (9)
41.67% (10)
54.17% (13)
37.50% (9)
12.50% (3)
20.83% (5)
12.50% (3)
4.17% (1)
37.50% (9)
62.50% (15)
0.00% (0)
25.00% (6)
50.00% (12)
54.17% (13)
62.50% (15)
62.50% (15)
4.17% (1)
29.17% (7)
45.83% (11)
0.00% (0)
0.00% (0)
0.00% (0)
0.00% (0)
0.00% (0)
29.17% (7)
79.17% (19)
29.17% (7)
16.67% (4)
16.67% (4)
16.67% (4)

MOD
41.67% (10)
50.00% (12)
41.67% (10)
45.83% (11)
37.50% (9)
41.67% (10)
41.67% (10)
33.33% (8)
62.50% (15)
70.83% (17)
45.83% (11)
16.67% (4)
0.00% (0)
33.33% (8)
37.50% (9)
29.17% (7)
33.33% (8)
29.17% (7)
33.33% (8)
33.33% (8)
29.17% (7)
0.00% (0)
0.00% (0)
0.00% (0)
0.00% (0)
0.00% (0)
37.50% (9)
12.50% (3)
37.50% (9)
29.17% (7)
25.00% (6)
20.83% (5)

NOT
20.83% (5)
25.00% (6)
20.83% (5)
12.50% (3)
8.33% (2)
20.83% (5)
45.83% (11)
45.83% (11)
25.00% (6)
25.00% (6)
16.67% (4)
20.83% (5)
0.00% (0)
41.67% (10)
12.50% (3)
16.67% (4)
4.17% (1)
8.33% (2)
62.50% (15)
37.50% (9)
25.00% (6)
0.00% (0)
0.00% (0)
0.00% (0)
0.00% (0)
0.00% (0)
33.33% (8)
8.33% (2)
33.33% (8)
54.17% (13)
58.33% (14)
62.50% (15)

Table 3.12. Percentage agreement for sensitivity, repeatability, and practicality of 32 welfare measures indicated by a panel of equine
professionals (n = 14) in Round 3 of a modified Delphi survey. Lightly-shaded areas indicate values that approach consensus (>51%). Darker
shaded areas indicate consensus (>70%).
Potential methods of measuring
equine welfare
Stress response
Development of stereotypies
Listlessness or depressive attitude
Aggression
Body language
Behav. responses to handling
Readiness to work
Changes in normal behaviour
Interactions with herdmates
Conflict behaviours
Behavioural indicators of pain
Weight loss/changes in BCS
Lack of appetite
Recurring health issues
Lameness
Fecal shape or form
Coat quality
Visual assessment of hooves
Blood profile and drug tests
Examining scars or wounds
Vital signs
Nasal discharge
Capillary refill time
Jugular refill time
Skin pinch test
Gut sounds (presence/absence)
Dental examination
Presence/absence of resources
Length of time spent at plant
Rate of injuries (e.g. at race track)
Number of breakdowns
Industry surveys

Sensitivity of potential methods
% and # responses allocated to each score

Repeatability of potential methods
% and # responses allocated to each score

Practicality of potential methods
% and # responses allocated to each score

VERY

MOD

NOT

VERY

MOD

NOT

VERY

MOD

NOT

57.14% (8)
14.29% (2)
64.29% (9)
21.43% (3)
35.71% (5)
21.43% (3)
28.57% (4)
21.43% (3)
0.00% (0)
28.57% (4)
42.86% (6)
42.86% (6)
57.14% (8)
35.71% (5)
57.14% (8)
28.57% (4)
21.43% (3)
28.57% (4)
42.86% (6)
15.38% (2)
64.29% (9)
28.57% (4)
64.29% (9)
28.57% (4)
14.29% (2)
28.57% (4)
14.29% (2)
57.14% (8)
71.43% (10)
21.43% (3)
28.57% (4)
21.43% (3)

28.57% (4)
35.71% (5)
28.57% (4)
57.14% (8)
50.00% (7)
42.86% (6)
35.71% (5)
71.43% (10)
53.85% (7)
50.00% (7)
57.14% (8)
57.14% (8)
42.86% (6)
50.00% (7)
28.57% (4)
50.00% (7)
50.00% (7)
50.00% (7)
35.71% (5)
61.54% (8)
28.57% (4)
57.14% (8)
21.43% (3)
42.86% (6)
64.29% (9)
42.86% (6)
71.43% (10)
35.71% (5)
21.43% (3)
71.43% (10)
64.29% (9)
50.00% (7)

14.29% (2)
50.00% (7)
7.14% (1)
21.43% (3)
14.29% (2)
35.71% (5)
35.71% (5)
7.14% (1)
46.15% (6)
21.43% (3)
0.00% (0)
0.00% (0)
0.00% (0)
14.29% (2)
14.29% (2)
21.43% (3)
28.57% (4)
21.43% (3)
14.29% (2)
23.08% (3)
7.14% (1)
14.29% (2)
14.29% (2)
28.57% (4)
21.43% (3)
28.57% (4)
14.29% (2)
7.14% (1)
7.14% (1)
7.14% (1)
7.14% (1)
28.57% (4)

42.86% (6)
7.14% (1)
42.86% (6)
28.57% (4)
28.57% (4)
14.29% (2)
7.14% (1)
28.57% (4)
7.14% (1)
7.14% (1)
35.71% (5)
42.86% (6)
42.86% (6)
28.57% (4)
28.57% (4)
50.00% (7)
21.43% (3)
23.08% (3)
64.29% (9)
7.14% (1)
85.71% (12)
21.43% (3)
42.86% (6)
50.00% (7)
35.71% (5)
28.57% (4)
35.71% (5)
85.71% (12)
50.00% (7)
35.71% (5)
21.43% (3)
64.29% (9)

42.86% (6)
50.00% (7)
42.86% (6)
35.71% (5)
42.86% (6)
42.86% (6)
42.86% (6)
42.86% (6)
50.00% (7)
64.29% (9)
35.71% (5)
50.00% (7)
57.14% (8)
64.29% (9)
64.29% (9)
50.00% (7)
42.86% (6)
53.85% (7)
28.57% (4)
64.29% (9)
14.29% (2)
57.14% (8)
42.86% (6)
21.43% (3)
50.00% (7)
50.00% (7)
57.14% (8)
14.29% (2)
35.71% (5)
57.14% (8)
71.43% (10)
21.43% (3)

14.29% (2)
35.71% (5)
14.29% (2)
35.71% (5)
28.57% (4)
42.86% (6)
50.00% (7)
28.57% (4)
42.86% (6)
28.57% (4)
28.57% (4)
7.14% (1)
0.00% (0)
7.14% (1)
7.14% (1)
0.00% (0)
35.71% (5)
23.08% (3)
7.14% (1)
28.57% (4)
0.00% (0)
21.43% (3)
14.29% (2)
28.57% (4)
14.29% (2)
21.43% (3)
7.14% (1)
0.00% (0)
7.14% (1)
7.14% (1)
7.14% (1)
14.29% (2)

50.00% (7)
0.00% (0)
42.86% (6)
14.29% (2)
42.86% (6)
14.29% (2)
0.00% (0)
0.00% (0)
21.43% (3)
14.29% (2)
23.08% (3)
42.86% (6)
21.43% (3)
14.29% (2)
57.14% (8)
21.43% (3)
71.43% (10)
64.29% (9)
21.43% (3)
28.57% (4)
71.43% (10)
57.14% (8)
71.43% (10)
50.00% (7)
64.29% (9)
50.00% (7)
28.57% (4)
85.71% (12)
50.00% (7)
28.57% (4)
35.71% (5)
7.14% (1)

28.57% (4)
28.57% (4)
42.86% (6)
42.86% (6)
21.43% (3)
28.57% (4)
35.71% (5)
78.57% (11)
28.57% (4)
35.71% (5)
53.85% (7)
28.57% (4)
50.00% (7)
42.86% (6)
28.57% (4)
78.57% (11)
21.43% (3)
28.57% (4)
35.71% (5)
71.43% (10)
21.43% (3)
35.71% (5)
7.14% (1)
28.57% (4)
21.43% (3)
35.71% (5)
50.00% (7)
7.14% (1)
28.57% (4)
28.57% (4)
35.71% (5)
28.57% (4)

21.43% (3)
64.29% (9)
14.29% (2)
42.86% (6)
35.71% (5)
57.14% (8)
57.14% (8)
21.43% (3)
50.00% (7)
50.00% (7)
23.08% (3)
28.57% (4)
28.57% (4)
42.86% (6)
14.29% (2)
0.00% (0)
7.14% (1)
7.14% (1)
42.86% (6)
0.00% (0)
7.14% (1)
7.14% (1)
21.43% (3)
21.43% (3)
14.29% (2)
14.29% (2)
21.43% (3)
7.14% (1)
21.43% (3)
35.71% (5)
28.57% (4)
64.29% (9)
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CHAPTER 4: TECHNICAL NOTE- TRAINING ASSESSORS IN THE USE
OF A PILOT EQUINE ASSESSMENT TOOL: INTER-OBSERVER
RELIABILITY OF ANIMAL-BASED MEASURES
4.1 Introduction
Evaluating group-level, on-farm animal welfare requires a scientifically valid and reliable
tool, but also properly trained individuals able to use this tool repeatably and in a timely manner
(Rushen et al. 2011). This is becoming more and more important with the rising interest in
comprehensive welfare assessment programs such as Welfare Quality® (Knierim and Winckler
2009). It is, therefore, important that training programs are taught in a manner that ensures any
results generated from its use on-farm will be of value when potentially conducted by multiple
individuals (Clouard et al. 2011). Consequently, several researchers have examined the effects of
different types of training programs on inter- and/or intra-observer reliability – that is to say, the
agreement of two observers evaluating the same situation and the consistency of a single
observer (Martin and Bateson 2007) - specifically when focusing on animal-based measures.
In a study by Vasseur et al. (2013), researchers noted that the sole use of educational
material (images of cattle produced for body condition scoring by the Department for
Environment, Food and Rural Affairs, UK) as a training tool was insufficient unless it was
supported by clear standards of practice. Furthermore, good reliability among observers was only
achieved when photo and live observations were combined with one-on-one discussion of the
measures by instructors and trainees (Vasseur et al. 2013). These authors also reported that
observers benefitted from understanding the measures they were recording, which suggests that
more interactive styles of training programs may be more effective (i.e. than simply reading
information pamphlets) (Vasseur et al. 2013). Similar research by March et al. (2007) and
Gibbons et al. (2012) also reported success when using an experienced observer as a trainer and
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both pictures and live animals during the scoring process, further supporting the use of mixed
methods training. Gibbons et al. (2012) also noted that lack of observer experience could be
overcome by good training programs, but stressed that “refresher courses” were necessary to
keep high inter-observer reliability.
The importance of practice was clearly supported by both Vasseur et al. (2013) and
Gibbons et al. (2012), not only as a way to maintain high inter-observer reliability, but also to
broaden the experience of the trainees such that they did not only see and score animals from one
side of a scale (e.g. animals with a low body condition score). By exposing trainees to animals in
different welfare states, the instructors could be assured that the trainees were more prepared to
accurately score the diversity they would see in the field. Despite well-articulated training
procedures and sufficient practice, Gibbons et al. (2012) indicated that there were still some
trainees who could not achieve reliability or maintain sufficient inter-observer reliability when
scoring. It is important to identify these individuals early on, necessitating the use of cut-off
points, to ensure that all graduates of a training program are capable of scoring reliably.
Comprehensive and thorough training programs are especially important companions to
equine on-farm welfare assessment programs, given the equine industry’s diversity both withinand between-farms. Work done by Dai et al. (2015) and Dalla Costa et al. (2017) trained two
veterinarians and one animal scientist in the use of the Animal Welfare Indicators [AWIN]
Welfare Assessment Protocol for Donkeys (Dai et al. 2015; AWIN 2015b) or the AWIN Welfare
Assessment Protocol for Horses (Dalla Costa et al. 2017; AWIN 2015a), welfare assessment
tools which utilize predominantly animal-based measures. Training lasted two days (Dai et al.
2015) or three days (Dalla Costa et al. 2017) and involved online, classroom, and on-farm
learning opportunities. All assessors were required to score at least 80% agreement with their
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instructor to complete the training course (Dai et al. 2015; Dalla Costa et al. 2017). In both
cases, however, inter-observer reliability was not also evaluated when the trainees later
conducted the on-farm assessments.
Alongside the pilot testing of a developed on-farm assessment tool, this project also
sought to evaluate its accompanying training program, which utilized both in-class and hands-on
experience. Knowing that trainee assessors would be conducting assessments on a diverse
selection of horse farms, inter-observer reliability was also measured and compared between the
training session and the values determined during on-farm assessments.

4.2 Methods
The experimental procedures described here were approved by the Animal Care
Committee (AUP# 1793) at the University of Guelph in accordance with guidelines from the
Canadian Council of Animal Care for the use of animals in teaching and research (CCAC 2009).

4.2.1 Development of the welfare assessment-tool
Prior to training, a six-part equine on-farm welfare assessment tool was created based on
scientific, peer-reviewed literature and pre-existing welfare assessment tools (equine and other
livestock) to assess horse farms to the standards outlined by National Farm Animal Care
Council’s (NFACC) Code of Practice for the Care and Handling of Equines (2013). A full
description of the creation and pilot-testing of this assessment tool can be found in DuBois et al.
(in press). In brief, this on-farm welfare assessment tool examined husbandry and current
management practices; indoor and outdoor environments; safety; and equine health (which
incorporated six animal-based measures: ocular discharge, nasal discharge, injury score, hoof
score, body condition score, and lameness score; see Table 4.1). The tool was designed to be
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used to evaluate horses in the Canadian industry to the specific Canadian national standards, as
well as be accessible to owners as an educational tool.

Table 4.1: Definitions of the six animal-based measures used in the on-farm equine welfare
assessment tool, including scoring and parameters.
Measure

Definition, as used in this project

Ocular discharge

Any secretion that originated at the innermost corner in one or both eyes.
It may vary from watery to thick in consistency and transparent to yellowgreen in colour. Ocular discharge included secretions which had dried
surrounding the eyes. (Adapted from Loving 2006; AWIN 2015a; and
Popescu and Diugan 2013). Trainees were instructed to observe the
animal from a position where both eyes were clearly visible. The presence
of ocular discharge was recorded as present (1) or absent (0).

Nasal discharge

Any section from one or both nostrils. It may vary from watery to thick in
consistency and transparent to yellow-green in colour. (Adapted from
(Adapted from Loving 2006; AWIN 2015a; and Popescu and Diugan
2013). Trainees were instructed to observe the animal from a position
where both nostrils were clearly visible. The presence of nasal discharge
was recorded as present (1) or absent (0).

Body condition

Horses were scored using Henneke’s 1- to 9-point body condition score

score

scale (1=emaciated and 9=obese; Henneke et al. 1983). Trainees were
instructed to observe the animal’s behaviour first to determine attitude
(i.e. relaxed versus anxious) and then begin palpating at the neck, scoring
and working towards the animal’s rump. All six points (neck, withers,
shoulder, ribs, loin, and tailhead) were scored individually and then
averaged to generate a final score.

Injury score

An injury was defined as is an area on the skin with visible hair loss,
abrasions (scrapes), and/or lacerations (cuts). (Adapted from AWIN
2015a and Mejdell et al. 2010). Old scars (indicated by white hairs) were
not included. Injury severity was not evaluated.
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Trainees were instructed to count the number of visible injuries (larger
than 24 cm [a Canadian quarter) in each of eight areas: (i) Muzzle, (ii)
Head [including ears], (iii) Neck [excluding withers], (iv) Shoulders
[including withers; excluding elbow], (v) midsection [back, loin, flank,
barrel], (vi) hindquarters [including croup, dock, excluding stifle], (vii)
legs [including elbows, stifle, pastern, excluding coronet], and (viii)
hooves [including coronet]. The total number of injuries indicated by the
assessor was calculated.
Hoof score

All four hooves were examined by the trainees (without being picked up)
and scored using the following scale (adapted from Gerbhart and Bott
2013 and AWIN 2015a):

Score 0: Hooves show little to no evidence of neglect.
Score 1: Hooves are obviously too long and/or possess severe hoof
cracks. Severe cracks begin at the toe and extend upward more than 50%
of the length of the hoof.

Only one hoof showing signs of neglect was required to earn the horse a
score of 1.
Lameness score

Horses were scored using the following scale (adapted from (adapted
from American Association of Equine Practitioners [AAEP] 2017):

Appears Sound (0): Horse appears sound with no obvious lameness when
trotted in hand and turned in both directions.

Lame (1): Horse shows signs of a hitching gait, a shortened stride,
stiffness in the joints, and/or trots in hand with a noticeable head bob.
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Non-ambulatory (2): Horse shows extreme reluctance to move forward
and may not bear weight at all on sore limb even when stationary. When
forced to move, has a pronounced “hopping” gait.

Trainees observed the animal at a stand-still and a walk. If horses were
visibly lame at a walk or were unable to bear weight on a leg at a standstill, no trot test was necessary and a score of 2 was awarded. If the
animal appeared to be weight-bearing evenly on all four legs, trainees
asked the handler to trot the animal in hand once away from the trainee
and once toward the trainee to assess lameness at a trot.

These animal-based measures were chosen based on their validation in scientific
literature, documented inter-observer reliability scores, simplicity, and relation to standards
outlined in the NFACC Code of Practice for the Care and Handling of Equines (2013). In many
cases, scoring systems were reduced to fewer scoring categories in an effort to improve interobserver reliability. This was particularly true for lameness scoring, where literature indicated
that reliability varied considerably with respect to different scoring (Keegan et al. 1998; ViñuelaFernández et al. 2011) and the degree of lameness (Keegan et al. 2010). For the purposes of this
on-farm welfare assessment, assessors were not determining the exact grade of lameness (as
indicated by the greater number of categories seen in other scales), but instead chose to focus on
lameness categories which would be the most easily distinguishable from one another. Care was
also taken to ensure clear, strict definitions for each measure to avoid potential differences
between observer results, which had been noted by Clouard et al. (2011) and Bokkers et al.
(2012) when using scoring systems with more open interpretations. Despite this, however, there
were cases (such as the hoof scoring scale) where existing scales contained vague descriptions.
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Without the scientific literature to support stricter scales, they were used as written, with some
numerical values added with the intention of improving reliability.
Based on observations made by previous researchers (Burn et al. 2009; Mullan et al.
2011a; Vasseur et al. 2012), diagrams with clear-cut anatomical regions were included in the
training manual to help trainees learn the proper regions for injury scoring and body condition
scoring. All scales were provided for reference during animal scoring. Trainee assessors were
instructed to view animals from a distance no greater than 0.5 m but to avoid standing directly in
front of or behind of the animal. Assessors were also allowed to touch the animals during the
assessment process.

4.2.2 Instructor and Trainee Assessors
Prior to the beginning of the training program, the instructor (Assessor A; C DuBois)
attended training offered by the Professional Animal Auditor Certification Organization Inc. in
slaughter plant auditing and received Equine Investigations Academy Level 1 (offered by the
Colorado State University and Code 3 Associates) certification in order to properly instruct
trainee assessors. Both programs provided the necessary background information and hands-on
practice in live animal assessments.
Three volunteer trainee assessors with previous horse-handling experience, but limited
animal-assessment experience, were recruited and trained by Assessor A in the use of this equine
welfare assessment tool. Trainee assessors were all female, had completed post-secondary
education (BSc), and had ridden horses for at least three years. Two of the trainee assessors had
experience conducting welfare assessments through post-secondary coursework, but no trainee
assessor had been taught to use a comprehensive assessment like the one used in this study.
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4.2.3 Training protocol
Training was composed of two theory sessions and one live animal session, each four
hours in length. Theory sessions included both detailed background information on the welfare
assessment process in general and information specific to the equine welfare assessment tool.
Assessor trainees were given the opportunity to practice with all pieces of equipment used during
the equine welfare assessment and practiced scoring animal-based measures utilizing pictures.
First, five images were scored collectively by the trainee assessors and the instructor, allowing
for discussion of answers and clarification. Then, for each of the six animal-based measures,
trainee assessors scored between 10 and 100 images individually (10 each for ocular discharge,
nasal discharge, and injury score; twenty-five for hoof score; and 100 for body condition score).
Images used for body condition score showed the horse from a lateral view. In the case of
lameness score, only five videos were available for use. Answers were compared at the end of
each picture set or video. Each trainee assessor completed a quiz after each theory session and a
skills sign-off sheet for all the equipment used during the assessment and the animal-based
measures. Feedback and discussion between instructor and trainees during the course of the
training program indicated that the definitions of what constituted nasal and ocular discharge and
an injury needed further refinement with respect to location and colour of secretions (for nasal
and ocular discharge) and new versus old injuries. These definitions were adjusted for the final
welfare assessment tool and utilized during the on-farm portion of the training (final definitions
can be found in Table 4.1).
During the hands-on session, trainee assessors accompanied the instructor to a horse farm
where horses were individually haltered and held for practice scoring. Again, trainee assessors
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and the instructor scored ten horses together and discussed answers, and then trainee assessors
scored a further ten horses individually and compared their answers to those of the instructor.
Trainee assessors were considered to be “in agreement” with the instructor if their scores were
identical to those given by the instructor, with the exception of body condition score and injury
score where trainee assessors had to score within (±) 0.5 or 1 score units, respectively, of the
assessor’s score. This is consistent with the Body Condition Scoring training offered through the
Equine Investigation Academy. Throughout the training (both theory and hands-on), trainees
were encouraged to ask questions to ensure that they not only understood the measures they were
using, but felt confident in their scoring.

4.2.4 On-farm assessments
After the training, diverse Ontario equine farms (n=26) with electronically and publically
available contact information were recruited via telephone or email to participate in the on-farm
assessment tool testing. Farms contained multiple breeds, sexes, ages, and uses of horses. Onfarm visits were conducted from August to December 2016. Due to availability, one of the
trainee assessors who originally completed the in-class training was unable to complete any onfarm assessments. One trainee assessor (Assessor B or C) accompanied the instructor (Assessor
A) to these on-farm visits; each trainee assessor was assigned one geographical region for which
they were responsible. While efforts were made to ensure there were an equal number of farms
for each area, availability of farm owners ultimately resulted in an uneven distribution. Assessor
B evaluated a total of 9 farms (n=85 horses) and Assessor C evaluated a total of 19 farms (n=223
horses).
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Both scored all animal-based measures (the same six as were used in the training)
individually on a subset of randomly selected animals on each property (total n=308). The subset
was calculated based on the sample calculation outlined in the AWIN protocol (AWIN 2015a).
Randomization via microchip numbers, as used in the AWIN protocol (AWIN 2015a), could not
be achieved, as Canadian horses are rarely microchipped. Both horses and ponies were included
in this study. Prior to arrival, farm owners provided Assessor A with a list of all animals on the
property. These were then numbered and selected via a random number generator until the subset
number had been reached. The scales, including definitions, were made available to the trainee
assessor as needed.

4.2.5 Statistical analysis
Data was removed if one or both assessors could not score an animal due to limitations
during the assessment (e.g. animals could not be trotted in hand for a lameness examination).
Percentage agreements were calculated with Microsoft Excel (2016) to compare Assessor A
scores to those of the trainee assessors for both the training sessions and on-farm assessments. As
with the theory sessions, body condition score was considered to “agree” if the trainee’s total
score was within (±) 0.5 units of the instructor’s score. The number of cases of ocular discharge,
nasal discharge, injuries, poor hoof status, lameness, and body condition outside of the
acceptable range (≤3 or ≥7) of Assessor A were also recorded to determine prevalence of these
cases for the sampled horses. A percentage agreement of 80% or higher was considered to be the
most desirable (McHugh 2012).
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Cohen’s κ (IBM® SPSS® Statistics, Version 24) was used to calculate inter-observer
reliability between assessors (A vs. B and A vs. C). Results were interpreted according to the
scale outlined by Landis and Koch (1977) and McHugh (2012).

4.3 Results
4.3.1 Training Program
All three trainees were able to achieve above 70% agreement with the instructor for all
animal-based measures with the exception of lameness, as there were insufficient training videos
available to allow for a statistical analysis of independent scoring. Percentage agreement values
were higher in theory sessions when trainees were scoring images for all measures except for
body condition score, which increased in percentage agreement when trainees had the
opportunity to score on live animals (Table 4.2).

Table 4.2: Percentage agreement between the instructor and three trainee assessors. Single
numbers indicate that all trainees achieved identical agreement. Percentages are listed in
the following order: Assessor B to Assessor A, Assessor C to Assessor A, and Assessor D to
Assessor A.
Animal-Based
Measure

Nasal
discharge
score
Ocular
discharge
score
Body
condition
score
Injury Score
Hoof score

Percentage Agreement to Assessor
A (Theory sessions)
Assessor B Assessor
Assessor
C
D
100%
100%
100%

Percentage Agreement to Assessor
A (Live Animal)
Assessor
Assessor Assessor D
B
C
80%
80%
80%

100%

100%

80%

80%

80%

80%

73%

79%

89%

90%

90%

90%

100%

100%

100%

70%

80%

80%

100%

96%

92%

100%

90%

90%
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4.3.2 On-Farm Assessment
Of the 26 farms visited, nine were assessed by Assessor B and 17 were assessed by
Assessor C in conjunction with Assessor A. There was very high agreement (>85%) between
Assessor A and Assessors B and C for all animal-based measures except injury scoring, which
obtained a percentage agreement of 78% (Table 4.3). When examining differences between
Assessor A and Assessors B and C individually, percentage agreement was comparable with
scores being slightly lower for Assessor C (Table 4.3).

Table 4.3. Comparison of percentage agreements for each animal-based measure and
reported number of instances of a prevalence of 1 (presence) for each score or animals with
at least one indicated injury to any region.
Animal-Based Measure

% Agreement (A vs. B)

% Agreement (A vs. C)

Nasal discharge score

98%

94%

Ocular discharge score

95%

81%

Body condition score

96%

88%

Injury score

79%

78%

Hoof score

95%

95%

Lameness score

97%

97%

* 2 instances with horses BCS ≤3 and 2 instances with BCS ≥7
** Animals with at least one injury

Cohen’s κ values were calculated for each individual measure between each pair of
observers (Table 4.4).
Table 4.4: Cohen’s κ values calculated by observer pair for each animal-based measure. P
values reported in brackets.
Animal-Based Measure
Nasal discharge score

A vs. B

A vs. C

κ = 0.476 (p < 0.0005)

κ = 0.380 (p < 0.0005)
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Ocular discharge score

κ = 0.494 (p < 0.0005)

κ = 0.127 (p < 0.010)

Body condition score

κ = 0.413 (p < 0.0005)

κ = 0.269 (p < 0.0005)

Injury score

κ = 0.549 (p < 0.0005)

κ = 0.430 (p < 0.0005)

Hoof score

κ = 0.425 (p < 0.0005)

κ = 0.323 (p < 0.0005)

Lameness score

κ = 0.888 (p < 0.0005)

κ = 0.587 (p < 0.0005)

4.4 Discussion
Trainees were able to achieve at least 80% percentage agreement in all measures except
the injury scoring system, which is the standard used by Dai et al. (2015) and Dalla Costa et al.
(2017). The authors believe that this was due to the discussions during classroom sessions and
the fact that trainees were allowed and encouraged to refer back to the scoring criteria throughout
the training process. These results support the work of (Vassuer et al. 2013) despite being on a
different species, who highlighted the importance of trainee involvement throughout the training
process.
Due to the nature of scoring animals based on still pictures, it was not unexpected that the
percentage agreements for the theory portion of the training were very high. Photographs are
stationary, with the area of interest in focus, and thus, were (in theory) easier to score. The
subsequent decrease in percentage agreement when trainee assessors scored live animals was
likely a more accurate representation of the scoring abilities of the trainees. The only instance
where percentage agreement did not decrease was body condition score, in which case the access
to live animals may have helped trainees better understand the different scoring categories.
Though past research has found no difference in reliability between picture scoring and live
scoring horses with respect to body condition (Merkies, 2014), combinations of both pictures and
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live animal scoring have been recommended for maximum reliability (March et al. 2007;
Gibbons et al. 2012).
Percentage agreement increased from the hands-on session to the on-farm assessments,
which is most likely due to an increase in trainee experience. To the author’s knowledge, there is
no minimum number of horses a trainee must score before they are deemed “reliable”; however,
both Gibbons et al. (2012) and Vasseur et al. (2013) stressed the importance of practice and
experience on improved scoring reliability. There was, however, a slight decrease in the
percentage agreement of body condition score when comparing the hands-on scores to the onfarm assessment scores, which can be accounted for by several factors. Chiefly, the diversity of
assessment farms meant that trainee assessors were exposed to a variety of horse and pony
breeds that were cared for in many different management styles. It has been suggested that the
body condition score system does not adequately represent all breeds (Martin-Gimenez et al.
2016), which may have contributed to scoring difficulty. Body condition scoring systems have
been used successfully on ponies, however (Dugdale et al. 2010a, 2010b, 2011). Henneke et al.
(1983) also noted that equine winter coats made palpation mandatory, but the effect of coat
changes on reliability is not fully understood. It is expected that assessors had to adjust to any
novelties they experienced in the field, and their reliability may have suffered as a result. Cold
weather in the later months may have impacted the assessors’ ability to score animals, especially
when scoring large numbers of animals, as increased exposure to the elements could have
impacted touch sensitivity.
Kappa scores differed greatly between observer pairs despite comparable percentage
agreements; though higher kappa scores corresponded with the trainee who had slightly higher
percentage agreements. While Assessor A and B were able to achieve moderate (0.41-0.60) to
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even almost perfect agreement (0.81-0.99; Landis and Koch 1977), Assessor A and C could only
achieve moderate agreement at best. While at first the results seem to be due to the difference in
farm split (Assessor C scored more than twice as many horses as Assessor B), the population
scored by Assessor C had either higher incidence numbers (e.g. ocular discharge: 8 individuals
for Assessor B vs. 28 individuals for Assessor C) or equal (e.g. injuries: 33 individuals with at
least one injury), which should have improved kappa scores. Both observers also scored farms
throughout the study period and were exposed to the same inclement weather. This may be a
result similar to what was seen in Gibbons et al. (2012), where some observers simply were
unable to achieve high inter-observer reliability regardless of extended practice.
It is also important to note that kappa scores are affected by prevalence (Feinstein and
Cicchetti 1990; Viera and Garrett 2005), such that populations with low prevalence produce low
kappa scores (Viera and Garrett 2005). The prevalence of several animal welfare indicators (e.g.
nasal discharge) was very low, which may be the reason for the drastic differences between
percentage agreement and the inter-observer agreement as indicated by Cohen’s κ. McHugh
(2012) stated that percentage agreement frequently overestimates agreement while Cohen’s κ
underestimates it, due to assumptions in their respective calculations, which would suggest that
overall agreement was acceptable for both observers, with Assessor B being more reliable to
Assessor A.
The high percentage agreement demonstrated by trainees in this study may be a result of
the horse population assessed, rather than a reflection of the strength or thoroughness of the
training program. It is worth noting that both the animals used for the hands-on portion of the
training process as well as all animals scored during the on-farm portion were all volunteered for
the project, which implies a certain level of care. As such, it is expected that the prevalence of
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welfare-threatening situations (e.g. obesity, poor hoof care, severe lameness) would be relatively
low. Indeed, the prevalence of certain measures (e.g. nasal discharge) was as low as 1.6%. In the
case of the measures used in this study, with high percentage agreement and very low
prevalence, it is possible that the observers were either able to consistently score the absence of a
condition, or the presence of a condition was so different it increased scoring consistency.
Fluctuations and changes in the inter-observer reliability throughout the on-farm
assessment process could be due to several factors. Assessments, on average, took four hours to
complete, of which the animal-based measures took up a significant portion. In some cases,
horses were held and scored outside, which not only increased the time taken but also exposed
the assessors to inclement weather, particularly in the early winter months. All trainees were
trained on horses with summer coats; however, clipped horses and horses with long, winter coats
were part of the sample population and trainees had to adjust to these differences when body
condition scoring and injury scoring animals. Additionally, the different breeds scored in this
study presented their own challenges in the form of horse height and unique gaits, which may
have affected scoring reliability. While prevalence of welfare-related issues was low in this study
population, the diversity of horses scored by the assessors did not appear to prevent interobserver reliability values comparable to the literature, which is a promising result.
In the future, a population with a higher prevalence of welfare-related issues would be
useful to further test this hypothesis, as well as to determine the optimum length of a training
program for a comprehensive welfare assessment tool. This, in combination with further
refinement of the scoring criteria and the use of a larger, more diverse population of trainee
assessors, may help increase the kappa scores. Furthermore, due to time and animal constraints,
intra-observer reliability could not be calculated. This would have added an additional dimension
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of reliability, especially with respect to trainee reliability over time. Overall, however, the results
from this initial training project are promising, and will help in the design of future programs.
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CHAPTER 5: OWNER INVOLVEMENT IN AN EQUINE ON-FARM
WELFARE ASSESSMENT: OPPORTUNITIES FOR EDUCATION AND
IMPROVEMENT
5.1 Introduction
The revision of the National Farm Animal Care Council’s (NFACC) Code of Practice for
the Care and Handling of Equines (NFACC 2013) has brought to light the paucity of information
regarding the welfare of horses in Canada’s diverse equine industry. A literature review by Dalla
Costa et al. (2014) regarding equine-specific animal-based measures makes a strong case for the
impact of human management on horse welfare in any equine industry. In particular, a Delphi
study conducted by DuBois et al. (in press) suggested that ignorance and lack of knowledge
were the major human contributions to poor horse welfare. Delphi participants also indicated
education was important to combat welfare issues, emphasizing solutions which focused on
improving the lives of individual horses through educating their owners rather than through
government oversight or regulations (DuBois et al. in press). This presents a challenge in how
best to achieve more widespread education for owners through voluntary means. A solution to
this may be voluntary on-farm welfare assessments, which has the benefits of both evaluating
facilities and sharing knowledge and resources with farm owners.
It is not unusual for voluntary on-farm assessments to double as educational opportunities
for producers (Sørenson and Fraser 2010). In their study involving focus groups of veterinarians,
Ventura et al. (2016) reported that veterinarians perceived cattle farmers as lacking a clear
definition of animal welfare, particularly when it came to the inclusion of pain and illness as
welfare-compromising states. Participants in that study also strongly indicated that they felt
farmers needed to be better educated on many topics, including animal handling and animal
assessment skills (e.g. lameness detection) to improve cattle welfare on their farms (Ventura et
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al. 2016). The responsibility to educate farmers fell not only to veterinarians, but also to
scientists and industry organizations, with the veterinarians citing better communication between
all groups (including farmers) as a necessary part of this. (Ventura et al. 2016).
The benefits from improved communication between researchers/assessors and farm
owners can take many different forms. Yeates and Main (2009) noted that, when a formal
Quality of Life assessment was performed on companion animals, it helped to not only better
inform the owner about their animal, but also provide new avenues for discussion of treatments
and outcomes for veterinarians. Work by Sischo et al. (1997) demonstrated that management
practices changed when feedback to producers was provided with assessments, citing positive
assessor influence on management practices in 80% of the farms involved in the research project.
Chapinal et al. (2014) reported a similar result in dairy cattle, where reporting numeric results of
lameness and hock injuries to farmers after an initial assessment resulted in a decreased
prevalence when farms were assessed for a second time. Information from assessments and
assessors themselves have the opportunity to act as informants to farmers, especially when
outcomes are listed as scores (Kirchner et al. 2014). The opportunity for farms to compare their
assessment scores to other farms in their geographical area (used as “benchmarks”) has been
suggested as a way to encourage farm owners to improve their management practices to stay on
par with their peers (Chapinal et al. 2014; von Keyserlingk et al.2012).
Despite the multitude of potential benefits of communication between assessors and farm
owners, the farm owner’s opinions on the assessment process are rarely documented (Kirchner et
al. 2014). Work by Vaarst (2003) and Kirchner et al. (2014) allowed farm owners a chance to
evaluate the assessment tools that could be used on their farms in order to highlight potential
problem areas, indicate how much time they were willing to invest in the assessment, and give
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suggestions on how the tool could best support them and their needs. It is important to note that,
in the case of Kirchner et al. (2014), interviewed farmers were only given access to information
regarding an example on-farm assessment and did not have experience actually participating in
the one described to them. Kirchner et al. (2014) noted that this lack of experience may have
helped contribute to the more positive response to an on-farm assessment, especially when
compared with the more critical response from those farmers interviewed by Vaarst (2003), who
had first-hand experience being assessed using the tool in question. Similarly, Burke and
Roderick (2006) examined farmers’ perception of the effectiveness of a welfare assessment
designed to evaluate herd health. They reported that farmers were motivated to address the
welfare issues highlighted by the on-farm assessment, especially if these changes were visible
from year to year (Burke and Roderick 2006). Owner feedback has also been used by Payne et
al. (1999) to determine producer interest in establishing a quality assurance program to better
gauge its potential success.
Understanding the attitudes of horse farm owners and managers specifically towards onfarm assessments is even more important as, unlike production animal facilities, it is unusual for
equine facilities to be formally assessed and future assessment programs are most likely to be
voluntary. While concerns expressed by beef and pig farm owners interviewed by Kirchner et al.
(2014) and Vaarst (2003) may overlap with those expressed by horse farm owners, it is expected
that there will also be issues unique to the equine industry due to the diversity of horse use (e.g.
companion, commodity, athlete) and management styles. To effectively utilize an on-farm
welfare assessment tool as an educational opportunity for horse farm owners it is important to
understand how such an assessment process is perceived and the most beneficial way it can be
implemented. As stated by Mullan et al. (2011), industry engagement is crucial to the success of
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any program which seeks to improve animal welfare, and this is especially true for the Canadian
equine industry, which lacks a unifying governing body.
The objectives of this study, therefore, were two-fold: 1) to assess how sensitive owners
were to the identification of potential welfare risks on their own farm, and 2) determine what
participating farms took away from the experience of an on-farm assessment, as evaluated
through questionnaires and face-to-face interviews. By utilizing a variety of farms with different
horse numbers, horse uses, financial situations, and management styles, the aim is to better
understand how an on-farm assessment would best benefit the equine industry to improve
welfare at the farm level.

5.2 Method
The experimental procedures described here were approved by the University of Guelph
Research Ethics Board (REB# 16AP015) and Animal Care Committee (AUP# 1793) in
accordance with the Canadian Council of Animal Care (CCAC 2009) for the use of animals in
teaching and research.
For this study, an on-farm equine welfare assessment tool was created based on existing
scientific literature and pre-existing welfare assessment tools (e.g. ‘Assessment Protocol for
Horses’; Wageningen UR 2012 and the Animal Welfare Indicators [AWIN] approach; Dalla
Costa et al. 2016). The on-farm assessment tool was designed to assess to the requirements
outlined in NFACC's Code of Practice for the Handling of Equines (NFACC 2013) as these are
the Canadian industry standards. Further details regarding the design and testing of the on-farm
assessment can be found in DuBois et al. (in press), but in brief the assessment tool was
comprised of management- (52%), resource-(40%) and animal-based (8%) measures and was
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designed to evaluate indoor and outdoor environments, safety, husbandry, and equine health (e.g.
injury scoring).
Subsequently, farms with electronically and publically-available contact information
(n=150) in an area 200km from Guelph, Ontario and Newmarket, Ontario were contacted via
email or telephone and offered the opportunity to participate in the pilot testing of this
assessment tool. Web searches were performed to target farms which provided services (e.g.
boarding, riding) in the designated areas. In an effort to also recruit more private facilities,
information letters were sent out through organization mailing lists (Equine Guelph and the
Ontario Equestrian Federation) and industry contacts, and flyers were posted in local tack stores
in the study area. Farm owners and managers (henceforth referred to simply as “farm managers”
or “managers”) who participated in the on-farm assessment also contacted and recruited their
associates (3 farms). A total of 26 farms (15% response rate) participated in this project and
represented a wide variety of equine uses including trail riding, therapy, A-circuit showing,
private boarding, horse rental, Western pleasure riding, and English pleasure riding. With respect
to primary farm use, 38% were boarding facilities, 23% were riding schools, 15% were private or
backyard barns, and the remaining 24% was split equally between therapy farms, trail riding or
rental facilities, and farms which specialized in raising and starting young horses. Participating
farms were awarded an honorarium of $100 for completing the project.
After signing a consent form and prior to the on-farm assessment, participating farm
managers were asked to complete a yes/no survey (see Appendix A) about their facility which
followed the same sections as the on-farm assessment. In this self-assessment, managers were
asked questions such as “Are stalls cleaned regularly?” and “Do horses have access to fresh
clean water while inside?” to evaluate how they perceived their own property and management.
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At the end of each section, farm managers were given the opportunity to comment on any areas
or management practices they believed may contribute to compromised welfare for the animals
in their care. Wording used in the questionnaire was designed to mirror the wording in the
NFACC Code requirements and to match with key areas that would be assessed during the onfarm assessment. Once the self-assessment was complete, the on-farm welfare assessment was
completed using the designed tool. It took, on average, 144 ±15 minutes to complete, and was
conducted by two trained assessors. Farm managers accompanied the assessors throughout the
entire assessment process. Farm managers then completed a face-to-face post-assessment
interview with one assessor (C. DuBois), during which they had the opportunity to review the
results of their on-farm assessment which were presented in the form of a paper copy of the onfarm assessment tool with assessor scores and notes. Managers then were asked questions
regarding the process and the tool itself, what they felt they gained from the experience, and the
potential usefulness of the tool in the equine industry (Appendix B).
Data gathered from the self-assessment was compared to results from the on-farm
assessment using a Chi-squared (IBM Corp’s SPSS Statistics for Windows Version 24.0.
Armonk, NY: IBM Corp, 2016) to determine how the manager’s perception of their farm
potentially differed from the formal evaluation (number of instances the owner indicated an issue
in the self-assessment vs. the number of times the assessor indicated an issue during the
assessment). Some questions could not be directly compared to results from the on-farm
assessment due to adjustments made to the tool, and as such were removed from analysis (e.g.
farrier records, ease of catching all horses on property). Post-assessment interviews were
transcribed and structurally coded using QSR International's NVivo 11 qualitative data analysis
Software (Version 11.3.1 777, QSR International Pty Ltd. Version 11, 2016) and the number of
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coding references were tabulated. Open-ended responses from the self-assessment were also
coded in this manner to examine prevalent themes and word choices.

5.3 Results
5.3.1 Owner Self Assessment versus On-Farm Assessment Results
In the self-assessment, farm managers most frequently answered "no" to questions
indicating the presence of a hospital barn or segregation area (7/25 instances, 28%), the
segregation of new arrivals (8/25 instances, 32%), presence of shelter in outdoor paddocks (8/25
instances, 32%), and the presence of an emergency plan in the event of a natural disaster (9/25
instances, 36%). Farm managers rarely indicated (two instances or fewer, 8%) any problems with
their farm’s indoor and outdoor environments in both the yes/no style questions and the open
comments sections. The open comments sections were primarily used by managers to indicate
management practices as a possible explanation for a question where they indicated “no” (e.g.
horses with paddocks that contained no shelter were brought into the barn during inclement
weather). Some facilities had very specific welfare risks related to their farm’s location or use,
such as the presence of cougars or flooding from beaver dams, but these were only single
instances. Overall, however, the open comment section was not widely used (63/104 instances of
“no comment” or the section left blank) or managers indicated they had no cause for concern (15
instances).
In comparison to the on-farm assessment, managers underestimated (39%), accurately
assessed (50%) and over-estimated (11%) potential welfare risks on their own farms. While
virtually all managers indicated that they did not believe there were any welfare risks associated
with their farm's indoor environment (i.e. barn), measurements to the NFACC Code of Practice
standards indicated that of the 20 farms which regularly used their barns to stable horses,
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between 40-55% did not meet recommended structural sizes of entrance doors, ceilings, aisles,
and stalls (Table 5.1). Agreement between the self-assessment and the on-farm assessment was
more similar when the stall environment itself (cleanliness, dryness, water provision) was
evaluated (Table 5.1). With respect to the outdoor environment (Table 5.2), 19% of farms did not
recognize page wire as a potential welfare risk (“appropriate fencing”), and while farm managers
provided water, trough cleanliness was noted as potential issue in 42% of farms.

Table 5.1. Comparison of percentage of farms that indicated “no” (noncompliant) in the
self-assessment versus those scored as noncompliant during the on-farm assessment for
indoor environment categories. Compliance was determined on-farm as meeting the
National Farm Animal Care Council Code standards for each category.
Indoor Environment
Category
Perception
On-Farm

Entrance
Width

Ceiling
Height

Lighting
Presence

Aisle
Width

Stall
Size

Stall
Bedding

Stall
Hygiene

Clean
Water
Access

Ammonia
[]

4%
40%

0%
45%

0%
0%

4%
55%

0%
50%

0%
35%

0%
8%

0%
5%

8%
15%

Table 5.2. Comparison of percentage of farms that indicated “no” (noncompliant) in the
self-assessment versus those scored as noncompliant during the on-farm assessment for
outdoor environment categories. Compliance was determined on-farm as meeting the
National Farm Animal Care Council Code standards for each category.
Category
Perception
On-Farm

Appropriate Fencing
0%
19%

Outdoor Environment
Gate Size Clean Water Access
0%
0%
4%
42%

Shelter Presence
32%
38%

More farm managers reported the absence of a fire extinguisher and an emergency plan
when in fact they actually had one (Table 5.3), though with respect to the latter 88% of farms
with regular staff had never conducted a mock drill to ensure the emergency plan could be
carried out safely and effectively. Additionally, in the self-assessment, eight farms indicated
they did not segregate new arrivals, which was confirmed during the on-farm assessment. While
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seven facilities perceived that they did not have a place to adequately separate new or sick
arrivals (to prevent nose-to-nose contact), only three facilities did not meet this criterion when
examined (Table 5.4).

Table 5.3. Comparison of percentage of farms that indicated “no” (noncompliant) in the
self-assessment versus those scored as noncompliant during the on-farm assessment for
safety categories. Compliance was determined on-farm as meeting the National Farm
Animal Care Council Code standards for each category.
Category
Perception
On-Farm

Equipment
Storage
8%
20%

Safety
Fire
Emergency
Extinguisher
Contacts
16%
0%
12%
12%

Emergency
Plan
36%
23%

Table 5.4. Comparison of percentage of farms that indicated “no” (noncompliant) in the
self-assessment versus those scored as noncompliant during the on-farm assessment for
equine health categories. Compliance was determined on-farm as meeting the National
Farm Animal Care Council Code standards for each category.
Category
Perception
On-Farm

Hard Feed
Storage
0%
0%

Veterinarian
Rapport
0%
0%

Equine Health
Deworming
Hospital Barn
Records
Presence
0%
28%
12%
12%

New Arrival
Segregation
32%
31%

While these trends are supported in a Chi-squared model, only certain areas were able to
achieve valid significance (or non-significance in the cases of similar owner and assessor reports;
Table 5.5).

Table 5.5. Chi-squared comparisons between owner self-scores and assessor on-farm scores
for each comparable area between the self-assessment and the on-farm assessment (n=26).
Comparison
Assessor * Aisle Width

χ2 (df)

p-value

13.642 (1)

p<0.001

141

Assessor * Outdoor Water Cleanliness

13.436 (1)

p<0.001

Assessor * Outdoor Shelter Presence

0.233 (1)

0.629

Assessor * Emergency Plan Presence

1.695 (1)

0.193

Assessor * Segregation Protocol

0.009 (1)

0.925

5.3.2 Evaluating Farm Owner Experience
Four of the 26 participating farm managers had experience with on-farm assessments,
either through previously existing programs (e.g. inspections under the Riding Horse
Establishments Act, R.S.O. 1990, c. R.32) or in the case of two farms, assessment programs used
in other species. One farm owner felt that the allotted time (4 hours, average on-farm assessment
took 2 hours and 24 minutes±5 minutes) was too long; all others indicated that the time taken
was as described in the information letter, was acceptable, or was necessary to cover all the
topics in the assessment. The overall reception to the on-farm assessment was positive, with all
farm managers indicating that they felt the project had been explained well to them and they felt
well-informed about the process. The process was most often described using words such as
"easy" (8 references), "professional" (4 references), "quick" (3 references), "methodical" (3
references), and "educational" (3 references). Two farm managers indicated they felt the
assessment should have been more thorough. An additional twenty-five suggestions were made
about elements that they felt should be included in an on-farm assessment, predominantly
focusing on management elements. Of these, the elements with the most references were feed [7
references] and tack [2 references].
There were three main areas in which farm managers felt they learned something as a
result of the on-farm assessment: (1) information about their farm [13 references], (2)
information about scoring techniques used during the assessment [12 references], and (3) general
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information [5 references]. A fourth group indicated they felt they learned nothing new [4
references]. Farm managers reported learning most often about structural and safety issues [6 and
3 references respectively], how Body Condition Scoring was conducted [6 references], and the
existence of the Code of Practice [2 references]. When asked if they would utilize a copy of the
on-farm assessment to assess their own facility, 76% indicated that they would. Those who
indicated they would not indicated that they felt they had enough knowledge to maintain their
facilities without the use of an on-farm assessment or that they felt the information gained from
the on-farm assessment conducted in this project was enough.
Farm managers were most divided on how best to put a on-farm welfare assessment like
the one they just experienced into practice. Six out of 26 individuals felt that an assessment
program should be mandatory, while two indicated they felt it should be completely voluntary.
Nine individuals felt it would be best suited as a certification or accreditation program, of which
two individuals noted that a third-party organization would be necessary in this case. The rest of
the comments could broadly be divided into three categories: positive feelings [51 references],
mixed feelings [28 references], and negative feelings [8 references].
Those who felt positively about the assessment process felt it would help educate
managers through correction, feedback, and providing information to new owners [13
references]; provide standards for the industry beyond the Code of Practice [8 references]; and
improve the welfare of horses [3 references]. Those who had more mixed feelings on the
prospect of an industry-wide equine welfare assessment were concerned about judgement of preexisting conditions, either of the animals or the facility itself [5 references], and worried about
penalty or judgement if standards were enforced [5 references]. Individuals who expressed
mixed feelings and negative feelings both indicated financial reasons (especially with regards to
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making structural changes to a facility) as a potential reason for resistance from horse owners.
Those who were more pessimistic about the likelihood of an on-farm assessment being
successfully implemented expected owner pride (in their own facilities or being against
assistance) [2 references] to be a source of resistance. Several participants also indicated the
necessity of enforcing repercussions if such a tool was to be implemented.

5.4 Discussion
5.4.1 Owner Self Assessment versus On-Farm Assessment Results
The discrepancy between owner perception and on-farm assessment results, particularly
with respect to Code of Practice standards, offers additional information not traditionally
captured in on-farm assessments. Though some farm managers noted the barn structural issues in
the open comment section of the on-farm assessment, they rarely reported these concerns as
being potential risks to the animals housed there. This is of particular interest, as the areas with
the greatest difference between on-farm assessment score and owner self-report were those
questions which examined doorway widths, ceiling heights, aisle widths, and stall sizes, all areas
in which problems should be readably visible in the form of injury to the horses. A similar result
was seen when farm managers were asked about the appropriateness of their fencing for horses,
where they did not identify the page wire on the property as inappropriate for equine use.
“Structural issues” was also one of the most frequently referenced pieces of information that
managers took away from the on-farm welfare assessment.
It is possible that managers have simply become accustomed to their facilities, and thus
underreport issues which they have become “blind” to. A similar result was seen in a study by
Lesimple and Hausberger (2014) where managers statistically underreported the prevalence of
stereotypies in their barn. A similar phenomenon has been documented in health care providers
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who are overexposed to patients in pain and demonstrate decreased sensitivity to it as a result
(Marquié et al. 2003; Hirsh et al.2011). Given the relative infrequency (21.8%) of injuries found
on the animals evaluated during the on-farm assessment, it is also possible that horses – with
habituation – are capable of navigating environments that are not designed with their size in
mind. Though research is lacking with regard to equine spatial awareness (Nicol 2002), horses
have demonstrated the ability to successfully learn to navigate mazes (Kratzer et al.1977; McCall
et al. 1981; Marinier and Alexander 1994) as well as remember the correct paths of a maze up to
a week after trials (Marinier and Alexander 1994). Additionally, in an experiment conducted by
Raabymagle and Ladewig (2006), smaller stall sizes [(1.5 x horse height)m2 boxes] did not
prevent horses from achieving lateral recumbency, and the authors did not report any incidents
where horses injured themselves trying to get up in the unfamiliar smaller stalls. Horse handlers
may also be compensating for small barn sizes to help avoid injury when moving animals
through these environments. When these issues were discussed with farm managers they did not
perceive that the structure of their barn posed a great welfare risk to their animals, which
warrants further investigation into how much of an impact these indoor elements have on equine
welfare. A larger body of knowledge in this area could help determine what dimensions are
necessary for Code requirements and what can remain as recommendations.
In contrast, farm managers were more accurate when reporting management-related
elements (e.g. stall cleanliness, provision of resources) regarding their own farm, with major
differences only occurring when water cleanliness was examined on-farm. This high level of self
awareness suggests that those who participated in this study were involved in the day-to-day care
of the animals housed at their farm.
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Farm managers were the most unsure about questions in the safety section,
underestimating the presence of a fire extinguisher in their barn and whether or not they had an
emergency plan. In the case of the latter, it is possible that they do not consider knowledge of
what they would do in the event of an emergency an official “plan”, even though when asked
directly only 23% could not indicate any preparedness. In most of these “unprepared” cases,
farm managers indicated that there was no safe way to evacuate horses on their property,
particularly in the event of a fire, and that they would not risk the lives of their staff to rescue
their animals. They attributed this to the age or design of their barn. Regardless of whether or not
a facility had an emergency plan, only 12% of farms had conducted a mock drill with their staff,
which may compromise the effectiveness of the plan. Horses pose a difficult problem with
respect to emergency planning and evacuation, as they can have both monetary and sentimental
value (Linnabary et al. 1993). It is important for not only horse owners, but also communities
with a large equine presence, to be prepared in the event of a natural disaster or other emergency
not only for welfare reasons but also for safety and financial reasons (Heath 1995). While this
study was not designed to evaluate facility preparedness for disaster, from an educational
standpoint this is clearly an area where more information would be valuable to the equine
industry.

5.4.2 Evaluating Farm Owner Experience
The positive response by farm managers to the on-farm assessment was promising,
especially since by the time of their interviews participants had experienced the assessment firsthand, having accompanied the assessors for the duration of the assessment. Farmers interviewed
by Kirchner et al. (2014) were willing to accept a much longer farm visit (8 hours) than farm
managers in this study, who were given a maximum time of 4 hours and felt this length was
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necessary to evaluate the number of sections in the assessment. Nonetheless, participants had
numerous suggestions regarding what to add to the assessment tool despite its already lengthy
time allotment.
Variation in what managers learned indicates the potential the assessment tool has for
providing a variety of educational opportunities. Firstly, the on-farm assessment provided
information about their own farm and how they can improve it to meet the standards outlined in
the Code of Practice. Several managers mentioned the value of feedback, appreciating the
opportunity to discuss their assessment after it had been completed and wanting to make sure
they were “doing a good job.” Feedback was also important to the beef farmers surveyed by
Kirchner et al. (2014), particularly as it related to helping improve the welfare on their farm.
Secondly, the on-farm assessment introduced farm managers to objective assessments of
animals and facilities, exposing them to research in the field of equine welfare. Participants were
most interested in learning how to body condition score their animals, a tool which some
participants indicated they had heard of before but never used. Knowledge transfer by
researchers to the equine community is most beneficial when horse owners see some value in it
(Thompson and Clarkson 2016). In the case of scoring systems, such as the body condition score,
teaching farm managers may have the benefit of helping to combat equine obesity. While studies
reporting equine obesity prevalence in North America are scarce, obesity is recognized as a
serious health problem for horses, and one that is more prevalent than previously documented
(Thatcher et al. 2008, Giles et al. 2014).
Thirdly, the on-farm assessment introduced many farm managers to the Code of Practice
or valuable resources through discussion during and after the assessment. Only 50% of the
participants in this study had heard of the Code of Practice, despite these being industry
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standards, which further demonstrates the need for care and management-related resources to be
better shared with the equine industry. These three educational opportunities are key in helping
to a combat ignorance in the equine industry as well as helping to make the Code of Practice
standards more widely known.
Despite being open to the experience of the assessment process (a predicting factor of
willingness to volunteer; Dollinger and Leong 1993) managers also appeared to consider
themselves knowledgeable about horse care. This would explain why the majority of information
that owners indicated they had learned was about their own facility or specific to the tool itself
(e.g. Body Condition Scoring). It would also explain why some participants indicated that they
felt they didn’t learn anything from participating in the on-farm assessment. Additionally, only
three participants felt that using an on-farm assessment would improve horse welfare. This, too,
can most likely be explained by the voluntary nature of the sample, whereby – in theory – only
owners who were confident in the welfare status of their animals would have agreed to
participate. As such, the value of the on-farm assessment tool as a method to improve welfare
could have been diminished on their property. It is also possible that farm managers were more
focused on the potential for other farm managers to be reprimanded using this system rather than
its use in the improvement of the welfare of animals in their care, as indicated by their answers.
Certainly, it is an attitude that warrants further investigation.
Regardless of what was learned, many managers felt that the on-farm assessment was a
useful educational opportunity and would be particularly useful for new owners. To owners or
managers just starting out, they felt the assessment tool could act as a guide on setting up a
facility to address basic horse needs. Participants felt that the assessment tool was less helpful to
existing or established farms, as many farm managers could not change the facilities they used,
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for financial reasons or because they rented the property. Even so, there was a noted interest in
an accreditation-style program that would allow farm managers to distinguish themselves from
their peers, especially as a way to market themselves to other horse owners looking for a place to
board their horse. With that in mind, a certification system similar to the program outlined by
Global Animal Partnership’s 5-Step™ rating may be the most beneficial to the equine industry,
as the different “tiers” of standards would allow for participants to achieve a score to be
improved upon rather than a pass or fail (Duncan et al. 2012). Using an accreditation program to
help set industry benchmarks (as in (Chapinal et al. 2014 and von Keyserlingk et al. 2012) may
also put pressure on farm owners/managers to adjust their management practices to more
welfare-friendly ones in order to “keep up” with their business competition. While participants
did not expressly indicate that a certification or accreditation program should provide monetary
incentives, many farm managers were concerned about the costs of having to alter their facilities
or change their practices in the event that they wanted to participate in a welfare assessment
program. Burke and Roderick (2006) found that dairy farmers had a similar concern, in particular
because structural issues were also one of the major risks found in their study. Financial
incentive has been cited as an important motivator to improve animal welfare (Kirchner et al.
2014, Ventura et al. 2016) and with the financial concerns that were mentioned multiple times, it
may be worth considering if an accreditation program is implemented.
Interestingly, while 80% (21/26) of all participating farms used their facilities as a
business (e.g. as a boarding stable, riding school), only nine participants indicated they were
interested in having an accreditation program from a marketing standpoint. While no financial
data was collected on participating farms, it is possible that the managers felt they would not
benefit greatly from the potential for increased advertising that an accreditation program could
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provide. It is unclear whether this is due to the fact that time commitment involved in conducting
the assessment is not worth the potential financial gain, or perhaps that only four of the farm
managers were familiar with welfare assessment processes (and their uses in the food market).
While Kirchner et al. (2014) suggested that beef farmers were only moderately interested
in participating in the welfare assessment program due to unfamiliarity with it, experience with
the equine assessment tool resulted in an overall positive view of how useful such a scheme
would be to the industry. Due to the voluntary nature of this study, it was assumed that all
participants had a strong interest in equine welfare which may have biased answers. Even so, the
positive themes of their interview answers suggest that managers perceived the process to be
more intimidating prior to completing the self-assessment, which may be attributed to their
unfamiliarity with assessments or concerns about being judged. There were multiple references
to managers worrying about judgement and penalty as a result of assessments like the one they
experienced, but also multiple references about “bad farms” who participants felt needed to have
their management practices corrected. Despite an aversion to correction, Sørensen and Fraser
(2010) noted that the medical profession had success in maintaining standards of practice
because it has a method to chastise those who committed malpractice. Thus, for “bad farms” to
be removed from the equine industry, managers of standard-compliant must also be subject to
the same system that would discipline those who could not meet basic standards of care
(Sørensen and Fraser 2010).
Though more farm managers than not were interested in making an assessment scheme
such as the one used in this study mandatory, the resistance to imposed or mandatory standards is
not unique to the equine industry (Fraser 2006). Though a mandatory assessment would provide
the enforcement opportunities that many participant farm managers would like to see, the
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likelihood of it being well-received by the industry is lower than if it were a voluntary
assessment (Fraser 2006).
Of note, while participants did receive an honorarium for the completion of all stages of
the project, the effect this had on the results appears to be minimal. The low response rate
suggests that the size of the honorarium was not enough to greatly improve the sample size.

5.5 Conclusion
Farm managers showed a strong awareness of the management aspects of their facilities,
but were less perceptive of the potential structural risks and safety issues. The results from this
project have shown potential for an on-farm assessment tool that evaluates multiple areas to
provide different educational opportunities depending on the needs of the farm managers.
Overall, the on-farm assessment tool was well-received by participants, who provided many
suggestions for future assessments. Participants also showed an interest in an accreditation
program which, if industry-backed, could provide a viable way to combat ignorance in the
Canadian equine industry.

5.6 Animal Welfare Implications
Understanding the perception of on-farm animal welfare assessments – especially their
perceived usefulness to experienced individuals – is of great value in gauging the potential
success of assessment programs. If well-received, an industry-driven on-farm equine welfare
assessment has the potential to better educate farm managers, and, by extension, improve the
welfare of the animals under their care.
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CHAPTER 6: PUTTING AN ON-FARM WELFARE ASSESSMENT TOOL
INTO PRACTICE IN THE CANADIAN EQUINE INDUSTRY - A PILOT
STUDY
6.1 Introduction
On-farm welfare assessments have become a necessity in production animal industries to
evaluate facilities, particularly with changes in legislative standards (Edwards 2007). With such
assessments, one must not only document the animal’s subjective experiences, but also the
manner in which it is being cared for (Scott et al. 2003), often in a single visit. To this end,
Botreau et al. (2007) stress the importance of being both “minimal” and “extensive”, limiting
redundancy while simultaneously evaluating all that is deemed important. Such concerns are
important not only for time constraints, but also for assessment costs, where factors such as
larger sample sizes and greater numbers of indicators make assessments more expensive
(Sørensen et al. 2007). Sørensen and Fraser (2010) noted that, especially in the case of regulatory
assessments, choosing fair and objective measures was also important.
Choosing appropriate measures is not without its challenges. Low correlations between
animal and environmental measures (Mülleder et al. 2007) can prevent the removal of more
time-consuming animal-based measures in favour of quicker environment-based measures.
Observer influence, reliability, and consistency of measures also impact measure choice
(Knierim and Winckler 2009) and must be balanced with what aspects of welfare the assessment
tool is meant to evaluate. In this way the ultimate purpose of an assessment tool (research,
legislative, certification-based, and/or advisory, Main et al. 2003) greatly dictates its benefits,
goals, and limitations. Goals, in particular, have a strong influence on the structure of on-farm
assessments, creating potential conflicts between animal producers and the public with regards to
what is best for both farmer and animal (Ingemann et al. 2009). Assessments which hold farmers
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to a welfare standard determined by the public, for example, may not always be financially
viable for farmers (Ingemann et al. 2009).
Despite the challenges, comprehensive welfare assessments have been created and tested
on multiple animal species including laying hens (e.g. Hegelund et al. 2003), dairy goats (e.g.
Can et al. 2016), pigs (e.g. Courboulay et al. 2009; Scott et al. 2009; Wright et al. 2009), mink
and foxes (e.g. Mononen et al. 2012), cattle/buffalo (e.g. Winckler et al. 2003; Kirchner et al.
2014b), and slaughter animals (e.g. Grandin 2012). Each of these assessment tools, while
following the same basic creation steps, highlight the differences between not only animal
species, but also industries.
With respect to the equine industry, differences across countries make the creation of a
single, internationally-applicable welfare assessment tool virtually impossible (Viksten et al.
2016). Multiple European-based model assessments exist, such as the ‘Assessment Protocol for
Horses’ (Wageningen UR, 2012) and the Animal Welfare Indicators [AWIN] approach (Dalla
Costa et al. 2016), alongside documents which provide suggestions for best care (Viksten et al.
2016). Research has also been conducted on working equids (see Pritchard et al. 2005) and to
evaluate the human-animal bond through on-farm assessments in horses and donkeys (Dalla
Costa et al. 2015), providing a variety of ways to evaluate equine welfare on-farm or in the field.
Research examining how best to apply an on-farm welfare assessment tool in the Canadian
industry is lacking, however.
The Canadian equine industry is made up of approximately one million horses, used
primarily for equestrian sports, pleasure riding, and breeding (Evans 2010). Differences in how
industry information is gathered, combined with the lack of data for the Canadian industry
beyond the 2010 Canadian Horse Industry Profile Survey (Evans 2010) make comparing it to the
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equine industries in other countries challenging. Preliminary analysis at the numerical level
suggests that there is the potential for vast differences in management styles, given the number of
horses in each industry and the available space to house them. The United Kingdom, for
example, contains a little over 400,000 horse-owning households (British Equestrian Trade
Association 2015), which is double the number of horse-owning households in Canada (Evans
2010). Moreover, given the Canadian industry's current organization, any on-farm assessment
programs will most likely need to be voluntary in nature. As a result, an on-farm assessment
devised for the Canadian industry must be timely and easily understandable to owners, who can
then use the experience as an educational opportunity. With the relatively recent revision of the
Canadian national industry standards in the form of the Code of Practice (NFACC 2013)
determining how well these standards are being met and can be met is of great importance to
addressing potential welfare concerns.
The purpose of this study was to pilot test an equine on-farm welfare assessment tool on a
diverse selection of horse farms in Southern Ontario with the goal being to examine its
usefulness and timeliness when used on facilities with a variety of equine uses and management
styles. Additionally, through the initial pilot test, challenges to using such a tool as well as
feedback from farm managers will further refine the tool for future work.

6.2 Method
The experimental procedures described here were approved by the University of Guelph
Research Ethics Board (REB# 16AP015) and the Animal Care Committee at the University of
Guelph in accordance with the Canadian Council of Animal Care (CCAC 2009). Prior to the start
of the development of the assessment tool, the study’s assessor (C. DuBois) attended training
conducted by the Professional Animal Auditor Certification Organization Inc. (Missouri, USA)
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to train slaughter plant auditors, and completed Equine Investigations Academy Level 1 (offered
by the Colorado State University and Code 3 Associates and intended to train animal cruelty
officers in the evaluation of horses and equine facilitates) to prepare for conducting on-farm
equine assessments. Both of these training programs provided the necessary background in the
theory of on-farm assessments and practice in using all types of measures (animal-, resource-,
and management-based).

6.2.1 Development of the assessment tool
A comprehensive literature review was conducted with the focus predominantly on
feasible animal-based measures to determine what measures were best suited for evaluating
equine welfare outside of an experimental setting. Measures were categorized under the Five
Domains (Mellor 2016) and evaluated based on their timeliness (animal-based measures could be
completed in under ten minutes per animal), repeatability (using inter-observer reliability scores
documented in existing literature), ease of use (technique could not involve complex or
expensive equipment), and feasibility (measures could be conducted by a lay person and were
not considered invasive – e.g. blood sampling) for an on-farm assessment. In addition to
scientific literature, existing on-farm welfare assessments used in other livestock as well as other
equine industries (e.g. working equids, European equine industry) were also consulted.
When a list of acceptable measures had been compiled, the assessment tool was
constructed using the requirements outlined in the National Farm Animal Care Council’s
(NFACC) Equine Code of Practice as the standard. The Code of Practice was chosen due the fact
that it was created as a guideline for the Canadian industry as a whole, regardless of the
industry’s diversity. In the event that a requirement in the Code of Practice and its accompanying
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information section did not include concrete numbers (e.g. for barn dimensions), recommended
values were used instead. Requirements were chosen from sections which would apply to all
facilities and could be evaluated using only a single farm visit. As such, the assessment did not
evaluate any requirements from the Code of Practice sections which covered feedlot and
reproductive management, transportation, change or end of career, and euthanasia. Some
requirements from the duty of care and health management sections were also removed due to
their unsuitability for this project (e.g. castration methods).
The final assessment tool (Appendix C) consisted of five sections examining husbandry
and current management practices, indoor environment, outdoor environment, safety, and a
health-based section. Resource-, management-, and animal-based measures were utilized in order
to give a comprehensive picture of both the state of the animals as well as their living conditions.
The assessment tool was reviewed by an advisory committee (KM, DBH, TD, PL) before it was
deemed acceptable and an accompanying training program was developed. For each measure a
tick box was used to indicate if the farm met the standard (e.g. provided water indoors for
horses) or did not.

6.2.2 On-farm Assessments
Equine farms (n=26) in southern Ontario were recruited via telephone or email to
participate in the on-farm assessment tool testing. Participating farms cited their primary use as
boarding facilities (38%), riding schools (23%), private or "backyard farms" (15%), trail riding
or rental facilities (8%), therapy farms (8%), and farms which specialized in raising and starting
young horses (8%). On-farm visits were conducted by the study assessor and one additional
trained assessor from August to December 2016. Time taken to complete the assessment and
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weather conditions were recorded along with all information and scores from the on-farm
assessment. Assessors were instructed to indicate any situation which hindered or stopped them
from properly evaluating an individual animal or a section on the assessment tool (e.g. no
suitable area for conducting a lameness test).
Following the on-farm visit, farm managers participated in an interview process whereby
the results from their on-farm assessment were discussed with them. Afterwards, they were
asked to comment on their experience with the assessment and any changes they felt needed to
be made to it. This interview, conducted by the same assessor, was scheduled after the on-farm
assessment had taken place, and consisted of a series of scripted questions which owners
answered. This data was audio recorded onto Samsung Tablets (Model #: SM-T350NZAAXAC)
and later transcribed.

6.2.3 Statistical Analysis
A step-wise linear regression was conducted using SPSS Statistics for Windows (Version
24.0. Armonk, NY: IBM Corp, 2016) to determine which factors (e.g. number of horses on the
property, turnout style) were associated with the time taken to complete the on-farm welfare
assessment. The following factors were used in the model: total number of horses on the farm,
number of horses in differing group sizes (individual, pair, small [3-5], or large [6+]) per farm,
number of horses in different turnout styles (out 24/7, out for 12 hours, out for short periods of
time [between 1-4 hrs]) per farm, and the order in which farms were assessed. A correlation was
also calculated using the same software to determine if there was a relationship between the
number of staff hired at a facility and the number of horses present. All management-related
questions were descriptively coded using NVivo 11 qualitative data analysis Software (Version
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11.3.1 777, QSR International Pty Ltd. Version 11, 2016). The number of farms that answered
each management question similarly (e.g. similar turnout style) was tabulated and a percentage
calculated.

6.3 Results
6.3.1 Farm-Level Demographics
Farm managers acquired their equine knowledge from a variety of sources, each with a
unique background that may or may not have included “formalized” education. Managers cited
their entrance into the equine industry as gradual, beginning through "growing up with horses"
(27%, 7/26), riding experience (31%), and/or working as a stable hand (38%). These
experiences, along with mentorship (23%) provided the backbone for their equine-related
training, with 42% of managers indicating they had been in the industry for more than ten years.
Outside of these more "hands-on" approaches, managers also reported that they had equinerelated certificates (e.g. massage therapy, 50%), had completed an equine-related post-secondary
education program (e.g. equine studies diploma, 42%), or attended clinics and workshops (42%)
to further their knowledge.
Managers indicated that they most frequently consulted with veterinarians when they had
equine-related questions (88%) In addition, managers also used the internet (50%), books (23%),
contacted a non-veterinary professional (e.g. a farrier, 42%) or a friend/mentor (38%) to obtain
knowledge. Of the nine document names (related to equine welfare) presented to participating
farm managers, managers were most familiar with the biosecurity handout distributed by Equine
Guelph (Skelding n.d.; 54%) and the NFACC’s Equine Code of Practice (2013; 50%).
Eight farms employed full-time staff, 17 employed part-time staff, and nine employed no
staff at all (meaning the care of the facility and animals was done entirely by the manager and
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potentially their family members). There was a moderate, positive correlation between the
number of horses and the total number of staff employed (r=.587, n=26, p=0.002). Those
facilities with full-time staff hired no more than three individuals, while those with part-time
staff could have as many as twelve. Turnover of staff was reported to be low, with four farm
managers citing “school changes” (e.g. going to university) as reasons why they might need to
hire new staff. All managers who hired staff indicated that they expected staff to have preexisting horse experience as outlined on their resume. Once hired, staff members were
predominantly trained through mentoring or shadowing (14 farms). Only four farm managers
indicated that they provided their staff with written instructions during training, and only one
described a formal training process that all staff members were required to undergo. The general
consensus was that staff members were hired with the existing base knowledge required for their
job and only needed to be taught the “inner workings” of the particular farm.
Turnout practices differed not only between farms but within a single farm, where
different horses were on different turnout “routines” depending on factors such as paddock
availability and horse owner preference. Twenty-two farms had at least one horse on 24/7
turnout, with a range of 13% to 100% of all animals on the property being kept on this turnout
style. A total of seven farms only kept horses in this turnout style. Additionally, 19 farms turned
horses out during the day but stabled them at night; six stables used this style exclusively. Six
stables turned horses out for short (1-4 hr) periods; of these, five stables used this turnout style in
combination with the other two. No farm had any horses that were not provided with turnout. In
the case of group size, farm managers most commonly divided their horses into at least three
different types of groupings per farm (single, pairs, small groups [3-5], or large groups [6+]).
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Farms that had higher number of horses kept them, on average, in large groups (Median 8; IQR
6-31 horses).
With respect to exercise, differences in horse usage resulted in differences between
farms. In the cases where the facility was a riding stable, animals were used three to six times a
week, with their use increasing during the summer and decreasing during the winter. Work times
ranged from 15 minutes to four hours/session depending on the nature of the work. Horses
typically had at least one day off per week, and in five cases managers specifically indicated that
the horses did not work in more than two lessons per day. In the cases where the facility was a
private or “backyard” farm, horses could be ridden rarely or as often as three times a week. In
two cases, the farm managers indicated that the exercising of the horse was at the individual
horse owner’s discretion, and as such varied between animals. On two farms, animals were never
ridden.

6.3.2 Assessment Process
On average, the assessment took 144 ±15 minutes, with the shortest assessment taking 42
minutes and the longest assessment taking 285 minutes. Horse numbers differed greatly between
farms, with the smallest farms having four horses while the largest farm had 99 horses (average
22 horses per farm ±21 horses). Due to time and the sampling protocols, animal-based measures
on individual horses were capped at 50 animals. The assessment was conducted in sunny,
overcast, and rainy conditions, and the duration of the study meant that some assessments were
conducted while there was snow on the ground. Assessments were conducted in the morning or
afternoon, depending on the schedule of the farm manager. Horses were assessed indoors or
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outdoors, depending on the farm’s turnout practices. To this end, some horses had to be caught
and haltered by the assisting farm manager before they could be assessed.
A stepwise linear regression indicated that the time each assessment took (in minutes)
was associated with the number of horses on the property, the number of horses turned out
during the day only, and the order in which the assessment was conducted with 1 being the first
farm assessed and 26 being the last farm assessed (F(3,22) = 25.956 ; p < 0.0001 ; R2 = 0.780).
The total time an assessment took in minutes can be represented by the following equation:
158.217 + 1.836 (Number of Horses) - 5.150 (Order) + 2.315 (number of horses on full-day
turnout). The number of horses and the number of horses specifically on full-day turnout
increased the time an assessment took by 1.8 and 2.3 minutes respectively, while the later an
assessment was conducted decreased the time taken.
Facilities were most typically not in-compliance with the structural aspects of the Code of
Practice (40-70% of farms), particularly in relation to height and width elements within the barn
(e.g. ceiling height, aisle widths). The provision of outdoor shelter (42% noncompliant), the
cleanliness of outdoor water troughs (42% noncompliant), and the segregation of new arrivals
(31% noncompliant) were also areas where managers did not meet the standards outlined by the
NFACC Equine Code of Practice. By far the most common risk area was the preparation of staff
for emergency scenarios. While 23% of farms did not have any available emergency plan, 88%
of the farms with hired staff had not conducted a mock drill to practice executing an emergency
plan.
Conversely, all farms which participated in this research study maintained a lit barn with
dry stalls and ensured access to indoor water for all animals. Managers also safely stored hard
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feed in rodent-proof containers or on raised platforms and reported that they had good rapport
with a veterinarian.

6.3.3 Assessment Difficulties
Farm manager and assessor feedback highlighted several areas that would pose
challenges to a successful on-farm welfare assessment program. Ownership of property,
ownership of horses and financial difficulties involved in making changes to comply with Code
of Practice standards were all areas that may make “passing” an on-farm assessment impossible
for certain owners. Farm mangers indicated they were reluctant to spend money altering their
facility if they did not own the property, especially in the event of a large renovation to comply
with the Code of Practice barn structural standards. Farm managers often managed animals that
did not belong to them, and as a result, could not always make changes to the lifestyle of those
animals. Additionally, farm managers were concerned that they may be evaluated more harshly
for animals on their property with pre-existing conditions that might compromise welfare (e.g.
laminitis). They indicated that biases exhibited by individuals within their industry might
negatively impact their evaluations and stressed the importance of a third-party assessor if any
kind of on-farm assessment program was implemented.
With respect to conducting the assessment itself, assessors noted the difficulty of
catching and handling horses who were kept on 24/7 turnout, which was both a timeliness and a
safety concern. A wide variety of bedding types (e.g. pellets, hay, chopped straw, etc.) and floor
composition (e.g. concrete, rubber mats, stall mattresses) made objectively scoring adequate
bedding depth challenging. Evaluating the appropriate size of non-manmade shelters (e.g.
treelines) was impossible. Though the intent was to provide a lameness score on all evaluated
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animals on a property, it was not always safe or practical to trot some animals by hand to
complete this assessment. Of the 26 farms evaluated, 37% of them had animals which could not
be evaluated for lameness due to the farm layout, handling ability or physical reasons (e.g. mares
with foals underfoot). Finally, all numerical values in the Code of Practice are intended for
horses and, in the case of structures such as outdoor shelter, it is unclear how these values
translate to ponies.

6.4 Discussion
6.4.1 Farm Level Demographics
Even within a relatively small sample size, differences emerged between farms with
respect to owner education, staffing and training methods, turnout practices, and the average
exercise times/frequencies for animals on the property. Half of the owners involved in this study
had some equine-related certification, though this number may have been biased if those who
had more education would be more inclined to participate in a research study. Evans (2010)
noted in the 2010 Canadian Horse Industry Profile Study that 77% of interviewed participants in
Ontario had some post-secondary education, which may include the equine-related certification
highlighted during this study. The differences in numbers are likely accounted for by the
differences in target audience; while the Industry Profile Survey examined all participants in the
equine industry, this study focused only on those individuals who managed farms.
All farm managers who had post-secondary equine education also had “hands-on”
experience growing up and/or experience looking after horses. Farm staff, in turn, learned farmspecific information from the facility managers, but were expected to arrive with some level of
equine knowledge themselves. This is further supported by Evan’s (2010) findings which noted
that the majority of equine industry participants had been involved in the industry through horse
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ownership, riding/driving, or both for more than ten years. In this way, mentorship becomes the
primary method of knowledge transfer among those working in the equine industry, with their
experiences dependent on the farm or farms they have worked at. This is a similar result to that
found by Visser and Van Wijk-Jansen (2012) who reported that 82.8% of surveyed horse
enthusiasts in the Netherlands acquired horse-related information through other industry
participants. Evans (2010) also noted that horse owners most commonly received their
information by word of mouth or from their veterinarians (42% and 30% respectively),
especially in the case of contagious disease. Understanding the way knowledge is transferred in
the equine industry is key to helping bridge the gap between equine industry participants and
those conducting scientific research. If horse owners are predominantly learning their skills from
other industry members and then consulting these mentors and veterinarians when they have
equine-related questions, the role of the veterinarian in providing up-to-date information
becomes crucial.
While industry-level diversity has previously been documented (Evans 2010), this is the
first study to the authors' knowledge that shows not only inter-farm but also intra-farm diversity.
Horses can be kept in a multitude of turnout styles (24/7, full day, and short periods) and in
differing group sizes within a single farm. As stated earlier, welfare assessments must account
for the subjective experiences of the animal, a task that is challenging enough when all animals
are kept in the same type of housing system. This type of diversity must be factored into future
assessment tools, allowing for the flexibility to assess horses in a variety of environments which
may have different welfare risks associated with them. Exercise frequency and duration could
also differ within a single farm, though horses worked on a regular schedule were always given a
day off. "Optimal" exercise for horses remains unclear (Firth 2006), no doubt due to the
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complexity of and the effects of early life on the musculoskeletal system; it would be useful to
determine objective and viable on-farm measures of overwork.

6.4.2 Assessment Process
When compared to other equine on-farm assessments, the 144 min average duration in
this study was comparable to a Swedish assessment protocol (120-240 min; Statens
Jordbruksverk 2009, 2012). This assessment tool, as described by Viksten et al. (2016),
contained predominantly resource-based (46.7%) and management-based (35.6%) measures,
with only four animal-based measures. In this respect, the Swedish assessment protocol is similar
to the assessment tool developed for this study, which likely accounts for the similarities in time
to complete the assessments. In comparison, the Horse Welfare Assessment Protocol (HWAP;
also outlined in Viksten et al. 2016), took between 200 min and 520 min, but included 20
animal-based measures.
The linear regression indicated the duration of the assessment was significantly impacted
by the total number of horses, the number of horses on full-day turnout, and the order in which
assessments were conducted were associated with the duration of the assessment. It was not
unexpected that the time taken would increase with horse number, particularly due to the wide
range of total horse population on farm (as low as four individuals and as many as 99
individuals). In addition, the number of horses on full-day turnout increased the time taken
because horses who were only turned out during the day were then stabled at night. As a result,
the increase in time had more to do with the increased time taken measuring the indoor
environment than number of horses. Finally, it is most likely that the total time taken to complete
the on-farm assessment decreased as assessors became more experienced using the assessment.
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As a result, farms assessed earlier in the project took longer than those completed later in the
project, even when horse number was comparable.
In comparison, the time taken to conduct the HWAP depended on timeliness of staff at
catching and moving horses, what equipment the horses were wearing, and the facility layout
(Viksten et al. 2016). Anecdotally, assessors noted that how the horses were handled seemed to
affect how efficiently the assessment was conducted, but this assessment did not include a
measure to record the effect of staff. Similarly, assessors did not record what equipment (e.g. fly
mask, blankets) horses were wearing at the time of assessment, so no direct comparisons can be
made. Viksten et al. (2016) also noted that there were instances where the number of staff
present was not enough to assist with the assessment process. This was not the case in the current
study, as owners were informed beforehand that a staff member was required to be present for
the duration of the assessment. It is worth noting, however, that 67% of the farms assessed
indicated that they had paid staff. This percentage is higher than the value reported by Evans
(2010), who found that only twelve percent of farm managers in Ontario indicated they had paid
staff. The lack of any staff, combined with required staff presence during on-farm assessments,
may pose significant challenges for future assessments and is worth attention when designing onfarm assessments.

6.4.3 Assessment Challenges
Though designed to be as basic (yet comprehensive) as possible, there were still times
when the assessment failed at evaluating animal welfare for a variety of external reasons. During
the project there were several instances where owners could not catch certain horses on their
property, or horses could not be assessed safely within the confines of their paddocks. Removing
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horses individually from paddocks, while safer for assessors in some cases, also caused anxious
behaviours in some of the animals (e.g. whinnying, stiff posture). Similarly, some horses that
were kept inside for the duration of the assessment displayed nervous behaviours (e.g. tensed
muscles, visible whites of the eyes) when approached by assessors, which was thought to be a
reaction to an unfamiliar human smelling of antiseptic (i.e. like a veterinarian). In the case of
certain animal-based measures, such as body condition scoring where palpation was necessary,
the handling experience of the horse and the staff assisting with the assessment was crucial to
obtaining reliable scores without endangering anyone involved. While no farm visited in this
study had only animals that could not be safely handled, more “fallback” measures may be
necessary for future assessment tools in the event that a horse cannot be caught to be evaluated.
The inability to score lameness is not unique to this piloted assessment tool. Viksten et al.
(2016) reported that 57.7% of the 26 farms assessed had animals that could not be scored on
lameness due to weather and handler issues. This, compounded with the lack of an area to safely
or accurately assess horses for lameness, suggests that alternative methods should be developed
for on-farm assessments for horses. Techniques similar to those seen in cattle (e.g. Chapinal et
al. 2010), where lameness can be assessed based on weight distribution may – if valid – prove
useful in cases where horses cannot be gait scored by trotting in hand.
Through the creation and testing of this assessment tool, areas in which further research
is needed were brought to light. Dimensions for non-man-made shelter (e.g. treelines),
dimensions for pony shelter vs. horse shelter, and the interaction between bedding type and floor
type to determine ideal bedding depth are all areas in which assessors reported difficulty in
reaching an objective score. Additionally, the vague wording of certain requirements in the
Equine Code of Practice meant that recommendations were used instead, which may be
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acceptable if an on-farm welfare assessment is meant for certification but not if it is to ensure
legislative compliance.
The next logical step in future on-farm equine welfare assessments is to assign values or
weights to different measures, such that this tool can generate a “pass” or “fail” score for each
farm assessed. Doing this requires a strong scientific basis for what horses need and value to live
a good life. Where measures were unsuccessful or difficult to score on-farm, new research must
be conducted to determine ways of assessing these criteria (e.g. provision of bedding) in an
objective manner. If a criterion cannot be measured objectively, but its presence or absence does
not contribute significantly to the horse’s welfare (as determined by robust literature) then it may
not need to be evaluated for the purposes of an on-farm assessment. As this was the first pilot
test of this particular tool, it will doubtlessly need further testing and alterations in order to reach
a stage where it can be applied nationally. Collaboration with industry stakeholders and scientific
experts – both within Canada and internationally – will help to ensure that the assessment tool is
not only scientifically sound but also feasible and useful to the Canadian equine industry.
Additionally, the importance of finances cannot be understated, as in many cases the risk
factors identified by this assessment tool were structural (e.g. aisle width) in nature. If farm
managers cannot meet the structural elements of the Code of Practice for their farms, one must
determine how much this affects equine welfare and if the effect can be made negligible with
good management practices. Understanding what owners can feasibly accomplish to meet
standards is critical in the success of an on-farm welfare assessment program, especially as it is
likely to be incentive-driven in the Canadian industry. If owners desire to improve their animals’
welfare, but cannot afford to make the types of changes required by the Code of Practice, onfarm welfare assessments would be largely ineffective at improving welfare.

169

In conclusion, though further refinement is needed before such an assessment tool can be
used on a national scale, this pilot has successfully demonstrated that such a tool has the
potential to be used in the incredibly diverse Canadian equine industry. It is hoped that, through
the information gathered in this project, future developments in scientific literature and updates
to the Equine Code of Practice, an objective and comprehensive on-farm assessment tool can
serve to improve the welfare of equines in the Canadian industry.
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CHAPTER 7: GENERAL DISCUSSION
It is clear that our lack of knowledge regarding the Canadian equine industry can be split
into two categories; the first, knowledge of the welfare status of the animals themselves, and
second, our knowledge regarding prevalent attitudes and perception of equine welfare. Both play
an equally important role in determining what welfare concerns need to be addressed, as well as
areas where more educational outreach and scientific inquiry are necessary. This lack of
information also jeopardizes our ability to predict how horse farm owners and managers would
respond to an on-farm welfare assessment program. If the NFACC’s Code of Practice is to be
used to enforce industry standards, as is the case with Dairy Farmers of Canada’s proAction®,
then there must be a better dialogue between industry participants and scientists. It was with this
in mind that this project sought not only to report on equine professional opinions of welfare, but
also the responses of farm owners and managers after experiencing an on-farm assessment
firsthand. Furthermore, the logistics and practicality of using an on-farm assessment and training
individuals to conduct it was also documented, such that these methods could be built upon in
future research. As a whole, this was the first step taken towards creating a baseline
understanding of welfare in the Canadian equine industry.

7.1 Important Findings
As mentioned earlier, the research conducted as part of this thesis was primarily exploratory
in nature, seeking to document aspects of the equine industry yet to be reported in Canada. In the
Delphi survey, equine professionals repeatedly returned to the theme of ignorance, citing it as
both a cause of poor equine welfare and a motivator behind it. To this end, education – notably
without additional industry group or government oversight – was determined to be the best way
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to combat this, starting at the individual level to improve industry welfare. The lack of consensus
is in and of itself an important finding as well, as it indicates the need for more research as to
why this is the case. Through the use of vignettes, equine professionals demonstrated that both
the consequences and duration of a potentially welfare-compromising situation play a decisive
role in welfare evaluation. Their responses suggested that equine pain and injury were the easiest
welfare threat to identify.
In conjunction with the on-farm component, farm managers accurately reported welfare
concerns in their management practices, but greatly underestimated the structural welfare risks
on their farms. Post-assessment interviews allowed for owners to provide feedback, not only on
the assessment process, but also on how they thought a tool like the one used in this project
would be best used in the equine industry. Farm managers reported that the on-farm assessment
tool had the potential to provide education, guidance to newcomers, and credibility to established
businesses. Challenges to the implementation of an on-farm welfare certification program, such
as horse and property ownership, highlighted the importance of considering the “big picture”
when looking at applying welfare science to a practical setting.
The variety of horses in the Canadian equine industry – with respect to size, breed, gait, and
management style – means that assessors must be well-trained to ensure reliability. In this
project, trainee assessors demonstrated the necessity of both classroom and hands-on training in
order to prepare them for evaluating a diverse population on-farm. With respect to the tool itself,
the pilot testing indicated that, on average, it took 144 ± 15 minutes to assess a single property on
NFACC code standards, with the number of horses, the presence of a barn, and the order in
which assessments were conducted influencing the amount of time taken. There is much room
for improvement to an equine on-farm assessment, particularly with regards to identifying future
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research needs. The results of this study, however, will help lay the groundwork for future
assessment tools, highlighting both the successes and challenges of trying to evaluate welfare in
the field.

7.2 Limitations and Future Research
As with all scientific research, this project was not without its limitations, which have been
discussed in full within each chapter. Sample size was, of course, the biggest of these, for both
the qualitative and quantitative elements of this study. A low initial response rate and a decline in
participation as the Delphi rounds progressed (though expected) meant that the results had to be
taken somewhat cautiously from the later rounds. It is worth noting, however, that Delphi
researchers have deemed a sample of between 10-15 homogenous experts as acceptable (Delbecq
et al. 1975; Ziglio, 1996). This is because the prime focus of the Delphi method is the quality of
the data gathered (Powell 2003). Due to the heterogeneous nature of the expert sample in this
study, however, if this style of survey was to be repeated it may require a larger sample size to
produce the most robust results. Certainly, the study bears repeating in order to determine if
similar results can be achieved, as the importance of professionals (particularly veterinarians) as
vectors of information transfer cannot be undervalued. The sample size for the on-farm portion,
while relatively small, was still diverse and represented numerous different farm “types.” As the
intent of this project was to test the tool itself and not determine the prevalence of welfare
problems in a representative sample of the industry, the sample size is less of a concern.
Recruitment and primary method of contact may have also played a role in both respondent
rate and respondent bias. Participants were primarily recruited via emails, though telephone calls
were made to those who could not be reached by email. While reminder emails were circulated,
these are only effective if read by the recipient. The frequency at which potential participants
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checked and responded to their emails would have impacted whether or not they missed
deadlines, and thus may have been a factor in the decrease in participation between Delphi
rounds as well as the low response rate for the on-farm assessment portion. The voluntary nature
of both the Delphi survey and the on-farm assessment undoubtedly limited the total sample size,
particularly for the on-farm assessment. Additionally, without an available registry for all horse
farm owners, participants had to be located by the public availability of their contact information.
This meant that, unless solicited by other participants, all participating farms offered some sort of
service (e.g. boarding) and that those individuals with “backyard” farms were missed in the
recruitment phase.
With respect to respondent bias, as is generally the case for surveys, only individuals with the
time and inclination will participate, which does not ensure any kind of random sampling from
the target population. Though the demographic information from the Delphi survey did align
with the horse population demographics (i.e. the largest number of individuals were from
provinces with the larger horse populations) there were still provinces and territories which were
not represented in the survey. This may speak, perhaps, not only to the fragmentation of the
equine industry stakeholders but also its scientists and professionals. A similar participation bias
can be found with respect to the on-farm pilot assessment portion, where only those having the
necessary time and staff availability to support the project could volunteer. The addition of an
honorarium for completing the on-farm assessment could have also influenced participation,
though given the low respondent rate, this effect may have been limited.
The availability of equine-tested on-farm measures, as well as the availability of people
necessary to train me as the primary assessor in these measures, greatly impacted what types of
measures could be used in the tool. As a result of a lack of standardized on-farm assessment

174

training for animal-based measures, the assessment tool used predominantly environmentalbased measures. It also had to be relatively short in duration, meaning that animal-based
measures that required more time (e.g. QBAs) were avoided. With different resource availability
and added research – particularly further support for existing assessment scales and validation of
on-farm measures of positive affective states in horses – different measures could have been used
that may have been more valid or provided better insight into the welfare status of the horses
assessed. This study would have greatly benefited from more validated animal-based measures
(especially tailored towards ponies if significant differences exist between them and horses),
concrete values determining ideal conditions for horses (especially space needs), the opportunity
to use an algometer to objectively evaluate response to pressure (e.g. to determine back pain),
and a more efficient and effective method to reach potential participants whose contact
information was not publically available.

7.3 Implications and Future Directions
One of the most important areas this research has influenced is to provide a plethora of
future directions for research in equine welfare to take, particularly welfare in the Canadian
industry. To make the best use of the information gathered from the Delphi study actual
prevalences of welfare issues within the industry need to be documented. Survey participants
identified the perceived threats to welfare, as well as where in the industry they thought horses
were most at risk, but these perceptions need to be matched against actual data to determine if
the welfare problems indicated here are as widespread as they seem. This will also help to direct
equine welfare research towards areas with an identified need. Additionally, examining the
motivators listed by survey participants may help to better direct welfare improvement efforts.
Humans dictate the management, and therefore the welfare of animals under their care, and as
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such it is important to understand what barriers exist that prevent them from improving welfare.
The answers provided in the Delphi survey, and from other international industry surveys,
suggest that it is not a lack of care but a lack of knowledge or finances that are the root of equine
welfare issues. If this is the case, then it is worth trying to determine low cost, but highly
effective, methods of improving welfare.
The recurring themes of ignorance throughout the three rounds of the Delphi survey also
warrant further investigation, specifically into tracking how well educational outreach programs
are reaching their target audience. If better education is necessary to improve equine welfare, the
ideal methods of disseminating information need to be determined. One of the benefits of an onfarm assessment program would be the individualized education opportunity for farm owners
and managers, with respect to welfare. Not only does the assessment process better inform
managers about the state of the animals in their care, it would also open discussion for changes in
management and help set tangible goals for improving welfare. Educating owners this way may
also be able to reach a wider audience. As was demonstrated by discussions with the farm
managers, communication between participants in the equine industry is the primary method of
information exchange. Getting owners and managers involved in the welfare discussion may, in
turn, get their colleagues and acquaintances involved, and – if the barn offers boarding services –
educate boarding horse owners as well.
With respect to the assessment tool, future directions have been discussed in great detail in
Chapter Six. Most importantly, further refinement based on feedback as well as new research
will help to ensure that it utilizes the best possible method for evaluating equine welfare. In order
for an assessment tool to be used in any kind of certification program, however, critical levels
need to be determined for all measures such that farms, at the very least, can “pass” or “fail” an
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assessment. These levels can then be expanded further to create a more tiered system with
different levels of welfare standards. As it stands, farms can only determine where they are not
meeting the standards outlined in the Code of Practice using this tool, which is not conducive to
providing the certification program indicated as useful by participating farm managers.
To summarize, this thesis project was the first Delphi survey of Canadian equine
professionals which offered insight into the perception of welfare issues, potential methods of
correcting these issues, and the motivators behind them. Through the training program and pilot
testing of an on-farm welfare assessment, additional reliability data for equine animal-based
measures of welfare was added to the literature. Participating farm managers demonstrated an
accurate perception of their own management practices and provided feedback on the assessment
process, information which is vital to the success of any future on-farm assessment program.
Finally, an on-farm equine welfare assessment tool designed specifically for the Canadian
industry was pilot tested, paving the way for the future of equine welfare assessment.
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APPENDICES
Appendix A - Owner Self-Assessment
PART A – INDOOR ENVIRONMENT

1. Is there a barn on the property? If yes, continue. If no, skip this section.

 YES

 NO

2. Are the entrances to the barn wide enough for a human and a horse to pass through safely?

 YES

 NO

 N/A

3. Is the ceiling high enough such that horses do not hit their heads when standing quietly?

 YES

 NO

 N/A

4. Is the barn lit by windows or some form of artificial lighting?

 YES

 NO

 N/A

5. Are aisleways wide enough for a human and a human and a horse to pass through safely?

 YES

 NO

 N/A

6. Are stalls large enough for the horse (or horses) occupying them to lie down without getting cast?

 YES

 NO

 N/A

7. Are stalls bedded deeply enough to avoid causing injury to the horses stalled in them?

208

 YES

 NO

 N/A

 NO

 N/A

8. Are stalls cleaned regularly?

 YES

9. Do horses have access to fresh, clean water while inside?

 YES

 NO

 N/A

 NO

 N/A

10. Do you rarely smell ammonia in your barn?

 YES

Indicate any areas or management practices you believe may be responsible for compromised well-being
for your animals in this indoor environment:

PART B – OUTDOOR ENVIRONMENT

1. Are horses turned out at some point during the day or night? If no skip section.

 YES

 NO

 N/A

2. Are horses turned out in groups OR in a paddock where they can see other horses?

 YES

 NO

3. Are the fences used on the property appropriate for horses?

 N/A
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 YES

 NO

 N/A

4. Are paddock gates wide enough to safely allow a human and a horse to pass through?

 YES

 NO

 N/A

 NO

 N/A

 NO

 N/A

5. Do horses have a mud-free area in their turnout area?

 YES

6. Do horses have access to fresh, clean water?

 YES

7. Do all paddocks have a shelter, either man-made or a line of mature trees?

 YES

 NO

 N/A

Indicate any areas or management practices you believe may be responsible for compromised well-being
for your animals in the outdoor environment:

PART C – SAFETY

1. Is the farming equipment (e.g. tractor) stored in a separate building from the main barn?

 YES

 NO

 N/A
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2. Is there a fire extinguisher available in the barn?

 YES

 NO

 N/A

3. Is there a first aid kit available in the barn or a centralized location?

 YES

 NO

 N/A

4. Is there a list of emergency numbers readily available to staff?

 YES

 NO

 N/A

5. Is there an emergency plan in the event of a fire or other natural disaster?

 YES

 NO

 N/A

Indicate any areas or management practices you believe may be responsible for compromised well-being
for your animals’ safety:

PART D – EQUINE HEALTH

1. Is hard feed (grain) stored in rodent-proof (hard plastic or metal) containers OR raised off the ground on
skids?

 YES

 NO

 N/A

2. Are the majority of the horses on the property carrying good weight? (Not too fat, not too thin)
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 YES

 NO

 N/A

3. Does the farm owner have good rapport with a veterinarian?

 YES

 NO

 N/A

 NO

 N/A

 NO

 N/A

4. Does the farm keep up-to-date deworming records?

 YES

5. Does the farm keep up to date farrier records?

 YES

6. Is there a hospital barn OR a place to segregate new or sick animals?

 YES

 NO

 N/A

 NO

 N/A

7. Are new arrivals segregated?

 YES

8. Are you able to easily catch most horses when they are turned out on your farm? If horses are never turned
out, indicate N/A.

 YES

 NO

 N/A

Indicate any areas or management practices you believe may be responsible for compromised well-being
for your animals’ health:
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Appendix B – Post-Assessment Interview Questions

1. Were you familiar with this type of assessment process before the research project?

2. How well was the whole process explained to you? Is there anything you wish you’d known before
agreeing to participate?

3. Describe your overall impression of the process.

4. Discuss your feelings on how long the assessment took. Was it too long? Too short? Were there portions
that seemed to drag more than others?

5. What was the most important piece of knowledge you took away from this experience? Why?

6. What do you see as this project’s greatest value to the equine industry?

7. If you were given access to this tool, would you use it to assess your own farm? Why or why not?

8. If there was one thing you could change about the assessment process or the tool itself, what would it be
and why?

9. Overall impression of this project?

10. Any final comments?
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Appendix C – On-farm welfare assessment tool

FARM REFERENCE NUMBER:

Date:

__________________________________________________________

Weather Conditions:

__________________________________________________________

Name of Assessor:

__________________________________________________________

Farm Location (exact address): _________________________________________________________
Farm Owner/Contact Person: __________________________________________________________
Farm Contact Information
Phone Number:
Email Address:
Additional Notes:

__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________

TIME START:

TIME FINISH:

214

PRE-ASSESSMENT OWNER/CONTACT QUESTIONAIRE – TO BE CONDUCTED BY ASSESSOR

1. Is the contact person/interviewee the farm owner?

YES

NO

If no, indicate their role on the farm:

2. How many equids are there on the property (Equids includes horses, ponies, miniature horses, donkeys,
mules, and hinnies)?

3. Paid Staff:
- How many staff are employed full-time?
- How many are employed part-time?
- On average, how fast is the turnover of staff?
- Do you require that staff are properly trained before working with horses? What do you consider
“proper training”? Can you give an example?
- What tasks are paid employees assigned?

4. Unpaid Staff:
- How many volunteers do you employ, if any?
- What is the average age of your volunteers?
- On average, how fast is the turnover of volunteers?
- What training do you provide for volunteers?
- What tasks are volunteers allowed to do

5. When hiring new staff or volunteers, how do you prepare them for working at your facility? (Training,
mentorship, etc.)

6. What equine care and handling training have you had?

7. Who or what do you consult when you have horse-related questions or concerns?
8. Are you familiar with any of the following documents regarding horse welfare?





Code of Practice for the Care and Handling of Horses (NFACC)
Brambell Report’s 5 Freedoms
Recommended Handling Guidelines and Animal Welfare Assessment Tool for horses
Equine Biosecurity Principles and Best Practices (Alberta Veterinary Medical Association & Alberta
Equestrian Federation)
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Biosecurity for horse owners: Information sheet (Equine Guelph)
Horse Handling Facilities (Alberta Agriculture, Food and Rural Development)
Manure and Pasture Management for Horse Owners (AAFRD)
Composite Horsemanship Manual (Certified Horsemanship Association)
Equine Restraint (Pennsylvania University Veterinary Medicine)
Other: ________________

9a. Please describe the stabling and turnout practices utilized on this farm.
 24/7 turnout ( ___ indicate # horses)
 Outside during the day, inside at night ( ___ indicate # horses)
 Short turnout periods [between 1-4 hrs] ( ___ indicate # horses)
 No turnout ( ___ indicate # horses)
 Horses turned out individually ( ___ indicate # horses)
 Horses turned out in pairs ( ___ indicate # horses)
 Horses turned out in groups of (inclusive) 3-5 ( ___ indicate # horses)
 Horses turned out in groups of ≥ 6 ( ___ indicate # horses)

9b. Do you change anything in your stabling and turnout practices during inclement or extreme weather? (For
example, heavy rainstorms, freezing rain, ice storms, temperatures below -20 degrees Celsius or above 30
degrees Celsius)

10a. Do you remove manure from your pastures? How often?
 Yes – removes manure
How often:
 No – does not remove manure

11b. Do you rotate or rest your pastures? How often?
 Yes- rotates pastures
How often:
 No – does not rotate pastures
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11. How often are horses exercised? (How many days per week and for how long, approximately? – Does not
include turnout)

CORE CRITERIA ONE- INDOOR ENVIRONMENTS
1. [I] Is there a barn (or barns) on the property used for housing
horses? If no, proceed to Core Criteria Two. If yes, answer the
following questions:

Yes

N/A

# OF BARNS:
2. Do you smell ammonia upon entering any of the barns?

Yes

No

N/A & Comments:

3a. Are doorways intended for single equine use at least 1.22 m
wide? Are doorways intended for two horses double this width?
Doorway 1: Y/N (location)

Doorway 2: Y/N (location)

Doorway 3: Y/N (location)

Doorway 4: Y/N (location)

Doorway 5: Y/N (location)

Doorway 6: Y/N (location)

Doorway 7: Y/N (location)

Doorway 8: Y/N (location)

Doorway 9: Y/N (location)

Doorway 10: Y/N (location)

3b. Are doorways intended for equine use at least 30.5 cm
above the head height of the tallest horse on the property?
Doorway 1: Y/N (location)

Doorway 2: Y/N (location)

Doorway 3: Y/N (location)

Doorway 4: Y/N (location)

Doorway 5: Y/N (location)

Doorway 6: Y/N (location)

Doorway 7: Y/N (location)

Doorway 8: Y/N (location)

Doorway 9: Y/N (location)

Doorway 10: Y/N (location)

N/A & Comments:

N/A & Comments:

** Record height of tallest horse in Section 4 **
Height of tallest horse:
Horse height + 30.5 cm = _____

4. Are the barn ceiling heights to the lowest support beams at
least 61 cm above the head height of the tallest horse on the
property?
Record ceiling height to the lowest support beam:

N/A & Comments:
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** Record height of tallest horse in Section 4 **
Height of tallest horse:
Horse height + 61.cm = _____

5a. Are the barns lit by a form of artificial lighting?

Barn 1:

Yes

No

Barn 2:

Yes

No

quartz halogen lamp) or fluorescent lights (ballast fixtures

Barn 3:

Yes

No

or compact fluorescent lamps).

Barn 4:

Yes

No

Barn 5:

Yes

No

- Lighting can include incandescent (household light bulb,

N/A & Comments:

5b. Are light bulbs in stalls or within reach of a stalled horse
covered with glass or a wire mesh? Depending on the number
of stalls on the property (include multiple barns), examine the
number of stalls as dictated above. Does not apply to
fluorescent lights.

N/A & Comments:

Number of stalls scored:
Number of uncovered light bulbs:
N/A: Farm does not use light bulbs
6a. Are aisles and alleyways intended for horse use at least 3 m
wide?
Aisle 1: Y/N (location)

Aisle 2: Y/N (location)

Aisle 3: Y/N (location)

Aisle 4: Y/N (location)

Aisle 5: Y/N (location)

Aisle 6: Y/N (location)

Aisle 7: Y/N (location)

Aisle 8: Y/N (location)

Aisle 9: Y/N (location)

Aisle 10: Y/N (location)

Aisle 11: Y/N (location)

Aisle 12: Y/N (location)

Aisle 13: Y/N (location)

Aisle 14: Y/N (location)

Aisle 15: Y/N (location)

Aisle 16: Y/N (location)

N/A & Comments:
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6b. Are aisles clear of obstacles?
This includes:
-

Stacks of hay, stacks of shavings, tack boxes, cabinets,
equipment, and anything else that decreases the width
of the aisleways so it is no longer at least 3m wide.
If there is still 3m between the outermost edge of the
obstacle and the far wall, the aisle is considered clear.

Aisle 1: Y/N (location)

Aisle 2: Y/N (location)

Aisle 3: Y/N (location)

Aisle 4: Y/N (location)

Aisle 5: Y/N (location)

Aisle 6: Y/N (location)

Aisle 7: Y/N (location)

Aisle 8: Y/N (location)

Aisle 9: Y/N (location)

Aisle 10: Y/N (location)

Aisle 11: Y/N (location)

Aisle 12: Y/N (location)

Aisle 13: Y/N (location)

Aisle 14: Y/N (location)

Aisle 15: Y/N (location)

Aisle 16: Y/N (location)

N/A & Comments:

7. Are barn aisles and alleyway floors composed of non-slip
materials?

Aisle 1: Y/N (location)
(location)

Aisle 2: Y/N

- Non-slip flooring includes: sand, dirt (NOT mud), rough cut
planked floor, rubber mats, and stamped or grooved concrete.

Aisle 3: Y/N (location)
(location)

Aisle 4: Y/N

Aisle 5: Y/N (location)
(location)

Aisle 6: Y/N

Aisle 7: Y/N (location)
(location)

Aisle 8: Y/N

Aisle 9: Y/N (location)
(location)

Aisle 10: Y/N

Aisle 11: Y/N (location)
(location)

Aisle 12: Y/N

Aisle 13: Y/N (location)
(location)

Aisle 14: Y/N

Aisle 15: Y/N (location)
(location)

Aisle 16: Y/N

N/A & Comments:
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8a. Indicate the number of stalls for each type (if none, put
zero).

N/A & Comments:

● Solid walls reaching ceiling height (no view of other horses
through stall partitions): ______________________
● Solid walls less than ceiling height (view of other horses;
able to put head outside stall): ______________________
● Solid walls less than ceiling height (view of other horses;
unable to put head outside stall): ______________________
● Standing stall: ______________________
● Other: Please describe and draw: _____________________
Number of total stalls: ___________________

For the next sections in questions 8 and 9, assess only stalls in which horses are currently being kept. Do not
include stalls in the sick barn.

# of stalls to assess: * 1-14 = All stalls
15-19 = 13 stalls, every other stall
20-24 = 16 stalls, every other stall
25-29 = 19 stalls, every other stall
30-34 = 24 stalls, every other stall
40-44 = 26 stalls, every other stall
Start counting stalls at the first stall to the right of the main entrance to the barn.

8b. Indicate the approximate height of the horse currently
stabled there, and then measure the stall’s width and length.
Refer to the chart to the right in order to determine if the stall is
an appropriate size for its current occupant. Tick the box if so.

12 hh = 6m2
13 hh = 7m2
14 hh = 8m2
15 hh = 9m2

Stall 1: ___ x ___


Approx. Horse Height: _____

Stall 2: ___ x ___


Approx. Horse Height: _____

Stall 3: ___ x ___


Approx. Horse Height: _____

Stall 4: ___ x ___


Approx. Horse Height: _____

Stall 5: ___ x ___


Approx. Horse Height: _____

16 hh = 11m2
17 hh = 12m2
18 hh = 13m2
N/A & Comments:

220
Stall 6: ___ x ___


Approx. Horse Height: _____

Stall 7: ___ x ___


Approx. Horse Height: _____

Stall 8: ___ x ___


Approx. Horse Height: _____

Stall 9: ___ x ___


Approx. Horse Height: _____

Stall 10: ___ x ___


Approx. Horse Height: _____

Stall 11: ___ x ___


Approx. Horse Height: _____

Stall 12: ___ x ___


Approx. Horse Height: _____

Stall 13: ___ x ___


Approx. Horse Height: _____

Stall 14: ___ x ___


Approx. Horse Height: _____

Stall 15: ___ x ___


Approx. Horse Height: _____

Stall 16: ___ x ___


Approx. Horse Height: _____

Stall 17: ___ x ___


Approx. Horse Height: _____

Stall 18: ___ x ___


Approx. Horse Height: _____

Stall 19: ___ x ___


Approx. Horse Height: _____

8c. Indicate the amount of bedding using the scoring criteria
given.
Stall 1: _______

Stall 2: _______

Stall 3: _______

Stall 4: _______

Stall 5: _______

Stall 6: _______

Stall 7: _______

Stall 8: _______

Stall 9: _______

Stall 10: _______
_______

Stall 11: _______

Stall 12:

Stall 13: _______
_______

Stall 14: _______

Stall 15:

Stall 16: _______
_______

Stall 17: _______

Stall 18:

Stall 19: _______

N/A & Comments:
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[2] No Bedding: Horses are on solid ground OR rubber mats
without any cover*.
*Cover includes some sort of bedding material such as straw,
wood products, shavings, shredded paper, peat moss, or hemp.
[1] Insufficient: Bedding depth/amount is such that areas of the
stall flooring are clearly visible. If unsure, walk to the far side
of the stall and back. If you can now see the flooring, the
bedding depth is insufficient.
[0] Sufficient: Bedding depth/amount is such that no areas of
the flooring are visible. (Adapted from AWIN’s Horse
Assessment Tool)

8d. Stand at the entrance to the stall. Is the stall free of visible
piles of manure AND obvious large wet spots?
N/A & Comments:
Stall 1: Yes / No

Stall 2: Yes / No

Stall 3: Yes / No

Stall 4: Yes / No

Stall 5: Yes / No

Stall 6: Yes / No

Stall 7: Yes / No

Stall 8: Yes / No

Stall 9: Yes / No

Stall 10: Yes / No

Stall 11: Yes / No

Stall 12: Yes / No

Stall 13: Yes / No

Stall 14: Yes / No

Stall 15: Yes / No

Stall 16: Yes / No

Stall 17: Yes / No

Stall 18: Yes / No

Stall 19: Yes / No

8e. Indicate if the stall is dry. To test this, take one sheet of
paper towel and fold it in half. Place the folded paper towel in
the centre of the stall and step on it for 3-5 seconds. Lift boot
and check the paper towel. If there is a spreading wet area, the
stall is not dry.
Stall 1: Yes / No

Stall 2: Yes / No

Stall 3: Yes / No

Stall 4: Yes / No

Stall 5: Yes / No

Stall 6: Yes / No

Stall 7: Yes / No

Stall 8: Yes / No

Stall 9: Yes / No

Stall 10: Yes / No

Stall 11: Yes / No

Stall 12: Yes / No

Stall 13: Yes / No

Stall 14: Yes / No

Stall 15: Yes / No

Stall 16: Yes / No

Stall 17: Yes / No

Stall 18: Yes / No

Stall 19: Yes / No

N/A & Comments:
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8f. What is the actual air ammonia concentration in each stall?
Using the ammonia test paper, sample once in the centre of the
stall at a height of 150cm. To sample, tear off a strip, spritz
once with water, and expose to air for 15 seconds. Compare to
colour chart on ammonia test kit and report the value below.
Stall 1: _____ ppm
ppm

Stall 2: _____ ppm Stall 3: ___

Stall 4: _____ ppm
___ppm

Stall 5: _____ ppm Stall 6:

Stall 7: _____ ppm
___ppm

Stall 8: _____ ppm

Stall 10: ____ ppm
ppm

Stall 11: ___ ppm Stall 12: ___

Stall 13: ____ ppm
ppm

Stall 14: ___ ppm Stall 15: ___

Stall 16: ____ ppm
ppm

Stall 17: ___ ppm Stall 18: ___

N/A & Comments:

Stall 9:

Stall 19: ____ ppm

8g. Perform an indoor air circulation test in all stalls assessed in
question 8. Assess air circulation in the middle of the stall,
holding the powder smoke bottle 61 cm off the ground. While
holding the bottle, squeeze once and count how long it takes for
the powder to disperse. If the powder disperses within 3
seconds, air circulation is acceptable. If the powder takes longer
than three seconds to disperse, air circulation is unacceptable.
(Adapted from Wageningen UR Livestock Research's
Assessment protocol for horses.)

N/A & Comments:

Is the air circulation acceptable?
Stall 1: Yes / No

Stall 2: Yes / No

Stall 3: Yes / No

Stall 4: Yes / No

Stall 5: Yes / No

Stall 6: Yes / No

Stall 7: Yes / No

Stall 8: Yes / No

Stall 9: Yes / No

Stall 10: Yes / No

Stall 11: Yes / No

Stall 12: Yes / No

Stall 13: Yes / No

Stall 14: Yes / No

Stall 15: Yes / No

Stall 16: Yes / No

Stall 17: Yes / No

Stall 18: Yes / No

Stall 19: Yes / No

9a. Do horses have access to water indoors via an automatic
drinker or a water pail?

N/A & Comments:
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Stall 1: Yes / No

Stall 2: Yes / No

Stall 3: Yes / No

Stall 4: Yes / No

Stall 5: Yes / No

Stall 6: Yes / No

Stall 7: Yes / No

Stall 8: Yes / No

Stall 9: Yes / No

Stall 10: Yes / No

Stall 11: Yes / No

Stall 12: Yes / No

Stall 13: Yes / No

Stall 14: Yes / No

Stall 15: Yes / No

Stall 16: Yes / No

Stall 17: Yes / No

Stall 18: Yes / No

Stall 19: Yes / No
9b. Are the water pails and/or automatic drinkers clean (i.e.
clear of algae and slime build up at the bottom)?
Stall 1: Yes / No

Stall 2: Yes / No

Stall 3: Yes / No

Stall 4: Yes / No

Stall 5: Yes / No

Stall 6: Yes / No

Stall 7: Yes / No

Stall 8: Yes / No

Stall 9: Yes / No

Stall 10: Yes / No

Stall 11: Yes / No

Stall 12: Yes / No

Stall 13: Yes / No

Stall 14: Yes / No

Stall 15: Yes / No

Stall 16: Yes / No

Stall 17: Yes / No

Stall 18: Yes / No

Stall 19: Yes / No
N/A & Comments:
9c. Are the water pails and/or automatic drinkers clear of debris
(e.g. hay, bedding, manure)?
Stall 1: Yes / No

Stall 2: Yes / No

Stall 3: Yes / No

Stall 4: Yes / No

Stall 5: Yes / No

Stall 6: Yes / No

Stall 7: Yes / No

Stall 8: Yes / No

Stall 9: Yes / No

Stall 10: Yes / No

Stall 11: Yes / No

Stall 12: Yes / No

Stall 13: Yes / No

Stall 14: Yes / No

Stall 15: Yes / No

Stall 16: Yes / No

Stall 17: Yes / No

Stall 18: Yes / No

Stall 19: Yes / No
N/A & Comments:
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9d. If the farm uses automatic drinkers, test each one to ensure
that it is functional. Circle yes if it works OR if it does not work
but the owner has provided a water bucket.
Stall 1: Yes / No

Stall 2: Yes / No

N/A & Comments:

Stall 3: Yes / No

Stall 4: Yes / No

Stall 5: Yes / No

Stall 6: Yes / No

Stall 7: Yes / No

Stall 8: Yes / No

Stall 9: Yes / No

Stall 10: Yes / No

Stall 11: Yes / No

Stall 12: Yes / No

Stall 13: Yes / No

Stall 14: Yes / No

Stall 15: Yes / No

Stall 16: Yes / No

Stall 17: Yes / No

Stall 18: Yes / No

Stall 19: Yes / No

10. [I] Are horses indoors while stalls are being cleaned?

Yes

No

N/A & Comments:

CORE CRITERIA TWO: OUTDOOR ENVIRONMENTS
1. Are all fences appropriate for horses? If no, indicate which type
of fencing is present.

Yes

No

□ Page wire >3x3” squares
N/A & Comments:

□ Barbed wire
□ Narrow gauge steel wire without electric
□ High tensile steel wire without electric

# of paddocks to assess for question 2 and onward: * 1-14 = All paddocks
15-19 = 13 paddocks, every other paddock
20-24 = 16 paddocks, every other paddock
25-29 = 19 paddocks, every other paddock
30-34 = 24 paddocks, every other paddock
40-44 = 26 paddocks, every other paddock
Stand on the driveway and start counting paddocks to your right, moving counter clockwise.
Using the chart above, assess the appropriate number of paddocks which currently have horses in them.
2a. For each paddock, measure the width of any gate intended for
horse use. All gates must be at least 1.22 m wide. Does the gate in
each paddock meet the required width guidelines?

N/A & Comments:
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P 1: Yes / No / NA

P 2: Yes / No / NA

P 3: Yes / No / NA

P 4: Yes / No / NA

P 5: Yes / No / NA

P 6: Yes / No / NA

P 7: Yes / No / NA

P 8: Yes / No / NA

P 9: Yes / No NA
P 11: Yes / No / NA

P 10: Yes / No / NA
P 12: Yes / No / NA

P 13: Yes / No / NA

P 14: Yes / No / NA

P 15: Yes / No / NA

P 16: Yes / No / NA

P 17: Yes / No / NA

P 18: Yes / No / NA

P 19: Yes / No / NA

2b. Does each paddock have a shelter and/or a tree line of mature
trees along at least one side of the fence line? Tree line must be
close enough to cast a shadow on the paddock.
N/A & Comments:
P 1: Yes / No / NA

P 2: Yes / No / NA

P 3: Yes / No / NA

P 4: Yes / No / NA

P 5: Yes / No / NA

P 6: Yes / No / NA

P 7: Yes / No / NA

P 8: Yes / No / NA

P 9: Yes / No NA
P 11: Yes / No / NA

P 10: Yes / No / NA
P 12: Yes / No / NA

P 13: Yes / No / NA

P 14: Yes / No / NA

P 15: Yes / No / NA

P 16: Yes / No / NA

P 17: Yes / No / NA

P 18: Yes / No / NA

P 19: Yes / No / NA

2c. If a man-made shelter is present, measure the size of shelter
and count the number of horses in the paddock. Shelters must be
11.2m2 for 2 horses plus 5.6m2 for each additional horse. Does the
shelter meet the required size guidelines?
N/A & Comments:
Input Number of Horses in Paddock: ____
11.2m2 + 5.6m2 (x) = Required shelter space
P 1: Yes / No / NA

P 2: Yes / No / NA

P 3: Yes / No / NA

P 4: Yes / No / NA

P 5: Yes / No / NA

P 6: Yes / No / NA

P 7: Yes / No / NA

P 8: Yes / No / NA
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P 9: Yes / No NA
P 11: Yes / No / NA

P 10: Yes / No / NA
P 12: Yes / No / NA

P 13: Yes / No / NA

P 14: Yes / No / NA

P 15: Yes / No / NA

P 16: Yes / No / NA

P 17: Yes / No / NA

P 18: Yes / No / NA

P 19: Yes / No / NA

2d. If hay is being fed, is the area around where hay is provided
dry? Circle NA if horses are not provided with extra forage
outdoors.
P 1: Yes / No / NA

P 2: Yes / No / NA

P 3: Yes / No / NA

P 4: Yes / No / NA

P 5: Yes / No / NA

P 6: Yes / No / NA

P 7: Yes / No / NA

P 8: Yes / No / NA

P 9: Yes / No NA
P 11: Yes / No / NA

N/A & Comments:

P 10: Yes / No / NA
P 12: Yes / No / NA

P 13: Yes / No / NA

P 14: Yes / No / NA

P 15: Yes / No / NA

P 16: Yes / No / NA

P 17: Yes / No / NA

P 18: Yes / No / NA

P 19: Yes / No / NA

2e. Do horses have access to fresh, clean water (in a bucket, in a
water trough, in a plastic container)?
P 1: Yes / No / NA

P 2: Yes / No / NA

P 3: Yes / No / NA

P 4: Yes / No / NA

P 5: Yes / No / NA

P 6: Yes / No / NA

P 7: Yes / No / NA

P 8: Yes / No / NA

P 9: Yes / No NA
P 11: Yes / No / NA

P 10: Yes / No / NA
P 12: Yes / No / NA

P 13: Yes / No / NA

P 14: Yes / No / NA

P 15: Yes / No / NA

P 16: Yes / No / NA

P 17: Yes / No / NA

P 18: Yes / No / NA

P 19: Yes / No / NA

N/A & Comments:
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2f. Evaluate the following for each trough:
- Is trough clear of algae and slime build up at the bottom?
P 1: Yes / No / NA

P 2: Yes / No / NA

P 3: Yes / No / NA

P 4: Yes / No / NA

P 5: Yes / No / NA

P 6: Yes / No / NA

P 7: Yes / No / NA

P 8: Yes / No / NA

P 9: Yes / No NA
P 11: Yes / No / NA

P 10: Yes / No / NA
P 12: Yes / No / NA

P 13: Yes / No / NA

P 14: Yes / No / NA

P 15: Yes / No / NA

P 16: Yes / No / NA

P 17: Yes / No / NA

P 18: Yes / No / NA

P 19: Yes / No / NA

- Is trough clear of debris (e.g. hay, manure)?
P 1: Yes / No / NA

P 2: Yes / No / NA

P 3: Yes / No / NA

P 4: Yes / No / NA

P 5: Yes / No / NA

P 6: Yes / No / NA

P 7: Yes / No / NA

P 8: Yes / No / NA

P 9: Yes / No NA
P 11: Yes / No / NA

P 10: Yes / No / NA
P 12: Yes / No / NA

P 13: Yes / No / NA

P 14: Yes / No / NA

P 15: Yes / No / NA

P 16: Yes / No / NA

P 17: Yes / No / NA

P 18: Yes / No / NA

P 19: Yes / No / NA
- Is trough not touching the electric fence?
P 1: Yes / No / NA

P 2: Yes / No / NA

P 3: Yes / No / NA

P 4: Yes / No / NA

P 5: Yes / No / NA

P 6: Yes / No / NA

P 7: Yes / No / NA

P 8: Yes / No / NA

N/A & Comments:
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P 9: Yes / No NA
P 11: Yes / No / NA

P 10: Yes / No / NA
P 12: Yes / No / NA

P 13: Yes / No / NA

P 14: Yes / No / NA

P 15: Yes / No / NA

P 16: Yes / No / NA

P 17: Yes / No / NA

P 18: Yes / No / NA

P 19: Yes / No / NA

CORE CRITERIA THREE: SAFETY
1a. [I] Is the farming equipment (e.g. tractor) stored in a separate
building from the main barn?

Yes

No

N/A & Comments:

1b. [I] Are harmful and explosive chemicals, including gasoline
and toxic substances, stored in a separate building (or purposed
storage unit) from the main barn?

Yes

No

N/A & Comments:
List noncompliant items stored inside or near barn:

2. [I] Is at least one fire extinguisher available in the barn at every
door?

Yes

No

N/A & Comments:

3a. [I] Do you keep a list of emergency phone numbers next to the
telephone or in a central area? Indicate if any of the following are
reported:

Yes

□ At least one veterinary clinic phone number

N/A & Comments:

□ Farrier phone number
□ Experienced barn hands’ phone numbers
□ Neighbour’s phone number
□ Hospital
□ Police
□ Fire Department
□ Ambulance
□ Other: ____________________________

No
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3b. [I] Where do you store your equine medical supplies?

N/A & Comments:

Medical supplies include:
-

Medication of any sort, oral, topical, or injected (e.g. bute,
penicillin, etc.)
Wound care supplies and dressings (e.g. antiseptic, gauze,
self-adhesive bandages, examination gloves)
Needles and syringes, including dosing syringes
Instruments (forceps, scissors for medical purposes)
Rectal thermometer

4a. [I] Is there an emergency plan in the event of a fire or other
natural disaster? Please briefly outline the plan below:

Yes

No

N/A & Comments:

4b. [I] Have staff ever participated in a mock emergency drill?

Yes

No

N/A & Comments:

4c. [I] Is a halter and lead rope kept at each stall?

Yes

No

N/A & Comments:
5. [I] Where is at least 75% of the facility’s hay kept?

N/A & Comments:

□ In a separate building
□ In the loft
□ In a stall/area in the barn
□ Other: ___________________________
6. [I] Where are at least 75% of the facility’s shavings kept?
□ In a separate building
□ In the loft
□ In a stall/area in the barn
□ Other: ___________________________

N/A & Comments:
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CORE CRITERIA FOUR: EQUINE HEALTH QUESTIONNAIRE
1a. Are all concentrated feeds stored in rodent-proof (hard plastic or
metal) containers OR raised off the ground on skids?

Yes

No

N/A & Comments:

2a. [I] Does the farm keep up to date deworming records? If readily
available, please produce for the assessor.

Yes

No

N/A & Comments:

2b. [I] Please describe your deworming protocol:

N/A & Comments:

3a. [I] Do you have good rapport with your veterinarian?

Yes

No

N/A & Comments:

3b. [I] Where do you usually purchase your medication?

N/A & Comments:

4a. Is there a hospital barn OR a place to segregate new or sick animals?

Yes

-

If yes, ask to be shown the segregation area.
If segregation area is in a barn with healthy animals, ask about
the segregation protocol (e.g. do they ensure horses are not kept
in neighbour stalls? Do they have separate cleaning supplies for
buckets?)

No

N/A & Comments:

Note, segregation must prevent nose-to-nose contact at bare minimum.
4b. [I] Are new arrivals segregated? Indicate below for how long
(approximately):

Yes

N/A & Comments:

Height of the Tallest Horse on the Farm:

# of horses to assess for question 5 and onward: * 1-14 = All horses
15-19 = 13 horses
20-24 = 16 horses
25-29 = 19 horses

No
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30-34 = 24 horses
40-44 = 26 horses
45-49 = 28 horses
50-59 = 29 horses
Acquire a list of all horses on the property over the age of 5. Number all horses that are of the appropriate
age, and follow protocol for randomization.
Assess the number of horses on the farm as outlined by the above table for:

5a. The presence of nasal discharge. (present = 1; absence = 0)
Nasal discharge can be from one or both nostrils and must extend out of
the nostrils and down onto the area between them. It may be watery or
thick in consistency and transparent or yellow-green in colour. (Image
from AWIN’s Horse Protocol)
Horse 1: _______

Horse 2: _______

Horse 3: _______

Horse 4: _______

Horse 5: _______

Horse 6: _______

Horse 7: _______

Horse 8: _______

Horse 9: _______

Horse 10: _______

Horse 11: _______

Horse 12: _______

Horse 13: _______

Horse 14: _______

Horse 15: _______

Horse 16: _______

Horse 17: _______

Horse 18: _______

Horse 19: _______

Horse 20: _______

Horse 21: _______

Horse 22: _______

Horse 23: _______

Horse 24: _______

Horse 25: _______

5b. The presence of ocular discharge. (present = 1; absence = 0)
Ocular discharge can be from one or both eyes, beginning at the
innermost corner. It may be watery or thick in consistency and
transparent or yellow-green in colour. Ocular discharge includes
secretions which have dried surrounding the eyes.
Horse 1: _______

Horse 2: _______

Horse 3: _______

Horse 4: _______

Horse 5: _______

Horse 6: _______

Horse 7: _______

Horse 8: _______

Horse 9: _______

Horse 10: _______

Horse 11: _______

Horse 12: _______

Horse 13: _______

Horse 14: _______

Horse 15: _______

Horse 16: _______

Horse 17: _______

Horse 18: _______

Horse 19: _______

Horse 20: _______

Horse 21: _______

Horse 22: _______

Horse 23: _______

Horse 24: _______

N/A & Comments:

232
Horse 25: _______

N/A & Comments:

6. Using the same horses, assess:
N/A & Comments:
a) Body Condition. See attached sheet for BCS Scale.
Horse 1: _______

Horse 2: _______

Horse 3: _______

Horse 4: _______

Horse 5: _______

Horse 6: _______

Horse 7: _______

Horse 8: _______

Horse 9: _______

Horse 10: _______

Horse 11: _______

Horse 12: _______

Horse 13: _______

Horse 14: _______

Horse 15: _______

Horse 16: _______

Horse 17: _______

Horse 18: _______

Horse 19: _______

Horse 20: _______

Horse 21: _______

Horse 22: _______

Horse 23: _______

Horse 24: _______

Horse 25: _______

6b. The number of injuries (larger than 24 cm [a Canadian quarter])
visible in each area. An injury is defined as is an area on the skin with
visible hair loss (no hair regrowth), abrasions (scrape), and/or lacerations
(cut). (Adapted from AWIN’s Horse Protocol)

1. Muzzle
2. Head (including ears)
3. Neck (excluding withers)
4. Shoulder (including withers;
excluding elbow)
5. Midsection (back, loin, flank, barrel)
6. Hindquarters (including croup, dock,
excluding stifle)
7. Legs (including elbows, stifle,
pastern, excluding coronet)
8. Hooves (including coronet)

N/A & Comments:
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PART

H1

H2

H3

H4

H5

H6

H7

H8

H9

H10

H11

H12

H13

H14

H16

H17

H18

H19

H20

H21

H22

H23

H24

H25

H26

H27

H28

H29

MZ
HD
NK
SH
MID
HND
LEG
HOOF

PART
MZ
HD
NK
SH
MID
HND
LEG
HOOF

6c. Hoof status. (Adapted from AWIN’s Horse Protocol)
Score 0: Hooves show little to no evidence of neglect.
Score 1: Hooves are obviously too long and/or possess severe hoof
cracks. Severe cracks begin at the toe and extend upwards more than
50% of the length of the hoof.
Horse 1: _______

Horse 2: _______

Horse 3: _______

Horse 4: _______

Horse 5: _______

Horse 6: _______

Horse 7: _______

Horse 8: _______

Horse 9: _______

Horse 10: _______

Horse 11: _______

Horse 12: _______

Horse 13: _______

Horse 14: _______

Horse 15: _______

Horse 16: _______

Horse 17: _______

Horse 18: _______

Horse 19: _______

Horse 20: _______

Horse 21: _______

Horse 22: _______

Horse 23: _______

Horse 24: _______
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Horse 25: _______
N/A & Comments:

6d. Lameness. (Adapted from AWIN’s Horse Protocol)
N/A & Comments:
First, assess the horse while it is standing-still. If the animal is unable to
weight bear on a leg, even when coaxed to stand on the leg by gentle
pressure on the hip, no moving lameness test is needed. Otherwise,
assess horses while they are being jogged once towards and once away
from you in a straight line by the attending handler. If the horse is visibly
lame at a stand-still or a walk, automatically score 2 and do not trot.
Appears Sound (0): Horse appears sound with no obvious lameness when
trotted and turned in both directions.
Lame (1): Horse shows signs of a hitching gait, a shortened stride,
stiffness in the joints, and/or trots with a noticeable or pronounced head
bob.
Non-ambulatory (2): Horse shows extreme reluctance to move forward
and may not bear weight at all on sore limb even when sedentary. When
forced to move, has a pronounced “hopping” gait.

Horse 1: _______

Horse 2: _______

Horse 3: _______

Horse 4: _______

Horse 5: _______

Horse 6: _______

Horse 7: _______

Horse 8: _______

Horse 9: _______

Horse 10: _______

Horse 11: _______

Horse 12: _______

Horse 13: _______

Horse 14: _______

Horse 15: _______

Horse 16: _______

Horse 17: _______

Horse 18: _______

Horse 19: _______

Horse 20: _______

Horse 21: _______

Horse 22: _______

Horse 23: _______

Horse 24: _______

Horse 25: _______
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BCS Scale
CONDITION

NECK

WITHERS

LOIN

TAILHEAD

RIBS

SHOULDER

Bone structure Bone
easily
structure
noticeable.
easily
noticeable.

Spinous processes
project
prominently.

Tailhead
(pinbones) and
hook bones
prominently
projecting.

Ribs
projecting
prominently.

Bone structure
easily
noticeable.

Faintly
discernable.

Faintly
discernable.

Slight fat
covering over
base of spinous
processes.
Transverse
processes of
lumbar vertebrae
feel rounded.
Spinous processes
are prominent.

Tailhead
prominent.

Ribs
prominent.

Faintly
discernible.

Neck
accentuated.

Withers
accentuated.

Fat buildup
halfway on
spinous processes
but easily
discernible.
Transverse
processes cannot
be felt.

Tailhead
prominent but
individual
vertebrae cannot
be visually
identified. Hook
bones appear
rounded, but are
still easily
discernible. Pine
bones not
distinguishable.

Slight fat
cover over
ribs. Ribs
easily
discernible.

Should
accentuated.

Withers not
obviously
thin.

Negative crease
along back.

Prominence
depends on
conformation.
Fat can be felt.
Hook bones not
discernible.

Faint outline
discernible.

Shoulder not
obviously thin.

Neck blends
smoothly into
the body.

Withers
rounded over
spinous
processes.

Back level.

Fat around
tailhead
beginning to
feel spongy.

Ribs cannot
Shoulder blends
be visually
smoothly into
distinguished body.
but can be
easily felt.

Fat beginning
6
to be
MODERATELY deposited.
FLESHY

Fat
beginning to
be deposited.

May have slight
positive crease
down back.

Fat around
tailhead feels
soft.

Fat over ribs
feels spongy.

1
POOR

2
VERY THIN

3
THIN

Neck not
4
obviously
MODERATELY thin.
THIN

5
MODERATE

Fat beginning to
be deposited.
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7
FLESHY

8
FAT

9
EXTREMELY
FAT

Fat deposited
along neck.

Fat deposited
along
withers.

May have positive
crease down back.

Fat around
tailhead is soft.

Individual
ribs can be
felt.
Noticeable
filling
between ribs
with fat.

Fat deposited
behind
shoulder.

Noticeable
thickening of
neck.

Area along
withers filled
with fat.

Positive crease
down back.

Tailhead fat
very soft.

Difficult to
feel ribs.

Bulging fat.

Bulging fat.

Obvious positive
crease down back.

Building fat
around tailhead.

Patchy fat
appearing
over ribs.

Area behind
shoulder filled
in flush with
body.
Bulging fat.

Adapted from: Henneke DR, Potter GD, Kreider JL, and Yeates BF. (1983). Relationship between condition score,
physical measurements and body fat percentage in mares. Equine Veterinary Journal 15, 371-372

