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a b s t r a c t 

In the equestrian discipline of dressage, the behavior encouraged through judging should be based on 

correct and welfare-centered training techniques. Certain behaviors in the ridden horse result from un- 

clear or conflicting cues from the rider and can be referred to as conflict behaviors. This study aimed 

to investigate the occurrence of these behaviors during Preliminary, Novice and Elementary level British 

Dressage (BD) tests, and to examine their relationship with performance evaluation by the judge. Data 

were collected from 75 dressage tests in November and December 2019. Each test was filmed, and the 

judges’ scores were collected. Between five and seven movements (i.e., small numbered sections into 

which dressage tests are divided) within each test were analyzed and the frequency of conflict behav- 

iors displayed used to derive a behavior score for each movement. These behaviors were recorded in 

six subsections: head, ears, mouth, tail, auditory and whole body. Conflict behaviors were seen in 97.6% 

of the movements analyzed, with horses displaying two or more such behaviors in 83% of movements. 

There was no significant association found between judge score and overall behavior score but there 

was a negative correlation between whole-body scores and judge score (Spearman’s rank correlation: 

P < 0.001). Horses with their nasal plane in front of the vertical were awarded lower judge scores than 

those with their nasal plane either vertical (Wilcoxon rank sum test: P < 0.01), or less than 30 ° behind the 

vertical ( P < 0.001). Judge scores were significantly higher for movements in which horses had their ears 

forward compared to those in which ears were held back (Wilcoxon rank sum test: P < 0.05) or to the side 

( P < 0.05). No association was found between judge score and mouth or tail behavior. Significantly higher 

mouth behavior scores were seen within downwards transitions (e.g., canter to trot) compared to move- 

ments that involved changing the rein (Wilcoxon rank sum test: P < 0.05) or circling to the right ( P < 0.05). 

Conflict behaviors occurred in almost all the dressage movements analyzed, but the only association with 

performance score was when the behavior involved the horse’s whole body and/or the head and neck. 

Behavioral signs of conflict are indicative of compromised welfare in ridden horses and the results of this 

study suggest that a greater focus on such behavior should be included in dressage judge training and 

performance evaluation. 
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Introduction 

The inclusion of animals in sport has become a topic for de-

bate, with the potential for public opinion to put the continuation

of equestrian sport at risk ( Duncan et al., 2018 ). In the training

and management of equine athletes and during competition, there

is a need to ensure that the welfare of the animal is paramount.

The aim embedded into the guidelines produced by the Inter-
cle under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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ational Equestrian Federation (FEI), is that training in dressage

hould entail ‘the development of the Horse into a happy Ath-

ete through harmonious education’ ( FEI, 2020 ). The horse should

e ‘calm, supple, loose, flexible, confident, attentive and keen’ and

hould work in ‘perfect understanding’ with their rider ( FEI, 2020 ).

owever, time and financial pressures often cause young horses

o be rushed through their training ( Ödberg and Bouissou, 1999 ;

euschmann, 2018 ). Many training methods used today are de-

ived from traditional methods used when the horse was first do-

esticated and fail to incorporate consideration of equine welfare

r learning theory ( Waran et al., 2007 ). Pain may be an underly-

ng factor that goes undetected. For example, low grade lameness

as found in 47% of 506 sport horses tested by Greve and Dyson

2014) suggesting that problems can exist and develop without the

rainer/rider/handler noticing. It has been suggested that inappro-

riate training and poor riding may result in the development of

quine behavioral problems that can be linked to large numbers

f young horses being slaughtered ( Ödberg and Bouissou, 1999 ).

ome approaches used to resolve behavioral problems may worsen

he situation. For example, the use of certain training aids (such as

trong bits and tight nosebands) has the potential to cause nerve

amage and pain ( Casey et al., 2013 ; Uldahl and Clayton, 2019 ) and

an significantly increase the number of problem behaviors dis-

layed by the ridden horse ( Hockenhull and Creighton, 2012 ). Fa-

ial expressions of the horse can be used to detect pain in ridden

orses ( Gleerup et al., 2015 ; Mullard et al., 2017 ; Dyson et al., 2017 ;

leerup et al., 2018 ; Dyson et al., 2018a ; Dyson et al., 2018b ) which

s likely to contribute to the development of unwanted / problem

ehavior. 

Certain behaviors in the ridden horse result from unclear, con-

using or conflicting cues from the rider and may indicate a neg-

tive mental state in the horse ( Christensen et al., 2014 ; Kienapfel

t al., 2014 ; Smiet et al., 2014 ). Such behavior is often termed

onflict behavior, caused by the presence of two contrasting mo-

ivations simultaneously, as for example the simultaneous use of

and and leg pressure sometimes encouraged in dressage riding

 McGreevy, 2012 ). Whether pressure is needed and if so, what

evel of pressure should be exerted, is a matter for debate within

he equestrian world ( Ödberg and Bouissou, 1999 ; Clayton et al.,

005 ; Warren-Smith et al., 2007 ; Kuhnke et al., 2010 ). Addition-

lly, Condon et al. (2021) found associations between commonly

sed equipment (e.g., harsh bits, spurs) and behaviors indicative of

onflict. Specific behaviors have been identified as signs of conflict.

revious research has found tail swishing to be common in dres-

age horses ( Kienapfel et al., 2014 ; Kienapfel, 2011 ; Górecka-Bruzda

t al., 2015 ) which may represent an agonistic behavioral response

o the rider ( Górecka-Bruzda et al., 2015 ) or higher concentration

evels in the horse ( Hall and Heleski, 2017 ). Tension in the muscles

urrounding the mouth, head movements (for example, shaking,

ifting) and head position in relation to withers are suggestive of

iscomfort and/or conflict ( Kienapfel et al., 2014 ; McGreevy, 2012 ).

he visibility of these signs to the observer is variable, with those

ssociated with the mouth and facial expression being hard to see

rom any distance ( Hall et al., 2014 ). The movement and position

f the head and neck are generally more clearly visible. Having a

ead position / nasal plane behind the vertical can be indicative of

onflict ( Kienapfel et al., 2014 ) while a nasal plane position which

xceeds 30 ° in front of the vertical can indicate natural head car-

iage, spooking (sudden movement displayed by horse due to shy-

ng) or resistance to the bit ( McGreevy, 2012 ). 

Despite the FEI (2020) guidelines stating that ’the head should

emain in a steady position, as a rule slightly in front of the verti-

al’ , there has been an increase within competitive dressage in the

umber of horses being ridden with the nasal plane behind the

ertical ( Lashley et al., 2014 ). Additionally, a significant relation-
49 
hip has been found between horses having their nasal plane be-

ind the vertical and higher scores awarded by the judges ( Lashley

t al., 2014 ). At the same time, it was found that horses with their

asal plane behind the vertical showed significantly more conflict

ehaviors than those who had their nasal plane in front of the ver-

ical ( Kienapfel et al., 2014 ). The combined findings of these two

tudies suggest that the extent to which conflict behaviors are ac-

ounted for during performance evaluation requires further inves-

igation. 

The evaluation of performance in dressage is currently subjec-

ive and hard to quantify. At Olympic level there is high variabil-

ty within collective scores (the marks awarded for general perfor-

ance features rather than for specific movements) ( Hawson et al.,

010 ), and low reliability with scores affected by type of move-

ent (i.e. small numbered sections into which dressage tests are

ivided), rank of horse, judge and location ( Stachurska and Bar-

yzel, 2011 ). In dressage judging there is more disagreement be-

ween judges in relation to the highest scoring horse-rider com-

inations, which may be caused by a lack of precise and objec-

ive guidelines ( Heiniger and Mercier, 2018 ). The FEI are develop-

ng a more objective system (based on a code of points) for scoring

ressage performance to improve judging quality and consistency

cross the sport ( Dressage Judging Working Group, 2018 ). Similar

udging tools in artistic gymnastics have produced high reliability

nd consistency within judging ( Leskosek et al., 2010 ; Bucar et al.,

012 ). To ensure that dressage judging rewards performance that

eflects optimum training (as outlined in the FEI guidelines, 2020 ),

urther consideration of behavior indicative of conflict and discom-

ort must be incorporated in future judging criteria. 

There is currently evidence that the assessment of elite level

ressage performance rewards incorrect head and neck positions

hich have also been found to be associated with an increased

requency of conflict behaviors ( Kienapfel et al., 2014 ; Lashley et

l., 2014 ). The aim of this study was to determine whether the

valuation of dressage performance at sub-elite levels (Elementary,

ovice and Preliminary levels) includes consideration of such con-

ict behaviors in terms of the scores attributed by judges. If the

cores allocated take account of the occurrence of conflict behav-

ors, the future training of these horses is more likely to be opti-

ised and their ongoing welfare improved. 

aterials and methods 

Ethical permission for this project was granted by the Uni-

ersity of Edinburgh Human Ethics Review Committee (HERC –

78:19) and the University of Edinburgh Veterinary Ethics Review

ommittee (VERC – 101:19). Consent was obtained from all partic-

pants before data collection. 

ata collection - recording video footage and photographs 

Dressage tests at British Dressage (BD) affiliated competitions

t two different venues in Scotland were videoed over three days

n November and December 2019. Arenas used were indoor with

ushion Track TM or Andrews Bowen Ltd. surface. A video camera

Panasonic DMC-FZ200, 75mm focal lens) on a tripod was set up

bout 6m from the edge of the arena (between C and H – Figure 1 ).

deally the camera would have been set up next to the judge, but

his was not possible at these venues. The tripod was fixed parallel

o the ground on the lateral and longitudinal axes of rotation using

 spirit level. The camera on the tripod was free to rotate around

he vertical axis and therefore could be panned around the arena

y the experimenter using a handle. Each movement is allocated

 score from 0 (not executed) to 10 (excellent) by a judge accord-

ng to the judge’s interpretation of how well the movement was
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Table 1 

Test movement numbers a analyzed when equine behavior was compared to judge score in 75 dressage tests. Movements are small numbered sections into which dressage 

tests are divided. 

Test level and 

number 

Test movement number (and descriptor) used for behavioral analysis 

Left-hand circle Right-hand circle Change of rein Upwards transition Downwards 

transition 

Halt 

Preliminary 12 

(n = 83) 

3 (20 metres 

diameter in 

working trot) 

5 (20 metres 

diameter in 

working trot) 

2 (MXK –working 

trot) 

9 (working trot to 

working canter 

left) 

14 (working canter 

right to working 

trot) 

16 (working trot to 

halt) 

Preliminary 13 

(n = 99) 

4 (20 metres 

diameter in 

working trot) 

2 (20 metres 

diameter in 

working trot) 

14 (MXK –working 

trot) 

11 (working trot to 

working canter 

right) 

13 (working canter 

right to working 

trot) 

15 (working trot to 

halt) 

Preliminary 14 

(n = 56) 

2 (20 metres 

diameter in 

working trot) 

6 (20 metres 

diameter in 

working trot) 

10 (KXM – free 

walk on a long 

rein) 

7 (working trot to 

working canter 

right) 

9 (working canter 

right to working 

trot to medium 

walk) 

15 (working trot to 

halt) 

Novice 27 (n = 46) 2 (20 metres 

diameter in 

working trot) 

9 (20 metres 

diameter in 

working trot) 

15 (KXM –

medium trot) 

12 (working trot to 

working canter 

left) 

7 (working canter 

right to working 

trot) 

19 (working trot to 

halt) 

Novice 28 

(n = 117) 

9 (20 metres 

diameter in 

working canter) 

4 (20 metres 

diameter in 

working canter) 

13 (KXM –

medium trot) 

n/a 7 (working canter 

right to working 

trot) 

16 (medium walk 

to halt) 

Elementary 42 

(n = 31) 

5 (10 metres 

diameter in 

working trot) 

4 (10 metres 

diameter in 

working trot) 

9 (KXM – medium 

trot) 

13 (medium walk 

to working canter 

right) 

23 (working canter 

left to working 

trot) 

24 (working trot to 

halt) 

Elementary 44 

(n = 15) 

5 (10 metres 

diameter in 

collected trot) 

3 (10 metres 

diameter in 

collected trot) 

2 (EXB – collected 

trot) 

10 (medium walk 

to working canter 

left) 

6 (medium trot to 

collected trot) 

16 (medium walk 

to halt) 

a Movements are small, numbered sections into which dressage tests are divided. Movement numbers correspond to the official British Dressage (BD) test sheets for each 

test. Preliminary level is the first level of BD which includes canter movements. Novice level tests include stride lengthening. Lateral work comes in at Elementary level. 

Figure 1. Plan of camera, judge and dressage arena set up for collection of video 

footage of 75 British Dressage tests at two venues in Scotland. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

performed. Judges’ scores were obtained from test sheets which

were photographed. The time of capture displayed on the camera

for each video and photograph was recorded to ensure videos were

matched up to the correct test sheet. Videos and photographs were

recorded by KLH and two assistants. Videos and photographs were

stored on a password-protected, encrypted drive within 24 hours

of data collection. Each horse-rider combination was given an in-

dividual ID code (‘subject ID’) and videos and photographs were

named accordingly. Within the data, there were four horse-rider

combinations who completed two tests (at different levels). 
50 
Data collection – behavior analysis 

Behavior analysis was carried out by KLH using the video

footage. Table 1 outlines movements chosen from each test. To im-

prove accuracy and reliability of the study the movements cho-

sen were the same for each test. Since tests are not identical the

movements chosen were those that would occur in all tests in-

cluded in the study: right-hand circle and left-hand circle, upwards

transition, downwards transition, change of rein and halt. One test

(Novice 28, see Table 1 ) had an upwards transition and a circle

within the same movement, however, at one of the venues the

transitions were not visible and therefore only the circle was used

in the behavioral analysis of these movements. 

There were 447 movements analyzed for the 75 horse and rider

combinations. During statistical analysis, judge scores were com-

pared to behavior scores to investigate effect of horse behavior

on marks awarded by the judge. Comments written on the test

sheet were noted in case of any outliers in the study (for exam-

ple, if the horse stepped out of the arena and therefore gained a

lower mark than the performed movement otherwise would have

scored). Behavioral analysis of movements began at the letter at

the beginning of the movement and finished at the last letter in

the movement. For any movement that contained wording such

as ‘before A’ or ‘after X’, behavioral analysis began or ended 2-

3 seconds before or after the stated letter. Microsoft® Films and

TV (version 10.20022.1101.0) and Microsoft® Excel® for Office 365

MSO (16.0.12527.20170) were used for data collection. RStudio (ver-

sion 1.2.1335) was used for data analysis. 

For the study to be comparable with real-life judging situa-

tions, the movement clip was analyzed by KLH (researcher) with-

out the use of behavioral analysis software. Each movement clip

was scored twice consecutively by KLH. There were no differences

recorded between the first observation and the second observa-

tion. Behavioral analysis was completed without the knowledge of

final placings or judge scores (blind testing). To determine inter-

observer reliability, 12 movements were watched by a second in-

dependent observer (veterinarian) and behavior scores were com-
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ared to behavior scores from first observer (KLH). Intraclass cor-

elation coefficient showed a substantial (0.62, CI 0.124 – 0.874)

nter-observer reliability according to definitions used by Landis

nd Koch (1977) . 

Behaviors were divided into body sections and scores were al-

ocated using an ethogram (see Table 2 ): the behavior scores were

ased on previously published descriptions of conflict behavior

 McGreevy, 2012 ; Górecka-Bruzda et al., 2015 ) or pain-related be-

avior ( Hall et al., 2014 ; Dyson et al., 2018a ). For each movement

ndividual body section behavior scores were summed to give a to-

al behavior score. Information on venue, test number, gait (i.e. the

attern of movement in which the horse moves e.g. walk, trot -

EI, 2015 ), level of competition (i.e. Prelim, Novice or Elementary),

udge list (i.e. level of qualification of judge within British Dres-

age - BD, 2021 ) and movement type were also collected. Number

f head movements (0–2) were recorded. A diagram was used to

mprove accuracy when recording ‘nasal plane angle’ data (supple-

entary information). Presence or absence of spurs and type of

oseband (cavesson, drop, flash, grakle or Micklem) was noted for

ach movement. 

tatistical analysis 

Initial descriptive analyses were carried out to investigate the

ean and range seen in behavior score and score awarded by

udges. Occurrence of each behavior was investigated for each body

ection across the entire dataset and for each movement type. The

ata set varied significantly from a normal distribution (Shapiro-

ilk normality test: P < 2.2 × 10 −16 ) and therefore non-parametric

ests were chosen for the analysis. Spearman’s rank correlation

oefficient, Wilcoxon rank sum test and Kruskal-Wallis test were

sed to investigate variation within judge score and behavior score.

ithin the data, there were four horse-rider combinations who

ompleted two tests (at different levels). 

Variation within score awarded by judge was investigated us-

ng level of judge, venue, level of test, gait and movement type

s predictors. Individual body section behaviors were then used

s predictors to investigate their effects on judge score. Varia-

ion within behavior score was investigated using venue, level of

est, gait, movement type, presence of spurs and noseband type

s predictors. Each body section behavior was investigated us-

ng predictors of movement type, noseband type and presence of

purs. 

esults 

ccurrence of conflict behaviors 

A total of 75 horse-rider combinations were included in the

tudy giving 447 movements. No conflict behavior was seen in 2.4%

n = 11) of movements. Two or more conflict behaviors were seen

n 83% of movements. Table 3 shows percentage of movements in

hich no conflict behaviors were seen and Table 4 illustrates oc-

urrence of all behavior types recorded. 

ariance in score awarded by judge 

Minimum score awarded by judge for a single movement was

 and maximum was 9. Mean score awarded by judge for a single

ovement was 6.4. No association was found between behavior

core and score awarded by the judge (Spearman’s rank correla-

ion: P = 0.188) ( Figure 2 ). 

Movements in which the horse displayed a whole body move-

ent indicative of conflict were awarded lower scores by the judge
51 
han those in which horses did not display these behaviors (Spear-

an’s rank correlation: P = 5.495 × 10 −5 ; r = -0.193). < 30 behind

Wilcoxon rank sum test: P = 3.1 × 10 −6 ) and vertical (Wilcoxon

ank sum test: P = 0.0013) head positions both gained significantly

igher judge scores than < 30 above. > 30 above position was sig-

ificantly associated with lower judge scores compared to verti-

al (Wilcoxon rank sum test: P = 2.0 × 10 −5 ), < 30 above (Wilcoxon

ank sum test: P = 0.0048) and < 30 behind (Wilcoxon rank sum

est: P = 3.1 × 10 −6 ). The judge score decreased as the number

f head movements increased (Spearman’s rank correlation: P =
.322 × 10 −5 ; r = -0.202). Forward ears gained significantly higher

arks than ears held back (Wilcoxon rank sum test: P = 0.045) or

ars held to the side (Wilcoxon rank sum test: P = 0.045). No as-

ociation between judge score and poll to withers, tail or mouth

ehavior was found. 

No association between judge score and level of judge, venue,

evel of competition, movement type, gait or test number was

ound. 

ariance in behavior score 

Minimum behavior score was 0 and maximum was 12. Mean

ehavior score was 4.3. Behavior score was significantly lower for

hange of rein movements when compared to upwards transi-

ion movements (Wilcoxon rank sum test: P = 0.0022). In upwards

ransitions, there was a significant increase in number of head

ovements compared to movements involving circling to the left

Wilcoxon rank sum test: P = 0.009), changing the rein (Wilcoxon

ank sum test: P = 3.4 × 10 −5 ), downwards transitions (Wilcoxon

ank sum test: P = 0.023) or halts (Wilcoxon rank sum test: P =
.009). Higher tail behavior scores were seen in upwards transi-

ions compared to change of rein movements (Wilcoxon rank sum

est: P = 9.9 × 10 −4 ), downwards transitions (Wilcoxon rank sum

est: P = 0.012) and halts (Wilcoxon sum rank test: P = 9.9 × 10 −4 ).

outh behavior score was significantly higher in downwards tran-

itions than in movements involving changing the rein (Wilcoxon

ank sum test: P = 0.034) or circling to the right (Wilcoxon rank

um test: P = 0.034). No association between movement type and

asal plane position or ears behavior was found. 

Nasal plane angle behavior score was significantly higher

hen spurs were present (Kruskal-Wallis test: H(1) = 19.715;

 = 8.987 × 10 −6 ). Presence of spurs was significantly associ-

ted with less head movement (Kruskal-Wallis test: H(1) = 7.973;

 = 0.005) and lower ear behavior scores (Kruskal-Wallis test:

(1) = 11.963; P = 5.426 × 10 −4 ). Type of noseband was sig-

ificantly associated with tail behavior (Kruskal-Wallis test:

(4) = 38.087; P = 1.075 × 10 −7 ), mouth behavior (Kruskal-Wallis

est: H(4) = 17.43; p = 0.002) and nasal plane position (Kruskal-

allis test: H(4) = 12.349; p = 0.015). Flash nosebands were asso-

iated with higher tail behavior scores than cavesson (Wilcoxon

ank sum test: P = 8.7 × 10 −5 ), drop (Wilcoxon rank sum test: P =
.7 × 10 −5 ) or Micklem (Wilcoxon rank sum test: P = 8.7 × 10 −5 )

osebands. Drop nosebands were significantly associated with

ower tail behavior scores than cavesson (Wilcoxon rank sum test:

 = 0.013) or grakle (Wilcoxon rank sum test: P = 0.002) nosebands,

hile Micklem nosebands were also associated with lower tail be-

avior scores than grakle nosebands (Wilcoxon rank sum test: P =
.035). Lower mouth behavior scores were seen for cavesson or

ash nosebands compared to grakle (Wilcoxon rank sum test: P =
.034) or Micklem (Wilcoxon rank sum test: P = 0.005) nosebands.

rakle nosebands were significantly associated with higher nasal

lane angle behavior score than cavesson (Wilcoxon rank sum test:

 = 0.024), drop (Wilcoxon rank sum test: P = 0.024) or micklem

Wilcoxon rank sum test: P = 0.026) nosebands. 
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Table 2 

Behavior indicative of conflict descriptions and scoring. Behavior score developed from Dyson et al. (2018a) , Hall et al. (2014) and McGreevy (2012) . 

Body section Behavior Behavior description Behavior score a 

HEAD Nasal plane 

angle b 
> 30 ° above vertical Nasal plane is more than 30 ° in front of the 

vertical 

1 

< 30 ° above vertical Nasal plane is between 30 ° in front of the 

vertical and vertical 

0 

Vertical Nasal plane is at the vertical 0 

< 30 ° behind vertical Nasal plane is between vertical and 30 °
behind the vertical 

2 

> 30 ° behind vertical Nasal plane is more than 30 ° behind the 

vertical 

2 

Poll to 

withers b 
Above Poll is higher than the withers 0 

Level Poll is level with the withers 1 

Below Poll is below the withers 2 

Head 

movement c 
Tipped head Median plane of the head is not 

perpendicular to ground but instead deviates 

to left or right by 15 ° or more 

2 

Nodding Vertical head movement (out with normal 

movement for gait) at a speed of one (or less) 

movement per stride (i.e. a cycle of limb 

pattern which is completed when all limbs 

have returned to their initial relative position) 

2 

Tossing Vertical head movement (out with normal 

movement for gait) at a speed of more than 

one movement per stride 

2 

Head lift One sudden vertical head movement 2 

Nose side to side Nose moves medially and laterally 1 

Headshaking Movement of the head around the 

longitudinal axis of the neck 

2 

Steady head d Head held steady with only natural 

movements for gait 

0 

Turned head Median plane of head and neck turned more 

than necessary for movement (i.e. overbent) 

1 

EARS b Both forward Pinnae point cranially 0 

Back (not pinned) Pinnae point caudally but are not flat against 

neck 

1 

Both back (pinned) Pinnae are laid flat against neck 2 

One forward, one back One pinna points caudally and one pinna 

points cranially 

0 

Scanning Pinnae continually move throughout 

movement; if they stop moving they are only 

held in one position for less than 2 seconds 

1 

Both held to side Pinnae point laterally 0 

MOUTH Still and shut d Mouth is closed with no lip movement 0 

Still and open (no tongue) Mouth is open for at least 1 second; tongue is 

not visible 

2 

Still and open (tongue) Mouth is open for at least 1 second; tongue is 

visible 

2 

Moving (licking and 

chewing) 

Relaxed movement of mouth; tongue may be 

seen, muscles around mouth and nose relaxed 

0 

Moving (tense) Tense movement of mouth and/or lips; 

tongue not seen, tension in muscles around 

mouth and nose 

2 

TAIL Swinging d Lateral movement of tail natural for gait 0 

Swish One quick lateral or vertical movement of tail 1 

Swish multiple More than one quick lateral or vertical 

movement of tail 

2 

Clamped Tail clamped to body and not moving with 

natural movement of gait 

2 

Crooked Tail held to one side of median plane of body 2 

WHOLE BODY c Stopping or napping Horse slowing down/stopping/going sideways 2 

Bucking Horse lifting hindquarters off the ground 

more than necessary for gait 

2 

Un-cued behavior Behavior displayed by horse which is not part 

of test (e.g. breaking gait) 

2 

Rearing Horse lifting head, neck, shoulders and 

forelimbs off the ground more than necessary 

for gait 

2 

Spooking Sudden movement displayed by horse due to 

shying 

1 

Stumbling Tripping displayed by horse (front or hind 

limb) 

1 

a 0 = not contributing; 1 = possible discomfort from conflicting motivations or pain; 2 = likelihood of discomfort from conflicting motivations or pain. 
b behavior is recorded as displayed if they are present for the majority of the movement. 
c behavior is recorded as displayed if they are present at any point in the movement. 
d behavior is recorded as displayed if no other behaviors for this body section are displayed. 

52 
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Table 3 

The percentage of movements at three levels of competition (Preliminary, Novice and Elementary) in which no equine conflict behaviors were seen for five different types 

of behavior when 447 movements were analyzed in 75 British Dressage tests. 

Type of behavior (italics indicates behavioral 

descriptor which represents no conflict behavior a ) 

Percentage of movements in which behavior was displayed by horse 

Preliminary level (n = 238) Novice level (n = 163) Elementary level (n = 46) 

Whole body (none) 95% (n = 226) 91% (n = 149) 93% (n = 43) 

Tail (swinging) 67% (n = 159) 55% (n = 90) 52% (n = 24) 

Height of poll in relation to withers (above) 83% (n = 198) 75% (n = 123) b 98% (n = 45) 

Mouth (still, shut) 25% (n = 60) 26% (n = 42) 13% (n = 6) 

Head movement (steady) 56% (n = 134) b 61% (n = 100) b 91% (n = 42) 

a these behaviors were not recorded for a trial if seen in conjunction with conflict behaviors (see Table 2 ), therefore any trial in which these were recorded had no conflict 

behavior for that type of behavior. 
b significant difference (p < 0.05) compared to Elementary level. 

Table 4 

Occurrence of behavior types in different body sections of the horse when 447 dressage movements were analyzed from 75 dressage tests at Preliminary, Novice and 

Elementary levels of British Dressage competitions. See Table 2 for ethogram. 

Body section Behavior Number of movements in 

which behavior was seen 

HEAD Nasal plane angle > 30 ° above vertical 15 

< 30 ° above vertical 148 

Vertical 110 

< 30 ° behind vertical 153 

> 30 ° behind vertical 3 

Not visible 18 

Poll to withers Above 366 

Level 66 

Below 14 

Not visible 1 

Number head 

movement 

0 276 

1 123 

2 48 

Head movement Tipped head 40 

Nodding 31 

Tossing 12 

Head lift 42 

Nose side to side 31 

Headshaking 4 

Steady head 276 

Turned head 11 

EARS Both forward 82 

Back (not pinned) 126 

Both back (pinned) 1 

One forward, one back 11 

Scanning 78 

Both held to side 137 

Not visible 12 

MOUTH Still and shut 108 

Still and open (no tongue) 48 

Still and open (tongue) 7 

Moving (licking and chewing) 20 

Moving (tense) 232 

Not visible 32 

TAIL Swinging 273 

Swish 72 

Swish multiple 90 

Clamped 0 

Crooked 11 

Not visible 1 

WHOLE BODY None 418 

Stopping or napping 1 

Bucking 1 

Un-cued behavior 6 

Rearing 0 

Spooking 17 

Stumbling 4 
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t  

o  
Behavior score was significantly higher for Novice level move-

ents compared to Prelim level movements (Wilcoxon rank sum

est: P = 0.017). Movements in working canter had higher behavior

cores than movements performed in medium trot (Wilcoxon rank

um test: P = 0.036) or working trot (Wilcoxon rank sum test: P =
.018). No association between behavior score and level of judge,

enue or test number was found. 
53 
iscussion 

In this study there was no significant association found be-

ween the overall occurrence of conflict behaviors (behavior score)

nd the performance score awarded by the judge. However, when

he association between judge scores and the individual categories

f behavior type was assessed, variation according to body area
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Figure 2. Score awarded by judge and behavior score seen in 447 movements analyzed in 75 dressage tests at Preliminary, Novice and Elementary levels of British Dressage 

competitions. Behavior score shows presence of conflict behaviors displayed by the horse (behavior score of 0 = no conflict behavior). Score awarded by judge maximum = 9 

and minimum = 3. Behavior score maximum = 12 and minimum = 0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

was found. This suggests that judges are accounting for some

but not all types of conflict behavior when scoring performance.

Whole-body behavior, head position and movement, and ear be-

havior showed significant correlations with judge scores, while

mouth, tail, and poll to withers behavior did not. This suggests

that judges will give lower marks when some, but not all, types

of conflict behavior are displayed. It may also suggest that some

behaviors are more readily noticed by judges than others. 

Whole-body conflict behaviors were significantly associated

with judge score. Movements in which no whole-body conflict be-

haviors were displayed resulted in a higher judge score than move-

ments in which bucking, stumbling, spooking, napping or un-cued

behavior was seen. These behaviors are clearly visible which may

explain why they are used by the judge when determining scores.

This finding agrees with previous studies in which the frequency of

such whole-body evasive behaviors (including rearing, bucking and

refusing to go forward) negatively correlated with dressage scores

( De Cartier d’Yves and Ödberg, 2005 ). In a dressage test, judges are

looking for harmony, submission, and acceptance of the bit with-

out tension ( Niggli, 2003 ; FEI, 2020 ) so overtly evasive behaviors,

or those indicative of a lack of relaxation, for example spooking,

will undoubtedly accrue lower marks. 

A nasal plane angle of vertical to 30 ° behind the vertical was

significantly associated with higher judge score compared with an

angle of between vertical and 30 ° in front of vertical. This finding

suggests that judges are not adhering to FEI dressage rules which

state that the horse’s nasal plane should be ‘slightly in front of the

vertical’ ( FEI, 2020 ). Furthermore, this study agrees with a study in

elite dressage horses where a behind vertical head position was

significantly associated with higher scores from the judges and

this head position has become increasingly prevalent in dressage

( Lashley et al., 2014 ). These results suggest that judges are encour-

aging incorrect vertical and behind vertical head positions. 

A head position of more than 30 ° in front of the vertical re-

ceived lower marks than on or 30 ° either side of the vertical.

McGreevy et al. (2010) found that the nasal plane of a horse

at liberty is typically 30.7 ±11.5 ° in walk, 27.3 ±12.0 ° in trot and

25.5 ±11.0 ° in canter. A horse’s head and neck position should re-

flect the level of training and should progress from the horse’s

natural head carriage to a shorter, higher head carriage to achieve

collection ( Niggli, 2003 ; Karl, 2012 ; Heuschmann, 2018 ; FEI, 2020 ).

The nasal plane will become closer to vertical (but not on or be-
54
hind the vertical). Therefore, in contrast with the results of this

study, arguably horses with natural head carriage should be penal-

ized less than those with a nasal plane on or behind the vertical;

the former position may be an indication of lower training level

in the horse (especially in low level competitions) and the latter

position is likely to be an indication of incorrect riding and train-

ing techniques ( Heuschmann, 2018 ). Equine nasal plane positions

which exceed 30 ° in front of the vertical could indicate relaxed

movement of the horse, presence of an alarming stimulus, play

fighting or resistance to the bit ( McGreevy, 2012 ; Condon et al.,

2021). These possibilities highlight the need for using other behav-

ioral signs (for example, ears and mouth) to determine the reason

for this type of head carriage. 

Judge score was significantly higher for horses with ears for-

ward than for those with ears back. This could indicate that judges

deem horses to be more relaxed with ears forward than back.

This idea may have stemmed from natural behaviors of the horse:

horses put their ears back during displays of aggression, during re-

sistance and when suffering from physical exhaustion or discom-

fort ( McGreevy, 2012 ). 

Judge score in this study did not show any association with

mouth behavior suggesting that judges do not consider tension or

movement of the mouth when awarding marks. This result was

unexpected as ‘acceptance of the bit’ is important in the ridden

horse according to rulebooks (for example, FEI, 2020 ), dressage test

sheets (for example, BD tests: British Dressage, 2020 ) and theo-

retical texts (for example, Niggli, 2003 ). Therefore, any resistance

to the bit should be penalized by the judge. Since the mouth is

such a small part of the horse’s body, judges may choose to fo-

cus on larger, more obvious parts (e.g. the head and neck or the

limbs). For each movement, the judge has a limited amount of time

to assess the horse-rider combination and therefore small compo-

nents may be missed. During the behavioral analysis, the mouth

was not visible in 7% of the movements (see Table 4 ). Since there

was only a small difference between the view of the arena from

the camera position and the judge’s position ( Figure 1 ) it is likely

that the mouth will be visible to the judge for a similar amount

of time. In 52% of movements observed, tense/moving mouth be-

havior was seen and in 13% of movements an open mouth was

seen. In only 28% of movements mouth behavior was ideal (ei-

ther still and shut or relaxed moving). These results suggest a lack

of attention to unrestricted mouth behavior by judges, but further



K.L. Hamilton, B.E. Lancaster and C. Hall Journal of Veterinary Behavior 55–56 (2022) 48–57 

r  

t  

f  

s  

1  

t  

w  

t  

a  

(  

a  

p

 

g  

w  

c  

a  

h  

a  

a  

a  

i  

i  

S  

h  

o  

n  

m  

e

 

m  

i  

d  

m  

w  

m  

m  

t  

t  

h  

c  

s

 

p  

i  

t  

w  

i  

b

 

i  

s  

w  

t  

t  

w  

w  

d  

d

 

h  

t  

e  

w  

d  

a  

d  

a  

h

 

n  

b  

T  

c  

s  

h  

4  

h  

m  

r  

o  

e  

s  

d  

t  

s  

o

 

n  

p  

o  

M  

d  

o  

d  

i  

W  

t  

o  

t  

a  

2  

t  

t  

t  

m  

D  

f  

t

C

 

r  

V  

a  

s  

s  

p  

m  

m  

c  

b  

o  

I  

p  

r  

m  

a  

m  
esearch is needed to examine mouth behaviors displayed during

raining. Training should help the horse to accept the bit and per-

orm the dressage test with the lightest contact possible. The re-

ults in this study, alongside other studies ( Ödberg and Bouissou,

999 ; Kienapfel et al., 2014 ; Górecka-Bruzda et al., 2015 ), indicate

hat there may be core problems in training and riding techniques

hereby the horse’s head is pulled into the ‘correct’ outline and

ime is not taken to properly train the horse to correctly carry itself

nd establish a relaxed contact. Additionally, Ödberg and Bouissou

1999) suggest time pressures and peer pressure may cause riders

nd trainers to introduce movements to a horse for which it is not

repared. 

Lack of association between tail behavior and judge score sug-

ests that judges do not consider position or movement of the tail

hen awarding marks. Previous research has found high frequen-

ies of tail swishing in dressage competitions ( Górecka-Bruzda et

l., 2015 ) and an association of increased tail swishing with both

igher-level competition and more complex movements ( Williams

nd Warren-Smith, 2010 ; Górecka-Bruzda et al., 2015 ). Addition-

lly, tail swishing is known to occur as a sign of stress ( Young et

l., 2012 ), pain ( Malmkvist et al., 2012 ; Christensen et al., 2014 ) or

rritation (for example, insect presence) ( McGreevy, 2012 ), and to

ncrease with high ambient temperatures ( Kasper and Beck, 1997 ).

ince there can be a wide variety of reasons for tail swishing in the

orse it does not provide a useful behavioral indicator of conflict

n its own and there may be difficulty in distinguishing between

atural movement of the tail and swishing. However, tail swishing

ay have value when assessed alongside other behavioral param-

ters to evaluate conflict in the horse. 

Downwards transitions showed higher behavior scores for

outh than other movement types. Horses may display conflict

n different ways depending on what they have been asked to

o. Head movements (for example, lifting) and tail swishing were

ore common in upwards transitions while tension in the mouth

as more common in downwards transitions. This information

ay help judges to acknowledge conflict behavior in their perfor-

ance assessment by allowing them to focus on specific body sec-

ions depending on the movement type. It is impractical for judges

o focus on all parts of the horse’s body to search for conflict be-

avior as well as assessing rider position, horse movement and ac-

uracy. In addition, it may also help during training to identify the

ource of any problems causing conflict behaviors. 

The presence of spurs was associated with the horse’s nasal

lane being behind the vertical which may indicate an equine cop-

ng mechanism for increased or prolonged pressure or pain on

heir sides. However, the presence of spurs was also associated

ith less head movement and lower ear behavior scores. This may

ndicate that spurs have useful application as an aid when riding

ut that they should be used with caution. 

Horses who wore flash nosebands showed increased tail swish-

ng and horses who wore Micklem bridles or grakle nosebands

howed increased mouth conflict behaviors. Some pieces of tack

hich are designed to gain better control (for example, by closing

he horse’s mouth) may be causing conflict in the horse. Although

he effect of tack and spurs on the occurrence of conflict behavior

as not one of the main aims of this study, these findings agree

ith other studies concluding that some items of tack may have

etrimental effects ( Heleski et al., 2009 ; Fenner et al., 2016 ; Con-

on et al., 2021). 

This study was conducted at BD affiliated competitions with

orse-rider combinations who agreed to participate and were over

he age of 18. Since real-life conditions were used there were sev-

ral variables which could not be controlled. Within the data, there

ere four horse-rider combinations who completed two tests (at

ifferent levels). At both venues, competition took place indoors
55 
nd measures were implemented (by event organizers) which were

esigned to keep distractions to a minimum. However, factors such

s spectator movement and surroundings could still have affected

orse behavior. 

The tests used were different to each other, however, no sig-

ificant effect of test was found. Camera set up ideally would have

een closer to the judge, but this was not possible at these venues.

his meant that the view of the horse-rider combination in the

ompetition arena was sometimes obscured by another horse or a

pectator. However, this only affected behavior recording for the

ead, mouth, tail and ears and occurred infrequently (see Table

 ). Some behaviors in this study had low frequency (for example,

eadshaking, n = 4; bucking, n = 1; napping, n = 1) and associations

ay have been seen in a larger dataset. Due to time and resource

estrictions only one observer assessed all the movements. A sec-

nd observer watched 12 movements and intraclass correlation co-

fficient showed an inter-observer reliability of 0.62. However, de-

pite clear descriptors of the behaviors being recorded there was a

egree of variation between observers and therefore by implication

here is likely to be variation between judges scoring dressage. This

uggests the importance of clear descriptors in dressage scoring in

rder to reach a point of consistent scoring between judges. 

Future research would be valuable to examine training tech-

iques, management style, coaching techniques, or other factors as

ossible contributors for these behaviors. This study agrees with

thers ( Lashley et al., 2014 ; Hawson et al., 2010 ; Heiniger and

ercier, 2018 ) in highlighting the need for refining and reassessing

ressage judging systems. The FEI are currently developing a more

bjective system (based on a code of points) for scoring Grand Prix

ressage movements to improve fairness and consistency in judg-

ng and to aid the cognitive processes of judges ( Dressage Judging

orking Group, 2018 ). This is an excellent development to improve

he sport of dressage, but currently it provides little to no focus

n improving horse welfare. One of the requirements for this sys-

em is to ‘ identify and include only measurable observations which

re easily visible to each judge ’ ( Dressage Judging Working Group,

018 ). By including more detailed descriptions of behaviors indica-

ive of conflict and embedding these in judge training, this sys-

em would serve as a means of rewarding improved approaches

o training. Welfare of the horse is emphasized as being of ut-

ost importance within competition rule books ( FEI, 2020 ; British

ressage, 2020 ), however, this high frequency of conflict behaviors

ound by multiple studies suggests that the governing bodies need

o do more to put their words into action. 

onclusion 

Conflict behaviors were found to occur during the movements

ecorded in the BD dressage competitions assessed in this study.

ariation in the relationship between specific conflict behaviors

nd performance evaluation was found. While certain behaviors,

uch as bucking and napping, were associated with reduced judge

cores, others were associated with higher judge scores (for exam-

le, nasal plane on or behind the vertical). No association between

ore subtle behavioral signs of conflict, including tense mouth

ovements, and judge scores was found. The results indicate that

urrently dressage performance is not consistently being evaluated

ased on the FEI guidelines ( FEI, 2020 ), with some behavioral signs

f conflict being disregarded or, even more worryingly, rewarded.

n agreement with previous research, the results of this study em-

hasize the need for governing bodies such as the FEI and BD to

eassess their judge training and continuing professional develop-

ent to better incorporate these behavioral criteria. More focus on

ccurately interpreting behavior and embedding this into perfor-

ance evaluation would result in improved training and welfare
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for the horse, as well as promoting a sustainable future for eques-

trian sport. 
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