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1 Abstract

What makes equestrian sports unique is the fatittdepends on a close interaction between
rider and horse. Their sensitive body enables Boiseick up the slightest change in aids
from the rider. Even signs subconsciously submitigdhe rider are noticed. Nevertheless,
little scientific research exists examining the eeff of different psychophysiological
symptoms from the rider on the behaviour of theirsk, and subsequently performance and
safety. The aim of the current study was to ingasé the interactive effects between
physiological arousal symptoms in the rider andgrerance of a horse when being presented
with novel stimuli. More specifically, the studynaed to determine differences in symptoms
of physiological arousal of the rider around morseoit the horse misbehaving and average
values. In addition, pre-competitive mood statesewaken into consideration. Eighteen
Dutch horse-rider combinations (mean age 25.67 48)8participated and performed an
obstacle course of passing unfamiliar objects whullewing a set path. During this course,
heart rate, muscle tension of the trapezius muskiga, conductance and skin temperature of
the riders were measured using a NeXus 4 biofeé&divemitor. Furthermore, all tests were
taped on camera to allow for subsequent analysesqafine behaviour during the tests. An
ethogram was designed to evaluate equine and loeleaviour on a 4-point scale (1="no
adverse reaction” to 4 = “extreme adverse reac}ioftiis was scored from video on 15 pre-
determined points in the course. Pearson’s Prolachent Correlations were conducted to
investigate relationships between average psyclsglogical parameters of the rider during
the course and total ethogram scores. Furthernegegy time a horse scored a 3 or 4 on the
ethogram, denoting adverse behaviour, psychoplogcdl data 5 seconds prior to and 5
seconds following the event were compared to edlcr@and mean data using a one-way
repeated measures ANOVAs with post-hoc paired sesnpitests including Bonferroni

corrections.



Most important findings showed that during obedestests SC levels tended to be lower
prior to the horse showing adverse behaviour #feerwards (t (13) =-2.58, P = 0.023). ST
levels tended to be higher prior to the horse nfiabmg than afterwards (t (14) = 2.32, P =
0.036) and compared to average ST throughout tte(t€14) = 1.85, P = 0.085). These
results suggest that increased skin temperaturdcavet skin conductance levels prior to a
horse showing adverse behaviour indicate a decieadertness and focus of the rider to the
current behaviour of the horse. This might be #saiit of aids being submitted less insistently
which offers the horse an opportunity to act outitsnown against the riders’ intention. In
addition, a negative relation was found betweerh hagerage heart rate and debilitative
interpretations of cognitive anxiety (r = -.44, 18, p = .071). So, higher levels of arousal are
experienced by riders not to be useful to theifggarance. Current results, combined with
existing research, indicate the importance fodarrto find a balance between being focussed
and alert at all times and reaching an excessixad t# arousal, both from a performance and

safety point of view.



2 Nederlandse samenvatting

Paardensport is uniek door het feit dat prestdhiarkelijk is van een hechte communicatie
tussen ruiter en paard. Door zijn gevoelige lichaaneen paard in staat om de kleinste
verandering in de hulpen van de ruiter op te merkelis als de ruiter deze verandering zelf
niet doorheeft. Toch is er vrijwel geen wetenscledijpponderzoek gedaan naar het effect van
fysieke symptomen van psychologische factoren earuder op het gedrag van het paard, en
onderliggend de prestatie en veiligheid. Het doah wet huidige onderzoek was om de
interactieve effecten tussen fysieke symptomensypamning van de ruiter en de prestatie van
het paard wanneer ze geconfronteerd worden metkentle objecten te analyseren. Daarbij
is meer gedetailleerd ook gekeken naar verschitiéysieke symptomen van spanning van de
ruiter rond een moment waarop het paard zich magiran gemiddelde waarden. Hiernaast
zijn ook de stemmingen van de ruiters voor aanwagde proef in overweging genomen.
Achttien Nederlandse paardruiter combinaties (gdeide leeftijd 25,67 + 8.43) namen deel
aan het onderzoek en legden een obstakel proéfiebij moesten ze onbekende objecten
passeren langs een vaste route. Tijdens deze pvemden bij de ruiter de hartslag,
spierspanning van de trapezius spier, huidgelei@nghuidtemperatuur gemeten met een
NeXus 4 biofeedback apparaat. Daarbij werden aiteven vastgelegd op film zodat de
prestatie en het gedrag van het paard later gess@aly kon worden. Er is een ethogram
gemaakt om het gedrag van het paard en de ruibeyaerdelen op een schaal van 4 punten (1
= ‘geen verzet' tot 4 = ‘extreem veel verzet’). @jfftien vaste punten in de proef zijn de
combinaties hierop beoordeeld. Een Pearson’s Prddament correlatie test is uitgevoerd
om de relatie tussen gemiddelde fysieke waardesdearuiter tijdens de proef en de totale

ethogram score te onderzoeken.



Verder zijn de vijf seconden voor en vijf secon@@reen moment van spanning met elkaar en
met gemiddelde fysieke waarden vergeleken met eennay repeated measures ANOVAS

met post-hoc paired samples t-tests met Bonfeoomecties.

De belangrijkste resultaten tonen aan dat tijdenslustakel proef, huidgeleiding lager bleek
te zijn voor een moment waarop het paard zich megirdan daarna t (13) = -2.58, P =
0.023). De huidtemperatuur waarden bleken hogeaijtein voor een moment waarop het
paard zich misdroeg in vergelijking tot daarnalé)(= 2.32, P = 0.036) en tot de gemiddelde
waarden tijdens de proef (t (14) = 1.85, P = 0.08&re resultaten suggereren dat de hogere
huidtemperatuur en lagere huidgeleiding voor heimert dat het paard zich misdroeg, een
daling in de aandacht en alertheid van de ruiter \igt gedrag van het paard aantonen. De
misdraging van het paard is mogelijk het result@at minder consequente en strenge hulpen
van de ruiter, die het paard hiermee de mogelikbed om, tegen de bedoeling van de ruiter
in, zelfstandig te handelen. Hiernaast is er eayatieve relatie gevonden tussen een hoge
gemiddelde hartslag en negatieve interpretaties cogmitieve angst (r = -.44, n = 18, p
= .071). Dit betekend dat hogere symptomen vanrspgrdoor de ruiters als onbehulpzaam
voor hun prestatie worden ervaren. De resultatem did onderzoek, gecombineerd met
bestaand onderzoek, wijzen op het belang voor @ér om een balans te vinden tussen alert
en oplettend zijn en te gespannen raken. Dit ianggljk voor zowel veiligheid als een goede

prestatie.



3 Introduction

The relation between a horse and its rider is edfgimportance. In equestrian sports, a good
performance depends on effective cooperation amiramication between rider and horse. A
rider needs to be in control of its own body andadnibut next to that also needs to deal with
the different facets of the character of its hqMeyerset al, 1999). These components make
equestrian sports unique. Next to unique, equessBrts are also dangerous. Injuries in

horse-related incidents can be very serious and fatal (Hawsoret al, 2010).

In the Netherlands, about 400.000 people perforoestgian sports. The chance of getting
injured is lower then the average injury risk dfsgorts. However, horse-related injuries are
more serious, the number of emergency cases ightgkn the average of all sports and the
number of acute hospitalizations is high. Falliigsahe main cause of horse-related injuries.
Most traumas at the emergency department are famdirms (40%), often regarding

fractures, and the torso and neck, with often sisrdamage to the spinal column and spinal

cord (34% of acute hospitalizations) (Consumeritgre2id, 2010).

Figures regarding equine related injuries in théhBikands in one year show a total number
of 49.000 injuries, of which 9.400 emergency treaits and 1.400 hospitalizations after
emergency treatment. When comparing horsebaclkgrigimll other sports, it is found that the
risk of injury per 1.000 hours of sport is lower equestrian (0.8) then other sports (1.9).
However, the emergency treatments per 1.000 hduspat are higher in equestrian (16)

then in other sports (8.6) (Consument veilighe@il®.



Nevertheless, equestrian activities continue tavgropopularity in many parts of the world
(Hawsonet al, 2010). Because despite all the elements of datlgerfeeling of shared flow
with another being takes the experience of hordehdog to a dimension beyond the level
of mastering a risky sport (Keaveny, 2008).

According to Keelinget al (1999), approximately one quarter of horse-relatecidents are
caused by the horse being frightened and misconuation between rider and horse.

Horses tend to react to unfamiliar or potentialgéaous situations with avoidance or flight,
which can be of considerable hindrance during gdamd may cause dangerous situations
(Faleweeet al, 2006). The element of danger in equestrian spaight cause arousal within a
rider. Furthermore, especially in a competitivetisgt performing sport involves several
aspects that form both opportunities but also pg@tkesources of stress. These aspects are for
example the opportunity to show athletic abilitg, dcompare ability to that of others and
evaluation by significant people like coaches aepts (Smoll and Smith, 1991). The arousal
that might be caused by the possible sources eéstwvhen performing equestrian sports can
be split into cognitive and somatic components. r@loge anxiety contains the mental
aspects, for example caused by the fear of boditynhnegative social evaluation or fear of
failure. Somatic anxiety is the physical componegflecting physiological responses like and

increase of heart rate, respiratory and muscureside (Endler, 1991).

The different components of anxiety are expectedoeoof influence when performing

equestrian sports, since performance and safetgndispon a good horse-rider interaction,
which exists of subtle signs from both sides (KNES08; Saslow, 2002). Since the body of a
horse is highly sensible as it functions to trarisand receive information (Brandt, 2004), it is
expected that any minute changes of the riderschidgo an increase of somatic arousal will

be picked up on by the horse (Wolfranetral, 2009).



Therefore emotional control is considered to b&aali for equestrian sports, as performance
greatly depends on the ability of the rider to colnemotional responses to the extend that
they do not affect their horse (Wolframeh al, 2010). However, regarding the physiological

symptoms of arousal of the rider in relation to behaviour of the horse, no research has

been conducted yet.

The aim of the current study is to investigate ititeractive effects between physiological
arousal symptoms in the rider and performance lobrae when being presented with novel
stimuli. More specifically, the study aims to detéme differences in symptoms physiological
arousal of the rider around moments of the horssbemaving and average values. In

addition, pre-competitive mood states will be tak@n consideration.

Taking into account existing literature, it is hyjpesized that a rider experiencing increased
physiological symptoms of arousal will influencestherformance of a horse in a negative
way. Next to this, fear reactions or poor perforowmf a horse is expected to cause an

increase in physiological symptoms of arousal enritier.
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4 Literature review

4.1 Nature of the horse

When working with horses, it is important to undansl and accept their basic behavioural
mechanism in the wild. Each species acquires gmalgti determined physical and
behavioural characteristics which help them surwivéheir natural environment. The means
of survival of the wild horse was instantaneoughfliwhen being frightened by an unfamiliar
stimulus. Stimulus that can result in a fear r@sctian be visual, olfactory, tactile, auditory,
or a combination of these stimuli. In additiongfit from another horse can also function as a
stimulus. This means that for horses, speed isthia physical characteristic. Combined with
the behavioural characteristic of flight; wantirmgescape in a potential dangerous situation, it
helped the horse survive (Miller, 2009). Flight wheir main defence, since unlike other
large grazing herbivores, horses don’'t have horratlers (Goodwin, 1999). At the first sign
of danger, every fibre of a horse’s being is tuteeflee (Keaveny, 2008). Thereby, in nature
the behaviour of a horse is a direct interactiotihws environment. Horses are herd animals,
living in a group was essential in the survivabttgy of the ancestral horse. It decreased the
chance for an individual attack and increased tience for an approaching predator to be
detected. In addition, it had also had a big inftee on the chance of reproduction.
(Goodwin, 1999). For these reasons, horses prefasdociate with others of their own kind.

However, also other species are accepted as coamzafteoodwin, 2009).

Another component of the survival strategy horsdsody language, which serves as a way to

communicate. By body language, horses give eacér atlarning signs and next to this,

horses also pick up signs of other horses beirgeel (Christensegt al,2008).
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Research performed by Christenggral (2008) showed that horses accompanied by a calm
companion during a frightening situation showeds lésar related behaviour then horses
without a calm companion. This indicates a posgyttib use social influence to reduce fear in
horses. For example, by keeping horses in soc@lpg and including older, experienced
horses in groups of young horses, this could helpréate habituation to fear-eliciting stimuli
(Christenseret al, 2008). Another study on this subject executedVigser et al (2008)
showed that the reaction of mature school horses movel object test was more relaxed,
containing less trotting and cantering, then thlayaung horses (at age of 9 months). In
addition, the younger horses spent more time exmgahe object. Since when breaking a
horse, one of the main goals is to teach it notuto away, even if it is afraid, it is not

surprising for the mature horses to be less promart than young horses (Vissdral, 2008).

4.2 Reaction of a domesticated horse to stress afghr

The genetically determined traits started as a twagurvive in the wild, but have also been
exploited during domestication (Goodwin, 1999). hligh many horses don’t live in
conditions for which their evolutionary history hequipped them to survive anymore, the
domesticated horse still forms associations witfeospecies and responds to warning signs
given by body language of other species, includingnans (Goodwin, 1999). Hereby, the
requirement for a horse to be able to detect antigaotential predators continues to play a
role in the human-horse relationship (Goodwin, J99yers (1997) found that the threshold
for experiencing fear has gotten lower during damason. Nevertheless, once this threshold
is reached, domesticated horses will show the dspeeof reaction as their wild ancestors,
even in the absence of natural predators. Accolgirajso domestic horses will react to
unfamiliar and potential dangerous situations watroidance or flight (Christensest al,

2008).
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This flightiness of the horse is often the reasamirijuring themselves or the people handling
them. Therefore, the basic equine behavioural nmmestes should always be taken into

consideration when working with horses (Miller, 200

The domesticated horse may be protected for thetural predators since they are in a
controlled environment, but they might not realiaiss. Therefore, their natural psychological
need to respond to their environment with flighll ixists (Cooper, Albentosa, 2005). The
characteristic behaviours of the horse is oftersedar serious accidents (Thompson and von
Hollen, 1996). Keelinget al (1999) state that out of horse related accidentsp&tcent are
caused by fear reactions of the horse. The avogdandight reaction of horses to unfamiliar
or potential dangerous situations (Christensieal, 2006 and Christenset al, 2008), can be

of considerable hindrance during working situatisnsh as riding and performing dressage
(Faleweeet al 2006), as it may influence the horse’s managdakdind usefulness for
specific tasks (McCalkt al, 2006). In preventing serious accidents, the a&pee and skills

of the rider are of major importance (Keelieigal, 1999).

Because of the element of danger that the natutbeohorse forms, it is one of the main
objectives when breaking a young horse, to teachtito run away, even if it is afraid (Visser
et al 2003). When a horse is able to get accustomea mamber of stimuli that would
normally be experienced as frightening, this wiltrease the safety in the horse-human
relationship (Christenseet al, 2006). In a test executed by von Borgtehl (2010), horses
were exposed to a frightening stimulus. One ofrdslts was that the intensity of the fear
reaction showed by trained horses (ridden more ¢hhalf year) reduced faster than those of

untrained horses (ridden less than a half year).
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4.3 Human-horse relation and communication

The nature of the horse plays a crucial role inréhation and communication between human
and horse. The respond of most ingenuous hordasmtans is comparable to how they would
respond to any predator. They will want to avoidygptal or psychological pressure by
moving away bodily or postural. It is up to the lamto successfully modify this behaviour
to create a highly responsive equine performeryloen unsuccessfully produce a ‘problem

horse’ (McGreevy, 2007).

When looking at the communication, the first thingoe noticed is the large size of the horse
compared to the human. Meaning there always islemest of danger in the interaction
(Brandt, 2004)This element of danger is caused by the fact tleahbrse possesses a muscle
power that can override any of the human’s commaiidhe human neglects to make its
requests meaningful, consistent and polite (Sask®@2). This power can be released within
a split second (Keaveny, 2008). Furthermore, thensive body-to-body contact should be
noticed, especially during riding (Brandt, 2004hidl contact is an important part of the way
horses form relationships. Physical stimulatiorthat right parts of the body will produce a

pleasurable and relaxing response (Saslow, 2002).

Another essential part in the human-horse commtiaités finely developed body language,
since by nature this is the main way of communicatior horses. This makes it very
important for the human to understand the bodyudagg of horses in order to respond in
such a way that the horse understands the meafinge language is the starting point of
human communication, the non-verbal communicatimat is so important when working

with horses can be a challenge (Brandt, 2004).

14



Since not only the human tries to understand tray banguage of the horse, but the horse
also learns to understand non-verbal communicatidhe human, a two way communication

system will arise (Brandt, 2004).

With a history of being a food source and importawetan of transport, the horse is now used
for a broad variety of purposes (Hausbermgeal, 2008). Horses have become especially very
popular in sports and recreation (Viss¢ral 2003). But also for reasons as food source, in
therapeutic manner or for breeding horses are Udad.diversity also means a diversity of
people communicating with horses. The relationslipsgd can vary from short occasional
interactions (like the vet) or an intense, longrdrond between a horse and its owner. Within
these interactions, to improve the development amaintenance of a strong positive
relationship is very important (Hausberge¢ral, 2008). Another important theme is the fact it
is a working relationship. Next to being a companithe horse needs to perform for its
owner. This should lead to a partnership betweanamuand horse (Keaveney, 2008). Mc
Greevy and McLean (2005) state, that since the mgrkituation will be associated by the
horse with emotional and physical demands, thishaare different influences on the human-
horse relationship. Keelingt al (1999) concluded that a good relationship betwessenand

rider is essential in decreasing risk of injuryidgrriding.

Horses are herd animals and equipped by naturecepadominance. Dominance is not per
se related to athletic ability, aggressivenessitwlligence, but is a personality characteristic
of its own. Usually, except for the rare very doamhindividual, most horses can easily be

brought to be submissive to their handler (Mil2009).
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When human individuals repeatedly reinforce theamthance over a horse, the natural
response of the horse will be avoidance. Sincersehis more and more seen as a companion
animal, this doesn’'t seem to be a good strategy.th&sgoal is to have a co-operative
relationship between human and horse, this relghipn should resemble the social
relationships horses form in a herd. In a herdsé®iform pair bonds, supporting each other
and associating closely. Such a bond could bedkgs Ifor a human-horse relationship, taking

it further then a ‘leader-follower’ bond (Goodwit999).

4.4 Horse-rider interaction

Despite all the elements of danger, the feelinghaired flow with another being takes horse-
related experiences to a dimension beyond the t#uwalastering a risky sport. By combining
the purposeful direction of the human with the spbaed power of the horse, an unique
experience of physical unity is created that neitteuld experience alone. The sense of
partnership and teamwork that develops betweerehams rider is remarkable (Keaveney,
2008). Also during riding, the relationship betweanhorse and its rider is of great
importance, both during competition and recreationiding. In competition, a good
performance is dependent on effective cooperateiwéden rider and horse. Next to the fact
that the rider needs to be in control of its owdyand mind, the rider also needs to deal with
the different facets of the character of its hoFs®. any rider, staying calm and focussed, next
to alert and positive while riding are importantlisk(Meyerset al, 1999). This is supported
by Hausbergeret al (2008), saying that the rider influences the hoasel thereby its
performance in many ways, for example by styleidihg, seat, position, riding attitude and
riding aids. By the influence of a rider and theegi response by the horse, and interaction

between both arises during riding.
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4.4.1 Interaction during riding

During training, a rider influences the horse vwadveral aids, using ‘negative reinforcement’.
According to Skinner (1953), this term means sultitng something aversive (such as
pressure) to reward the desired response, whiclerfowhe motivational drive. McGreevy
(2007), states that the word ‘negative’ in thisrtemeans the removal of pressure, which
functions as a reward for the horse. To give amgte, horses already learn in their early
training that the pressure on their bit coming fremsion in the rains will disappear when
they slow down or stop. Or that the pressure givgrihe rider’s legs will disappear when
they go forward. In order for the training to béeefive and humane, the pressure executed
should be subtle and immediately be removed wherhtinise complies. Once a horse is well
educated, an association between negatively remdlosignals and certain responses is made,
and the horse should response to light and sidattdet signals. When the rider fails to release
pressure immediately after the desired reactioerglyy the horse, and lacks to reward, this

can cause conflicts and behavioural and physioctd@ioblems (McGreevy, 2007).

McGreevy (2007, p 495) states that "Effective migliinvolves the correct application of
negative reinforcement and the subsequent tran$fetimulus control to various classically
conditioned cues (such as those coming from thg.s€2uring riding, there are several aids
serving as tools for the rider to interact with tharse. Different aids that can be given are
physical aids given through seat, legs and raiegf to vocal instructions (KNHS, 2008).
This is supported by Saslow (2002), who states tietle stimulation is the main way for
riders to communicate with their horse. In additieaveral devices such as a whip or spurs

are available. Eventually, these aids should bergas subtle as possible (KNHS, 2008).
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Research performed by Saslow (2002), showed tkeatdhsitivity of the horse on parts of the
body which are in contact with the rider’s legs idgrriding is greater then the already
sensitive human fingertip. Meaning that horsesale to respond to pressures, which for
humans are too light to feel. This indicates thanhn instability in the saddle will result in
unconscious delivery of unnecessary tactile sigtalthe horse, consequently resulting in
failure at teaching the horse which signals arenmegul.

When a horse does not get a chance to react testamts light and meaningful stimulus, it
can become insensitive. Similarly, the seemingtstof a well-trained horse might be caused
by responding to slight movements or tighteningrafscles that the rider is not aware of,

instead of the intended aids of the rider (Saskf02).

4.4.2 Goals during riding

With use of a positive interaction with its horslee rider can work towards certain goals
during riding. It is important for a rider to maam a good posture in harmony with the
horse’s movement, especially during competitionsré@la, 2000). When the rider is able to
maintain a relaxed seat, a balance can be reachedewhe rider is able to adapt to all
movements of the horse (KNHS, 2008).

In riding instruction, to ‘relax’ is a term whick pften used as a basic requirement in order to
make process. The term to ‘relax’ is not only addtibut also ambiguous (Terada, 2000).
According to Terada (2007), what is probably ineshdo say is that the rider needs to be
capable of maintaining a good posture by skilfubrdination, following the movements of
the horse ‘without the use of unnecessary strerggtthat the rider is able to use ‘appropriate

muscle activity'.
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Next to specific performance goals of the rider,dxgcuting certain exercises the horse is
also trained towards a certain goal. Dressage fohmgyymnastic basis of equestrian sports.
The goal is to make the horse a ‘happy athletebubh a harmonious and systematic

education. The horse should be fully impressibtatie rider’s aids and response accurate and
without hesitation. Hereby, a harmonious interactlmetween rider and horse is reached

(KNHS, 2008).

4.4.3 Effect anxious rider

Since the rider influences the horse in many walerent studies have been executed
regarding the influence of anxiety of the ridertba horse. Research performed by Keeéhg
al (2009) showed that the heart rate of the horsee@asad in a situation where the rider
expected the horse to be frightened. In this seétar reaction of the horse was expected by
the rider, since the rider was told in advance mbnella would be opened while horse and
rider passed. In fact the umbrella was not opemduch made this situation similar to the
control situation (where no warning for an openungbrella was given), apart from the
expectation of the rider. The increase of the hedet of the horses in this situation probably
indicates that the horses were alert and more prdp@ react to potential danger, since
according to Boissy (1995), this would be a resparfsthe horse to react to warning signals
from another horse in the herd. Furthermore, Gratiel Cook (1997) state that the startle
response is greater when an animal is aroused.riéans that when the rider of a horse is
nervous, they increase the chance of their horggvothe startle reaction they actually want
to avoid. Therefore, an improved understandinghef influence of the nervousness of the
rider might create awareness and thereby reducefimjury caused by fear reactions of the
horse (Keelinget al, 2009). This is supported by Goodwin (1999), wlaonas that horses will

react to tension of the human with the same alani & were exhibited by another horse.
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Also McCallet al (2006), state that equine behaviour is consideralfliyenced by the human

handler.

4.5 Anxiety in the rider

Since anxiety in the rider appears to have anemite on the horse, it is useful to analyse this
component. According to Taylor (1987), athleteshwan insufficient level of arousal lack
motivation, and are thereby not physiologicallypganed for optimal performance. However,
athletes suffering from an excessive level of aabase also unable to perform optimally,
since extreme arousal negatively effects motor dioation and efficient use of the
cardiovascular system (Taylor, 1987). Martens (}J9€fers to the condition of excessive
arousal as anxiety. Anxiety can be split into ctigaiand somatic components. Moresal
(1981) defined cognitive anxiety as the psycholalgart, containing for exampleegative
expectations and cognitive concerns about one#adf, situation at hand, and potential
consequences, and somatic anxiety as the physialogart of arousal and how this is

experienced.

4.5.1 Intensity and interpretation

Research performed by Wolframm and Micklewrightl@0showed that the intensity and
interpretation of pre-competitive cognitive and sim anxiety has got an influence on
equestrian performance. It has been found thatititésive interpretation of cognitive and
somatic anxiety has got a positive effect on theraction between rider and horse. Riders
experiencing the pre-competitive arousal as fatiie, might describe the feeling as
‘excitement’ or feeling ‘psyched up’, being usetoltheir performance.

However, the greater the intensity of cognitive anchatic anxiety, the less facilitative these

symptoms were experienced by the riders. An inegdsvel of cognitive anxiety will have
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an impact on memory resources, which might decréaseability of the rider to give the
correct aids and react to the behaviour of theisé@n the most suitable way.

In addition, since horses are trained to responsutiile aids from the rider, any change in
muscle tension due to an increased somatic anbeedy might cause a distortion of the riders
aids, causing the communication to be a less flapdtthereby a lack of cooperation from the
horse. Hereby, riders might experience such arase in anxiety symptoms as debilitative to

their performance.

4.5.2 Self-confidence

Another factor of importance is a rider’s level sélf-confidence. Self-confidence was
described by Morrigt al (1981) as the being the believe of an individuabéoable to meet
the challenge of the task to be performédhigher level of self-confidence showed to cause
the riders to experience both cognitive and someatidety in a more facilitative way, and
resulted in better performance (Wolframm and Miakight, 2010). This is supported by
Hantonet al (2004), who found that self-confidence is an imaottvariable influencing
anxiety, perception of control and subsequentlydional interpretations. A lack of self-
confidence during the experience of pre-competisymmptoms resulted in loss of perceptions
of control, creating problems with focus and corncdion, and debilitating symptom
interpretations regarding the forthcoming perforcea®erformers with high self-confidence
also experience increases in pre-competitive symgtdut for them this leads to an increase
in motivation and effort. They were able to maintaonfident towards the performance and

felt in control.
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Also results of research performed by Woodman aaddyd (2003) showed a significant
relation between competitive sport performance dath cognitive anxiety and self-
confidence. This is supported by a study from Jatesl (1994), who found a distinction
between intensity and direction of competitive estmxiety symptoms, next to the importance
of skill level. It shows that there is no differenm pre-competition anxiety symptoms, both
cognitive and somatic, between elite and non-gl@dormers. However, it showed that elite
performers interpretate these symptoms as moretiysand facilitative regarding the
consequences for their performance and are ahbeatotain a higher self-confidence level.
Non-elite performers indicated more debilitativates and a lower self-confidence level. A
higher level of self-confidence is likely to explaihe more positive interpretation of anxiety
of elite performers. In addition, when cognitivexgytoms are interpretated as facilitative to
performance, it is more likely to be called ‘exoitent’ or ‘motivated’ rather then as ‘anxiety’
(Joneset al, 1994).

The nature of sport is an important situationalialae. It is likely that a high intensity of
anxiety will be experienced as facilitative for sh@xplosive duration sports but debilitative

for longer duration, more finely-controlled skiparts (Jonest al, 1994).

4.5.3 Social evaluation

Research performed by Trottet al (1999) regarded the interaction model of anxiegy b
Endler (1983) in a competitive equestrian settiiogussing on social evaluation. According
to Spielberger (1966) part of Endler's model isusged on the differentiation between state
anxiety (A-state) and trait anxiety (A-trait). Ag®e involves a short unpleasant condition that
involves feelings of fear, nervousness and appiben The A-trait is a personality
characteristic which is relatively stable and ashigator for the tendency to react with A-state

anxiety during situations perceived as stressful.
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This study done by Trotteat al (1999) looked into two hunter-jumping situationfeTfirst
situation was a non-stressful setting, during ailfamtraining at home. 30 minutes before
mounting their horse, the participants completed EMAS State, Trait and Perception
guestionnaires. The second situation being a catigetwith a partly unfamiliar setting and
social evaluation added. In this situation, 30 rtesuprior to mounting their horse, the
participants filled in the EMAS State and the EMAZRrception questionnaire. Results
showed that individuals with high social evaluati@rtrait experienced a greater A-state
arousal in the pre-competition (stress) situati@ntindividuals with low social evaluation A-
trait. Furthermore, the greatest A-state respornse faund at the high social evaluation A-
trait individuals during the stress situation (ongparison to the A-state during the non-stress
situation of both low and high social evaluationtrAit and the A-state of the low social
evaluation A-trait during the stressful situation).

These results show that individuals with a low @ghhsocial evaluation A-trait have a
different state anxiety response to a stressfulagdn, but not to a non-stressful situation

(Trotteret al, 1999).

4.5.4 Coping and focus

Since anxiety and self-confidence level have praeedfluence equestrian performance, it is
important for a rider to control their emotionaspenses to the extend that they do not affect
their horse (Wolframnet al, 2010). This is supported by Hardy al (1996), who found that
the ability to cope with stressful events duringrs@nd competition is an important part of a
successful performance. Athletes can use diffestrategies to cope with performance
stressors and to deal with success or failure. i@ppontains any focussed attempt to manage

situational demands. It does not stand for effeciss or success (Compas, 1987).
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Research performed by Poczwardowski and Conroy22f@@ussed on four different ways to
cope with stressors during performance, contairapgraisal-focused coping, emotion-
focused coping, problem-focused coping and avoieldocused coping. Results show that the
way an athlete deals with stressors is an indivigmacess, which will have an influence
performance. Strategies like looking into the fatukeeping things in perspective, learning
and improving and focussing on the positive willledpful for performance. Contradictory,
being unable to leave a mistake behind, not beamgistent and losing perspective of one’s

own role in performance, will lead to a decreaspdrformance.

Next to coping strategies, being able to usefwdlyuk attention can also be a tool to deal with
different facets of performing sport. There ardaddnt styles of focussing attention. During
conditions of low exercise, intensity attention eaxuntarily be shifted from dissociative to
associative and from wide to narrow spans. Howesaring intense exercise the voluntary
control decreases, which limits the effectivenefsxiernal strategies on perceived and
sustained effort. Meaning that the manipulatiothef attention style shifts from ‘easy’ at low
levels of intensity to ‘hard’ at high intensity k¢ (Tenenbaum, 2001). Research performed
by Weisset al (2008) regarded external and internal focus sti@seduring sport. External
focus is directed at the effects of the body movanoe the environment and in internal focus
is directed at the execution of the motor task.uResmplicated that in general, use of
external focus was more beneficial for performanas, this way unconscious control
processes can take over control of the movemerdrebly the performer can focus on the
effect their movement has got on the environmeneifdket al, 2008), especially when it
regards well practiced skills (Wudtt al, 1998). This study is supported by Watfal (1998),

who also found external focus to be beneficialgerformance.
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In addition it was found by Weisst al (2008) that the preferred way to focus differed pe
athlete, and letting the athlete perform in his qweferred way will result in a higher self-

esteem and better result. Thereby, internal focang lme beneficial for certain athletes.

4.6 Physiological symptoms anxiety of the rider

After analysing the psychological part of anxiety,is of importance to look at the
physiological processes this causes. Because glihsttess is of psychological source, it has
got an effect on a number of physiological processethe human body (Taelmaat al,

2008).

4.6.1 Heart rate

Increased muscle tension in the neck, change iméwe concentration and change in heart
rate and heart rate variability are physiologicaicators of stress, which provide possibilities
in order to be able to measure stress (Taeketah 2008). This is supported by McNaughton
(1989), who states that autonomic responses aredadby mental activity and stress. The
functioning of the emotional system has got anumfice on for example heart rate, blood
pressure, respiration rate and electro dermaligctéccordingly, Taelmaret al (2008) found
that the mean HR of participants in their studyéased significantly in 24 out of 28 cases
from rest compared to a situation with the load afiental task added. Finally, also Larssbn

al (1995), state that exposure to conflicting taskmesult in an increase of heart rate.

Next to psychological factors, also physiologicattbrs have got an influence on heart rate.

The heart rate increases linearly with the relatinek rate. With the onset of exercise, the

oxygen requirements increase in proportion to tkeéabolic needs of exercising muscles.

25



The heart rate will rise in order to increase bldlmdv and oxygen delivery to exercising
muscles and to maintain an adequate blood floveserial organs like the brain and heart. In
general, a specific physical task requires a aedaiount of oxygen uptake when performed
by different individuals. However, differences individual mechanical efficiency (for
example the ability of the exercising muscles te agsygen) cause variation in these energy

requirements (Navare, Thompson, 2003).

4.6.2 Skin conductance

Skin conductance response is an index of autonanaigsal (Critchleyet al, 2000). This is
supported by Vaezmousast al (2009), who state that skin conductance level (SGLan
indicator for the state of arousal, which is expegsin the activity of sympathetic cholinergic
neurons on eccrine dermal sweat glands level. TGk frovides information regarding
features of brain state and the processing of imédion. Also Boucsein (1992), states that
skin conductance responses are a solid way to meegshasic increases in sweat rate,
indicating autonomic arousal. In a study perforrogdVilliams et al (2001) it was found that
fear stimuli caused increases in skin conductarespanses (phases arousal). This is
supported by Nagaet al (2004), who states that during a high arousal stdte skin
conductance level will increase. In addition, thieynd that a decrease of skin conductance

level is related to relaxation.

Buchel et al (1998) found that the brain mechanisms that geedts skin conductance
response are also involved in the processing otien® Thereby, skin conductance response
can be an index for both cognitive and somatic sab(Critchleyet al, 2000). This is in line
with findings of Dawsoret al (2007), who declared that skin conductance is &enaof

sympathetic autonomic activity which is associatetth arousal.
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Giesen and Rollison (1980) found a relationshipwieen self-reported anxiety and skin
conductance response. The physiological response intaractively influenced by the
individual self-reported anxiety and the psychotadienvironment factor of context of
stimulus exposure. Participants with a low-anxietyel showed almost no effects, but high-
anxiety level subjects showed a strong reactioninofeased skin conductance during a

stressful situation, compared to a calm situation.

4.6.3 Muscle tension

According to Oishi and Maeshima (2004), the symg@thnerve activity to the skeletal
muscle is directly in proportion to the level ofests. Thereby, an increased level of stress
results in more muscle activity.

While participating in a sport event, many centr@liral networks are activated. Parts of these
networks are involved in motor execution and plagniemotion and behaviour and sensory,
perceptual and cognitive systems. The physical sgtlaat are set to achieve with the
musculoskeletal system are reached with use oéiti@ion-behaviour system. In order to be
able to execute fine movements, or to use speskiits, it is important to be able to inhibit
the central nervous system. This will cause anbitdry response of the motor system, and

thereby improve physical performance under memitass (Oishi and Maeshima, 2004).

A study performed by Lundbergf al (1994) showed a significant increase of tensiothan
trapezius muscle, induced by mental stress. Intiaddithis research indicated that the
increase of muscle tension due to stress is aceatwn top of a physical load.

This is supported by Larssan al (1995), who found an increase of shoulder-musaisita

during induced mental stress.
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4.6.4 Skin temperature

Boudewijns (1976) conducted research regardingefibtgmperature as a psychophysiological
indicator of arousalDuring this study, participants went from a sitaatiassumed to be
relaxing (participants received relaxation instimts) to a situation assumed to be stressful
(participants received electric shock and threatleftric shock). In addition, a control group
was included that did not receive shock, to make that any changes in finger temperature
were not caused by stimulus chances of the shocknéstration. The self report of arousal
was measured by having participants rate the iatemousal they felt on a scale from zero to
ten. Zero being described as ‘completely relaxedtdrror’ at ten. Participants indicated this
level during the experiments with their dominanhdhawhile simultaneously their finger
temperature was measured on their other hand.

Overall, the results of this research show that fihger temperature decreased during
assumed stressful situations and increased dussignged relaxation conditions. In addition
no significant correlation was found between thagdér temperature and the other
psychophysiological measures. However, the fingerperature did relate to self-report of

arousal (Boudewijns, 1976).

Furthermore, another important finding was the thet the response of finger temperature,
compared to skin conductance, is relatively slowdaction to changes in the stimulating
conditions. This means a longer rest period betvieerchanges of conditions is needed in
order to accommodate the temperature responseefbher finger temperature will not be a
valid way to measure second-to-second changes nditcans or internal states. Finally,

Boudewijns (1976) concluded that finger temperathes got potential for biofeedback

therapy. Since it seems to be a reliable indicafopsychological arousal and is easy to

understand, the concept is a suitable way to exj@ael of arousal to patients.
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The clinical potential of finger temperature wilcrease due to the fact that the reaction of the
finger temperature to changes in condition is gsitev. For that reason, this parameter will

be affected by environmental changes less quitidyp bther psychophysiological responses.

An investigation by Mittelmann and Wol{i942) showed a consistent relationship between
finger temperature and emotional reactions, whetbhascious or unconscious. Fall in finger

temperature was related with emotional stress €k@mple anxiety or embarrassment) and
conditions regarding conflict or danger. In additia rise in finger temperature had a relation

with emotional security and reassurance.

According to Rang and Dale (1991), an increasexuil@tion of adrenaline effectively diverts
blood flow from the skin towards skeletal muscléeTinfluence of an increased adrenaline

secretion is of longer duration in the skin thamhi@ exercising muscle (Larsson, 1995).

4.7 Interaction between anxiety of rider and horse

Since horses think differently from humans, ridars required to adapt and react adequately
to the behaviour of their horse in order to impreagety. By detecting and interpreting novel
stimuli, a rider can estimate the expected reaatibthe horse (Keaveny, 2008). Since the
reaction of horses to unfamiliar or potential daongs situations tends to be avoidance or
flight (Christenseret al, 2006 and Christenset al, 2008), these reactions might decrease the
rider’s ability to control the horse. Taking exiggiliterature into account, it is expected that
the level of arousal of the rider will influenceethorse-rider interaction and subsequently the
performance. However, no research evaluating plogical symptoms of arousal in the rider
and the behaviour of the horse has been conduagdckeating possibilities for further

research.
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Therefore, the aim of the current study is to itigase the interactive effects between
components of physiological arousal in the rided @erformance of a horse when being
presented with novel stimuli. More specificallyetBtudy aims to determine differences in
somatic symptoms of the rider around moments ohtivee misbehaving and average values.

In addition, pre-competitive mood states will bleeta into consideration.
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5 Method

5.1 Participants

The data collection of this research was carriedabuhe stables Stal Smit in Delfgauw and
stal ten Bosch in Driel, the Netherlands. The taggeup consisted of 18 Dutch horse-rider
combinations (mean age 25.67 + 8.43, female = H7male = 1). This group consisted of
both competitive (competing at the Dutch B to Zegvand non-competitive riders

(competitive n = 9 and non-competitive n = 9). pdlrticipants performed horseback-riding
regularly. The horses ridden during the test wareiliar to the riders, it was either their own

or their lease horse (n = 18, own horse = 16, lbasse = 2).

5.2 Procedure

The permission of both the stables and the ridexs gained prior to the data collection. All
participants were notified about the procedure sigded up voluntarily. Further information
was provided beforehand by a poster at the stabtegding the purpose of the research and
learning possibilities for participants. Furthermoparticipants were advised that all gathered
information would be handled confidentially. All maipants filled in the CSAI-2R

guestionnaire shortly prior to warming up theirgeand performing the obstacle course.

All participants performed the same obstacle cqumsehich they were asked to follow a set
path in trot. Within this set path, passing obstadvas included. Obstacles consisted of two
umbrellas, balloons and a plastic sail hung upattall (see annex 10.12 and 10.13).
Beforehand, participants had minimal knowledge mdigg the obstacle course. The only
information provided was that they were supposepatss novel stimuli and that no jumping
was involved. No further instructions were giverdahey were not allowed to view the

obstacle course beforehand.
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Riders were free to warm up their horse as theggalé in another arena. Prior to entering the
obstacle course, participants were fitted with &4 biofeedback monitor. This was used
to record the rider's muscle tension (trapezius ai@)s skin temperature (finger), heart rate
and skin conductance. Fitting of the biofeedbackr geok place outside of the arena in order
to prevent riders from familiarising themselveshwibhe obstacle course. When entering the
arena, both rider and horse saw the course folirdtegime. The riders were filmed from the

moment they entered the arena till the end of tlesir (the end being halt either at A or C)

All riders performed the same exercise during thstacle course, following a set path (see
annex 10.14 and 10.15). During the entire testhtiree-rider combination was followed at a
distance of maximal 10 meters by a person carrgitgptop in order to collect data. On the
laptop, markers in the biofeedback program wereguan order to indicate fixed points of
the exercise:

» Marker 1: horse-rider combination entering the aren

» Marker 2: after entering the arena, the combinasqgrositioned at either E or B

* Marker 3: at the end of the test, the combinatsopasitioned at either A or C
These markers were used in the data processinglan to equalize the biofeedback data and

film material.

32



5.3 Materials

A NeXus-4 of Mind Media B.V. was used for data eotion. The NeXus-4 is a 4 channel
physiological monitoring and biofeedback platfoimattutilizes Bluetooth 1.1 class 2 wireless
communication and flash memory techniques. It sffdata collection with up to 1024
samples per second. For the current study, 32 ssnmar second were collected. Channels
operating at a sample frequency of 1024 Hz werel tesemeasure heart rate (EKG) and
muscle tension (EMG). Channels operating at a safipfuency of 128 Hz were used to
measure skin conductance and skin temperature.

In addition, the obstacle courses where filmed aitligital camera from Sony.

5.4 Scoring performance

After data collection, the performance of rider d&mise was scored with the conducted video
material, using an ethogram. This ethogram cortsist& categories; resistance to riders aids,
flight behaviour and rider behaviour. These categowvere measured at a 4-point scale:

* Resistance to riders aids, ranging from 1 (Williagvork, reacts immediately to riders
aids, tail swings loosely, ears relaxed) to 4 (&xi resistance to riders aids through
bucking, rearing, continues swishing of tail)

* Flight behaviour, ranging from 1 (passes obstacimout hesitation and follows
correct path) to 4 (Refuses to passns around, moves away in opposite direction)

* Rider behaviour, ranging from 1 (Rider sits quietpietly insisting that the horse
obeys) to 4 (Rider uses hands, legs, seat and wigether, appears hectic and

forceful)
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5.5 Questionnaires

Participants (n = 18) were asked to complete theng&itive State Anxiety Inventory 2
(CSAI-2R) questionnaire shortly prior to warming tingir horse and performing the obstacle
course. The CSAI-2R questionnaire was developedCy et al (2003) and is a 17-item
guestionnaire that measures subscales of inten§igomatic anxiety (arousal), cognitive
anxiety (arousal) and self-confidence. Each CSAIH2R was rated on a scale from 1= ‘not
at all’ to 4='very much so’. In addition, ridersditated the direction of the CSAI-2R items on
a ‘direction scale’ developed by Jones and Swa®@®Z). Riders rated each item from on a
scale from -3='very unhelpful’ to +3='very helpfulivhich depended on how helpful riders
felt each item to be for their performance. Formegke, a score of 3 (moderately so) on ‘I am
feeling confident’ might be experienced as ‘somewhelpful’ to their performance and
thereby scored as a 2 on the direction scale. FSnating was carried out manually in

accordance with the instructions by Gebal (2003).

5.6 Data processing and analysis

The data was processed with the help of the promeu®PSS (Statistical Package for Social
Scientists). In order to investigate relationshipstween average psychophysiological
parameters of the rider for the duration of the #sd total ethogram scores, Pearson’s
Product Moment Correlations were conducted. Funtoee, every time a high ethogram
score of 3 or 4 on the 4-point scale was reacheshotthg adverse behaviour,
psychophysiological data 5 seconds prior to anelcérsds following the event were compared
to mean data from both tests using a one-way regeakeasures ANOVAs with post-hoc
paired samples t-tests including Bonferroni coromd. Finally, the relationship between the
CSAI-2R questionnaire and the average psychoplogimdl values was investigated using

Pearson product-moment correlation coefficient.
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6 Results

6.1 Heart rate

A one-way repeated measures ANOVA was conductecbiopare scores on the average
heart rate of the rider (M = 149.41, SD = 10.17) aalues prior to (M = 153.43, SD = 17.17)

and after (M = 150.05, SD = 19.98) the horse miabkty. No significant differences were

found with Wilks’ Lambda= .817% (2, 13) =1.46, p > 0.05

6.2 Skin conductance
A one-way repeated measures ANOVA was conductednmpare scores on the average skin
conductance and values prior to and after the honsgbehaving. An effect nearing

significance was found with Wilks’ Lambda = .648(2, 11) = 2.98, p = .092.

Considering this was an exploratory study, it wasidied to further investigate using post-hoc
procedures. Paired samples t-tests were conduatddtérmine specific differences in skin
conductance values.

Skin conductance was significantly lower prior he thorse misbehaving(= 5.08,SD =
4.06) than afterward$V[ = 5.29,SD=4.17,t (13) = -2.58, p = .023, p < 0.05; 5.08 + 4.06 vs.
5.29 = 4.17]. The values of skin conductance beforeevent (M= 5.37, SD=4.07) did not
differ significantly from the average values [M 07, SD = 6.42, t (12) = -1.67, p > 0.05;
5.37 £ 4.08 vs. 7.07 + 6.42]. The values of skindiectance after an event (M = 5.59, SD =
4.18) were also not significantly different frometlaverage values [M = 7.07, SD = 6.42, t
(12) = -1.53, p > 0.05; 5.59 + 4.18 vs. 7.07 + .42clear overview of the measured values

is presented in figure 1.
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Fig. 1 Skin conductance; prior to an event, aftee@ent and average values

6.3 Skin temperature
A one repeated measures ANOVA was conducted to amngcores on the average skin
temperature and values prior to and after the homsgbehaving. An effect nearing

significance has been found with Wilks’ Lambda &,.6 (2, 13) = 3.13, p = .078.

Considering this was an exploratory study, it wasidied to further investigate using post-hoc
procedures. Paired samples t-tests were conduatddtérmine specific differences in skin
temperature values. Skin temperature was significdmgher before the horse misbehaving
(M = 24.33,SD = 5.02) than afterward$V] = 24.16,SD=5.11,t (14) = 2.32, p = .036 p <

0.05; 24.33 + 5.01 vs. 24.16 + 5.11]. Similarlydifference nearing significance was found

between the skin temperature before the horse hasiiey and the average value.
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The skin temperature before an event was higher tha average value [M = 23.89, SD =
5.39,1(14) = 1.85, p =.085, 24.33 + 5.01 vs893 5.39]. A clear overview of the measured

values is presented in figure 2.
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Fig. 2 Skin temperature; prior to and event, afteevent and average values

6.4 Muscle tension

A one repeated measures ANOVA was conducted to ammgrores on the average muscle
tension of the rider (M = 17.20, SD = 360.74) amatles prior to (M = 32.56, SD = 132.74)
and after (M = -3.57, SD = 21.31) the horse miskigtga No significant difference could be

found with Wilks’ Lambda = .93%; (2, 13) = 451, p > 0.05.
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6.5 CSAI-2R questionnaire

The relationship between the CSAI-2R questionnaitd the average psychophysiological
values was investigated using Pearson product-moewrelation coefficient. A negative
correlation which is nearing significance was folbetween the average heart rate and the
direction of cognitive anxiety (r = -.435, n = 18,= .071), with high levels of heart rate

associated with debilitative interpretations of mitige anxiety.

6.6 Ethogram

The relationship between the total percentage ef ¢thogram score and the average
psychophysiological values was investigated usim@rébn product-moment correlation
coefficient. No correlation was found between ethagscore and average heart rate values (r
=-.13, n = 18, p < 0.05), ethogram and averageclausnsion (r = -.21, n = 17, p > 0.05),
ethogram and skin conductance average (r = .0881% p > 0.05) neither for ethogram and

average temperature (r =-.17, n =18, p > 0.05).
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7 Discussion

The aim of the current study was to investigateinkeractive effects between components of
physiological arousal in the rider and performanfea horse when being presented with
novel stimuli. More specifically, the study aims determine differences in symptoms of
physiological arousal of the rider around momerftshe horse misbehaving and average

values. In addition, pre-competitive mood statesevtaken into consideration.

7.1 Skin conductance and skin temperature

Results of the current study show significant dédfeces in physiological symptoms of the
rider with regards to a moment of the horse misbielga Prior to a moment of the horse
misbehaving, the skin conductance was significatalyer and the skin temperature was
significantly higher then after this moment. In aaeh, the skin temperature prior to a
moment of the horse misbehaving was significanigyhér then the average value. According
to existing literature, these results indicate xaten of the rider prior to the horse

misbehaving, and an increase in arousal againthisemoment.

Previous research has indicated both skin condcetand skin temperature to be reliable
indicators of psychological arousal and suitableapeters for biofeedback therapy
(Chritchley et al, 2008; Vaezmousawt al 2009; Boudewijns, 1976). Existing literature
states that finger temperature will increase duasgumed relaxation situations and decrease
during assumed stressful situations (Boudewijns/6i9Mittelmann and Wolff, 1942).
Regarding skin conductance, a decrease during a&skuglaxation and increase during

assumed stressful situations occurs (Williaahal,2001; Nagaet al, 2004).
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The current findings may suggest a decrease initbegrprocesses of the rider, such as
alertness and directional focus on the current \aeba of the horse prior to the horse
misbehaving. Accordingly, Taylor (1987) found thathletes with an insufficient level of
arousal are not prepared for optimal performansea B&onsequence of relaxation of the rider,
the aids submitted to direct the horse through dhstacle course may not be applied
insistently enough due to a lack of focus, and mesylt in the horse acting out of its own
accord and contrary to riders’ intention.

These findings are in line with previous studiesyisg that due to the high sensitivity of a
horse’s body (Saslow, 2002), any minute changeakeofider’s aids will be picked up on by
the horse (Wolframnet al, 2009). Furthermore, horses have got a will antvation of their
own (Sorli, 2005). This supports the suggestiort thhen the aids of the rider are less
insistent and consequent, the horse might useofhp®rtunity to act out of its own. In an
obstacle course containing novel stimuli, it mayelzpected the horse will want to follow its
natural instinct to avoid or run from the stimulihereby, if the rider does not respond

adequately upon the horse due to a lack of fobiscbuld create a dangerous situation.

There are different ways to focus attention. Fadar, it appears crucial to continuously pay
attention to the behaviour of their horse, the #isy are giving and most importantly, how
their behaviour affects the behaviour and perforreanf their horse. This is consistent with
research executed by Weistsal (2008), who found that an external focus, whicldirected

at the effect of the movement on the environmenheneficial for performance. For a rider,
this is of great importance as performance in dgaessports depends on an effective
cooperation and communication between rider andeh@ivleyerset al, 1999). By focussing

on the response the horse gives to the submitigs] and how the horse is affected by

environmental factors, a rider should maintain degaate communication with the horse.
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This way, the rider will be better able to keep tlmrse obedient and prevent the situation
from escalating. This is in line with findings ofeKling et al (1999), saying that the
experience and skills of the rider are of greatangmnce in order to improve safety. In order
to keep control over their horse, riders make usgewgeral aids, such as through seat, legs,
rains, and vocal instructions, using negative mtgment (McGreevy, 2007; KNHS, 2008).
It is a rider’s job to use these aids in a subtig efficient manner in order to react adequately
to their horse. When a rider fails to do so, tlas cause conflicts and adverse reactions from
the horse, resulting in a decrease in performanue otential dangerous situations

(McGreevy, 2007).

The physiological symptoms after the horse misblgavbeing a decrease in finger
temperature and increase in skin conductance irpadeon to the moment prior to the horse
misbehaving, indicates an increase of arousal. Thght mean the rider will be better
focussed and prepared for optimal performance agaiorder to regain control over their
horse. This appears to be beneficial for the perémrce. However, it should be considered
that the rider should avoid reaching excessive saipluas existing literature shows this is
debilitative for performance and is most likelyttmger or intensify the adverse behaviour of
their horse the rider actually wants to preventeoid. For example, extreme arousal will
have a negative effect on coordination (Taylor,7)98uggesting that for a rider experiencing
excessive arousal, their ability to give suitabtsavill decrease. This will be picked up on by
the horse, since equines are highly alert to sigreghers being tensed which functioned as a
warning sign within their survival strategy (Chestsenret al,2008). Thereby, it is likely that
tension of a rider will intensify the horse’s adseireaction, which the rider actually wants to

avoid.
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Furthermore, it has been stated by Wolframm andkiweright (2010) that the intensity and
interpretation of pre-competitive cognitive and sbim anxiety has got an influence on
equestrian performance. They found that a fadgilgainterpretation of cognitive and somatic
anxiety has got a positive effect on the interacbetween rider and horse. But the greater the
intensity of cognitive and somatic anxiety, theslefcilitative these symptoms were
experienced by the riders (Wolframm and MicklewtjgB010). This means during an
obstacle course, that if the rider’s level of abxiould increase too much, this will have a
negative effect on the interaction between rided Aorse. Thereby the rider will be less
capable to keep their horse obedient. Consequesatlgty of both rider and horse might be in

danger.

In order to avoid an excessive level of arousals iimportant for a rider to cope with the
situation at hand, in this case the horse misbealgaun a suitable way. According to existing
literature, there are different coping strategeedéal with situational demands. Strategies like
looking into the future, keeping things in perspestlearning and improving and focussing
on the positive will be helpful for performance. r@@dictory, being unable to leave a
mistake behind, not being consistent and losingpeative of one’s own role in performance,
will lead to a decrease in performance (Poczwarébarsd Conroy, 2002). These strategies
can be helpful for a rider during an obstacle ceuFor example, not being able to leave a
mistake behind might cause a rider to stay tensbdh will be picked up on by the horse.
Thereby, a circle of tension is able to continuewver, looking forward and focussing on
the positive will help the rider to prepare apprafaly for the task ahead, using the correct
aids, which will affect the horse and performanta positive way. This also indicates that to

some extend that next to external focus, interm@l$ is important during riding as well.
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When the rider is conscious of its own emotions hod their horse is affected by this, the
interaction and thereby performance and safetyimitirove. This is supported by Weistal
(2008), saying that an athlete will perform bestewtusing its own preferred focus style.

Thereby, internal focus may be beneficial for dartdhletes as well.

Taking into account results of the current study amisting literature, it can be said it is
crucial for a rider to find a balance between @it focus and appropriate arousal and an
excessive level of arousal. As too much relaxatiffiars the horse the opportunity to act out
on its own, creating possible dangerous situatiand a decrease in performance, this
indicates the importance of the rider’'s focus aleitiaess. However, an excessive level of
arousal will be debilitative for performance anthsequently safety as well. This is due to the
facts the rider is less able to give adequate amdsresponses to the horse, and the horse is

likely to pick up on the tension of the rider asngea warning sign.

7.2 CSAI-2R questionnaire

Results of the current study showed a relationdfepveen average heart rate and the
direction of cognitive anxiety. A high average hiaate, indicating a higher level of arousal,
was associated with debilitative interpretationsagnitive anxiety. These findings are in line
with existing research. Wolframm and Micklewrigi2000), found that the greater the
intensity of cognitive and somatic anxiety, theslefmcilitative these symptoms were
experienced by the riders. According to Joeteal (1994), thenature of sport is an important
situational variable. They stated that it is likeélyat a high intensity of anxiety will be
experienced as facilitative for short, explosiveation sports but debilitative for longer

duration, more finely-controlled skill sports.
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Performing an obstacle course is of longer duratishere finely-controlled skills are of
importance due to the fact that a rider needs toitasubtle aids NlcGreevy, 2007KNHS,
2008). Therefore, the findings dbneset al (1994) are consistent with the current research
results. An excessive level of arousal and dehilgafeelings proved to be of negative
influence on performance (Taylor, 1987; Wolframnd alicklewright, 2010;Joneset al,
1994). This indicates possibilities in training odiye processes in order to improve

performance.

6.3 Heart rate

Results of the current research showed no signifiedationship between the heart rate of the
rider and behaviour of the horse. This might belarpd by the fact that the heart rate is
influenced by many factors, both internal and exeérinternal factors of influence might be
psychological stress or mental activity (Taelneral, 2008; McNaughton, 1989). External
factors of influence might be the fact that theerids exercising; adding the factor of the

rider’s stamina (Navare, Thompson, 2003).

Larssonet al (1995), state that exposure to conflicting taské nesult in an increase of heart
rate. This is supported by Taelmanal (2008) and McNaughton (1989), saying that stress,
being of psychological source, will have an effect different physiological processes,
including heart rate. This means that heart rater®fthe possibilities to function as an
indicator of stress. These previous findings sugdleat when the heart rate of a rider
increases during an obstacle test, this would atdi@n increase in arousal. However, in
contrast with previous research, current measurtsmgare conducted during exercise and
not during rest. Meaning that during an obstacles®, external factors such as exercise and

stamina are involved as well.
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As research conducted by Navare and Thompson (Z)@8ys, heart rate increases linearly
with the relative work rate. In addition, they fauthat individual differences in mechanical
efficiency will cause a variation in energy requients and thereby heart rate among
different individuals. These findings support tlssw@mption that in the current study, exercise
influenced the heart rate of participant on anvidlial basis. The different facets of the
character of its horse are another external fatimrider needs to deal with (Meyessal,
1999). So next to the individual differences withuters, the differences within horses should
be taken into consideration as well. For exampaefgpming an obstacle course with a young
inexperienced horse might take a bigger physicdl@sychological effort then with an older,
better trained horse. Research performed by vost8at al (2010) indicated that the fear of
trained horses (ridden more than a half year) reddaster than those of untrained horses
(ridden less than a half year), influencing the ageability of the horse. Another example of
the individual differences between horses is tle t#@at according to Saslow (2002), when a
horse does not get a chance to react to considight,and meaningful stimulus, it can
become insensitive. Thereby, some horses mighsée 1o react to stronger aids, while others
react to a gentle touch. Meaning that riding a nsemsitive horse will create a lower physical
demand of the rider then a horse used to strongdsr &king more strength from the rider.
These factors are expected be of influence onitle#’s heart rate, as it affects the physical
workload.

Despite all the external factors, it may be suggeshat the influence of anxiety on the heart
rate might cause different values at certain padoting the obstacle test. The character of the
horse and stamina of the rider can be expectec tather constant factors throughout the
course. However, due to the many factors of infteeon heart rate involved, the possibility
to determine a significant relationship betweenrtheate and arousal during exercise is

limited.
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7.4 Muscle tension

It was hypothesized that an increase of arousdlinvthe rider in relation to misbehaviour of
the horse would show in increase of muscle tendimwever, no significant difference in
muscle tension between the moment prior to the ehonssbehaving and the moment
afterwards.

During the current study, muscle tension of theridlas measured at the trapezius muscle
during an obstacle course. Looking at a study shiCand Maeshima (2004), it can be said
that an increased level of stress results in marscia activity. This is due to the fact that the
sympathetic nerve activity to the skeletal mussldirectly in proportion to the level of stress.
This is supported by findings indicating a sigrafi¢ increase of tension in the trapezius
muscle, induced by mental stress (Lundbetrgl, 1994; Larssoret al, 1995). What should be
taken into account for the current study is thd that data collection was executed during
exercise, as participants were performing an olestamurse. However, results of a study by
Lundberget al (1994) showed that the increase of muscle tensiental stress is accentuated
on top of a physical load. Meaning that in the entrstudy, the fact that data was collected
during exercise does not eliminate the possibittindicate arousal by the level of tension in

the trapezius muscle.

Nevertheless, no significant relation between nausehsion and behaviour of the horse has
been found during the current study. Equally to hieart rate measurements, the different
facets of the characters of the horse are of infteeon muscle tension. Since according to
Saslow (2002), a horse can become insensitive,ingausome horses to need stronger
admitted aids then others. Logically, admittingpetrer aids requires more muscle tension of

the rider.
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This causes an individual difference in physicamdads regarding muscle tension when
performing an obstacle course. However, the ineredsirousal should be measurable on top

of these physical demands.

During riding, it is important for a rider to usp@opriate muscle tension in order to maintain
a good posture by skilful coordination, followirgetmovements of the horse ‘without the use
of unnecessary strength’ (Terada, 2007).

In addition, muscle tension is used in order taegsuitable physical aids through seat, legs
and rains, eventually as subtle as possible (KNH88). It may be expected, that an increase
of muscle tension will be decrease the rider’sitgbaf giving subtle aids. And as the horse is
likely to react to this change of aids due to iighly sensitive body (Saslow, 2002 ;
Wolframm et al, 2009), this might be expected to have a negatifleence on the horse’s
behaviour and subsequently the performance. Howéwermeasurements were conducted at
the trapezius muscle of the rider, which are nadly involved in the horse-rider interaction.
Aids submitted to the horse through the rains cdrom the rider's hands and arms. An
increase of tension within the trapezius musclehtnigive an affect on the movement of arms
and hands and thereby only indirectly influenceltblaviour of the horse. This might explain
the fact that no significant relationship betweemsion in the trapezius muscle and behaviour
of the horse has been found.

Nevertheless, as existing literature indicatesr@myate use of muscle tension is an important
factor during equestrian sports. This indicates #fthough increased tension of the trapezius
muscle has not been found to be significantly eelato behaviour of the horse, the
physiological subject of muscle tension in relatiorperformance in equestrian sports leaves
opportunities for further research. Taking measems at muscles more directly involved in

submitting aids to the horse, such as musclesna$ and hands, might reveal new insights.
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7.5 Ethogram

Results of the current study showed no significalationship between the total percentage of
the ethogram sore and the average psychophysialogitues of the rider.

For the current study, horse-rider combinationsenasked to perform an obstacle course
were they were presented with novel stimuli. Takihg nature of the horse being a flight
animal into consideration (Miller, 2009; Goodwin9B9 Keaveny 2008), it is expected the
horse will react to unfamiliar stimuli or potent@éngerous situations with avoidance or flight
(Christenseret al, 2006 and Christensezt al, 2008). This can be of considerable hindrance
during working situations such as riding (Falevee@l, 2006), as it may influence the horse’s
manageability and usefulness for specific tasksGMket al, 2006). As a consequence, the
nature of the horse often forms the cause of seramecidents (Thompson and von Hollen,
1996). Since horses tend to be very attentive aadtive to changes in their environment,
especially when presented with novel stimuli, fbisns and additional challenge for the rider
to psychologically and physically maintain the penfiance standard (Bridgeman, 2009).
These findings of previous studies suggest thasgmting a horse-rider combination with
novel stimuli will cause a potential dangerous atiten, putting the skills of the rider and

obedience and character of the horse to the test.

In their natural environment, their instinct telishorse to avoid or even flight from novel
objects or potential sources of danger (Christerdeal, 2006 and Christensest al, 2008).
However, the horses patrticipating in the curreseaech are domesticated and do not live in
their natural environment anymore. Neverthelessstiagy research has shown that the
genetically determined traits, which started asay ¥o survive in the wild, have also been
exploited during domestication. Thereby, it conéauto play a role in the human-horse

relationship (Goodwin, 1999).
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Byers (1997) found that the threshold for experliegcfear has gotten lower during
domestication. But, once this threshold is reacldemesticated horses will show the same
type of reaction as their wild ancestors. Thesevipus findings indicate that when a
domesticated horse is confronted with novel stingufing an obstacle course, its natural
reaction would be flight or avoidance. It would @gainst a horses’ natural instinct to take the
initiative by itself to approach the novel objeatishout hesitation. In addition, each horse has
got a will and motivation of its own (Sorli, 20050 if a horse has got an easy going
personality, it might be less difficult for a rider get the horse to pass an obstacle. However,
a more stubborn or distrustful horse might be nudra challenge to convince. Therefore, this

is where the skills of the rider come in.

The goal of the rider during an obstacle courde Ise able to follow the set path in the aimed
gait and pass the obstacles. In order to achiege ttie rider needs to maintain obedience
from their horse. In addition, the rider will watat stay in control of their horse, since flight
reactions might cause dangerous situations. Keelirrd(1999), state that the experience and
skills of the rider are of major importance in peating serious accidents. Accordingly, when
a rider submits suitable and consistent aidsgatflieaction of the horse might be prevented.
This would improve the safety of both rider anddsoand is of great importance during an
obstacle course. In addition, the training of tleesk is a crucial factor in improving safety
(von Borstelet al, 2010). Christensept al (2006), state that when a horse is able to get
accustomed to a number of stimuli that would nolynbé experienced as frightening, this
will increase the safety in the horse-human retetingp (Christenseet al, 2006). Von Borstel

et al (2010), found that the intensity of the fear remttshowed by trained horses (ridden
more than a half year) reduced faster than thosentvhined horses (ridden less than a half

year).
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Accordingly, the level of training of the horse Mbe of influence on the safety of the horse-
rider combination during an obstacle course. Ithhlge expected that a horse which has been
trained for a longer period of time will be morecastomed to novel stimuli and more
obedient to the riders’ aids. Thereby, the horséess likely to show a less intense fear
reaction. Meaning that training the horse offerparfunities to improve safety during an

obstacle course and other working situations.

Looking at the average physiological values of tlier and the behaviour of the horse
measured during the current study, a number ofrddmors next to arousal of the rider
appear to be of influence as well. Due to all thedrs involved, it is rather difficult to find a

significant relationship solely between the physgatal values of the rider and the behaviour

of the horse.

Limitations of this research were formed by theitgd number of riders participating, which
might have influenced the outcomes. Furthermoracesiit was an exploratory study,
differences nearing significance found where looked as well as significant differences,
and functioned as indicators where the resultstpdiat. Next to this, the software used had
never been used for this purpose before, creaticgadlenge to record all the physiological
symptoms effectively. Finally, finding significargsults regarding solely symptoms like heart
rate and muscle tension and the behaviour of theehas it was influenced by the fact that

data was collected during exercise.
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Recommendations

Findings of this study should be valued by all rigjdoth competitive and leisure. Horseback
riding continues to be a dangerous sport, whichatese a great importance regarding
improvement of safety. Results of the current stundljcate the importance for a rider to be
alert and focussed on their horse at all times. él@r, excessive levels of arousal have
previously been proved to be debilitative for timeraction between rider and horse and
subsequently for safety and performance. Therefoiecrucial for any rider to find a balance

between being focussed and alert and excessiveardihe balance will help to optimize the

horse-rider interaction, and will thereby improvefprmance and safety.

In order to create and maintain this balance, imgiof cognitive processes can be useful.
Similarly to other skills, it will take regular trang sessions in order to reach cognitive
processes that are helpful with regards to perfooma This is of importance for both

competitive and leisure riders, as both groups kelhefit from an improved interaction with

their horse.

Next to riders, also trainers should value theifigd of the current study. They should take
into account that levels of arousal and focus &iafltuence on the safety and performance of
the horse-rider combination. By paying attentiorthtioughts and feelings of the rider as well
as physiological signs of arousal, part of thenirgg sessions can be focussed on preventing a
rider from loosing focus or reaching an excessewell of arousal. By pointing out to the rider
what effects the level of arousal and focus havieogotheir interaction with the horse, the
awareness of the rider will be increased. Thisfisnportance, as the rider might not notice
the signs by itself. By working on a rider’s indiuial difficulties, this will improve the horse-

rider interaction, and thereby the safety and perémce will increase.
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8 Conclusion

Results of the current study show a significantedéince for both skin conductance and skin
temperature prior to and after misbehaviour offtbese. Skin conductance was lower prior to
and higher after the event, and skin temperatusehigher prior to and lower after the event.
In addition, a difference nearing significance vi@sd between the skin temperature prior to
misbehaviour of the horse and average values. t8kiperature prior to the event was higher
then the average values. Hereby, both physiologiaedmeters showed a decrease of arousal
of the rider prior the horse misbehaving and arreiase of arousal after this moment.
Furthermore, a relationship between high levelsezirt rate and debilitative interpretations of

cognitive anxiety has been found.

In addition, no significant differences were fouiod physiological parameters of heart rate
and muscle tension at moments prior to and after Hbrse misbehaving. Finally, no
relationship between the total percentage of theoggm score and the average

psychophysiological values of the rider was found.

Summarized, results indicate the importance foidar rto maintain alert and focused at all
times when riding a horse. However, existing litera found an excessive level of arousal to
be debilitative for performance as well. In orderdptimize the horse-rider interaction, a
balance between alertness and focus and an exedsgel of arousal should be found. This
will subsequently improve safety and performance.

In addition, the relation found between high averdgpart rate and debilitative feelings
combined with existing literature indicates the ortpnce oftraining cognitive processes, in

order to improve performance.
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Table 10

Overview differences and correlations found

Overview measured values per physiological paran®ege

Differences in heart rate between prior to andraftenoment of the
horse misbehgvand average values (one-way ANOVA, p > 0.05)

Differences in skin conductance between prior t after a moment of

the horse misbehaving and average values (Og6AN®VA, p > 0.05)

Differences in skin conductance between prior t a@fter a moment of

the horse misbehaving and average values (tpes0.05)

Differences in skin temperature between prior td after a moment of

the horse misbehaving and average values (O§6AN®VA, p > 0.05)

Differences in skin temperature between prior to after a moment of

the horse misbehaving and average values (tpes0.05)

Differences in muscle tension between prior to aftdr a moment of

the horse misbehaving and average values (O§6AN®VA, p > 0.05)

Correlations between CSAI-2R questionnaire scondsaaerage

physiological values (Pearson correlation, pG5p

Correlations between total ethogram scores andagegrhysiological

values (Pearson correlation, p > 0.05)

10.11 CSAI-2R questionnaire

10.12 Obstacle course Stal Smit

10.13 Obstacle course stal ten Bosch

10.14 Path obstacle course Stal Smit

10.15 Path obstacle course stal ten Bosch

10.16 Ethogram obstacle course
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10.1 Table 1:Overview differences and correlations found

Physiological symptoms

T

Heart rate S5kin conductance

Skin temperature Muscle tension

P=0.078

P=0.002
| |

Prior to - after event Priotr to - after event

Prior to - affer event Prior to - after event

P=10.036

Prior to event - average Prior to event - average

Prior to event - average

Prior to event - average
P= (1083

After event - average After event - average

After event - average After event - average

| Avverage - direct cognitivel
P=0.071

Yellow= Nearing significance, Green= significantu®= Correlation nearing significance

10.2 Table 2:0verview measured values per physiological paramete

Physiological parameter

Measured values

Heart rate (beats per minute)

Average 149.41
Before event 153.43
After event 150.01
Skin conductance(micro-mho)

Average 7.07
Before event 5.37
After event 5.59
Skin temperature (degree Celsius)

Average 23.89
Before event 24.33
After event 24.16
Muscle tension(HZ, surface EMG signals)

Average 17.20
Before event 32.56
After event -3.58
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10.3 Table 3:Differences in heart rate between prior to andraitmoment of the horse

misbehaving and average values (one-way ANOVA 0p05)

Multivariate Tests”

Effect Value F Hypothesis df Error df Sig.

factorl  Pillai's Trace ,183 1,460° 2,000 13,000 ,268
Wilks' Lambda ,817 1,460° 2,000 13,000 ,268
Hotelling's Trace ,225 1,460° 2,000 13,000 ,268
Roy's Largest Root ,225 1,4602 2,000 13,000 ,268

a. Exact statistic

b. Desi

Within Subjects Design: factorl

gn: Intercept

10.4 Table 4:Differences in skin conductance between prior w after a moment of the
horse misbehaving and average values (one-way AN@VA0.05)

Multivariate Tests”

Effect Value F Hypothesis df Error df Sig.

factorl Pillai's Trace ,352 2,984% 2,000 11,000 ,092
Wilks' Lambda ,648 2,984° 2,000 11,000 ,092
Hotelling's Trace ,543 2,984% 2,000 11,000 ,092
Roy's Largest Root ,543 2,984% 2,000 11,000 ,092

a. Exact statistic

b. Desi

Within Subjects Design: factorl

gn: Intercept

Yellow = nearing significance

10.5 Table 5:Differences in skin conductance between prior w after a moment of the
horse misbehaving and average values (t-test,.p5 0

Paired Cifierences

95% Confidence Interal of the
Difzrence
Mean 5td. Devisfion | 5td. Error Mean Lower Upper Sig. (Z-siled)
Fair 1 SChetbretense - -21179 J0ET1 08157 - JERBT -, 03470 2,584 13 3
SCater=nss
FPair 2 SChetbretense - SCawerage -1,70754 387821 102015 -3.53025 51518 -1,874 12 120
Pair 2 SCaterense - SCaverage -1.48415 349164 fitiny -3.59413 JB2582 -1,533 12 151

Yellow = nearing significance, green = significant
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10.6 Table 6:Differences in skin temperature between prior @ after a moment of the
horse misbehaving and average values (one-way AN@VA0.05)

Multivariate Tests”

Effect Value F Hypothesis df Error df Sig.

factorl  Pillai's Trace ,325 3,125° 2,000 13,000 ,078
Wilks' Lambda ,675 3,125° 2,000 13,000 ,078
Hotelling's Trace ,481 3,125° 2,000 13,000 ,078
Roy's Largest Root ,481 3,125% 2,000 13,000 ,078

a. Exact statistic
Yellow = nearing significance

10.7 Table 7:Differences in skin temperature between prior t@ after a moment of the
horse misbehaving and average values (t-test,.ps 0

Paired Samples Test

Faired Diferences
45% Conidence Inerval of the
Cifierence
Waan 5. Desation | 5. Brror Mean Lower Upper t of Sig. (Z-miled)

Pair 1 TEMPbeforsEnse - , TG00 28158 OTITD 01305 J2434 2,324 14 ik |

TEMPafEertense
Fair 2 TEMPbeforsEnse - 43433 B0TES 23433 - EE2E onlis il 1.854 14 ilils

TEMPaverags
Fsir 3 TEMPafiertenss - B33 BETOT 22128 -, 200 TEEE ] 4 250

TEMPaverage

Yellow = nearing significance, green = significant

10.8 Table 8:Differences in muscle tension between prior to aftelk a moment of the horse
misbehaving and average values (multivariate pest).05)

Multivariate Tests”

Effect Value F Hypothesis df Error df Sig.

factorl  Pillai's Trace ,065 ,451% 2,000 13,000 ,647
Wilks' Lambda ,935 4512 2,000 13,000 ,647
Hotelling's Trace ,069 4512 2,000 13,000 ,647
Roy's Largest Root ,069 ,451°% 2,000 13,000 ,647

a. Exact statistic

b. Design: Intercept
Within Subjects Design: factorl
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10.9 Table 9:Correlations between CSAI-2R questionnaire scandsaaerage physiological
values (Pearson correlation, p > 0.05)

Correlations

HRaverage | MTaverage | SCaverage | TEMPaverage DirSom DirCog DirSC
HRaverage Pearson Correlation 1 ,004 -,169 ,019 -,362 -,435 -,379
Sig. (2-tailed) ,988 ,546 941 ,140 ,071 , 121
N 18 17 15 18 18 18 18
MTaverage Pearson Correlation ,004 1 -,001 -,039 -,137 ,044 -,100
Sig. (2-tailed) ,988 ,997 ,882 ,601 ,866 ,703
N 17 17 14 17 17 17 17
SCaverage Pearson Correlation -,169 -,001 1 ,084 -,150 ,028 -,120
Sig. (2-tailed) 546 ,997 , 765 ,593 ,922 ,669
N 15 14 15 15 15 15 15
TEMPaverage Pearson Correlation ,019 -,039 ,084 1 ,020 -,094 -,131
Sig. (2-tailed) 941 ,882 , 765 ,937 711 ,604
N 18 17 15 18 18 18 18
DirSom Pearson Correlation -,362 -,137 -,150 ,020 1 755" 6817
Sig. (2-tailed) ,140 ,601 ,593 ,937 ,000 ,002
N 18 17 15 18 18 18 18
DirCog Pearson Correlation -,435 ,044 ,028 -,094 755" 1 789"
Sig. (2-tailed) ,071 ,866 ,922 711 ,000 ,000
N 18 17 15 18 18 18 18
DirsC Pearson Correlation -,379 -,100 -,120 -131 681" 789" 1
Sig. (2-tailed) 121 ,703 ,669 ,604 ,002 ,000
N 18 17 15 18 18 18 18

**_Correlation is significant at the 0.01 levek@iled).

Yellow = nearing significance
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10.10 Table 10Correlations between total ethogram scores andagegrhysiological values

(Pearson correlation, p > 0.05)

Correlations

Percetho | HRawerags | MTawverags Cawerage | TEMPawrage

|Percetho Pearsan Corrgstion -1Z5 -20G JOEE =170

Sig. (2-miked) g L] 42T 725 S0

M 18 18 i7 i5 ig

[HRswrags Pearson Cornrgation - 125 1 D0 - 165 015

Sig. (2-mied) G0 i gt L S

M 18 18 i7 15 ig

MTawerags Paarson Corrdstion =20 004 - 001 =025

Sig. (2-miked) 42T SER 55T Aa2

M i7 i7 17 14 17

SCawerage Paarson Corrgdation SO - 165 =001 i JOBY

Sig. (2-miked) 128 il 3] 587 s

M 15 i5 14 15 15

TEMPswmge Pearson Corrglation - 170 015 =035 S04 1
Sig. (2-mied) gy G471 BEz i

M 18 18 i7 15 ig

63



10.11 CSAI-2R questionnaire

HAANM:

EMAIL {ak jegeinteresseert bent in de uitslag van het onderzoek):
LEEFTIID:

JOUW "GEWCNE" DISCIPLINE:

JOUW GEWONE WEDSTRIJD MIVEAL:

Hieronderving je enkele beschriingen van hoe en amlesl 3ch Kan voslen yoor e2n
wadstrl. Kun B aangaven weks m2scnming op o TMomenTVooT pUvan HepEssng E

Fun b daamaar aangeven of puw gevoel onbelu lpzaam fegatie ) of beubzaam jposkiel)

lEvoar jouw prestafie. Erbestaan geen liste of foule amwoorden maar hel ks belangrik dat
uw 2lpen gewoel 2o precies mogelk aangesl

GRAAG

VOORAFGAANDE

AAN JE

DRESSUUR

PROEF

INVUL LEM

1= lekmaaliit

2=grel eefe

i=kioptiekmaal

3=kioptongeves [

3= meroibe ) 1pzaan
2 = matigoibe | 1pFaan

1 = el o1bel 1pEaan

0= e 1traal

1= bk be b1 paan

2 =matigbe b1 pzaan

3=Feerbeln pEaam

Ik ben bewverig

Ik ben bezorgd dat ik in deze wedstijd niet zo goed zou kunnen presieren als ik
kan

Ik heb zelfeerrowa en

Mijn lichaam woelt gespannen a3n

Ik ben bezrorgd dat ik werlies

Ik woel mijn maag samenknijpen

|k heb verfrowrwen dat ik de wiklaging aankan

Ik ben berongd dat ik blokd=sr onder de druk

Mijn hart klopt heel snel

Ik heb wetrowwen dat ik goed ga presternen

Ik ben berorgd dat ik slecht ga presteren

Ik woel de moed in mijn schosnen zakken

Ik heb verfrowraen want ik zie voor me dat ik mijn doel bersik

Ik ben bezrorgd dat anderen Eleurgesield zullen zijn met mijn prestatie
Mijn handen zijn kam

Ik heb zelfverrowa en dat ik onder druk door kan gaan

Mijn lichaam staat onder spanming

@

(=]

(=]

[

(&) k2 (&) k2 (&) k2 (&) k2

k2

(&)

k2

(&)

k2

CCeROoOOOOO0O0Oo000|0| &

OooeooO000000D|0 O

DRPoLo2O000000012I01 O
CooRLCCO00000000 CO

gllelielelolGICIOIOICIOIOICIC] CIGI NG
AREEHEEEEEEEEARE
ool elolelelolclololclole

QREOEELEeC0OCAIDS O

QOKICICICCCCCOO0000 O

(&)
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10.12 Obstacle course Stal Smit

1 = Balloons
2 = Umbrellas
3 = Plastic

10.13 Obstacle course stal ten Bosch

1 = Balloons
2 = Umbrellas
3 = Plastic
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10.14 Path obstacle course Stal Smit

1E halthouden, omdraaien

2 E-H-C binnenkomen in arbeidsdraf op de rechtetha
3 M-F gebroken lijn 5 meter

4 K-X-M van hand veranderen en enkele passen matdé
5 H-K gebroken lijn 5 meter

6 B-E-B grote volte

7 E-F van hand veranderen

8 E-B-E grote volte

9 Tussen M-B overgang arbeidsstap

10C halthouden

10.15 Path obstacle course Stal ten Bosch

1B halthouden, omdraaien

2 B-M-C binnenkomen in arbeidsdraf op de linkerdhan

3 H-K gebroken lijn 5 meter

4 F-X-H van hand veranderen en enkele passen mnldale
5 M-F gebroken lijn 5 meter

6 E-B-E grote volte

7 M-E van hand veranderen

8 B-E-B grote volte

9 Tussen H-E overgang arbeidsstap

10 A halthouden
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10.16 Ethogram obstacle course

Resistance to riders aids

1
2
3

4

Willing to work, reacts immediately to riders aidisil swings loosely, ears relaxed
Short delay to riders aids, some minor resistanch as ears flicking, tail swish
Delay to riders aids, show of resistance througsitan of neckline, big periods of
tail swishing

Extreme resistance to riders aids through buckiegyjng, continues swishing of
tail

Flight behaviour

1
2
3

4

passes obstacle without hesitation and followseobpath

passes obstacle but changes in tempo or strayspatm

passes obstacle only after hesitation/stoppinggiderable speeding or after first
moving away in opposite direction

Refuses to pasturns around, moves away in opposite direction

Rider behaviour

1

2
3
4

Rider sits quietly, quietly insisting that the hesbeys

Rider increases force of aids (short kicks wittslegpvious half halt)
Rider uses the whip to reinforce aids, obviousafseat

Rider uses hands, legs, seat and whip togethegaappectic and forceful
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