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Behavioural reactivity and ensuing temperamental traits in young
thoroughbred racehorses (Equus caballus)
by Sieglinde McGee

Momozawa, Ono, Sato, Kikusui, Takeuchi, Mori and Kusunose (2003) note
that while there are no methods considered to be standard in assessing
temperament in horses, there are two that are commonly applied: (i) analysing
behavioural reactions to stimuli and (ii) getting handlers to complete a
temperament questionnaire. This thesis presents the findings of three
behavioural reactivity studies and a single temperament-questionnaire study.
The first study found that accompanying preweaned foals while they are
separated from their dam during covering of the mare significantly reduces the
frequency of vocalisations (z=3.88; p<.001) and pawing (z=2.50; p<.05) and
eliminates the performance of self-harm behaviours (y2=19.18; df=1; p<.001),
namely hurling their body against a door or wall. Each of these behaviours is
a recognised behavioural sign of distress in a foal. The second study
measured behavioural reactivity of 1771 foals during their experience of being
auctioned. Data were collected at three venues and were analysed in terms of
a number of independent variables. Tentative evidence was found for a
relationship between different aspects of behavioural reactivity and variables
such as age, gender, sire, paternal grandsire, broodmare sire, family from
which the dam came, family from which the sire came, inbreeding and
whether or not the foal was bred for racing on the flat or over jumps.
Tentative evidence was also found for a link between behavioural reactivity in
the ring and whether or not the animal had also been assessed in the
separation study (N=7). The third study measured behavioural reactivity of
2430 yearlings during their experience of being auctioned. Data were
collected in the same three venues and subjected to the same types of
analyses. Again, tentative evidence was found of a relationship between
different aspects of behavioural reactivity and variables such as age, gender,
sire, paternal grandsire, broodmare sire, family from which the dam came,
family from which the sire came, inbreeding, whether or not the foal was bred
for racing on the flat or over jumps and whether the animal had also been
assessed in the separation study (N=13) or as an auction ring foal (N=438).
The fourth study analysed temperament questionnaires returned by the
handlers of 395 horses that had been assessed in at least one of the three
earlier studies. Relationships were found between some aspects of
behavioural reactivity to the auction ring experience and different
temperamental traits when in training. Factor analyses of the questionnaire
suggested that young racehorses are generally well adjusted and content with
their lives. Tentative evidence was found that suggests the most inbred
horses may be ‘protected’ from developing stereotypies. Overall the findings
make a valuable contribution to what is known about equine behaviour and
temperament.
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Summary

This thesis is the culmination of a four-year research project carried out
through the Department of Psychology in the University of Dublin, Trinity
College and in which behavioural reactivity and ensuing temperamental traits

were assessed in young thoroughbred racehorses (Equus caballus).

In Chapter 1 the reader is introduced first to the value and nature of the
thoroughbred horse and then to key areas of the relevant literature. A general
introduction to how the horse learns is provided, rather than a comprehensive
analysis of what is an immense research area (i.e. animal learning) as learning
is only one facet for consideration: the thesis is not a learning study. This is
followed by sections on the effects of short-term separation of preweaned foals
from their dam during covering, some of the other ‘traumas’ ahead for a young
racehorse, the concept of well-being and how it’s assessed, a general account
of the effects of stress (there were no biological measures taken during the
course of this study), the behavioural signs of distress in horses, equine
stereotypies and how we deal with them, the evidence for inheritance of traits
and temperament in horses, assessment of temperament, how early
experience can relate to later behaviour, and the importance of considering
the potential effects of human-animal interaction on the animals. Following a
brief summary, the rationale for the thesis and the five research questions are

then presented.

In Chapter 2 the reader is provided with an overview of some of the rules with
regard to the naming and breeding of thoroughbred racehorses, a short but
comprehensive course on how to read pedigrees of thoroughbreds and to
calculate the amount of inbreeding within those pedigrees. The unsuitability
of Wright’s Coefficient of Inbreeding for use with thoroughbred pedigrees is
highlighted and an alternative method for numerically expressing the amount
of inbreeding, as a Pedigree Diversity Score, is proposed. The reader is then
given an introduction to the figure system, which was once a fairly popular
tool for choosing stallions for a mare. Inbreeding and the figure system have

been utilised in the analyses that follow in Chapters 3, 4, 5 and 6.

Chapter 3 presents the findings of the initial study, in which the aim was to

determine if accompanying a preweaned foal while separated from its dam




during covering would reduce the behavioural signs of distress exhibited by
the foal. Foals in the control group were unaccompanied. This simple
intervention, 1.e. staying quietly in the stable with the foal, significantly
reduced the behavioural signs of distress in the accompanied group, as

compared to the isolated group. The findings were later published.

Chapters 4 and 5 present the two auction ring studies. Behavioural signs of
reactivity were recorded for each of 1771 weaned foals and 2430 yearlings as
they were auctioned by either Goffs (at Kill, Co Kildare), Tattersalls (at
Newmarket, Suffolk) or Tattersalls Ireland (at Fairyhouse, Co Meath). There
were a number of independent variables, such as age, gender, coat colour,
sire, paternal grandsire, broodmare sire, family from which the dam came,
family from which the sire came, inbreeding and whether or not the animal
had also been assessed in the previous chapter(s). Reactivity scores were also
analysed by type, i.e. whether they were flat-bred or national hunt-bred.
Tentative evidence of effects for age, gender, bloodlines, inbreeding, type and
prior auction ring experience was found. There were insufficient numbers of
Chapter 3 subjects available for the foal auction ring study but tentative
evidence of a link between reactivity during that separation period and

reactivity in the auction ring was found in yearlings.

Chapter 6 presents the temperament study in which the handlers of 395
horses, who had been assessed in at least one of the studies above, completed
a short temperament questionnaire. This represented a return rate of 25% of
those it had been possible to track down. Aspects of temperament were found
to be related to some signs of behavioural reactivity shown in the auction ring,
as a foal or yearling, and tentative evidence was found to suggest that the
most inbred horses may be ‘protected’ from developing stereotypies. Factor
analyses of the questionnaire suggested that young racehorses are generally

well-adjusted and content with their lives.

Chapter 7 summarises and discusses the findings in relation to how they
answer the five research questions and provides a framework for a
multifaceted approach to the study of equine behaviour, as well as a review of
the limitations and strengths of the work presented and some

recommendations for future research.
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“The equine mind is one of the main reasons why most of keep and associate
with horses: we don’t love them only because they are ‘black and beautiful’. If
that were the case we would have a motor car or a beautiful painting instead.
We love them because they have a mind, and to predict and understand their
behaviour, to communicate even if only in flashes with the mind of another
species is an ever-growing excitement and challenge”.

(Kiley-Worthington, 1997, p.80)

Chapter 1: Introduction

The quote above succinctly sums up the motivation of many researchers who
seek to learn why horses do what they do, how they think and what they feel.
The horse has a mind of its own and though we speak a different language we
can sometimes feel a real sense of genuine two-way communication, a sense of
knowing and understanding this unique individual that is so different and yet
so similar to us. Those moments, those glimpses into the mind of our equine
companion, make all the hard work, cold mornings and occasional frustration

that being around horses brings, seem completely worthwhile.

This thesis focuses on thoroughbreds and examines both behavioural
reactivity in foals and yearlings and temperamental traits in two-year-olds
that are in training as racehorses. Though each of the studies conducted
represents a discrete investigation in itself, there is also a longitudinal aspect
as those assessed as two-year-olds were all horses who had also been
assessed in at least one of the earlier studies, while a large proportion of those
observed as a yearling had also been observed as a foal. There are necessarily
a number of areas that need to be investigated when looking at behaviour and
temperament in thoroughbred horses and this chapter aims to familiarise the
reader with these. While it is acknowledged that there is a tremendous
amount of research on behaviour of animals, the approach taken in the thesis
is a psychological rather than biological one, and so areas such as the biology
of stress, which has been the subject of considerable research but which has
not been directly examined here, are only given somewhat superficial
coverage. Bloodlines and breeding in thoroughbred horses, on the other
hand, are directly examined and while the subject of a very brief introduction

in this chapter, are discussed in detail in Chapter 2.




1.1 The Thoroughbred horse

The are hundreds of different breeds of horse around the world but the most
valuable, most widely publicised and probably most populous breed of all is
the thoroughbred. Foals have been sold for as much as 2,500,000 guineas (1
guinea = £1.05), the record-priced yearling made US$13,100,000 at auction in
Kentucky, horses in training or breeding stock have been sold for millions,
stallions have been valued at tens of millions while the covering fees of the
world’s top sires are in excess of €100,000. In fact the highest stallion fee in
the world in 2004 was US$500,000 payable if a breeder’s mare was certified in
foal to Kentucky-based Storm Cat by 1st September, while the stud fee of
Europe’s top stallion, County Tipperary-based Sadler’s Wells, is advertised as
private but said to be in the region of €175,000 should a mare be in foal on
1st October. The 2005 stud fee for these two stallions, who will be 22 and 24
years old respectively, is to remain at these levels. The world’s top-priced
yearling in 2004 was an US$8,000,000 son of Storm Cat who was sold at
auction in Kentucky in September, while Europe’s top-priced yearling was a

1,150,000 guineas Danehill colt sold in Newmarket in October.

Great Britain, Ireland and the United States of America are considered to be
three of the most important producers of world class racehorses while
countries such as Argentina, Australia, Canada, France, Germany, Japan,
New Zealand and South Africa also have major racing and breeding industries.
Many other countries have similar industries though of a somewhat lesser
calibre. With so many countries involved, there are tens of thousands of
registered thoroughbred foals now born worldwide every year. The sport and
industry of thoroughbred horse racing has its own dedicated television
channels (e.g, Attheraces, Racing UK), newspapers (e.g, Racing Post, The Irish
Field, Daily Racing Form, Thoroughbred Times), information and news websites
(e.g, www.bloodhorse.com, www.racingpost.co.uk, www.irish-racing.com,
www.thoroughbredinternet.com, www.thoroughbredtimes.com), magazines
(e.g, The Blood-Horse, Thoroughbred Owner & Breeder), statistical manuals
(e.g, Weatherby’s Statistical Record Annual, Weatherby’s Return of Mares) and
books, ensuring that the lives and exploits of thoroughbred horses receive

wide coverage around the world.

(9]



A breed that was created in England, the lineage of all thoroughbreds can
traced back to one of three stallions, the Darley Arabian, the Godolphin
Arabian and the Byerley Turk. Official records of births and registration of
thoroughbreds have been kept by Weatherbys since 1793 though with many
countries now having officially recognised Stud Books, only those animals
born in Ireland and Great Britain, those sired by Irish and UK stallions but
foaled abroad, and those imported to Ireland or the UK for racing or breeding
purposes are registered with Weatherbys. A detailed explanation of rules and
conditions that apply to the naming, breeding and bloodlines of thoroughbred

horses is provided in Chapter 2.

As a breed they are often described as being highly reactive, sensitive, brave,
gregarious, claustrophobic, being an ‘open book’, having a strong need for
company and that “individuality is their trademark” (MacKay, 1997, p.147).
McBane (1994) stated that if just one word was applied to describe the
temperament of the horse it would be ‘nervousness’ while McGreevy (2000,
p.16) suggested that “thoroughbreds are more likely to stand still in cold
weather and look miserable, while native ponies plump for the far more
sensible option of continuing their search for food or finding shelter”. It’s not
that thoroughbreds are a stupid breed but probably more an artefact of the
often over-controlled nature of their lives. As McDonnell (1999, p.39) states,
the ability to retain what has been learned is a measure of intelligence and
“horses do very well at remembering specific tasks, associations,
discriminations or reversals that they have learned”. As horses are capable
learning associations between stimuli or events in a number of different ways,
and the associations they make will influence their behaviour in relation to
these, or similar, stimuli or events, it is important to have an understanding of

how these methods of learning work.

1.2 How the horse learns

Horses are reasonably intelligent animals who tend to learn quickly. In fact
sometimes they can learn an association between two items or contingencies
from just a single trial (McDonnell, 1999; Kiley-Worthington, 1997). There is a
considerable amount of literature on learning in animals, with countless
papers and books published on the subject over the past century, and recent

examples, covering a wide range of animals that includes horses, include

(%)



Staddon and Ettinger (1989) on adaptive behaviour, Heyes and Galef (1996)
on social learning, Mackintosh (1994) and Schmajuk (1997) on learning and
cognition, Kiley-Worthington and Randle (2000) on educational psychology, de
Waal and Tyack (2003), Skipper (1999) and Page (1999) on intelligence, and
Reader and Laland (2003) on animal innovation. Nicol (2002, p.194) states
“there has been no published research on such basic learning abilities as
habituation and sensitisation in the horse, and very little research on basic
associative learning processes such as classical conditioning”. These abilities
and processes are just some of many topics within the wide-ranging area of
learning in animals: others include topics such as operant conditioning,
discrimination learning, memory, problem solving, concept formation, spatial
learning and communication. As this thesis has not investigated learning,

however, only a cursory glance at the topic will be presented.

Of the many types of learning in animals, the nine described by Houpt (1998)
are outlined below as they represent some of the most basic forms of learning.
They are, arguably, also the methods most applicable to the everyday life
experiences of a young thoroughbred horse. These types of learning are (i
classical conditioning, (ii) operant conditioning, (iii) habituation, (iv) chaining,
(v) discrimination learning, (vi) conceptual learning, (vii) imprinting, (viii)
imitation, and (ix) conditioned taste aversion. While horses certainly learn by
some of these methods, there is some debate with regard to their abilities at

others.

Classical conditioning, operant conditioning and habituation are three
common methods of learning in horses. Classical conditioning is the simplest
form of associative learning and involves learning to make a connection
between two stimuli that were not previously associated, for example the
squeak of the wheels of the feed trolley with the imminent delivery of the
evening meal. Like Pavlov’s dogs learning to salivate to the sound of a bell,
which had been paired with the arrival of food, horses who make this simple
association will often turn away from whatever they were doing in the stable to
face the door. Some will even start to paw, kick the door, drag their teeth
along the metal grille (if there is one), nod their head vigorously, vocalise or

perform a combination of some of these in anticipation of being fed.



Operant conditioning involves learning contingencies through positive
reinforcement, negative reinforcement or punishment. Giving a reward for
compliance offers positive reinforcement and makes it more likely that the
desired behaviour will be repeated. Negative reinforcement also increases the
likelihood of a desired behaviour being repeated but does so through making
the association between failure to do something and an unpleasant stimulus
or event. This occurs as a result of the desired response being followed by
either cessation of or avoidance of an aversive stimulus (Colman, 2003,
p-481). To avoid the unpleasant outcome, therefore, the animal is motivated
to comply. Though often confused with punishment, negative reinforcement is
not the same as the aim of punishment is to make repetition of a behaviour

less likely to occur.

Habituation occurs when the repeated presentation of a stimulus no longer
produces a response. For example, the first time one tries to lead a foal by the
headcollar or to pick up one if its feet the animal tends to respond by trying to
flee. This is the natural behavioural response of a prey animal to any attempt
to ‘capture’ it. With patient persistence the animal learns that there is
nothing to fear from this form of physical contact and learns not to react with
panic. If horses were not able to learn by these three simple methods then

they could never have been domesticated or trained.

Chaining is another method by which horses can easily learn. As its name
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