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1 Abstract

Communication with horses whilst mounted depends aorharmonious horse -rider
interaction. Anecdotal evidence suggests that esehig able to pick up the emotional state of
the rider and any changes made in the given adals little scientific research has been
done examining the physiological signals from tider on the behaviour of the horse and in
which way this might influence performance. The aihthe current preliminary study was to
investigate interactions between psychophysioldgiaeameters of the rider and behaviour of
the horse during a dressage test. Seventeen Datsb-Hder combinations (mean age 25.67 +
8.43) were recruited for the study. All riders weequired to ride a standard dressage test at
their current level. Throughout the dressage testst rate (HR), muscular tension (MT) of
the trapezius muscle, skin conductance (SC) aml teknperature (ST) of the riders were
recorded using a NeXus 4 biofeedback monitor. feuntlore, all tests were taped on camera
(Sony) to allow for subsequent analysis of equieddviour during the tests. An equine
ethogram was designed measuring resistance obtise And obedience to riders’ aids on a 4-
point scale (1 = “no adverse reaction” to 4 = “erte adverse reaction”). Equine behaviour
was subsequently scored from video on 23 pre-détedrpoints of a dressage test. A total
behavioural score for each horse was calculateatdyng up all obedience scores. Pearson’s
Product Moment Correlations were conducted to itigate relationships between average
rider psychophysiological parameters for the doratf the tests and total equine ethogram
scores. Furthermore, every time a horse-rider coatioin scored a 5 or lower on the dressage
test, psychophysiological data 5 seconds prioartd 5 seconds following the event were
compared to mean data from both tests using a @yerepeated measures ANOVAS with
post-hoc paired samples t-tests including Bonferamrections. Most important findings
showed that during dressage tests SC levels tendse lower prior to the horse misbehaving

than afterwards (t (9) =-2.40, P = 0.04; 3.69332ss. 3.92 + 2.59) and compared to average



levels (t (9) =-4.71, P = 0.001; 3.69 + 2.33 v94+ 2.42). Furthermore final dressage scores
and equine ethogram scores where positively caeectléd = .61, P < 0.01). Findings may

suggest that lower SC levels just before a hongsvs adverse behaviour are indicative of
decreases in cognitive processes such as directtiaation and alertness to the current horse
behaviour. Rider aids, which should direct the Bpmhay subsequently not be applied

insistently enough and may result in the horsengatiut of its own accord and contrary to

riders’ intention. Results also indicate that it@npetitive dressage setting, more spirited
horses that, at times, may be prone to misbehaeelikely to receive higher scores than

horses that are extremely obedient. In concludioa,current study supports the notion that
riders must remain alert and focused at all timk#stvriding. Seeing that a horse has a will of

its own, any decrease in attention on what theehsih®uld do, may tend to result in unwanted
behaviour on the part of the horse. Equally, ineortb perform well in the discipline of

dressage, rider should choose more active andsinvidly more expressive horses.



2 Nederlandse samenvatting

Deze studie is uitgevoerd om wetenschappelijke jzewite vinden over de fysieke
symptomen van een ruiter tijdens vermoedelijkesstrelle situaties zoals een dressuurproef.
Omdat je prestaties tijden een dressuur wedstfijdnkelijk zijn van de goede communicatie
tussen ruiter en paard, en hoe het gedrag vanaje paageert op jou wedstrijdspanning. Er
zZijn tot nu toe nog geen soortgelijke onderzoekedagn, en dat maakt het belang van dit
preliminair onderzoek op het gebied van sport pslgtie in de paardensport erg groot. Er is
een totaal van 17 deelnemers opgemeten met eezebhmck apparaat (NeXus 4 monitor).
Ook zijn alle proeven gefilmd met een digitale caamean Sony om later het gedrag van het
paard tijdens de proef te beoordelen aan de handeea ethogram. leder paard kreeg
uiteindelijk een totaal score voor zijn gedrag.

Tegen de hypothese in, die stelde dat de ruiter tase heeft van stress voordat het paard
enige storingen in de proef vertoont, bewees dengetan huidgeleiding een significante
verschil (t (9) = -2.40, P = 0.04; 3.69 + 2.33 892 + 2.59) dat de waardes lager waren
voordat het paard een storing vertoont dan ernav&sdes voor de storing waren ook lager
ter vergelijking aan de gemiddelde (t (9) = -4.P15 0.001; 3.69 *+ 2.33 vs. 4.29 * 2.42). Dit
betekend dus niet dat de ruiter meer aanspant waogedrag van het paard, maar dat de
ruiter een kort moment van ontspanning heeft. Befgaan dat het voor de ruiter ten alle
tijden belangrijk is of gefocust te blijven tijdejesproef, en dat ieder moment van afleiding
ervoor kan zorgen dat het paar de kans grijpt @artge hulpen in te gaan of voor een storing
in je oefening kan zorgen.

Een andere significante correlatie is gevonderddiyergelijking van ethogram scores en de
dressuuruitslagen. Wat betekend dat een hogergyrathoscore zal leiden tot een hogere
dressuur score. Specifieker gezegd, een paardedagiding heeft om meer kleine foutjes te

maken tijdens de proef, maar de uitgevoerde oefenitvol expressie en actie laat zien een



hogere dressuur uitslag zal krijgen dan een paardyehoorzaam zijn proef loopt. Voor de
ruiter betekend dit dat ze een actiever paard mokiezen boven een paard met een
flegmatiek karakter.

De uitslagen van dit onderzoek kunnen worden gkbimiisport psychologie lessen maar ook

door individuele ruiters en trainers in alle faeattzan de paardensport.



3 Introduction

The use of horses by humans goes back a long waigtiory. Until the beginning of the 90
century, horses were used preliminary for huntingransport. Recently however, horses are
increasingly used for sports and the popularitytr@ equine sport is increasing rapidly.
(Mcgreevy and Mclean, 2007)

Equine sports can be divided into different categgoor disciplines: Show jumping, dressage,
eventing, driving, endurance and vaulting. The iglsee of dressage is often thought to be
basis for all other disciplines. Horse and rideswdti move in perfect harmony together, with
the horse obedient to the lightest of aids fromriter. In the sport of dressage an optimal
horse rider interaction is therefore very importaagood interaction between horse and rider
is important for the transition of the aids butoate prevent interruptions during a dressage
test. As equine sport performances depend on amiara the cooperation with the human,
the bonding between horse and rider is of greatortapce. The combination must look
harmonious and relaxed. The horse must be willingvork for the rider, in order to react
properly to the aids. The rider must fulfil theegaf a leader but must also earn respect from
the horse.

Horses are different from other domestic animals wuthe fact that it are prey species. They
show flight behaviour from dangerous and painftlaions. Horses learn to avoid potentially
threatening situations from the day they are band whenever their attempts to avoid those
situations they will often express problem behargo(Wararet al, 2007)

Since a horse-rider combination is judged on thearmonious appearance of their
performance, dressage horses are selected ordrinee very sensitive on the riders aids.
Whilst riding the contact between horse and ridervery close. However the biggest
challenge for the rider is the communication sitige is non-verbal the rider must develop a

proper body language. (Brandt, 2004)



The performance of a dressage test can causeoasarxious feeling for the rider. Which is
then also implemented by the horse. In this studyexamined what happened in the body of
the rider when they are undergoing a presumaldsstl situation. The different parameters
used during this research and in which stress eandicated are presented below.

Skin conductance level is measured with electrondésensors, which measure the activity
of the eccrine sweat glands. Skin conductanceatsflen an arousal process, when athletes
are confronted with an emotionally significant ailimthe skin conductance level will
increase.

Heart rate is used as an indicator of exercisaegityy Also the definition of training loads are
often based on heart rate data. (Luciagtfal, 2000) Stress can cause an elevation of heart
rate and blood pressure.

Skin temperature will decrease in a stressful 8dnaand is a good indicator for emotional
arousal.

Mental stress induces muscular tension, psychabgteess plays a role in muscoskeletal
disorders by increasing muscular tension situatédw workload situations and in the

absence of physical load. (Lundbet@l, 1994)

The aim of this research is to investigate theafbf physiological symptoms of the rider
during the potentially stressful situation of asha@ge test on the behaviour of the horse. There
has been some research on dressage riders totedicess levels and anxiety. However, it
still cannot be proven that the tension in a ridesf influence on the horse or the horse-rider
performance. And questions like; Does tension ndar have an influence on the dressage
performance or does the horses behaviour influendeessage performance, still cannot be

answered.



For this study the following hypothesis is formeldt The riders physiological stress
symptoms will show an increase in anxiety priorthe horse misbehaviours. The in-and
decrease of anxiety can be specified by the folgvgitatement.
» Prior to the horse misbehaviour the physiologigahgtoms of the rider will change
whereby heart rate and skin conductance will irsedinger temperature will

decrease and muscle tension will increase.

10



4 Literature Review

Every human being interprets feelings differenthnd especially competitive anxiety is
difficult to state, since it changes over time ahding different competing conditions. In
addition, individuals may respond differently toteutial stressful situations and have
different optimal arousal levels. (Caruebal, 1990) The psychological and physiological
interest of researchers on this subject is theceftd anxiety on behaviour and sport
performance. (Acevedo and Ekkekakis, 2001) Howeaguine sports have the unique factor
where the behaviour of the horse and the horse-iitkeraction become of influence.
Knowing this, the further explanation of anxietysports, the influence of anxiety on equine

performance and the physiological factors of coimtigetanxiety can be found in this review.

4.1 Definition of anxiety

Since anxiety in an athlete can form a threat fiar level of performance it is necessary to
analyse the definition of anxiety and what influeranxiety might have on the athlete and
their performances.

Humans performing sport with the goal of optimizitiieir performance, use cognitive
appraisal for their effort in determining their &wof exertion. (Caruset al, 1990) Whilst
competing the athlete feels the need to perforrthait best possible way, this may be a
personal standard or perform at the best of ttagiacities. Competitive sport activities can, in
this way, cause anxiety and fear. This can be sgprein different ways such as; Fair of
failure, fear of societal consequences and worguahot living up to expectations. And this

anxiety has a negative influence on the sport anésoSmith and Smoll (1990) .

Furthermore, Smith (1996) stated that multidimenaistate anxiety is a response to a central

cognitive appraisal process of the athlete. Thensity and the duration of precompetitive
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state anxiety coming from this central appraisa@cpss are influenced by the competitive
sport situation, individual differences in spogesific cognitive and somatic trait anxiety but

also the personal coping skills of the athlete.

To go deeper into the coping skills of an athléie $tudy of Gaudreau and Blondin (2004)
investigates the use of different coping stratedtestates that before, during and after sport
competitions athletes are confronted with series pbiysical, technical and tactical
psychological demands. Coping contains any focusstempt to manage situational
demands. To cope effectively with the demands tablelepend on the achievement of
performance goals and their psychological well §eWith coping is meant any focussed

attempt to manage situational demands.

Another study of Gaudreau and Blondin (2002) assed® coping strategies which are
categorized in three groups; (1) task-oriented rpimental imagery, thought control,
relaxation, logical analysis, seeking support, affdrt expenditure), (2) distraction-oriented
coping (distancing and mental distraction), and @¥sengagement-oriented coping
(disengagement/resignation and venting of unpldéasarotions). Athletes often combine
task-oriented coping as well as both disengagemeatited coping in order to manage the
constantly changing demands of different situatidhben an athlete for examples makes a
mistake, he might go from task-oriented copingtegi@s to disengagement strategies to cope
with the emotional discomfort. So, each individueles different combinations of coping
strategies, those different coping profiles wersoamted differently to self-referenced goal

achievement, affective stated and experience dfaon

12



4.1.1 Cognitive and somatic anxiety
To define anxiety the defined types, named cogmitwvn somatic anxiety, the difference

between those two are explained below.

The mental part of anxiety can be described asittegranxiety the fear of bodily harm of
fear of failure. Whereas, somatic anxiety is thggutal part of anxiety such as increasing
heart and respiratory rates, muscular tension #mer @hysiological reactions. (Endler et al,

1991)

A research performed by Wolframm and Micklewrig010) investigates the effect of

intensity an direction of arousal and self-confickenon dressage and show jumping
performance. It has been found that the intenditpre-competitive cognitive and somatic

anxiety influences equestrian performance. Howethergreater the intensity of cognitive and
somatic anxiety, the less facilitative these symysavere experienced by the riders.

In dressage, a greater level of cognitive anxiety fa negative effect on the dressage
performance and on the horse-rider interaction.|®4hi show jumping no relationships were

found. Research supported the fact that cognitivaety may improve performance if the

tasks are not attentionally demanding. Where dgessa high attentionally demanding and
the action undertaken in a dressage test requgeod memory capacity of the rider. This

greater demands in sport cause the negative mdhilp between cognitive anxiety and

performance, including horse-rider interaction. sThinay lead to inabilities to ride a

movement, react to the horses behaviour in an gppte way or execute the right aids, and
in this way affect the performance. Furthermorencwnication between the horse and rider

might be obstructed.
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In addition, another big influence on performangeself confidence. The same study of as
mentions above of Wolframm and Micklewright (205fgtes that a positive interpretation of
self confidence les to more facilitative interptetas of both cognitive as somatic anxiety.
This can be supported by Hantenal, (2004) which examines the relationship betwedh se
confidence and the intensity of competitive aroukalas found that a lack of self confidence
will lead to a loss of perception of control, preis with focussing and concentration and a
negative effect on the interpretation of arousahevé in athletes who show more self-
confidence experiencing an higher levels of arquibdd leads to an increase in motivation

and effort. Those athletes will experience the aidhvels of anxiety as facilitative.

In equestrian sports the unique factor of a livingature is playing an important role. As the
horse appears to be able to sense the emotiotalodtdne rider. Another study of Wolframm
and Micklewright (2009) reveals that elite ridesgperience lower levels of somatic arousal
and higher levels of self-confidence compared to-@lite riders. Between elite and non elite
riders there appears to be a considerable differencpre-competitive stated of somatic
arousal en self-confidence. Taken into considematie equine learning theories and the need
for fine motor control in the ability to give thegper aids, a low somatic anxiety will be
facilitative for performance. It can be concludbdttelite riders interpret cognitive anxiety as
more facilitative due to the fact they experiendgigher level of self-confidence prior to the

competition.

4.2 Competitive anxiety

The relationship between competitive anxiety andrtsperformance is one of the most
researched items in sport psychology.

Every athlete, from recreational to elite levelspearience some type of anxiety before

competing. Nevertheless, these athletes may Jenwséme anxiety responses in different

14



ways. As one athlete might find an increase in theste a negative nervousness, another
describes this as a positive feeling. (Jerome ailtlawis, 2009) A study of Wolframm and
Micklewright (2010) states that the way athleteteripret the feeling of pre-competitive
arousal is linked to their performance. In equastrsports the rider need to interpret the
temperament of their horse which is a unique faata of great influence to the riders level

of arousal and performance.

To express the influence of competitive anxiehg self confidence of an athlete is an
important variable. The experience of increasedcprapetitive anxiety caused by a low self
confidence results in a loss of perceptions of mnteading to problems with focus and
concentration. Under conditions of high self coafide the athlete is experiencing an increase
of motivation and effort and gives the athlete #imlity to maintain a confident outlook
towards the performance. Which ensure the athldbeiag in charge of their pre-competitive

symptoms. (Hantost al, 2004)

In addition, Roberts (1986) sais that the meaningchievement is the critical determinant of
performance related cognitive anxiety, affect apdrsng behaviour. Roberts argued that
athletes who cope with high task orientation an@ kego orientation are less likely to
experience an increase of state anxiety prior topaiition. These athletes are able to focus
more on challenge seeking when achievement is uoaletrol. This allows the strive to
positive achievement and higher self confidencenendifficult circumstances, because their
self confidence is not affected by perceptionsatfiad comparative failure. Unlike, athletes
which sense a strong ego orientation and low tagn@tion who interpret achievement

rather different. Success and failure is sociallyged. When athletes start to doubt that their

15



ability compared favourably with others, unwanted pompetitive anxiety may occur, and a

depressed feeling may lead to inadequate perforeanc

4.3 Physiological aspect of anxiety

To learn more about the physiological aspect ofepxhe starting point is the explanation of
the physiological symptoms of stress in a humanyb&ifress is of psychological source.
Nevertheless, it has an effect on a number of iplogical processes in the human body
(Taelmanet al, 2008) The physiological stress response begirih thie stimulation of
sensory receptors from the peripheral nervous sysi@rough the sensory neural pathways
the information sent to the limbic system and tbdical levels of the brain. This is the place
where the analytical interpretations of the stinstéirts and an internal stress response occurs.
The stimulation of the cortical levels from the liim system leads to an activation of the
physiological factors: the neural and the neuroeende systems. (Acevedo and Ekkekakis,

2001)

For the equestrian sports the physiological aspscsematic arousal can include an increase
of muscular tension, respiratory rate and heaet. rilhese symptoms are examples of factors
which may influence the transmission of the ridesmmunication towards the horse.

(Wolframm and Micklewright, 2009) For this study whose heart rate, skin conductance,

finger temperature and muscle tension as indicatioasousal.

4.3.1 Biofeedback

The use of biofeedback became more and more popudarthe last years. And is used to

give feedback on the involuntary physiological syomps of humans. (Raymored al, 2005)

16



In sport, biofeedback can be used to evaluate Hyehplogical state of the athlete by
measuring the changes in physiological symptoms.

A preliminary investigation of Raymonat al (2005) aimed to improve dance performances
through alpha-theta neurofeedback and heart rat&bility biofeedback. Twenty-four
ballroom dancers were randomly allocated to threeums where one group received
neurofeedback, one group received HRV biofeedbadklae last group had no interventions.
The study provided the evidence that neurofeedbadkbiofeedback has a positive influence
on dance performance, compared to the no controupgr The participants in the
neurofeedback group showed an increase of timinhthe biofeedback group showed an

increase in technique.

Another study of Bar-Eliet al (2002) performed to investigate the relevance eital
training and biofeedback in relation to performarobancement was designed among 11-14
year old swimmers. An adapted version of the Wiadae-step approach was used as mental
preparation technique. A successful techniquexperence and learn more of arousal self-
regulation is biofeedback. In this research is toied that the use of regular training
combined with mental training and the use of bidbeek will lead to better performance
then with regular training only.

A more detailed explanation of the different phiegical symptoms used for this research

will be presented below.

4.3.2 Heart rate

The measurement of heart rate is used as an indickéxercise intensity. Also the definition

of training loads are often based on heart rate. daticia, A.et al, 2000)
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Nowadays a lot of people suffer from stress andwag to measure stress is by measuring
heart rate. Even though anxiety is a psychologgaiptom from origin it can definitely have
an effect on physiological processes in the humadlybBy stimulating of the autonomic
nervous system the heart is directed by the btlaig s divided in two parts: Sympathetic and
parasympathetic branches. The sympathetic acti¥ithe brain leads to an increase in heart
rate during sports exercise and the parasympathetivty reduces heart rate. (Taelnetral,
2008)

McNaughton (1989) stated that mental activity atrdss induces many different autonomic
responses. Those responses such as; an elevatibeadf rate but also blood pressure,
respiration rate and electrodermal activity aréuericed by the functioning of the emotional
system.

A research performed by Taelman et al (2008) shaoavewnificant increase in 24 out of 28

cases from rest compared to a situation with thd twf a mental task added.

4.3.3 Skin conductance

Skin conductance level is measured with electrondésensors, which measure the activity
of the eccrine sweat glands. Those sweat gland®eaited on the palmer surface of the hand
and the plantar surface of the foot. Skin condwsdevel is used in psychology to indicate

arousal (Treymane and Barry, 2001) Also Fowdesl (1997) state that skin conductance

level reflects an arousal process. To use skin wctadce as an index of arousal there is a
difference in Russian and Western theorizing. Isdfan theories transmarginal inhabitation

reduces the central excitement process, but athaces peripheral responsiveness. Where in
Western theorizing arousal keeps increasing evethef efficiency of performance is

decreasing.
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Adolph et al (2010) stated that skin conductance is a markesyaipathetic autonomic
activity, associated with arousal and orientingdoi¥g a meaningful stimulus. When athletes
are confronted with a neutral object the skin camaoce response will remain lower, than

when the athletes are confronted with a emotiomatbye significant stimuli.

4.3.4 Finger temperature

Finger temperature feedback is a therapy procebleireg used to treat migraine headaches
but also to reduce anxiety. Boudewijns (1976) itigased the effect of stress vs. relaxation
on the finger temperature response. This is a relse@garding finger temperature as a
psychophysiological indicator of arousal.

There was concluded that finger temperature deerdasng an assumed stressful situation.
While the finger temperature increases in assumladed condition.

However there was no significant correlation folnetiveen the finger temperature and other
psychophysiological measures. Nevertheless, tlyefitemperature did relate to self-report of
arousal.

Measuring finger temperature as a biofeedback plyehnas potential. It is a reliable indicator
of emotional arousal and it is easy for patientsitderstand that a warm and inactive body
indicates relaxation.

One of the most significant overall finding in thesearch of Boudewijns is that the finger
temperature response is quite slow to detect clsaisgatimulus conditions compared to skin
conductance. Which means that, with the use ofefinggmperature as a parameter to
determine arousal, finger temperature will be Maggerable to environmental changes than

other psychophysiological indicators.
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4.3.5 Muscle tension
It is generally assumed that mental stress indomescular tension. Psychological stress plays
a role in muscoskeletal disorders by increasingaoas tension situated in low workload

situations and in the absence of physical loadn@lberget al, 1994)

A research of Oishi and Maeshima (2004) stated tthatsympathetic nerve activity to the
skeletal muscle is directly related to the levestwéss. Which means that an increased level of
stress results in more sympathetic nerve activity.

While athletes participate in a sport event maytreémeural networks are activated. Those
central neural networks are involved in motor exiecuand planning, emotion, behaviour
and sensory, perceptual and cognitive systemsphiigical goals that are set to achieve with
the musculoskeletal system are reached with uskeoémotion-behaviour system. Overall,
the ability to control the central nervous systeacdimes more important when athletes are
using fine movements. This ability to control thetor system improves motor or physical

performance situated in high mental stress. (QisdiMaeshima, 2004)

Larsonet al (1995) stated that fatiguing static contractiofdaoge muscle groups such as
those of the neck-shoulders are companied by isere& heart rate, arterial blood pressure
and sympathetic nerve activity. The research detratesl an increased shoulder-muscle
tension by induced mental stress. Overall, thelt®sid this research shows that the blood
flow in the neck-shoulder muscles normally increaben exposed to mental stress as did the
muscle tension. This is of clinical significancewnrk situation involving repeated static load

to the neck-shoulder muscles and exposure to msinésis.
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4.4 Nature of the horse

In order to fully understand de relationship betwéee rider and the horse it is necessary to
first analyse the use of the horse, his learninggsses and natural behaviour.

Human use of horses goes back for many years.allssarted by using horses for hunting,
relatively recently we started using horses astbezEsburden also horses are used as means
of transport, war and agriculture. More recentlysles are used for sport and leisure.
(Mcgreevy and Mclean, 2007)

Accoring to Waran et al (2007) horses are diffeffeon other domestic animals due to the
fact that it are prey species. They show flight axébur from dangerous and painful
situations. Horses learn to avoid potentially theaang situations from the day they are born,
and whenever their attempts to avoid those sitnatithey will often express problem

behaviours.

4.4.1 Equine learning theories

“What works for horses is immediate comfort or intha¢e relief from discomfort.”
(Mcgreevy, 2007)

By learning, animals can use information to adaptrtresponses to environmental changes.
Training however, changes responses by increasewyatble reactions and suppressing
undesirable ones. Overall, there are two categookdearning; non associative and
associative learning. Non associative learning lve® a single stimulus which can be
habituation and sensitisation. Associative learmimvglves a relationship between at least two

established stimuli. (Mcgreevy, 2007)

A wide range of training methods are developedesitie start of equine domestication.

Equine ethology and ethological training are inshegly used in the equestrian sector even as
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a brand for training systems. However, these tlwk of clarity. Effective and humane
training always account of animals’ethology, sor¢ghseems to be little need to develop a
separate training class. Two things must be takém consideration namely, the natural
behaviour of the horse and the learning capacitiicW means that the trainers interaction
should be based on 3 elements: Flight, herd irtséind hierarchy. Training methods which
include learning theory take into account the typestimuli the horses are most likely to
respond to and the types of reinforcement thatnawst rewarding. (Mcgreevy and Mclean,

2007)

To improve equine performance the training of tbesh is of great importance. A study from
Aertset al (2008) was designed to look at the possibilitiessing model based algorithms to
control the heart rate of horses by controlling thening speed. This advanced control
method can help trainers and riders to train therses more optimal by adjusting the horses

workload during training and defining the needshaf horse and trainer.

4.5 Equine Sport

The dressage sport as it is performed nowadays lpaspose to develop a horse towards its
natural athletic ability and willingness to perfqrtmereby maximizing his potential as a

riding horse. At the peak of a dressage horse’snggtic development, it can rapidly respond
to riders aids by performing the requested moveémaile remaining relaxed and appearing

effortless. With the execution of certain exercifi@s horse is trained towards the specific
performance goal of the rider. Dressage is oftenathas the gymnastic basis of equestrian
sports. The goal of dressage is to make the hotisagpay athlete’ through a harmonious and

systematic education. The horse should be fullyr@sgible for the rider's aids and response

accurate and without hesitation.
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Dressage competition starts with introductory IsvedHorses and riders becoming more
advanced through a graduate series of Nationalfinete levels, each test is increasing
difficulty at each level.

Dressage tests are a range of dressage movemesdswlisle competing. Horse-rider
combinations are competing against each other, Wewae dressage test is performed by one

combination and scores are individually judgedNHS, 2008)

4.6 Horse-rider interaction
Communication with horses whilst mounted involvesoanbination of seat, leg, weight and
rein aids. Followed by consequent requirement ofe fimotor control and accuracy.

(Oxendine, 1970)

According to Mcgreevy (2007) the natural behaviotithe horse plays a sever role in the
relationship and communication between human ardehdrhe way in which the horse
responds to humans is comparable to how they wesligond to any predator. They will want
to avoid physical or psychological pressure by mgvaway bodily or postural. When the
human is not successful in modifying this behaviturcreate a highly responsive equine
performer, it can be assumed that there is poggilidr the animal to turn into a ‘problem

horse’.

The first thing to be noticed when we look at tleeneunication between horse and rider is
the close contact between the body of the horserigied whilst riding. Furthermore, the
obvious larger size of horses’ body compared tohtlm@an is noticeable. Which means that
there is always an element of danger involved énititeraction between horses and human. In
order to realize a good relationship a fine devetbpody language is necessary. Language is

a starting point for proper communication and ih g a challenge to communicate with

23



horses since it is non-verbal communication. Ashas highly developed at reading the body
language of its rider. Therefore, it is of greaportance for the human to understand the body
language of the horse, in order to respond in swaphthat the horse understands the meaning.

(Brandt, 2004)

The horse as it is used today, is asked to leand@ number of different tasks. Many of those
requirements aren’t of the horses natural instifotperform a dressage test the horse must
ignore and undermine many of his natural instidd$o he needs to learn to react to many
different stimuli. Overall, equine training methodse based on the assumption that horses
learn by trial and error. This is also called; stios-response-reinforcement chains. Horses
react to both positive and negative reinforcemkns proven that horses when handled at a

early age are less emotionally and have increasdihg abilities. (Mccal, 1990)

A study of von Borstett al (2010) investigates fear reactions among traimetl imtrained
horses from dressage and jumping breeding lines.hipotheses among riders that dressage
horses are more easily scared than show jumpingeborvas confirmed. However, there is
stated that jumping horses are reacting less gbtining stimulation not that dressage horses
are reaction more to frightening stimulus. Sindsoese-rider combination is judged on their
harmonious appearance of their performance, dresBarses are selected or trained to be
very sensitive on the riders aids. In this way, tider van communicate with the horse as
invisible as possible.

Nowadays, the European dressage rider believeslithssage horses tend to be more nervous
than jumping horses and the study of von Bortstedl (2010) confirms this statement.

Anxiousness of horses can be used for differenegygf work and it is found that dressage
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horses are animals with high emotionality, wherewsjumping horses show a low

emotionality. (Lundin, 2005)

4.7 Anxiety in the rider

Any type of anxious feelings may have an influenoethe performance of the rider. In case
of equestrian sports the horses is an importartbrfaa the level of performance. Since
anxiety in a rider appears to have an influencéherhorse it is of great value to analyse this

component.

The emotional composition of the rider seems taritecal in equestrian sports. (Wolframm
et al, 2010) This research investigated the differencgae-competitive mood disturbances
of advanced and novice riders before a dressag@etition. The most important findings
were that advanced riders show lower levels of usioh than novice riders. High confusion
levels in riders might lead to a poor focus on vatd sport tasks but also de inability to
process information. This can decrease equine peaioce by the fact that riders become
unable to process body language of the horse amndftite are unable to give the proper aids.
Equestrian sports depend on horse rider intergciiod therefore any confidence building
interventions will also benefit the interaction fwithe horse. When riders become less
doubtful and uncertain they are much quicker inctiag to their horse but also more

consistent about the given aids.

For most of the athletes, the coach or trainer figreat influence of the competitive

experience. A sport coach should be aware of tibeurs they are showing towards the

athlete during a competition. The behaviour haveféect on the total and cognitive forms of
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anxiety. Especially when coached tend to show megatersonal report behaviours its

assumed that this would increase the level of anx{Bakeret al, 2002)

The preliminary aim of this study is to investigatihe interactions between
psychophysiological parameters of the rider. Theosdary aim of is to investigate the
relationship between physiological symptoms of tider and the behaviour of the ridden

horse.

26



5 Method

5.1 Participants

The research was carried out in 2 different regminthe Netherlands. The first research day
took place in Delfgauw, situated near The Hague Jétond day was executed in Driel, near
Arnhem. A total of 17 participants (mean age: 25t63.43) were measured. All test riders
ride regularly and were measured whilst riding tlosvn horse. Riders performed a dressage
test at their own level.

The group consisted of both competitive (competinthe Dutch B to Z level) and non-
competitive riders (n = 17, competitive = 8 and fvompetitive = 9) All participants

performed horseback-riding regularly. The horsdden during the test were familiar to the

riders, it was either their own or their lease bofs = 17, own horse = 15, lease horse = 2).

5.2 Procedure

The permission of both stables was gained prithéadata collection. The first step taken
before data collection was the organisation of ¢liics on two locations. At each day 10
participants were able to ride a dressage tesgjethier with the sign up lists the participants
were informed about the procedure and they al sigipevoluntary. After this starting orders
could be determined. Furthermore, participants aeresed that all gathered information
would be handled confidentially. All participanted in the CSAI-2R questionnaire shortly

prior to warming up their horse and performing dinessage test.

All participant performed a dressage test at tbein level. In this way the that the test are too
easy or too difficult for the horse or rider wasrmehated. Each test is segmented into a
number of sequential blocks which may contain an@are movements. Each block is

generally scored between one and ten on a scabeasuihe following:
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10 Excellent
9 Very good
8 Good

7 Fairly good
6 Satisfactory
5 Sufficient

4 Insufficient
3 Fairly Bad
2 Bad

1 Very bad

0 Not performed

(KNHS,2009)

On each trial day riders were free to warm up thense as they pleased in another arena.

Prior to entering the arena, participants weredittvith a NeXus 4 biofeedback monitor. This

recorded the heart rate (HR), muscular tension (b The trapezius muscle, skin

conductance (SC) and skin temperature (ST) throutghhe entire dressage test.

Each dressage test was recorded on film for thiysinaf equine behaviour throughout the

test. The riders were filmed from the moment thetered the arena till the end of their test

(the end being halt at A).

During the entire test, the horse-rider combinati@s followed at a distance of maximal 10

meters by a person carrying a laptop in order tieciodata. On the laptop, markers in the

biofeedback program were placed in order to indiixied points of the exercise:

Marker 1: Start of dressage test, rider passes A.
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* Marker 2: At the end of the dressage test, wereitlee executes an extended walk to
A, and stop at the letter A.
These markers were used in the data processinglan tb equalize the biofeedback data and

film material.

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 platfotmattutilizes Bluetooth 1.1 class 2 wireless
communication and flash memory techniques. It sftéata collection with up to 1024
samples per second. For the current study, 32 ssmpelr second were collected. Channels
operating at a sample frequency of 1024 Hz werd tseneasure heart rate (EKG) and
muscle tension (EMG). Channels operating at a safn@fjuency of 128 Hz were used to
measure skin conductance and skin temperature.

The film of the entire dressage test was made avdigital camera from Sony.

5.4 Scoring performance

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

* Resistance to riders aids, ranging from 1(Williaguork, react immediately to riders
aids, tail swings loosely, ears relaxed) to 4 (Exite resistance to riders aids through;
running, stopping, bucking or rearing.)

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

forceful)
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» Head shaking, ranging from 1 (Horse shows steady barriage, contact with range
is consistent and steady) to 4 (No consistentageiriact throughout the entire test
with no steady head carriage.

» Talil sweeping, ranging from 1 (Continious swishafghe tail, which causes tension
in the back)

All 23 predetermined points of the dressage tesjuatged by these 4 points.A total

behavioural score for each horse was calculateatiding up all obedience scores.

5.5 Questionnaires

Participants (N = 17) were asked to complete thAICER questionnaire . The participants
were informed that the conclusions of the questamas would be handled confidentially.
The participants were asked to complete the quesdice shortly prior to the warming up of
their horse. The questionnaire was developed byeCalx(2003). This is a 17 itemed
guestionnaire which takes anxiety measurement tovieis. Such as: subscales of somatic
anxiety (arousal), cognitive anxiety (arousal) aelf-confidence Each CSAI-2R item is

rated on a 5-point scale and scoring was carri¢dnamually according to the instructions. .
In addition, riders indicated the direction of th8AI-2R items on a ‘direction scale’
developed by Jones and Swain (1992). Riders estel item from on a scale from -3='very
unhelpful’ to +3='very helpful’, which depended bow helpful riders felt each item to be for
their performance. For example, a score of 3 (matdgr so) on ‘I am feeling confident’

might be experienced as ‘somewhat helpful’ to thenformance and thereby scored as a 2 on
the direction scale. Final scoring was carriedranually in accordance with the instructions

by Coxet al (2003).
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5.6 Data processing and analysis

The collected data was processed with the help R$SS (Statistical Package for Social
Students). Pearson’s Product Moment Correlationsre weonducted to investigate
relationships between average rider psychophysicdbgarameters for the duration of the
tests and total equine ethogram scores. Furtherneoesy time a horse-rider combination
scored a 5 or lower on the dressage test, psygbmpbgical data 5 seconds prior to and 5
seconds following the event were compared to maten dising a one-way repeated measures
ANOVAs with post-hoc paired samples t-tests inahgdiBonferroni corrections. The
significance value of P = 0.05 was used to state lével of significance. Finally, the
relationship between the CSAI-2R questionnaire thiedaverage psychophysiological values

was investigated using Pearson product-momentlati;e coefficient.
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6 Results

6.1 Heart rate

A one-way repeated measures ANOVA was conductecbiopare scores on the average
heart rate1 = 158.48,SD= 13.11) and values prior tM(= 159.44,3D = 11.32) and aften\

= 158.25,3D = 10.77) misbehaviour of the horse. There was sigmficant difference found
for heart rate [Wilks’Lambda =.98% (2, 8) = 0.68 ,P = .935, multivariate partial eta

squared = .17.]

6.2 Skin conductance

A one-way repeated measures ANOVA was conductedrtpare scores on the average skin
conductance and values prior to and after misbehawf the horse. There was a significance
for skin conductance [Wilks’Lambda =.2B,(2, 8)= 10.22 P = .006, multivariate partial eta

squared = .72.]

A post-hoc paired-samples t-test was conductedhestigate specific differences between
skin conductance values of the rider. There wastatisgcally significant lower skin
conductance prior to the horse misbehavMg=(3.6886,SD = 2.33901) than afterwardsi[=
3.9152,3D = 2.596051 (9) =-2.403,p = .04; 3.69 £ 2.33 vs. 3.92 £ 2.59]. The valuesloh
conductance before an event were also lawer(3.6886 SD = 2.33901) compared to the
average Ml = 4.2624,SD = 2.42851, t (9) = -4.71, P = .001; 3.69 + 2.33 V894t 2.42) This
was similar to the comparison of skin conductarfeer an event (M =3.9152, SD = 2.59605) and
the average skin conductandé € 4.2624,5D = 2.42851, t (9)= -2.873, P = .018; 3.9152 +

2.59605 vs. 4.2624 + 2.42851).
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Figure 1: Visualisation of the differences in vau# skin conductance prior to and after a horssbatiaviour

and the average values.

6.3 Finger temperature

A one-way repeated measures ANOVA was conductecbiopare scores on the average
finger temperatureM = 23.086,5D = 4.539) and values prior tVM(= 25.36,SD = 4.679) and
after M = 25.78,3D = 4.36) misbehaviour of the horse. There was noifsignt difference

found for finger temperature [Wilks’Lambda = .82(2, 8) = .860 P = .459.]

6.4 Muscle tension

A one-way repeated measures ANOVA was conductecbiopare scores on the average
muscle tensionM =-1.1709,9D = 3.19335)xand values prior to (M = -7.8547, SD = 6.58913)
and after 1 = 18.18,SD = 24.45017) misbehaviour of the horse. There wasigoificant

difference found for muscle tension [Wilks’Lambda933,F (2, 8) = .380 P = .696.]

Furthermore, the relationship between the musclesidae of the rider and the finger
temperature was investigated using a Pearson’suBrddovement Correlation coefficient.
There was nearing significance positive correlabetween the two variables £ -.352,N =

17, P = 0.097], with high muscle tension values assodiatéth higher levels of finger
temperature.

6.5 Ethogram related to dressage score

The relationship between the ethogram score ohtiises and the dressage score of the test

was investigated using a Pearson’s Product Mover@entelation coefficient. There was a
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strong positive correlation between the two vagaldl = .61,N = 17,P = 0.01], where high

ethogram scores associated with higher dressagessco

6.6 CSAI-2R guestionnaire

The relationship between the average heart rattheofrider and intensity of the somatic
anxiety was investigated using a Pearson’s Proéllestement Correlation coefficient. There
was a strong negative correlation between the @v@bles f = -.626,N = 17,P = .001], with
high heart rate values associated with lower le¥@hterpretation for the intensity of somatic
anxiety.

Another relationship was investigated regardingrtheate, this time in relation to the
direction of somatic anxiety. This using Pearsd?reduct Movement Correlation coefficient.
There was a strong positive correlation betweentwwee variablesi{ = -.513,N = 17,P =
.012], with heart rate values associated with hidgbeel of appreciation for the direction of
somatic anxiety.

Furthermore, the relationship between heart rat the intensity of self-confidence was
investigated. This resulted in a nearing signifegmpositive correlation between the two
variables f = -.404,N = 17,P = 0.056], with heart rate values associated wighéi levels of

interpretation for the intensity of self-confidence

In addition, other investigations among the CSAIQRstionnaire where made, however no

further correlations where found.

7 Discussion

The aim of the current study was to investigaterantions between psychophysiological

parameters of the rider. More specifically thisdstaims to determine differences in those
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psychophysiological symptoms of the rider duringmeats of tension prior to and following
and anxiety inducing event, including average v&lu€he secondary aim was to investigate a
relationship between physiological symptoms and hkeaviour of the ridden horsén

addition, pre-competitive mood states were takém ¢onsideration.

7.1 Heart rate

It was hypothesized that anxiety in the rider caus®increase in heart rate. However, results
showed no significance. This might be caused byfdoe that the value of heart rate is
influenced by different factors. By measuring heate the intensity of exercise can be
indicated (Lucia, A.et al, 2000). Even though anxiety is a psychological gymm it can
definitely have an effect on the physiological @eges in the human body, such as heart rate.
This is supported by Taelmas al (2008) and McNaughton (1989) which stated that an
elevation of heart rate is influenced by the emmaticstate of the athlete. Where emotional
state means stress or anxiety. This would mearhtreat rate can be an indicator of stress.

For the current research this would mean that wherheart rate of the rider increased the
level of anxiety is increasing and this could haesulted in misbehaviour of the horse during
a dressage test. However, in contradiction to previstudies, this study is done while
exercising not during rest. Which means that materaal factors must be included. Such as;

the competitive setting or the usage of the bidieed technology.

As mentioned this research is conducted in a cabyeetsetting. Which means that
precompetitive anxiety may have influenced the theste of the riders as well. All kind of
competitive sport activities can cause anxiety &at. This can be expressed in different
ways such as; Fair of failure, fear of societalsgmuences and worry about not living up to

expectations. And this anxiety has a negative amfte on the sport outcomes Smith and
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Smoll (1990). This is supported by Wolframm and kfeevright (2010) which states that the

way athletes interpret the feeling of precompetitiwvixiety is linked to their performance.

The way the riders interpret the feelings of prepetitive anxiety might differ individually.

As one athlete might find an increase in heart sategative nervousness, another describes
this as a positive feeling. (Jerome and Willian@)2

Where in equestrian sport another unique factahefinteraction between horse and rider is
of influence on the performance. In the same rebeas mentioned above of Wolframm and
Micklewright (2010) is said that the rider also dde interpret the temperament of the horse.
This is unique in comparison to other sports ashbese appears to be able to sense the
anxiety of the rider. A horse is highly developedreading body language of the rider.
(Brandt, 2004) And where riders train their horsebe sensitive to the given aids to perform
a dressage test which is harmonious, the greateti@mal demand of competitive sports may

obstruct the communication between horse and r{idéolframm and Micklewright, 2010)

Despite all the previous research with regards pmssible increase in heart rate when the
horse showed any kind of misbehaviour this researabn’t able to find any significant
differences in heart rate. Since there were mantofa involved which may influence the
riders heart rate this may have limited the pobgibio find any significant differences

between heart rate and anxiety during the perfoomai a dressage test.

7.2 Skin conductance
To indicate arousal the measurement of skin comdheet is often used in psychology.

(Treymane and Barry, 2001; Fowlesal,1997) Adolphet al (2010) stated that when athletes
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are confronted with a neutral object the skin catauce response will remain lower, than
when the athletes are confronted with a emotionallyre significant stimuli. This is in
contradiction to the findings of the current studyhich show significant differences for skin
conductance prior to and after misbehaviour of hbese. There was found a significantly
lower skin conductance prior to the horse misbaigavhan afterwards. Also the values of
skin conductance prior to an event were lower coetpao the average skin conductance.
Furthermore, there was a significant differenceskin conductance after an event compared
to the average skin conductance. This indicatesthigarider shows a moment of relaxation
before misbehaviour of the horse and right afterrisbehaviour of a horse. Nevertheless,
skin conductance levels are still higher then ketbie event. This is caused by the fact that

the rider is not able to release all the tensightrafter the horse showed misbehaviour.

The findings of the current study can be declanethb fact that dressage is high attentionally
demanding. This greater demands in sport causedbative relationship between cognitive
anxiety and performance, including horse-riderratgon. This may lead to inabilities to ride
a movement, react to the horses behaviour in aropppte way or execute the right aids, and
in this way affect the performance. Furthermorencwnication between the horse and rider
might be obstructed. (Wolframm and Micklewright,12) During a dressage test the rider
must be very concentrated. Since the horse iseaio react on the most subtle aids. Were
tension in the rider might lead to the inabilitygioe subtle aids. Since, fine motor control can
be blocked or influenced by an increase of stidésere the rider asks from the horse to be
fully impressible for the rider’'s aids and respomaseurate and without hesitation. (KNHS,
2008) Where the horse is able to sense every silggnige in the riders body language, he is
most certainly able to sense anxiety. Thereforg, imhportant for the rider to get in control of

their precompetitive anxiety.
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Despite of previous research which stated thatgheni emotional stimuli increases skin
conductance can’t be supported by the current siihere the lower skin conductance prior
to and after the horse misbehaviour show some d&imdlaxation. From this point of view we
can support the fact that the horses misbehavgur some way caused by the rider. During
the dressage test the rider in focussed on theata$tthe horse. When the horse-rider
combination is in an exercise and the rider lodeess or attention , by the proven moment
of relaxation, the horse might sense a changedobaany kind of other miscommunications
may occur. Since the communication with horses st/miounted involves a combination of
seat, leg, weight and rein aids. Followed by consagrequirement of fine motor control and
accuracy (Oxendine, 1970). Any minute changes efrither’s aids will be picked up on by
the horse (Wolframnet al, 2009). In this case, the slight relaxation of thier before the

misbehaviour of the horse can indicate the causieeo$o called "misbehaviour’.

It has been said that for the rider it is becomfegreat importance to get in control of their
pre-competitive anxious feelings. And as the figdiof the current study show that the rider
expresses a slight moment of relaxation prior eltbrse misbehaviour. It can be said that the
rider must stay focussed and concentrated atmadigito prevent the horse from acting out on
its own. At the moment where the horse does shonkard of misbehaviour the rider must
have the ability to react in a proper way, withdigturbing the performance even more. In
order to react on the horse’s misbehaviour ther ndest be able to cope with the situation
where, in this case the horse misbehaviour, sonmg twent wrong and this will be of
influence on the performance. According to Gaudraad Blondin (2004) coping contains
any focussed attempt to manage situational demarmdsope effectively with the demands

athletes depend on the achievement of performanaks @nd their psychological well being.

38



With coping is meant any focussed attempt to marsig@tional demands.: categorized in
three groups; (1) task-oriented coping (mental ienpgthought control, relaxation, logical
analysis, seeking support, and effort expendity@)distraction-oriented coping (distancing
and mental distraction), and (3) disengagementtete coping (disengagement/resignation
and venting of unpleasant emotions). Some of thepang strategies of combination of them
can be helpful for the rider to deal with unpledsatuations whilst performing. For example;
when the rider is not able to leave the mistakaraebr catch up with the test, the tension in
the dressage course will maintain, and this willpbzked up by the horse. All this will then

have a negative effect on performance.

As we take into consideration the results of theesu study and previous research, it can be
said that it is important for the rider to find alénce between efficient anxiety and proper
internal and external focus. Where a moment of iaah relaxation gives the horse an
opportunity to act out on its own accord in conictidn to the riders aids, which may lead to
a decrease in performance. Where a high level offadlitative anxiety may make the rider
less able to give adequate aids and give the pna@sgonses to the horses behaviour. By

knowing all this the importance of the riders atitem and focus can be indicated.

7.3 Finger temperature

The current study did not find any significant diffnces in finger temperature when the
values were compared with values prior to and dfterhorse shows misbehaviour. This can
be caused by the fact that finger temperature orespis quite slow to detect changes in
stimulus conditions (Boudewijns, 1976). Which metret the use of finger temperature as a
parameter to determine arousal, will be less valolerto environmental changes than other

psychophysiological indicators.
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However, the investigation of Boudewijns (1976 )etiathat the usage of finger temperature
as biofeedback has potential as is it easy to statedt that a warm inactive body indicated

relaxation.

As mentioned in previous studies the finger temjpeeashould have decreased prior to the
horses misbehaviour. Since a decrease in fingepdmture is an indicator of stress.
However, the fact that we measured finger tempezatiuring exercise instead of rest may

have limited the research to find any significaiffiedence.

7.4 Muscle tension
It was hypothesized that an increase of anxietyha rider would lead to an increase in
muscle tension and in this way a decrease in padoce. However, the current study shows

no significant differenced between muscle tensioor po and after the horse misbehaviour.

During the dressage test the rider's muscle tengias measured on the trapezius muscle,
located on the upper shoulder of the rider neatiegneck. A research of Larsenal (1995)
stated that fatiguing static contractions of largascle groups such as those of the neck-
shoulders are companied by increase of heart aatexial blood pressure and sympathetic
nerve activity. The research demonstrated an iseceahoulder-muscle tension by induced
mental stress. Overall, the results of this redeatwws that the blood flow in the neck-
shoulder muscles normally increase when exposetettal stress as did the muscle tension.
This information would support our hypothesis. Hoem®e the reason that no significant
differences were found might be due to the fact tha muscular tension in the trapezius
muscle is related to the arms and in this way #ne contact of the rider. It may be assumed

that the constant force of rein contact also caasesnstant form of muscle tension in the
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trapezius muscle. Also, the static upright sedhefrider might be of influence on the muscle

tension in the measured muscle. Both the seateasotistant rein contact might be a cause of
the fact that we didn’t find any significant difeerces. However, it is stated by different

studies that the sympathetic nerve activity toskeletal muscle is directly related to the level

of stress. Which means that an increased levetre$s results in more sympathetic nerve
activity (Oishi and Maeshima, 2004; Lundbeeg al, 1994. Moreover this means that

psychological stress can play a role in the in@edsnuscle tension.

7.5 Muscle tension related to finger temperature

Since the current research is a preliminary ingasion different possible factors of influence
on the misbehaviour of the horse are examined.nfaresting fact is that there was found a
nearing significant correlation in muscle tensielated to finger temperature which indicated
that a higher muscles tension value is associaiéd mgher levels of finger temperature.
Whereas, higher muscle tension indicated a higkegl lof anxiety (Oishi and Maeshima,
2004; Lundberget al, 1994) and a higher finger temperature indicatethxetion
(Boudewijns, 1976). A possible way to explain tiesthe increase of blood circulation.
Higher muscular activity means a higher blood fléevad a higher blood flow increases the
temperature of the human body. It is investigatest tvhile athletes participate in a sport
event many central neural networks are activatéds& central neural networks are involved
in motor execution and planning, emotion, behavianad sensory, perceptual and cognitive
systems (Oishi and Maeshima, 2004). This is supddsy McNaughton (1989) which stated
that mental activity and stress induces many diffeautonomic responses. Those responses
such as; an elevation of heart rate but also bjwedsure, respiration rate and electrodermal

activity are influenced by the functioning of them@tional system.
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The fact that the relationship between musculasitenand finger temperature were nearing
significance might be caused by the activation ahyndifferent central neural networks are
activated. And the increase of one psychophysiolg@ymptoms will then be automatically
followed by another symptom. Moreover, the facttttids preliminary investigation was

inspected to have limits, this outcome of the regehad to be discussed.

7.6 Ethogram related to dressage score
Results of the current study show that there wagang positive correlation between high

ethogram scores associated with higher dressagessco

The goal of the participant whilst performing ast&ge test are to perform a dressage test in
the best possible way. An athlete which is paréitim in competitions is willing to win.
However, the goal of dressage is to develop a himsards its natural athletic ability and
willingness to perform, thereby maximizing his putel as a riding horse. Since dressage is
often named to be the gymnastic basis of equesspamts. During training the horse is
gaining skills of which it can rapidly respond teetriders aids by performing the requested
movement while remaining relaxed and appearingrigéss. With this execution of certain

exercises the horse is trained towards the gadileofider. (KNHS, 2008)

Higher ethogram scores mean that the horse willvainore disturbance during the dressage
course. To explain the fact that this may leadiginér dressage scores it is necessary to look
through the eyes of a dressage judge. A judgecizgtievery component of a preset floor
pattern during a dressage test. More misbehavioiutse horse would then lead to a lower
score in dressage. Moreover, when a horse shoiitteariore attitude during a dressage test

this may lead to more expression during the colgigh the risk that more exercises go
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wrong, but the exercises which are normally goirgdl wmight become outstanding when the

horse shows a little more character.

During this study participants were asked to penfa dressage test on their own current
level. Performers are confronted with series ofgitgl, technical and tactical psychological
demands not only before, but also during and aftempetitive sport activities (Gaudreau and
Blondin, 2004). Competitive sports have the abitity in this way, cause anxiety and fear
(Smith and Smoll,1990). Competitive anxiety change®r time and during different
competing conditions (Caruss al, 1990). Since the rider is able to learn more albloeir
level of precompetitive anxiety or becoming moréedb deal with their feelings and the way
the horse reacts to this physiological changessdaige horses are trained to be very sensitive
to riders aids. In this way, the rider van commatecwith the horse as invisible as possible
(von Borstelet al,2010). The communication between horse and rglef great importance
since the combination is judged on the harmoniqumearance of their performance. As the
horse is highly developed in reading the body lagguof the rider, it is important for the
rider to understand the body language of the hdrkes to prevent miscommunications in

such way that the horse understands the meaniting oiders aids (Brandt, 2004).

This might have something to do with the way atidenterpret the equine temperament. A
study of Wolframm and Micklewright (2010) statedaththe perception of equine
temperament traits such as ‘excitable’, "tempertafieaind “spirited” seemed to release an
increase of arousal intensity and its interpretatiéor dressage riders this means that the
perception of active horses may lead to an increAsematic anxiety. Next to an increase in
arousal, a more active horse may also lead to@redtysical effort to maintain in control of

the horse. This would mean that a more active apdessive horse also causes more anxiety
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during a dressage course. It then becomes of isupcet for the rider to find a balance
between facilitative arousal during a dressageaedtstill maintain an active and expressive

horse. It is the riders task to use anxiousnesiseofiorse for different types of work.

7.7 CSAI-2R guestionnaire

As all participants of the current study filledanCSAI-2R questionnaire to measure anxiety.
Not only somatic and cognitive anxiety were meagubait also self confidence. The
guestionnaire also gives the opportunity to meathgenterpretation of anxiety.

The current study shows that there was foundoagtnegative correlation between heart rate
values and the interpretation of the intensity ofatic anxiety. Which means that rider
interpret the direction of somatic anxiety as ddiive when they are experiencing an
increase in heart rate.

Furthermore, there was a positive correlation adrheate values associated with a higher
level of appreciation for the direction of somatnxiety. This can be supported by
Micklewright and Wolframm (2010) which stated thidite intensity of pre-competitive
cognitive and somatic anxiety influences equestparformance. However, the greater the
intensity of cognitive and somatic anxiety, theslemcilitative these symptoms were
experienced by riders.

As a high level of anxiety and debilitative feekngroved to be of negative influence on
performance (Micklewright and Wolframm (2010). #rcbe suggested that it is necessary for
the rider to train pre-competitive arousal in sushy that the anxiety is under control, this in
order to improve equine performance. When theriiglable to find a balance of facilitative
arousal during a dressage course, the performébadome more able to ride a movement,
react to the horses’ behaviour in an appropriatg a@d execute the right aids. At last, a

better balanced rider may prevent obstructions éetvhorse rider communications.
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This preliminary research still had some limitaiprmvhich makes it more difficult to find
statistically significant values. At first this & exploratory study, for that reason the nearing
significant correlations were also taken into cdasation. Furthermore, the limited number of
riders might have influenced the outcomes as wellarger sample group might have an
different influence on the results. Next to thise software used had never been used for this
purpose before, creating a challenge to recordhallphysiological symptoms effectively.
Finally, finding significant results regarding sglesymptoms like heart rate and muscle
tension and the behaviour of the horse, as it wiiseinced by the fact that data was collected

during exercise.

It is recommended to use the results of the curseidy during sport psychology lessons.
Nevertheless, it might also be used individuallyriokers and trainers from different facets of
equine sports. It is necessary for the rider td finbalance between being focussed and alert
next to an excessive level of arousal. This balamitlehelp the rider to optimize the horse-
rider interaction and subsequently will increasdgrenance. In order to create and maintain
this balance, training of cognitive processes @ngeful. Similarly to other skills, it will take
regular training sessions in order to reach cogmitirocesses that are helpful with regards to
performance.

During training more attention should go to theuthiots and feelings of the rider. Also, the
physiological signs of arousal should be taken axtoount. Parts of the training session can
be focussed on the prevention of loosing focuserincrease of the level of arousal. For the
trainer it is important to make the rider aware tvdwa increase of arousal might do with the

horse-rider interaction. Since, it is often notioed by themselves. Whilst working on the
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rider's individual difficulties and improve of hagider interaction will occur, and

subsequently the performance will increase.

8 Conclusion
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The statistical differences found might have a gieapact on riding performances of
individual riders. The hypothesis that the rideeedmes more tense prior to and afterwards
the horse misbehaviour can be rejected. Sinceiginisant correlation of skin conductance
showed a slight moment of relaxation in the rideopto and after the horse misbehaviour.
Which indicated that as soon as the rider looseemntain, the horse takes the opportunity to
act our on its own. For the rider this means thas iimportant to find a proper balance
between facilitative arousal and pre competitiveiety. Where to much anxiety can
influence the riders ability to correctly submiethids towards the horse. Facilitative arousal,

on the other hand, makes the rider more ableatoadert and focussed on the performed ride.

A second interesting finding is the statisticalngigant correlation between ethogram scores
and dressage scores. More specifically, a horsehabinows more action and expression
during the test will receive higher dressage scdrepractice, this is probably caused by the
fact that overall more small mistakes are made. &@n the movements which are correctly

executed are graded with high marks.

Summarized, results indicate the importance foidar rto maintain alert and focused at all
times whilst riding a horse. However, existingritieire found an excessive level of arousal to
be debilitative for performance as well. In orderoptimize the horse-rider interaction and
subsequently equine performance, a balance betaleeimess and focus and an excessive

level of arousal should be found.
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10 Annex

10.1 Table 1Correlations between CSAI-2R and average psychaplgscal values
(Pearson correlation, p < 0.05)

10.2 Table 2Correlations between ethogram scores and dressagesgPearson correlation,
p < 0.005)

10.3 Table 3Differences in skin conductance between prior t a@fiter a horse misbehaviour
and average values (one-way ANOVA,p < 0.05)

10.4 Table 4Differences in skin conductance between prior tw a@fiter a horse misbehaviour
and average values(t-test, p < 0.05)

10.5CSAI-2R

10.6Ethogram of dressage test
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10.1 Table 1Correlations between CSAI-2R and average psychaplgscal values
(Pearson correlation, p < 0.05)

10.2 Table 2Correlations between ethogram scores and dressagesgPearson correlation,

p < 0.005)
Correlations
HRaverage MTa SCa Tem Dress Percethogram
vera vera pave agesc
ge ge rage ore
HRavera |Pearson Correlation 1 ,169| -,077 -,014 ,238 ,341
ge
Sig. (2-tailed) ,616] 768 ,957 ,359] ,181
N 17 17 17 17 17 17
MTavera |Pearson Correlation| ,169 1| ,006 456 -,275] -,185
ge
Sig. (2-tailed) ,516 ,983 ,066 ,286 AT76
N 17 17 17 17 17 17
SCavera |Pearson Correlation| -,077| ,006 1 ,093( ,013] ,088
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Correlations

HRaverage MTa SCa Tem Dress Percethogram
vera vera pave agesc
ge ge rage ore
HRavera |Pearson Correlation 1 ,169| -,077 -,014 ,238 ,341
ge
Sig. (2-tailed) ,616] ,768 ,957 ,359] ,181
N 17 17 17 17 17 17
MTavera |Pearson Correlation ,169 1| ,006 456 -,275| -,185
ge
Sig. (2-tailed) ,516 ,983 ,066 ,286| ,476
N 17 17 17 17 17 17
SCavera |Pearson Correlation| -,077| ,006 1 ,093 ,013 ,088
ge
t
a
i
I
e
d
)
o Ne 17e 170 170 170 17
N 17 17 17 17 17 17
Tempavera Pearson -,014| ,456 ,093 1 ,002 ,007
ge Correlation
Sig. (2- ,957| ,066 , 723 ,994] 980
tailed)
N 17 17 17 17 17 17
Pearson ,238| -,275 ,013] ,002 1| ,605]
Correlation
Sig. 2-| .| .| | .
tailed) |3[2]|9]9
5/8|6]9
9] 6| 0| 4 ,010
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Correlations

HRaverage MTa SCa Tem Dress Percethogram

vera vera pave agesc

ge ge rage ore
HRavera [Pearson Correlation 1{ .,169] -077] -014] ,238| ,341
ge
Sig. (2-tailed) 516 768 957 359 181
N 17 17 17 17 17 17
MTavera |Pearson Correlation| ,169 1| ,006 456 -,275] -,185
ge
Sig. (2-tailed) 516 983 066 286 476
N 17 17 17 17 17 17
SCavera |Pearson Correlation| -,077| ,006 1 ,093( ,013] ,088
ge

e Ne 17e 17e 17 17e 17 17e @ Percethograme Pearson Correlatione ,341e -

,185¢ ,088e ,007¢ ,605 ® 1e ® @ Sig. (2-
tailed)e ,181e ,476e 736 ,980¢ ,010e ® ® ® Ne 17e 17 17e 17e 17e 17e @ * Correlation
is significant at the 0.05 level (2-tailed).e ®
N

10.3 Table 3Differences in skin conductance between prior  a@fiter a horse misbehaviour
and average values (one-way ANOVA,p < 0.05)

Multivariate Tests”

Effecte Valuee Fe Hypothesis dfe Error dfe Sig.e Partial Eta Squarede e factorle Pillai's
Tracee ,719e¢ 10,218% 2,000 8,000e ,006e ,719e & Wilks'

Lambdae ,281e 10,218% 2,000 8,000e ,006e ,719e e e Hotelling's

Tracee 2,554e 10,218% 2,000e 8,000e ,006e ,710e ¢ @ Roy's Largest

Roote 2,554e 10,218% 2,000 8,000 ,006e ,719e e a. Exact statistice @ b. Design: Intercept

Value
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Multivariate Tests”

Effecte Valuee Fe Hypothesis dfe Error dfe Sig.e Partial Eta Squarede e factorle Pillai's
Tracee ,719e 10,218% 2,000 8,000e ,006e ,719e ® ® Wilks'

Lambdae ,281e 10,218% 2,000 8,000e ,006e ,719e e ® Hotelling's

Tracee 2,554¢ 10,218% 2,000 8,000 ,006¢ ,719e @ @ Roy's Largest

Roote 2,554e 10,218% 2,000 8,000 ,006 ,719e e a. Exact statistice @ b. Design: Intercept

Value

b. Design: Intercept
Within Subjects Design: factorl

10.4 Table 4Differences in skin conductance between prior i @fter a horse misbehaviour
and average values(t-test, p < 0.05)

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean

Pair 1

10.5 CSAI-2R Questionnaire
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10.6 Ethogram of dressage test

Resistance to riders aids (verzet)

1
2
3

4

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

Extreme resistance to riders aids through; running, stopping, bucking or rearing.

Rider behaviour

1

2
3
4

Rider sits quietly, quietly insisting that the horse obeys.

Rider increases force of aids (short kicks with legs, obvious half halt)

Rider uses the whip to reinforce aids, obvious use of seat.

Rider uses hands, legs, seat and whip together, appears hectic and forceful.

Head shaking

1
2

3

4

Horse shows steady head carriage, contact with the reins is consistent and steady.

Horse shows mostly consistent head carriage with intermittent loss of contact due to head
shaking The head shaking displayed is noticeable but does not severely disturb the
overall picture.

Head shaking of the horse is disturbing to the overall picture and results in regular loss of
rein contact.

No consistent rein throughout the entire test with no steady head carriage

Tail sweeping

1
2
3

4

The tail of the horse swings loosely.

The tail of the horse shows slight movement throughout the test.

The tail of the horse shows great movement. A lot of tail swishing throughout the entire
test. The horse shows tension in the back for some periods in the test.

Continuous swishing of the tail, which causes tension in the back.

23 point in a dressage course are judged by these 4 points. At the end of the course the
figures are added up and the horse gets a total score. The highest receivable score is 368.
Of each part of the test where the horse scores a 4. The data of the rider is checked: 5
seconds before the start of the exercise and 5 seconds after the end of an exercise.
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