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MEASUREMENTS OF DRESSAGE PERFORMANCE



Project Aim: 

The aim of this study was to systematically review current knowledge on 

the fundamental performance attributes, skills and abilities required for 

dressage.



METHODOLOGY

SportDiscuss

CINAHL

MEDLINE

EMBASE

VetMed

1) English language

2) Objective outcome 

measures

3) Demands of 

dressage/riding

4) Superior horse 

performance= 584 able-bodied athletes

= 311 horses

72.7 ± 14.7 % 

63.5 ± 15.3 %
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RESULTS – RIDER PERFORMANCE

Outcome 

Measure

Gait/ 

Movement
Literature

Advanced/ 

Elite Rider 

Values

Non-rider/ 

beginner rider 

values

Performance Effect

Trunk 

Segment 

Flexion/ 

Extension 

(A/P, Pitch)

Walk
Bystrom et al. (2010)

5.95 ± 0.07
Lovett et al. (2005)

Sitting Trot

Alexander et al. (2015)

10.12 ± 4.65 9.5 ± 2.3

No sig diffs in ROM between beginner 

and pro, but beginner riders max and 

mean values showed sig more forward 

trunk angle than pros (Eckardt and Witte, 

2016)

Bystrom et al. (2009)

Eckardt et al. (2014)

Eckardt and Witte (2016)

Terada et al. (2006)

Posting Trot Lovett et al. (2005) 4.1

Canter
Eckardt and Witte (2016)

12.55 ± 11.10 20.5 ± 5.6
No sig diffs in rom between beg and pro 

(Eckardt and Witte, 2016)Lovett et al. (2005)



Theme Outcome Measure

Gait/ 

Movement Literature

Performance Effect

Better Performers Exhibit…

Temporal

Stride frequency

Trot

Biau and Barrey (2004) Greater

Stride Regularity Biau and Barrey (2004) Greater

Stride Duration Biau and Barrey (2004) Greater

FL Stance Duration Deuel and Park (1990a, b) Shorter FL stance duration

HL Stance Duration
Holmstrom et al. (1994), Clayton et 

al. (1997)
Longer HL stance duration

Swing Duration Deuel and Park (1990a, b)
Shorter HL and longer FL swing 

duration

Diagonal Advanced Placement
Clayton et al. (1997), Holmstrom et 

al. (1994), Tans et al. (2009)
Positive (HL impacts first)



Braking Deceleration

Trot

Walk

Canter

Lead Change

Piaffe

Transitions

Passage
Dorsoventral Displacement

Longitudinal Activity
Vector of Propulsion

Stride Regularity
Suspension Duration
Tripedal Contact Duration

Stride Length
Stride Velocity
HL Step Length
FL Step Length
Mid-Step Length

Dorsoventral Activity
Dorsoventral Displacement

Stride Regularity
Stride Frequency
Stride Symmetry

Vector of Braking
Vector of Propulsion

Longitudinal Activity
Vector of Propulsion
Vector of Braking

Stride Length
Stride Velocity

Dorsoventral Displacement
Dorsoventral Activity

Stride Regularity
Stride Duration
Stride Frequency
HL and FL Stance Duration
HL and FL Duty Factor
Diagonal Advanced Placement
Swing Duration
Impact Intervals

Carpal, Elbow, FL Fetlock Motion
Tarsal Motion, Angular Velocity
HL Fetlock Motion, Angular Velocity
Scapula, Femur, Pelvis Motion
FL Pro/Retraction Motion
HL Pro/Retraction, Angular Velocity
FL Hoof Trajectory

Suspension Length
FL Step Length
Mid Step Length

Diagonal Advanced Placement
HL Stance Duration

Head Angle

Swing Duration
Suspension Duration
FL Stance Duration
Tripedal Contact Duration
Unipedal Contact Duration

HL Stance Duration
Diagonal Advanced Placement

FL and HL Duty Factor
Diagonal Advanced Placement
Diagonal Advanced Lift-off
Suspension Duration
Transition Duration
Presence of Intermediate Steps

Dorsoventral Activity
Average Energy Variation
Average Frequency
Average Frequency Variation
Energy Fluidity
Frequency Fluidity

Temporal

Joint/ Segment 
Kinematics

Trunk Motion

Impulsion

Stride Length/ 
Adjustability

Legend



LINKING ATHLETE PERFORMANCE TO HORSE PERFORMANCE

RIDER PERFORMANCE

Pelvic 

Segment

A/P Tilt, Pitch

ROM not sig different between pro and 

beginner riders, but the pro riders had sig 

greater min values (pelvis tilted more 

forward) (Munz et al, 2014)

Pelvic 

Segment

Lateral Flexion

(M/ L, Roll)

no significant differences between pro and 

beginner riders (Munz et al., 2014)

HORSE PERFORMANCE

Stride frequency Greater in better performers

Stride Regularity Greater in better performers

Stride Symmetry Greater in better performers



Walk

Temporal

Impulsion

Trunk motion

Joint/ Segment 
Kinematics

Trot

Canter

Temporal

Impulsion

Trunk motion

Stride length/ 
Adjustability

Temporal

Impulsion

Trunk motion

Stride length/ 
Adjustability

• Lower average 
deviation of Length of 
Vector

• Less pelvic lateral 
flexion

• Reduced forward trunk 
pitch

• Greater forward pelvic 
tilt

• Less forward head tilt

• Less knee flexion-
extension ROM

• More left elbow flexion 
and elbow flexion-
extension ROM

• Lower mean relative 
phase (lumbar/cervical)

• Less trunk lateral 
bending ROM

• Less pelvic flexion-
extension ROM

• Less left knee flexion-
extension ROM

• Lower heart rate

• Greater forward 
pelvic tilt

Skilled rider characteristics                Possible links to dressage performance                 Skilled rider characteristics
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