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Abstract

Globally, calls for change in the horse industry to prioritise the health and well-being of domestic horses (Equus caballus) are reaching 
a critical threshold. Horse behaviour deemed undesirable or inconvenient by owners (henceforth referred to as undesirable behaviour) 
is reported across all aspects of a horse’s life and may indicate a welfare issue. This study proposes a reconceptualisation of undesirable 
horse behaviour as a complex challenge based on systems thinking. Emerging from the natural sciences, systems thinking is an inter-
disciplinary approach to complex challenges (such as undesirable behaviour) as dynamic, highly interconnected networks of compo-
nents and feedback relationships. This critical literature review examined the undesirable behaviours studied, the disciplines conducting 
research and their underpinning assumptions to identify opportunities for approaching research differently. Four themes emerged from 
the literature: undesirable behaviour is typically studied with unarticulated assumptions and in individual disciplines; behaviours are 
typically studied in isolation with the complexity of horse-human interactions generally not considered; management of behaviour 
typically has an anthropocentric linear ‘cause and effect’ focus; and solutions to undesirable behaviour are often short-term ‘fixes’ 
resulting in poor horse outcomes. From these, we outline the opportunities that each provide the next generation of horse research 
in terms of interdisciplinarity, systems thinking and management. Undesirable horse behaviour in a horse-human system is conceptually 
mapped in terms of factors associated with the behaviour (eg housing, stress, diet), and the relationships between them. Systems 
thinking offers a way to integrate multiple disciplines and identify and navigate new solutions to promote horse welfare. 
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Introduction 

A need for change in the horse industry 
There is a growing call for change in the diverse and multi-
billion dollar, global horse (Equus caballus) industry to 
promote healthy horse behaviour. Describing this industry 
as an ancient “anthropocentric hall of mirrors”, McLean 
(2013; p 135) highlights that many horse-keeping and 
training practices could be updated to capture contemporary 
ideas of science and ethics. Many influential researchers are 
similarly calling for change which leads to better outcomes 
(Jones & McGreevy 2010; Bergmann 2020; Mellor 2020). 
Archeological evidence suggests the keeping and riding of 
horses has been practiced for around 6,000 years (Goodwin 
2003). Traditional practices remain central to the horse 
industry, despite a lack of ethological or scientific evidence 
to support their continued use. For example, the trainer 
Xenophon (430–354 BC), a pupil of Socrates, is still 
revered today as one of the great masters (van Weeren 
2008). It has also been noted that traditional horse-keeping 

and training, based on these ancient treatises, does not 
consider the sentience of horses (Lupton 1884; Ruet et al 
2019), a concept that is likely to be crucial in providing 
horses “a life worth living” (Mellor 2016; p 3).  
Despite a long history of domestication, it would appear 
horses continue to face numerous and significant welfare 
challenges. Large-scale reports have identified that horses 
are facing issues such as neglect, inappropriate housing, 
owners’ lack of knowledge, and unrecognised or ignored 
stress/pain behaviour (World Horse Welfare 2015; 
Horseman 2017). In the developed world, horses are used 
primarily for racing, sport, therapy and entertainment 
(Robinson 1999; Jones & McGreevy 2010). Using an 
animal for sport or recreation bestows a heavy ethical 
burden on participants to ensure the well-being of the 
animal is not compromised (Jones & McGreevy 2010). Yet 
concerns for horse welfare across all sectors persist, threat-
ening the industry’s acceptability to the public (Hampton 
et al 2020; Heleski et al 2020). Scientific organisations 
recognise the issue, recently highlighting the ‘ethical 

Universities Federation for Animal Welfare Science in the Service of Animal Welfare

https://doi.org/10.7120/09627286.31.1.004 Published online by Cambridge University Press

https://doi.org/10.7120/09627286.31.1.004


38   Luke et al

tightrope’ walked by the horse industry and the constant 
need to challenge the status quo (International Society of 
Equitation Science 2021b; p 17). In addition, a recent 
assessment of the industry’s social licence to operate 
deemed it at the level of “tolerated/accepted” by the 
community, only one step away from losing its social 
licence to operate (International Society of Equitation 
Science 2021b). Thus, it has been argued that continuing the 
many practices which exploit and commodify horses, such 
as continuing to keep horses in unsuitable housing which 
fails to meet their needs in multiple ways but is convenient 
for owners, is endangering the long-term ethical sustain-
ability of the industry (Bergmann 2015). 
Research challenging the ethical sustainability of the horse 
industry (Jones & McGreevy 2010; Bergmann 2015) is 
relatively new, given the millennia’s old traditions of 
keeping and training horses (Goodwin 2003). However, it 
is likely many horses have been experiencing poor welfare 
for much of these past millennia, suggesting a new 
approach to horse care and training is long overdue. It 
should be noted that consistent with the purpose of this 
review, which is to reframe horse-human interaction to 
achieve a more horse-centred focus, the commonly used 
anthropocentric term horse management will be replaced 
with the horse-centred term horse care. This review will 
use horse behaviour that is deemed undesirable by owners 
and riders (henceforth referred to as undesirable behaviour) 
as a vehicle for developing a new approach. Although a 
horse’s behaviour may be inconvenient for its human 
owner, behaviour represents the only communication 
channel available to the horse. Undesirable behaviour is 
widely reported both in the stable and under saddle and can 
serve as an entry-point for considering the quality of life of 
horses (Hockenhull & Creighton 2013; Carroll et al 2020). 
On the ground, undesirable behaviour includes stereotypies 
such as crib-biting, weaving and box-walking; aggression 
towards humans and barging. Examples of ridden undesir-
able behaviour include bucking, rearing, bolting and 
refusing to move forward when asked (Hockenhull & 
Creighton 2012). Such behaviours can result in harsh 
training and may lead to relinquishment (Hockenhull & 
Creighton 2012, 2013), or euthanasia (Ödberg & Bouissou 
1999) if the horse is deemed dangerous or unfit for 
purpose. As such, in pursuit of promoting change to deliver 
better welfare outcomes for horses, this paper seeks to 
reframe the way researchers approach the study of horses 
and horse-human interactions. It is proposed that the 
keeping and training of a horse so that the horse can be 
ridden and participate in sport, racing or therapy, without 
compromising their quality of life represents a complex 
challenge. Undesirable behaviour and its link to horse 
welfare will be used to illustrate a new scientific approach.  
In this paper, we draw upon undesirable horse behaviour as 
an entry point for reconceptualising how horses are 
managed and trained in order to promote their quality of 
life. We examine the literature of undesirable horse 
behaviour in the horse-human relationship, including: the 

behaviours and factors studied; and the disciplines 
conducting research, along with their respective underpin-
ning assumptions, in order to identify opportunities for 
reconceptualising horse research. In the sections that follow, 
we contextualise the contemporary challenge of undesirable 
horse behaviour in the horse industry. Coming from the 
disciplinary backgrounds of animal behaviour, psychology, 
and environmental sociology, we outline traditions in 
science that frame the scientific method and present systems 
thinking as an integrative approach that can disrupt 
dominant frameworks for studying horse-human interac-
tions, bring together multiple disciplines, and facilitate 
interdisciplinary and innovative responses to this complex 
challenge. We explore how reconceptualising the challenge 
of undesirable horse behaviour from a systems thinking 
approach can bring the horse into focus. 

Defining undesirable horse behaviour 
Central to this study is the notion that undesirable horse 
behaviour occurs across all aspects of a horse’s life including 
while being ridden and signals a potential welfare issue for 
the horse. Using undesirable horse behaviour allows for a 
broad examination of the research into various facets of the 
horse industry. The physical and psychological well-being of 
horses is primarily evaluated by behavioural indicators, and 
thus observing behaviours can be a window into a horse’s 
quality of life (Hall & Heleski 2017). We conceptualise 
‘undesirable horse behaviour’ as an aggregation of 
behaviours that can be studied across all aspects of a ridden 
horse’s life (Hockenhull & Creighton 2013; Hall & Heleski 
2017). Undesirable behaviours can be related to poor riding 
practices, use of certain equipment, poor horse care and poor 
training practices (Odberg & Bouissou 1999; Hockenhull & 
Creighton 2013; Lesimple et al 2016a). Horses can express 
stereotypical behaviours, aggressive behaviour such as 
biting and kicking, extreme ridden behaviours such as 
bucking (sudden humping or arching of the back with the 
head and neck lowered), rearing (a sudden postural change 
so the horse stands only on its hind legs), and bolting 
(running away at a gallop where the rider has no control), 
and less extreme behaviours such as spooking (sudden 
sideways leaping of the horse), head-tossing and crabbing 
(where the horse fails to go straight) (McGreevy et al 2005). 
Stereotypical behaviours are generally believed to be a 
coping response related to psychological stress and physical 
deprivation (Mason 2006; Briefer Freymond et al 2020). In 
comparison, several undesirable ridden behaviours have 
been described as ‘conflict behaviours’ which are often 
attributed to confusion in the horse (McGreevy et al 2005), 
however other authors have attributed these behaviours to 
pain (Cook & Kibler 2018; Dyson & Van Dijk 2020; Mellor 
2020). Irrespective of their cause, it is becoming increasingly 
apparent that undesirable horse behaviour signals a largely 
unrecognised welfare problem for the horse (Lesimple & 
Hausberger 2014; Horseman 2017; Bergmann 2020; Mellor 
2020) that needs to be closely examined and made more 
salient to all involved. 
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Crib-biting as an illustrative example 
Due to the serious welfare issues it presents for the horse and 
the high degree to which it has been studied, crib-biting is 
used as an illustrative example throughout this paper. 
However, it is worth noting that the purpose of this paper is 
not a systematic review of the crib-biting literature. Crib-
biting is common in intensively managed horses, its causes are 
not well understood but are thought to be linked to isolation, 
confinement and concentrated feed (Clegg et al 2008). This 
stereotypy involves the horse grasping a solid object and 
appearing to engulf air (Cooper & McGreevy 2002). Once 
established, researchers have shown that the motivation to crib 
is as strong as the horse’s motivation to eat, the force exerted 
for each crib-biting movement can be enough to lift a 30-kg 
weight (Houpt 2012) and horses can perform the movement 
over 1,000 times each day (Clegg et al 2008).  

The benefits of a systems thinking approach 
Modern reductionist science sees the world and all its inhab-
itants as analogous to a machine that can be broken down 
into its constituent parts and studied (Capra & Luisi 2014). 
In addition, a common view of modern science is that it 
seeks to dominate and control nature (Walsh et al 2021). 
This seventeenth century way of thinking and seeing the 
world, has presided over science for three hundred years, 
yielding some remarkable achievements, such as cell 
biology, modern genetics, and Newtonian mechanics (Capra 
& Luisi 2014). However, it may also be responsible for 
some of the many welfare issues horses currently face. The 
mechanical solutions afforded by linear thinking to manage 
crib-biting can be used by way of illustration. Crib-biting is 
thought to be a behavioural coping mechanism related to the 
stress and deprivation associated with stabling (Ruet et al 
2019; Briefer Freymond et al 2020). Two linear solutions to 
crib-biting are surgical procedures and cribbing collars (a 
tight anatomical collar, sometimes with a metal spur on the 
inside, designed to make it painful for the horse to flex its 
neck). Alternative scientific approaches which use non-
linear thinking, and view the world as a harmonious, inter-
related system where the whole is more than the sum of the 
parts (Capra & Luisi 2014), are likely to arrive at more 
holistic solutions to crib-biting, such as a change in horse 
care. The prevailing mechanistic framework has allowed 
significant advances in understanding equine behaviour, 
equine health requirements and training techniques. 
However, despite these advances, high rates of undesirable 
horse behaviour and poor horse welfare remain. This 
suggests there is a need for a new approach which trans-
forms the science from examining horses solely using reduc-
tionist principles and disciplines operating in silos, to a 
non-linear systems framework which demands a more inte-
grated, interdisciplinary approach. 
Systems thinking has a long history as an interdisciplinary 
approach to conceptualising and navigating complex chal-
lenges such as sustainability and climate change 
(Gunderson & Hollong 2002). Application of systems 
thinking can foster the integration of multiple knowledges 

and support the development of interdisciplinary 
approaches. Systems thinking can be applied to reframing 
undesirable horse behaviour, seeing contexts as an intercon-
nected network of components and relationships (Ostrom 
2007), in this case the horse and the infinite aspects of its 
life (food, housing, training, human relationships and so 
on). Each of these components in a system are related 
through a series of feedbacks (Chapin et al 2000), for 
example, the feed that a horse consumes and its energy 
level. Different to scientific scholarships that focus on 
reductionist principles and the assumption that a 
phenomenon can be objectively studied in steady state, 
systems thinking is underpinned by the assumptions that 
systems are continuously changing and adapting to change; 
that relationships in the system are non-linear; and that 
uncertainty is an inherent quality of the system due to 
certain components, relationships or dynamics of a system 
remaining unknown (Berkes et al 2003; Capra & Luisi 
2014). Systems can be visually represented and examined 
through mapping the components and relationships within a 
selected boundary (eg Bennett et al 2009). Relevant to the 
study of horses, systems thinking would regard the system 
of the horse as continuously changing and adapting to 
change, the relationships in the system would be intercon-
nected with feedbacks, and that it is inherently impossible 
for the entirety of the horse system to ever be known, and 
that this becomes a crucial part of the care of the horse. 

Study aim 
The following critical review of the literature aims to 
examine the current approach to researching horse welfare 
using undesirable horse behaviour as a focus, and crib-
biting as a specific example throughout the paper. Further, 
we will then explore how adopting a systems thinking 
framework may provide academics a new perspective on 
how to approach horse welfare research which, in turn, may 
lead to better horse welfare outcomes. 

Materials and methods 
The review of the literature was undertaken by searching the 
databases ProQuest, Wiley Online and Science Direct, for the 
years 2010 to 2021, using the search terms ‘equine’, ‘horse’, 
‘behaviour’, ‘conflict’, ‘abnormal’, ‘problem’, ‘stereotype.’ 
Much of the work in this area has been completed since the 
advent of equitation science in 2007 (International Society 
for Equitation Science 2021a). And one of the goals of this 
paper was to provide a snapshot of contemporary practices 
and the level of undesirable behaviour, so on this basis it is 
argued that a review of the literature from the previous 
eleven-year period was appropriate.  
Searches were limited to studies published in English, full-
text and peer-reviewed. Reviews, case studies, opinion pieces 
and editorials were excluded. The search yielded 714 papers, 
which included 48 duplicates, reducing the number to 666 
papers, an additional six papers were found by reading 
reference lists, taking the total to 672 papers. The goal of this 
review was to capture the literature available on undesirable 
horse behaviour. Therefore, no papers were excluded due to 
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participant demographics or method of data collection. Of the 
672 bibliographic records screened, 90 papers met the search 
criteria. After thorough reading of the full manuscripts, the 
number of papers which met the inclusion criteria was 
reduced to 60 papers (see Figure 1). Inclusion criteria were 
that the paper must have some measure of undesirable horse 
behaviour reported in the results section of the paper. Papers 
were retained if they met this criterion even if undesirable 
behaviour was a secondary measure. An example of one 
study that appeared very promising but that was excluded 
was that by Lesimple et al (2010) “Human direct actions may 
alter animal welfare, a study on horses (Equus caballus)”, 
however this study does not report on undesirable behaviour, 
but instead looks at horses’ posture, horses’ spinal condition 
and the manner in which they were ridden. Using the search 
and selection strategy described above, it should be noted no 
qualitative papers were returned. 

Categories of undesirable horse behaviour 
The review of the literature reveals undesirable behaviours 
researched can be broadly classified into five main groups: 
stereotypies, ridden behaviours, handling behaviours, transport-
related behaviours and head-shaking, with over 50% of studies 
focused on some aspect of stereotypic behaviour (see Figure 2).  
The included papers show that undesirable behaviours are 
exhibited across almost all aspects of a horse’s life: in the 
stable (Hockenhull & Creighton 2015; Hanis et al 2020), 
while being attended to by the farrier or veterinarian 
(Mansmann et al 2011; Pearson et al 2020), during 
transport (in particular during loading) (Padalino et al 
2017), and while ridden (Hockenhull & Creighton 2012). 
The spectrum of undesirable horse behaviours includes 
abnormal stereotypic behaviours such as weaving and crib-
biting (Ruet et al 2019) through to normal, but highly 
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Figure 1

Flowchart outlining literature search and 
screening process. 

Figure 2

Breakdown of categories of undesirable 
horse behaviours studied. 
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dangerous behaviours such as bucking and rearing while 
being ridden (Hockenhull & Creighton 2012). 

Disciplines investigating undesirable horse behaviour 
The disciplines researching undesirable behaviour in horses 
primarily come from traditional science fields, with the 
majority of research conducted by veterinary scientists and 
psychologists (Figure 3). Interdisciplinary research groups, 
made up most often by veterinary scientists and psycholo-
gists, represent just over 20% of publications. Often, inter-
disciplinary groups function as multidisciplinary groups 
where research is additive, as opposed to integrated interdis-
ciplinary teams (Roy et al 2013; Annan-Diab & Molinari 
2017). The interdisciplinary studies included in this review 
were based almost exclusively on a positivist scientific 
paradigm, however this assumption is almost never 
discussed in the papers themselves. As previously 
mentioned, the disciplines most commonly involved were 
veterinary science, psychology and animal science, which 
have a shared ontological and epistemological view. 

Risk factors for the development of undesirable 
horse behaviour 
Across the included literature, the risk factors identified that 
were related to undesirable behaviour were many and varied 
(see Table 1).  
Stereotypical behaviours were by far the most studied, and 
common to all was the stabling of horses. The thread which 
united all undesirable behaviours was physical or psycho-
logical distress or pain, although in many studies the cause 
may not have been articulated using this language. Training 
which does not follow established learning theory principles 
has been identified as a risk factor for undesirable ridden 
behaviour (McLean & Christensen 2017), however on 
closer inspection, most examples of poor training result in 
some form of pain or distress for the horse. A common 
example is riders that chronically apply both ‘go’ aids using 
leg pressure (on the horse’s sides) and ‘stop’ aids via rein 
pressure (to the horse’s mouth) simultaneously as a means 
to coerce a horse into a particular posture. Clearly, the horse 
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Figure 3

Overview of disciplines investigating undesirable horse behaviour.

Table 1   Risk factors reported in the literature related to undesirable horse behaviour. 

Stereotypy Ridden Handling Transport Head-shaking

Stabling Injury Training Separation Nerve pain

Social isolation Training Difficulty of task Novel objects Musculoskeletal pain

Amount of forage Teeth Riding

Ulcers Rein tension

Saddle fit

Rider weight

Posture

Ulcers

Laminitis

Hoof malformation
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cannot respond appropriately to both aids, no being can go 
and stop at the same time. Such training results in both 
stress and pain for the horse and increases the likelihood of 
undesirable behaviour, sometimes referred to as conflict 
behaviour. Conflict behaviour is most often described 
during riding and is essentially a subset of undesirable 
behaviour in horses (Górecka-Bruzda et al 2015; Waite et al 
2018; Christensen et al 2021). Conflict behaviour is 
generally accepted as being a hyper-reactive response to 
pain caused by forceful or unrelenting application of 
negative reinforcement pressures (McLean & Christensen 
2017). Poorly timed or incorrect use of negative reinforce-
ment or the use of pressure cues which exceed tolerable 
limits, transforms negative reinforcement into punishment, 
which can trigger undesirable and (often) dangerous flight 
responses (McLean & Christensen 2017). Another common 
example is a rider applying a leg aid with a spur who 
continues to apply the spur even though the horse has 
offered the correct response. The relentless driving aid (the 
leg and spur pressure) from which the horse cannot escape 
then ceases to act as a negative reinforcement cue and 
becomes punishment, which is essentially pain inflicted on 
the horse from which it tries to escape (conflict behaviour).  

The undesirable behaviour of crib-biting 
Of the included papers, 17 had some kind of measure of 
crib-biting behaviour, although not all reported specifically 
on crib-biting, some reported on stereotypies as a group, of 
which crib-biting was one (Table 2; see supplementary 
material to papers published in Animal Welfare: 
https://www.ufaw.org.uk/the-ufaw-journal/supplementary-
material). 
Of the 17 included papers, eight were published in Applied 
Animal Behaviour Science, seven were published in a 
veterinary journal (for example, Equine Veterinary 
Journal), one paper was published in Physiology and 
Behavior and one in ISRN Zoology. None of the included 
papers explicitly discuss the ontological or epistemological 
assumptions underpinning the research, however this is not 
unusual with most researchers leaving this aspect of their 
research implicit (Wahyuni 2012). In terms of providing 
recommendations to address crib-biting: eight papers did 
not provide any recommendation (or the recommendation 
suggested was not yet available, for example one paper 
recommended genetic testing); five papers made recom-
mendations around feeding and housing but with no specific 
detail; one recommended a commercial device to slow 
down the eating of concentrate feed; one suggested that stall 
design be considered when building stables; and finally, one 
recommended surgery as the treatment of choice for crib-
biting (see Table 2; https://www.ufaw.org.uk/the-ufaw-
journal/supplementary-material). 

Discussion 

From unarticulated assumptions and individual disciplines 
to interdisciplinarity 
The ontological and epistemological assumptions underpin-
ning science are rarely discussed in much scientific litera-
ture, and the studies included in this review follow this 
tradition. As is the case in most positivist research, it is 
assumed that there is a single knowable reality; the 
researcher, and therefore the research, is objective; and 
reality can be studied through experimentation to discover 
immutable facts (Wahyuni 2012). In studying domestic 
horse behaviour, where the horse is entirely dependent on 
humans for almost every aspect of its life, such an ontolog-
ical standpoint is infelicitous as it fails to acknowledge that 
the reality of a situation for a horse may be vastly different 
to the reality experienced by its owner. It may be that not 
only does research in this area require the input from disci-
plines outside the sciences which utilise different philosoph-
ical underpinnings, but the scientific disciplines such as 
veterinary science and psychology could explore the benefits 
that such differing philosophical approaches might bring. 
In order to engage with systems thinking for addressing 
undesirable behaviour, there is a need to bring together 
multiple disciplines and expertise to both frame and address 
the problem. The findings show that most research into 
undesirable behaviour is occurring both within disciplines 
and with some interdisciplinary collaborations. However, it 
would appear that most of the interdisciplinary research 
conducted thus far represents multidisciplinary research 
where disciplines work alongside each other rather than in 
an integrated fashion. True interdisciplinary research 
requires researchers to negotiate a shared research 
framework for a project, evidenced by the development of 
terminology, research approaches, methodologies and/or 
theories to bridge the gaps between the disciplines (Roy 
et al 2013). The studies included in this review show no 
indication of integration to this extent. Given the disciplines 
publishing in this area are predominantly veterinary 
science, psychology and agricultural science which are 
disciplines largely underpinned by traditional reductionist 
science, it is possible that integration at the level described 
above is not required because the ontological and epistemo-
logical standpoints are shared. However, as mentioned, an 
opportunity exists to invite other disciplines which have 
different frames of reference and methodologies to join the 
disciplines already working in this field. Such a collabora-
tion can be facilitated through systems thinking, and 
disrupting the status quo approaches that each disciplinary 
group brings creating a new approach that is irreducible to 
any one discipline (Rawluk et al 2020) that offers new 
insights and meaningful gains in horse welfare. For 
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example, undesirable horse behaviour could be examined 
interdisciplinarily across veterinary sciences, psychology, 
animal science and sociology, as well as by trainers, horse 
professionals and lay horse owners. This more holistic 
approach to horse care and training is starting to gain 
traction in small pockets of the lay horse community 
(Henderson 2020; Linton 2020; Rohlf 2020) but remains far 
from mainstream. Research using an integrated, interdisci-
plinary systems approach would provide welcome credi-
bility and rigour to these pioneers in the lay community 
searching for more holistic practices and better welfare 
outcomes for horses (MacMynowski 2007; Bammer 2013). 

From behaviour in isolation to behaviour as part of a 
system 
As mentioned in the Introduction, this paper argues that 
keeping, training and riding horses in a manner that ensures 
the horse’s welfare represents a complex challenge. 
However, the results of this review reveal that horses are yet 
to be studied using a framework that accounts for this 
complexity. Across the well-studied field of undesirable 
horse behaviour, all retrieved papers were based on the tradi-
tional reductionist scientific approach. Once more, crib-
biting can be used as an illustration of the power of moving 
away from a traditional linear approach to a systems 
approach. Figure 4 illustrates a linear approach to the unde-
sirable behaviour of crib-biting. In a linear model, crib-biting 
is the problem, therefore, any strategy which reduces or 
eliminates crib-biting is deemed successful. Most popular 
methods for addressing crib-biting include removing all 
furniture which the horse could use to perform the 
behaviour; crib-biting collars which inflict pain (punish-
ment) whenever the horse performs the behaviour leading to 
a reduction in the behaviour; or surgical procedures which 
render the horse physically incapable of performing the 
behaviour (Krisová et al 2015). These solutions are at best 
crude and at worst inhumane. However, they achieve the 
goal, which is to stop the horse crib-biting.   
Both the strength and the weakness of a reductionist 
approach is its tendency to focus on the fine details of a 
problem. In terms of the complex horse-human system, 
reductionist thinking may lead to oversimplification and the 
perception of the horse as an object, an instrument of riding. 
Viewing crib-biting in this way allows the solutions found in 
the literature such as surgery and collars to appear satisfac-
tory. A key feature of systems thinking is moving from 
examining objects to examining relationships (Capra & 
Luisi 2014). Therefore, instead of casting our gaze so close 
to the problem that we lose sight of the horse, if we stand 
back and consider the behaviour as part of a system, that is, 
in the context of the life of the horse, this allows the relation-
ships and knowledge that have been hidden in plain sight to 
emerge (for an example of a systems diagram that puts the 
undesirable behaviour of crib-biting into context of the 
horse’s life, see Figure 5. Note: this diagram does not capture 
all aspects of the system). This emergent, new perception of 
the horse and accompanying recognition that the horse’s 

behaviour is part of a complex system creates new possibil-
ities to disrupt the system and bring about positive change.  
The crib-biting example is again useful to illustrate how a 
systems approach allows researchers to see old problems 
with new eyes. Adopting a systems approach, rather than a 
traditional linear approach, where crib-biting behaviour is 
viewed as part of the horse-human system, an altogether 
different goal might be set, and how crib-biting is perceived 
might be completely different. Re-examining Figure 5 and 
taking a more holistic view of the behaviour reveals that 
crib-biting, while related to isolation, insufficient forage and 
confinement, is also related to abdominal pain, aggression 
towards humans, horse stress levels, dressage and so on. The 
wide range of links to crib-biting allows interventions to 
become much more sophisticated and the interventions 
themselves can be dynamic and adapt as the system changes. 
Perhaps more importantly, creating a map of the system and 
looking at the whole life of the horse increases the likelihood 
that the sentience of the horse is not forgotten, and an appre-
ciation emerges of the extent to which the horse yields its 
own desires to accommodate the desires of its human owner. 
This, in turn, is likely to change the essence of what any 
intervention may wish to achieve. Simply eliminating crib-
biting becomes an insufficient goal. By seeing the horse as a 
complete living being, a more satisfactory goal emerges: to 
create an intervention which leads to down-regulation of the 
factors which stimulate the crib-biting behaviour. For 
example, referring back to Figure 5 and starting with crib-
biting, it can be seen that crib-biting is related to isolation 
which is related to stress which is connected to stabling 
which, in turn, is related to insufficient forage and linked to 
ulcers. Taking all these factors into consideration, a solution 
to reducing or eliminating the crib-biting behaviour could 
include any, or all, of the following: less riding (stress 
reduction), turn-out on pasture or with ad libitum hay and a 
conspecific (increased socialisation and forage), dental 
examination (identify a potential source of pain or inade-
quate feed intake due to a sore mouth) and so on. For horses 
that crib, the motivation to crib has been shown to be equally 
as strong as their motivation to eat (Houpt 2012). The perfor-
mance of stereotypies has also been shown to help horses 
cope with the stress of stabling (Briefer Freymond et al 
2020). Therefore, it could be argued that the systems 
solution described above, which sees the crib-biting in 
context, offers a much more humane approach compared 
with the linear solutions such as cribbing collars or surgery. 
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Figure 4

Diagram illustrating a linear approach to crib-biting in the 
stabled horse. 
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From implicit to explicit: redefining successful practice 
When shifting to a systems framework, changes in how horses 
and undesirable behaviours are perceived are accompanied by 
the recognition that relationships are dynamic and ever-
changing (Greenhalgh & Papoutsi 2018). Whilst at first glance 
this may appear unsettling and unhelpful when solving 
problems, acknowledging, and embracing the dynamism and 
fluidity of relationships allows researchers and owners alike 
the freedom to adapt and tailor solutions to meet the needs of 
horses. Appreciating that solutions to complex problems are 
not ‘one size fits all’ and that maximising gains is an “iterative, 
recursive and long-term process” (Greenhalgh & Papoutsi 
2018; p 3) has the effect of maintaining a wide-angle view of 
the system. Consider, once more, the crib-biting example, and 
the mechanistic crib-biting collar solution. If the collar 
reduces crib-biting, in a Newtonian paradigm, this strategy 
would be considered a success. This style of thinking is 
common in the management of stereotypies. One of the 
included studies into stereotypy found 43% of study horses 
were prevented from performing the behaviour by physical 
methods (Tadich et al 2013). Adopting a systems perspective 
and examining the horse as part of a system, rather than 
focusing solely on the undesirable behaviour of crib-biting, 

would likely reveal some unintended consequences of 
inhibiting the crib-biting described above. One such conse-
quence could be that now the horse stands in its box and nods 
(another form of stereotypy) or the horse enters a state of 
learned helplessness and just stands in its box unresponsive. 
Stereotypy and learned helplessness are both indicators of 
poor welfare (Hall et al 2008; Lesimple et al 2020). Therefore, 
using a systems model in this example to map the outcome of 
the intervention would quickly identify that preventing the 
crib-biting is not a success and is simply replacing one stereo-
typy (crib-biting) with another stereotypy (nodding) or learned 
helplessness. In an industry that is often seen as resistant to 
change (van Weeren 2008; McLean 2013) and where practices 
that result in negative outcomes for horses are common and 
often unrecognised as such (Bergmann 2020; Mellor 2020), a 
framework which explicates the consequences, intended and 
unintended, of existing practices and interventions offers a lot 
of promise to achieving positive change and better welfare 
outcomes for horses. 

From ‘fixing’ to adaptively caring 
The existing framework for managing and training horses 
frames undesirable horse behaviour as primarily a failing 
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Figure 5

A sample systems diagram mapping some of the components and the relationships between them for a hypothetical amateur horse owner 
and their horse. Note: this systems map is necessarily incomplete as it is impossible to identify all components and relationships within 
a system. 
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of the horse, which causes a problem for the human and so 
the horse must, in a linear approach, be ‘fixed’ or ‘cured’ of 
this behaviour (Cooper & Mason 1998). This is consistent 
with society’s largely unrealistic desire in general for quick 
fixes to often very complex problems (Straw et al 2019; 
Kalra et al 2020). This framing of undesirable behaviour is 
reflected in the types of studies being undertaken and the 
solutions to fix undesirable behaviour provided by science 
thus far (recall the surgical solution of Krisova et al 2015) 
to prevent crib-biting that was described as “the treatment 
of choice”). Linear-thinking approaches lead to linear 
solutions, which may, on face value, ‘solve’ the problem, 
but often only when viewed with a very narrow focus lens 
while ignoring the wider consequences of the intervention. 
In addition, such solutions often offer only a short-term fix, 
which can lead to an escalating cycle of undesirable 
behaviour-solution-undesirable behaviour, with solutions 
becoming increasingly harsh and coercive. 
In contrast, a systems thinker recognises that any inter-
vention undertaken with the hope of producing a better 
outcome, will have both intended consequences and unin-
tended consequences (Greenhalgh & Papoutsi 2018). A 
systems thinking approach recognises the system as 
dynamic, and what may produce benefits today, indeed 
may not tomorrow (Dunn et al 2017). What this means is 
that unlike a traditional approach where a problem is 
fixed and then (hopefully) forgotten, in a systems 
approach, it is understood that ongoing, flexible adaptive 
care is required (Allen et al 2011). 
Adaptive care is a cyclical process consisting of four broad 
steps: plan, do, monitor and learn (Webb et al 2018). Not to 
be confused with a linear thinking approach, adaptive care 
recognises that knowledge of the system is incomplete, 
much of what we think we know is actually wrong, but 
despite this uncertainty, planning and action is undertaken 
(Allen et al 2011). Therefore, once a system is mapped, the 
relationships revealed and the dynamism of the system 
appreciated, the next phase is to observe how the system 
behaves, attempt to predict future behaviour of the system 
and then finally, intervene in the system with the goal of 
achieving desired outcomes (Arnold & Wade 2017). 
Through maintaining a wide-view focus of the horse-human 
system and embracing the process of adaptive care, it is not 
difficult to see how solutions become individualised rather 
than imposed (Ellis et al 2017). It is also possible that in 
changing the perception of the horse from that of an object 
(instrument of riding) that needs to be fixed when it behaves 
badly, to part of a horse-human system that needs to be 
steadily managed, that the expectations of owners may also 
be transformed resulting in a less domination-based 
approach to horses. Through this repeated process of 
observing, trialing an intervention, observing again and 
finally learning from our horses, it could be that not only are 
better outcomes achieved, but also space is created allowing 
deeper relationships with horses to form, which is what 
many horse people seek (Birke 2008). 

Animal welfare implications and conclusion 
In this paper, we have argued for the need to examine the 
complex challenge of undesirable horse behaviour through 
systems thinking and have outlined the fundamentals of a 
systems approach: studying whole systems rather than indi-
vidual parts; adopting interdisciplinarity; mapping systems to 
create context; examining relationships (obvious and 
emergent); and adopting care processes that are flexible and 
adaptive rather than fixes driven by linear relationships. Such 
an approach allows different disciplines to unite resulting in 
the integration of the strengths of each discipline to forge 
sophisticated, nuanced solutions to complex problems.  
Decades of excellent science in horse behaviour and welfare 
has yielded an enormous knowledge bank, and yet the 
industry resists change, and undesirable horse behaviour, 
which is primarily a poor welfare signal, is still common. A 
systems approach does not make a complex problem 
simple, but it does offer a new way to conceptualise and 
new tools to tackle complex problems. It is hoped that 
reconceptualising horse-human interactions as a complex 
problem and highlighting a new scientific framework will 
stimulate discussion and scientific debate that ultimately 
results in the formation of new interdisciplinary teams and 
new research that promotes positive, healthy horse 
behaviour. Future studies could explore this new approach 
by mapping horse-human systems around particular 
problems and/or then using system maps to test system 
behaviour, followed by designing and testing system inter-
ventions predicted to lead to better welfare outcomes. There 
is an opportunity to bring together the wisdom of 
researchers, industry experts, horse training practitioners, 
and lay horse owners in interdisciplinary practice to form an 
ethically sustainable 21st century industry that centres on 
the horse and which will benefit both horses and humans. 

Declaration of interest 
None. 

Acknowledgements 
The authors would like to thank the two anonymous 
reviewers for their careful, generous and invaluable 
feedback on earlier versions of this manuscript, we are 
truly grateful. 

References 
Alberghina D, De Pasquale A, Piccione G, Vitale F and 
Panzera M 2015 Gene expression profile of cytokines in leuko-
cytes from stereotypic horses. Journal of Veterinary Behavior 10: 
556-560. https://doi.org/https://doi.org/10.1016/j.jveb.2015.08.007  
Albright JD, Witte TH, Rohrbach BW, Reed A and Houpt 
KA 2016 Efficacy and effects of various anti-crib devices on 
behaviour and physiology of crib-biting horses. Equine Veterinary 
Journal 48: 727-731. https://doi.org/10.1111/evj.12534  
Allen CR, Fontaine JJ, Pope KL and Garmestani AS 2011 
Adaptive management for a turbulent future. Journal of 
Environmental Management 92: 1339-1345. 
https://doi.org/10.1016/j.jenvman.2010.11.019  

Animal Welfare 2022, 31: 37-49 
doi: 10.7120/09627286.31.1.004

https://doi.org/10.7120/09627286.31.1.004 Published online by Cambridge University Press

https://doi.org/10.7120/09627286.31.1.004


46   Luke et al

Annan-Diab F and Molinari C 2017 Interdisciplinarity: 
Practical approach to advancing education for sustainability and 
for the Sustainable Development Goals. The International Journal of 
Management Education 15: 73-83. 
https://doi.org/10.1016/j.ijme.2017.03.006  
Arnold RD and Wade JP 2017 A complete set of systems think-
ing skills. Insight 20: 9-17. https://doi.org/10.1002/inst.12159  
Bammer G 2013 Disciplining Interdisciplinarity: Integration and 
Implementation Sciences for Researching Complex Real-World 
Problems. ANU Press: Canberra, Australia. 
https://doi.org/10.26530/OAPEN_459901  
Benhajali H, Richard-Yris M-A, Ezzaouia M, Charfi F and 
Hausberger M 2010 Reproductive status and stereotypies in breed-
ing mares: A brief report. Applied Animal Behaviour Science 128: 64-68. 
https://doi.org/https://doi.org/10.1016/j.applanim.2010.09.007  
Bennett EM, Peterson GD and Gordon LJ 2009 
Understanding relationships among multiple ecosystem services. 
Ecology Letters 12: 1394-1404. https://doi.org/10.1111/j.1461-
0248.2009.01387.x  
Bergmann I 2015 Sustainability, thoroughbred racing and the 
need for change. Pferdeheilkunde 31: 490-498. 
https://doi.org/10.21836/PEM20150509  
Bergmann I 2020 Naturalness and the legitimacy of 
Thoroughbred racing: a photo-elicitation study with industry and 
animal advocacy informants. Animals 10: 1513. 
https://doi.org/10.3390/ani10091513  
Berkes F, Colding J and Folke C 2003 Navigating social-ecologi-
cal systems building resilience for complexity and change. Cambridge 
University Press: Cambridge, UK 
Birke L 2008 Talking about horses: Control and freedom in the 
world of ‘natural horsemanship.’ Society & Animals 16: 107-126. 
https://doi.org/10.1163/156853008X291417  
Briefer Freymond S, Bardou D, Briefe EF, Bruckmaier R, 
Fouché N, Fleury J, Maigrot AL, Ramseyer A, Zuberbühler 
K and Bachmann I 2015 The physiological consequences of 
crib-biting in horses in response to an ACTH challenge test. 
Physiology & Behavior 151: 121-128. 
https://doi.org/https://doi.org/10.1016/j.physbeh.2015.07.015  
Briefer Freymond S, Beuret S, Ruet A, Zuberbuhler K, 
Bachmann I and Briefer EF 2020 Sterotypic behaviour in 
horses lowers stress but not spatial learning performance. Applied 
Animal Behaviour Science 232: 105099. 
https://doi.org/10.1016/j.applanim.2020.105099  
Capra F and Luisi PL 2014 The Systems View of Life: A Unifying 
Vision. Cambridge University Press: Cambridge, UK. 
https://doi.org/10.1017/CBO9780511895555  
Carroll SL, Sykes BW and Mills PC 2020 An online survey 
investigating perceived prevalence and treatment options for 
stereotypic behaviours in horses and undesirable behaviours asso-
ciated with handling and riding. Equine Veterinary Education 32: 71-
81. https://doi.org/10.1111/eve.13250  
Chapin FS, Zavaleta ES, Eviner VT, Naylor RL, Vitousek 
PM, Reynolds HL, Hooper DU, Lavorel S, Sala OE, Hobbie 
SE, Mack MC and Díaz S 2000 Consequences of changing bio-
diversity. Nature 405: 234-242. https://doi.org/10.1038/35012241  

Christensen JW, Munk R, Hawson L, Palme R, Larsen T, 
Egenvall A, König von Borstel UU and Rørvang MV 2021 Rider 
effects on horses’ conflict behaviour, rein tension, physiological meas-
ures and rideability scores. Applied Animal Behaviour Science 234: 
105184. https://doi.org/https://doi.org/10.1016/j.applanim.2020.105184  
Clegg HA, Buckley P, Friend MA and McGreevy PD 2008 
The ethological and physiological characteristics of cribbing and 
weaving horses. Applied Animal Behaviour Science 109: 68-76. 
https://doi.org/10.1016/j.applanim.2007.02.001 
Cook WR and Kibler M 2018 Behavioural assessment of pain in 
66 horses, with and without a bit. Equine Veterinary Education 31: 
551-560. https://doi.org/10.1111/eve.12916  
Cooper JJ and Mason GJ 1998 The identification of abnormal 
behaviour and behavioural problems in stabled horses and their 
relationship to horse welfare: a comparative review. Equine 
Veterinary Journal 30: 5-9. https://doi.org/10.1111/j.2042-
3306.1998.tb05136.x  
Cooper JJ and McGreevy P 2007 Stereotypic behaviour in the 
stabled horse: causes, effects and prevention without compromis-
ing horse welfare. In: Waran N (Ed) The Welfare of Horses pp 99-
124. Springer: Dordrecht, The Netherlands. 
https://doi.org/10.1007/978-0-306-48215-1  
Correa MG, Rodrigues e Silva CF, Dias LA, da Silva Rocha 
Junior S, Thomes FR, Alberto do Lago L, de Mattos 
Carvalho A and Faleiros RR 2020 Welfare benefits after the 
implementation of slow-feeder hay bags for stabled horses. Journal 
of Veterinary Behavior 38: 61-66. 
https://doi.org/https://doi.org/10.1016/j.jveb.2020.05.010 
Dunn G, Brown RR, Bos JJ and Bakker K 2017 Standing on 
the shoulders of giants: Understanding changes in urban water 
practice through the lens of complexity science. Urban Water 
Journal 14: 758-767. 
https://doi.org/10.1080/1573062X.2016.1241284  
Dyson S and Van Dijk J 2020 Application of a ridden horse 
ethogram to video recordings of 21 horses before and after diag-
nostic analgesia: Reduction in behaviour scores. Equine Veterinary 
Education 32: 104-111. https://doi.org/10.1111/eve.13029  
Ellis LA, Churruca K and Braithwaite J 2017 Mental health 
services conceptualised as complex adaptive systems: what can be 
learned? International Journal of Mental Health Systems 11: 43. 
https://doi.org/10.1186/s13033-017-0150-6 
Fureix C, Gorecka-Bruzda A, Gautier E and Hausberger 
M 2011 Co-occurrence of yawning and stereotypic behaviour in 
horses (Equus caballus). ISRN Zoology 2011: 1-10. 
https://doi.org/10.5402/2011/271209  
Fureix C, Menguy H and Hausberger M 2010 Partners with 
bad temper: reject or cure? A study of chronic pain and aggression 
in horses. PLoS One 5: e12434. 
https://doi.org/10.1371/journal.pone.0012434 
Goodwin D 2003 Horse behaviour: evolution, domestication and 
feralisation. In: Waran N (ed) The Welfare of Horses. Springer: 
Dordrecht, The Netherlands. https://doi.org/10.1007/0-306-48215-0  
Górecka-Bruzda A, Kosińska I, Jaworski Z, Jezierski T and 
Murphy J 2015 Conflict behavior in elite show jumping and dres-
sage horses. Journal of Veterinary Behavior 10: 137-146. 
https://doi.org/10.1016/j.jveb.2014.10.004  

© 2022 Universities Federation for Animal Welfare

https://doi.org/10.7120/09627286.31.1.004 Published online by Cambridge University Press

https://doi.org/10.7120/09627286.31.1.004


Approaching horse welfare using systems thinking   47

Greenhalgh T and Papoutsi C 2018 Studying complexity in health 
services research: desperately seeking an overdue paradigm shift. BMC 
Medicine 16: 95-95. https://doi.org/10.1186/s12916-018-1089-4  
Grenager NS, Divers TJ, Mohammed HO, Johnson AL, 
Albright J and Reuss SM 2010 Epidemiological features and 
association with crib-biting in horses with neurological disease 
associated with temporohyoid osteoarthropathy (1991–2008). 
Equine Veterinary Education 22: 467-472. 
https://doi.org/10.1111/j.2042-3292.2010.00101.x 
Gunderson LH and Hollong CS 2002 Panarchy: understanding 
transformations in human and natural systems. Island Press: 
Washington, DC, USA 
Hall C, Goodwin D, Heleski C, Randle H and Waran N 
2008 Is there evidence of learned helplessness in horses? Journal 
of Applied Animal Welfare Science: Equitation Science 11: 249-266. 
https://doi.org/10.1080/10888700802101130  
Hall C and Heleski C 2017 The role of the ethogram in equi-
tation science. Applied Animal Behaviour Science 190: 102-110. 
https://doi.org/10.1016/j.applanim.2017.02.013  
Hampton JO, Jones B and McGreevy PD 2020 Social license 
and animal welfare: Developments from the past decade in 
Australia. Animals 10: 2237. https://www.mdpi.com/2076-
2615/10/12/2237  
Hanis F, Chung ELT, Kamalludin MH and Idrus Z 2020 The 
influence of stable management and feeding practices on the 
abnormal behaviors among stabled horses in Malaysia. Journal of 
Equine Veterinary Science 94: 103230. 
https://doi.org/https://doi.org/10.1016/j.jevs.2020.103230  
Heleski C, Stowe C, Fiedler JM, Peterson M, Brady CM, 
Wickens C and Macleod J 2020 Thoroughbred racehorse wel-
fare through the lens of ‘social license to operate—with an 
emphasis on a U.S. perspective. Sustainability 12: 1706. 
https://doi.org/10.3390/su12051706  
Hemmann K, Raekallio M, Vainio O and Juga J 2014 Crib-
biting and its heritability in Finnhorses. Applied Animal Behaviour 
Science 156: 37-43. https://doi.org/https://doi.org/10.1016/j.applan-
im.2014.04.008  
Henderson AJZ 2020 What is equine welfare really? An equine 
psychologist explores the gap between our perception of good 
welfare and the reality for many horses. Canadian Horse Annual. 
https://www.researchgate.net/publication/339848888_What_is_E
quine_Welfare_Really 
Hockenhull J and Creighton E 2012 Equipment and training 
risk factors associated with ridden behaviour problems in UK 
leisure horses. Applied Animal Behaviour Science 137: 36-42. 
https://doi.org/10.1016/j.applanim.2012.01.007  
Hockenhull J and Creighton E 2013 The use of equipment and 
training practices and the prevalence of owner-reported ridden 
behaviour problems in UK leisure horses. Equine Veterinary Journal 
45: 15-19. https://doi.org/10.1111/j.2042-3306.2012.00567.x  
Hockenhull J and Creighton E 2015 The day-to-day manage-
ment of UK leisure horses and the prevalence of owner-reported 
stable-related and handling behaviour problems. Animal Welfare 24: 
29-36. https://doi.org/10.7120/09627286.24.1.029  
Horseman S 2017 The four priority welfare challenges. Equine 
Veterinary Education 29: 415-416. 
https://doi.org/10.1111/eve.12729  

Houpt KA 2012 Motivation for cribbing by horses. Animal Welfare 
21: 1-7. https://doi.org/10.7120/096272812799129367 
International Society for Equitation Science 2021a About 
ISES. https://equitationscience.com/about/  
International Society for Equitation Science 2021b January 
2021 International Society for Equitation Science Newsletter. 
https://equitationscience.com/media/january-international-soci-
ety-of-equation-science-newsletter 
Jones B and McGreevy PD 2010 Ethical equitation: Applying a 
cost-benefit approach. Journal of Veterinary Behavior 5: 196-202. 
https://doi.org/10.1016/j.jveb.2010.04.001  
Kalra S, Kapoor N, Kota S and Das S 2020 Person-cen-
tred obesity care - techniques, thresholds, tools and targets. 
European Endocrinology 16: 11-13. 
https://doi.org/10.17925/EE.2020.16.1.11  
Kelly R, Mackay M, Nash KL, Cvitanovic C, Allison EH, 
Armitage D, Bonn A, Cooke SJ, Frusher S, Fulton EA, 
Halpern BS, Lopes PFM, Milner-Gulland EJ, Peck MA, Pecl 
GT, Stephenson RL and Werner F 2019 Ten tips for develop-
ing interdisciplinary socio-ecological researchers. Socio-Ecological 
Practice Research 1: 149-161. https://doi.org/10.1007/s42532-019-
00018-2  
Kienapfel K, Link Y and König v Borstel U 2014 Prevalence 
of different head-neck positions in horses shown at dressage 
competitions and their relation to conflict behaviour and per-
formance marks. PLoS One 9: e103140. 
https://doi.org/10.1371/journal.pone.0103140 
Kirsty R, Andrew H, Meriel M-C and Catherine H 2015 
Cognitive differences in horses performing locomotor versus oral 
stereotypic behaviour. Applied Animal Behaviour Science 168: 37-44. 
https://doi.org/https://doi.org/10.1016/j.applanim.2015.04.015  
König v Borstel U, Visser EK and Hall C 2017 Indicators of 
stress in equitation. Applied Animal Behaviour Science 190: 43-56. 
https://doi.org/https://doi.org/10.1016/j.applanim.2017.02.018 
Krisová Š, Žert Z and Žuffová K 2015 Assessment of modified 
Forssell’s myectomy success rate in the treatment of crib biting in 
horses. Acta Veterinaria Brno 84: 63-69. 
https://doi.org/10.2754/avb201585010063  
Leme DP, Parsekian ABH, Kanaan V and Hötzel MJ 2014 
Management, health, and abnormal behaviors of horses: A survey 
in small equestrian centers in Brazil. Journal of Veterinary Behavior 9: 
114-118. https://doi.org/https://doi.org/10.1016/j.jveb.2014.01.004  
Lesimple C, Fureix C, Aube L and Hausberger M 2016b 
Detecting and measuring back disorders in nonverbal individ-
uals: The example of domestic horses. Animal Behavior and 
Cognition 3: 159-179. https://doi.org/10.12966/abc.05.08.2016  
Lesimple C, Fureix C, Menguy H and Hausberger M 2010 Human 
direct actions may alter animal welfare, a study on horses (Equus caballus). 
PLoS One 5. https://doi.org/10.1371/journal.pone.0010257  
Lesimple C, Gautier E, Benhajali H, Rochais C, Lunel C, 
Bensaïd S, Khalloufi A, Henry S and Hausberger M 2019 Stall 
architecture influences horses’ behaviour and the prevalence and type 
of stereotypies. Applied Animal Behaviour Science 219: 104833. 
https://doi.org/https://doi.org/10.1016/j.applanim.2019.104833 

Animal Welfare 2022, 31: 37-49 
doi: 10.7120/09627286.31.1.004

https://doi.org/10.7120/09627286.31.1.004 Published online by Cambridge University Press

https://doi.org/10.7120/09627286.31.1.004


48   Luke et al

Lesimple C and Hausberger M 2014 How accurate are we at 
assessing others’ well-being? The example of welfare assessment 
in horses. Frontiers in Psychology 5: 21-21. 
https://doi.org/10.3389/fpsyg.2014.00021  
Lesimple C, Poissonnet A and Hausberger M 2016a How to 
keep your horse safe? An epidemiological study about manage-
ment practices. Applied Animal Behaviour Science 181: 105-114. 
https://doi.org/10.1016/j.applanim.2016.04.015  
Lesimple C, Reverchon-Billot L, Galloux P, Stomp M, 
Boichot L, Coste C, Henry S and Hausberger M 2020 Free 
movement: A key for welfare improvement in sport horses? 
Applied Animal Behaviour Science 225. 
https://doi.org/10.1016/j.applanim.2020.104972  
Linton A 2020 The Whole Horse Podcast. Understanding equine 
anatomy to enhance wellbeing with Thirza Hendricks. https://pod-
casts.apple.com/au/podcast/whole-horse-understanding-equine-
anatomy-to-enhance/id1340545441?i=1000475740068 
Lupton JI 1884 Evils of modern stables. In: Fox MW (ed) 
Mayhew’s Illustrated Horse Management pp 155-161. H Allen & Co: 
Washington, DC, USA. https://www.wellbeingintlstudiesreposito-
ry.org/acwp_ewp/1/ 
MacMynowski DP 2007 Pausing at the brink of interdisciplinar-
ity: Power and knowledge at the meeting of social and biophysical 
science. Ecology and Society 12: 20. https://doi.org/10.5751/ES-
02009-120120  
Malamed R, Berger J, Bain MJ, Kass P and Spier SJ 2010 
Retrospective evaluation of crib-biting and windsucking behav-
iours and owner-perceived behavioural traits as risk factors for 
colic in horses. Equine Veterinary Journal 42: 686-692. 
https://doi.org/10.1111/j.2042-3306.2010.00096.x  
Malmkvist J, Poulsen JM, Luthersson N, Palme R, 
Christensen JW and Søndergaard E 2012 Behaviour and 
stress responses in horses with gastric ulceration. Applied Animal 
Behaviour Science 142: 160-167. 
https://doi.org/https://doi.org/10.1016/j.applanim.2012.10.002 
Mansmann RA, Currie MC, Correa MT, Sherman B and 
vom Orde K 2011 Equine behavior problems—around farriery: 
Foot pain in 11 horses. Journal of Equine Veterinary Science 31: 44-
48. https://doi.org/https://doi.org/10.1016/j.jevs.2010.11.018  
Mason G 2006 Stereotypic Animal Behaviour: Fundamentals and 
Applications to Welfare, Second Edition. CABI: Cambridge, UK 
Mazzola S, Palestrini C, Cannas S, Fè E, Bagnato GL, Vigo 
D, Frank D and Minero M 2016 Efficacy of a feed dispenser for 
horses in decreasing cribbing behaviour. Veterinary Medicine 
International 2016: 4698602-4698606. 
https://doi.org/10.1155/2016/4698602  
McGreevy P, McLean A, Warren-Smith A, Waran N and 
Goodwin D 2005 Defining the terms and processes associated 
with equitation. In: McGreevy P, McLean A, Warren-Smith AK, 
Goodwin D and Waran N (eds) Proceedings of the 1st International 
Equitation Science Symposium pp 10-43. Melbourne, Australia 
McGreevy P, Warren-Smith A and Guisard Y 2012 The effect of 
double bridles and jaw-clamping crank nosebands on temperature of 
eyes and facial skin of horses. Journal of Veterinary Behavior 7: 142-148. 
https://doi.org/https://doi.org/10.1016/j.jveb.2011.08.001 

McIntyre-Mills J 2020 The COVID-19 era: No longer business as 
usual. Systems Research and Behavioral Science 37: 827-838. 
https://doi.org/https://doi.org/10.1002/sres.2745  
McLean AN 2013 Training the ridden animal: An ancient hall of 
mirrors. The Veterinary Journal 196: 133-136. 
https://doi.org/https://doi.org/10.1016/j.tvjl.2012.10.031  
McLean AN and Christensen JW 2017 The application of 
learning theory in horse training. Applied Animal Behaviour Science 
190: 18-27. https://doi.org/10.1016/j.applanim.2017.02.020  
Mellor DJ 2016 Updating animal welfare thinking: Moving beyond 
the ‘Five Freedoms’ towards ‘A Life Worth Living.’ Animals 6. 
https://doi.org/10.3390/ani6030021  
Mellor DJ 2020 Mouth pain in horses: Physiological foundations, 
behavioural indices, welfare implications, and a suggested solution. 
Animals 10. https://doi.org/10.3390/ani10040572  
Normando S, Meers L, Samuels WE, Faustini M and 
Ödberg FO 2011 Variables affecting the prevalence of behaviour-
al problems in horses. Can riding style and other management fac-
tors be significant? Applied Animal Behaviour Science 133: 186-198. 
https://doi.org/10.1016/j.applanim.2011.06.012  
Ödberg FO and Bouissou MF 1999 The development of 
equestrianism from the baroque period to the present day and its 
consequences for the welfare of horses. Equine Veterinary Journal 
28: 26-30. https://doi.org/10.1111/j.2042-3306.1999.tb05152.x 
Ostrom E 2007 A diagnostic approach for going beyond 
panaceas. Proceedings of the National Academy of Science USA 104: 
15181-15187. https://doi.org/10.1073/pnas.0702288104  
Padalino B, Henshall C, Raidal SL, Knight P, Celi P, Jeffcott 
L and Muscatello G 2017 Investigations into equine transport-
related problem behaviors: Survey results. Journal of Equine 
Veterinary Science 48: 166-173.e162. 
https://doi.org/https://doi.org/10.1016/j.jevs.2016.07.001  
Pearson G, Reardon R, Keen J and Waran N 2020 Difficult 
horses – prevalence, approaches to management of and under-
standing of how they develop by equine veterinarians. Equine 
Veterinary Education. https://doi.org/10.1111/eve.13354  
Rawluk A, Beilin R, Bender H and Ford R 2020 Finding our-
selves in the messy entanglement of complexity: An introduction 
to the challenges and opportunities in social ecological systems. In: 
Rawluk A, Beilin R, Bender H and Ford R (eds) Practices in Social 
Ecological Research: Interdisciplinary collaboration in ‘adaptive doing’ pp 
1-6. Springer International Publishing: Switzerland. 
https://doi.org/10.1007/978-3-030-31189-6_1 
Robinson IH 1999 The human-horse relationship: how much do 
we know? Equine Veterinary Journal 31: 42-45. 
https://doi.org/10.1111/j.2042-3306.1999.tb05155.x  
Rochais C, Henry S and Hausberger M 2018 “Hay-bags” and 
“Slow feeders”: Testing their impact on horse behaviour and wel-
fare. Applied Animal Behaviour Science 198: 52-59. 
https://doi.org/10.1016/j.applanim.2017.09.019  
Rohlf K 2020 Happy athlete from psychology perspective with 
Antonia Henderson PhD. Horse Training in Harmony (No 14). 
https://podcasts.apple.com/au/podcast/horse-training-in-harmo-
ny/id1528419883 
Roy ED, Morzillo A, Seijo F, Reddy S, Rhemtulla J, Milder J, 
Kuemmerle T and Martin S 2013 The elusive pursuit of inter-
disciplinarity at the human-environment interface. BioScience 63: 
745-753. https://doi.org/10.1525/bio.2013.63.9.10  

© 2022 Universities Federation for Animal Welfare

https://doi.org/10.7120/09627286.31.1.004 Published online by Cambridge University Press

https://doi.org/10.7120/09627286.31.1.004


Approaching horse welfare using systems thinking   49

Ruet A, Lemarchand J, Parias C, Mach N, Moisan MP, 
Foury A, Briant C and Lansade L 2019 Housing horses in indi-
vidual boxes is a challenge with regard to welfare. Animals 9: 621. 
https://doi.org/http://dx.doi.org/10.3390/ani9090621  
Straw S, Spry E, Yanawana L, Matsumoto V, Cox D, Cox E, 
Singleton S, Houston N, Scott L and Marley JV 2019 
Understanding lived experiences of Aboriginal people with type 2 
diabetes living in remote Kimberley communities: diabetes, it don’t 
come and go, it stays. Australian Journal of Primary Health 25: 486-
494. https://doi.org/10.1071/PY19021  
Tadich T, Weber C and Nicol CJ 2013 Prevalence and factors 
associated with abnormal behaviors in Chilean racehorses: A 
direct observational study. Journal of Equine Veterinary Science 33: 
95-100. https://doi.org/https://doi.org/10.1016/j.jevs.2012.05.059  
Uldahl M and Clayton HM 2019 Lesions associated with the use 
of bits, nosebands, spurs and whips in Danish competition horses. 
Equine Veterinary Journal 51: 154-162. https://doi.org/10.1111/evj.12827  
van Weeren PR 2008 How long will equestrian traditionalism 
resist science? The Veterinary Journal 175: 289-290. 
https://doi.org/10.1016/j.tvjl.2007.06.017  

Wahyuni D 2012 The research design maze: Understanding par-
adigms, cases, methods and methodologies. Journal of Applied 
Management Accounting Research 10: 69-80. 
https://ssrn.com/abstract=2103082  
Waite K, Heleski C and Ewing M 2018 Quantifying aggressive 
riding behavior of youth barrel racers and conflict behaviors of 
their horses. Journal of Veterinary Behavior 24: 36-41. 
https://doi.org/https://doi.org/10.1016/j.jveb.2018.01.002  
Walsh Z, Böhme J and Wamsler C 2021 Towards a rela-
tional paradigm in sustainability research, practice, and edu-
cation. Ambio 50: 74-84. https://doi.org/10.1007/s13280-020-
01322-y  
Webb JA, Watts RJ, Allan C and Conallin JC 2018 
Adaptive management of environmental flows. Environmental 
Management 61: 339-346. https://doi.org/10.1007/s00267-017-
0981-6  
World Horse Welfare 2015 Removing the Blinkers (Report). 122. 
h t t p s : / / w w w. wo r l d h o r s ewe l f a re . o r g / a b o u t - u s / o u r-
organisation/our-positions/responsible-ownership 

Animal Welfare 2022, 31: 37-49 
doi: 10.7120/09627286.31.1.004

https://doi.org/10.7120/09627286.31.1.004 Published online by Cambridge University Press

https://doi.org/10.7120/09627286.31.1.004

