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1) Background 

In Paralympic sports, all athletes are classified into sports classes based on the impact of 

their impairment on sports performance. In 2007, the International Paralympic Committee 

(IPC) published the IPC Classification Code, which amongst other things, mandated the 

development of evidence-based classification systems across all Para sports. The FEI has 

therefore prioritised the research and development of a strong scientific evidence-base 

for their classification system.  

Research began in 2018. Our initial work was focussed on conducted a scoping review to 

identify, from the scientific literature, objective measurements of horse performance in 

dressage and the functional abilities of the rider that may predict elite dressage 

performance. The review highlighted a number of potential performance measures that 

could be tested in the Para dressage population. A second scoping review was also 

conducted in parallel, which sought to identify objective, valid and reliable clinical tools 

for measuring eligible impairments for this testing phase. The clinical measures that we 

have identified in this training manual were chosen for the study based on this review.  

In the second phase of the project, athlete and stakeholder input was collected using 

semi-structured interviews to provide further insight into key determinants of sport-

specific performance and the impacts of impairment on performance in Para dressage. 

We wanted to ensure that the views and experiences of Para stakeholders were 

considered and used to inform the development of the classification system. A group of 

thirty Para dressage athletes and stakeholders from various countries were interviewed 

between May and October 2019.  

In the final phase of this research project, we aim to 

quantify performance measures, as defined from our 

first scoping review and expert opinion from our 

interview study, using biomechanical measures during 

ridden tests on a simulator. Clinical impairment 

measures, as defined from our second scoping review 

will also be collected and will be used to investigate the 

impact of impairment on performance in Para dressage. 

Overall, this project will inform recommendations for an 

evidence-based, sport-specific classification system for 
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Para dressage, which is in line with the IPC Classification Code’s mandate for evidence-

based systems of classification.  

2) Context for the clinical testing 

The clinical tools that were identified from our scoping review to use in the final phase of 

the project were chosen because of their potential ability to indicate an Athlete’s capacity, 

which should strongly predict their activity limitations and performance during their sport. 

In addition, that they have robust psychometric properties (most notably reliability and 

validity) in populations with eligible impairments for Para dressage and that they appear 

practically suitable for classification purposes. We will use these tools to test both Para 

and able-bodied athletes during this testing phase. As part of our pilot testing, we also 

investigated the current tests used in classification with UK classifiers. Although the test 

phase will not include classification tests, current classification information will be 

compared together with clinical tests in the final analysis. 

We have identified a number of test periods over 

the coming weeks and months to test the Para 

and able-bodied athletes. We envisage testing 

Para athletes from each grade and from a range 

of nationalities at Hartpury University. The testing 

will involve initially a short, simulated ridden test, 

followed by the suite of clinical tests (either on 

the same day or on an alternative day). We have 

prepared appropriate worksheets for each 

athlete that can be completed on the day of 

testing. We have also secured space in the Rehab Centre for conducting the clinical tests 

and intend to support physiotherapists performing the testing by having helpers/scribes 

to input the results.  

The clinical tests will be grouped in relation to starting position, which should help 

athletes who fatigue more easily. FIST, TIS and SARA (except for heel to shin slide) will be 

administered in a random order first. Following this, joints that can be tested in sitting for 

MAS will be administered first (elbow and shoulder), followed by HHD (elbow and 

shoulder). HHD for the trunk will be tested next followed by remaining tests in supine.  
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3) Clinical measures 

i) Function in sitting test (FIST) 

This test has 14 items. All except the 3 nudge items are ordered by difficulty, so 

individuals should perform them in the order presented in the test.  

Please note:  Nudges should be randomly inserted into the test by the therapist and 

multiple attempts for each item are acceptable although they should be limited to a 

reasonable number (2 or 3) to minimize testing effects and fatigue.  

The individual should be prompted to attempt with/without hands to improve 

performance, or to ensure full movement through the task. It is preferable that you score 

the patient's first attempt, if possible. 

Prior to each individual item: 

Give the patient instructions and demonstrate the task if needed.  

Reposition the patient as needed before each item so they are in the standard position. 

Further Information 

More detail is available here: https://www.samuelmerritt.edu/fist/items 

There is also a video demonstration here: 

https://www.youtube.com/watch?v=3rUpHUmeY_c 

  

https://www.samuelmerritt.edu/fist/items
https://www.youtube.com/watch?v=3rUpHUmeY_c
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ii) SARA 

The SARA is a tool for assessing ataxia. It has eight categories with accumulative score 

ranging from 0 (no ataxia) to 40 (most severe ataxia). When completing the outcome 

measure each category is assessed and scored accordingly. Scores for the eight items 

range as follows: 

• Gait (0-8 points), 

• Stance (0-6 points), 

• Sitting (0-4 points) 

• Speech disturbance (0-6 points) 

• Finger chase (0-4 points) 

• Nose-finger test (0-4 points) 

• Fast alternating hand movement (0-4 points) 

• Heel-shin slide (0-4 points) 

For motor activities of the four extremities (items 5-8), assessments are performed 

bilaterally, and the mean values are used to obtain the total score.  

Normally, once each of the eight categories have been assessed, the total is calculated to 

determine the severity of ataxia. For this study however, we will only be using five of the 

eight categories (which are highlighted in bold) and we will be interested in both the 

overall and sub-scores. 
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iii) Trunk impairment scale (TIS) 

The Trunk Impairment Scale (TIS) is a new tool to measure motor impairment of the trunk 

after stroke. The TIS evaluates static and dynamic sitting balance as well as co-ordination 

of trunk movement. 

The static subscale investigates: (1) the ability of the subject to maintain a sitting position 

with feet supported; (2) the ability to maintain a sitting position while the legs are 

passively crossed, and (3) the ability to maintain a sitting position when the subject 

crosses the legs actively. 

The dynamic subscale contains items on lateral flexion of the trunk and unilateral lifting of 

the hip. To assess the coordination of the trunk, the subject is asked to rotate the upper or 

lower part of his or her trunk 6 times, initiating the movements either from the shoulder 

girdle or from the pelvic girdle, respectively. For each item, a 2-, 3- or 4-point ordinal 

scale is used. On the static and dynamic sitting balance and coordination subscales the 

maximal scores that can be attained are 7, 10 and 6 points. 

The total score for TIS ranges between 0 for a minimal performance to 23 for a perfect 

performance. 

Further information 

The TIS can be viewed here: https://youtu.be/-9tiR-V2UTM 

 

 

https://youtu.be/-9tiR-V2UTM
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iv) Modified Ashworth Scale (MAS)  

The Modified Ashworth Scale (MAS) is used to assess spasticity which is a velocity 

dependent alteration in muscle tone. The patient should be resting on the bed for at least 

3 minutes before beginning the test to ensure that any effort related increases in tone 

have subsided.  

It is performed by passively moving an individual’s limb first from a position of maximal 

possible flexion/abduction/external rotation (as appropriate) to the maximal possible 

opposite movement (e.g. extension/adduction/internal rotation).  

Only take the limb to the point at which the first soft resistance is met. This should be 

done at the speed required to count “one-thousand and one”.  

It is important to use knowledge from the assessment of passive and active range to 

understand how far to move a limb to achieve maximal possible flexion or extension. If for 

any reason a person cannot be tested in the positions below (e.g. they are not 

comfortable in prone), they can be tested in a different position (e.g. supine).  

Examples of the score sheets are provided for the hip, shoulder and elbow. Please make a 

note of the starting position on the testing proforma if it is not the standard position 

defined below.  

Please note: Only specific movements at the joints identified below will be tested. 

Starting positions 

Shoulder muscles: Seated position, the head in midline and the arm alongside the trunk. 

The elbow should be flexed to approximately 90 degrees and forearm should be in 

neutral. The examiner should support the elbow and hold the wrist and move the arm to 

extension or external rotation (depending on the muscle being tested).  

Elbow muscles: Supine or seated position, the head in midline and the arm straight 

alongside the trunk, forearm neutral pronation and supination if possible. With the upper 

arm supported on the bed, flex the elbow (testing extensors) and then fully extend the 

elbow (testing the flexors). 

Hip muscles: Supine with legs straight out on bed with hip in neutral (midline) for 

abducted for adduction. External rotation can be measured in either sitting or supine. The 

hip is then externally rotated as required.  Please note, the method for testing this 

movement should be informed by a brief AROM/PROM assessment/judgment. 
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v) Hand-Held Dynamometry (HHD)  

 

The Hand-Held Dynamometry (HHD) testing is used to assess isometric muscle strength.  

There are several variations of the test and equipment with peak and average strength data 

as a result.  For this assessment we are asking the riders to produce a 5-second maximal 

contraction only, not a break test.  2 trials per position to record an average of PEAK and 

AVERAGE scores. 

It is important to use knowledge from the assessment of the rider to understand where the 

neutral or mid-range point occurs as to where you will measure the strength. If for any 

reason a person cannot be tested in the positions below (e.g. they are not comfortable in 

seated / supine / prone), they can be tested in a different position.   

Examples of the score sheet is provided for the trunk, shoulder, hip and elbow as per the 

Modified Ashworth Scale (MAS) for consistency. Specific movements have been chosen for 

their applicability to riding, to reduce the athlete’s risk of fatigue and for ethical 

considerations.  

Starting positions 
Please make a note of the starting position on the testing proforma if it is not the standard 

position defined below in the examples provided.  

- ELBOW FLEXION AND EXTENSION 

Elbow flexion and extension: See image examples. 

 -SHOULDER EXTENSION AND EXTERNAL ROTATION 

Shoulder external rotation: Neutral position. Place the dynamometer just proximal to the 

styloid process of the wrist joint. 

Shoulder extension: Place the dynamometer just proximal to the posterior elbow.  

- TRUNK FLEXION, EXTENSION, LATERAL FLEXION, ROTATION 

Trunk flexion: Place the base of dynamometer on the middle of the sternum. 

Trunk rotation: Place the dynamometer on the myotendinous area of pectoralis muscle. 

Trunk extension: Place the base of dynamometer at T4 spine. 

Trunk lateral flexion: Place the dynamometer lateral to and against the upper thoracic 

wall.  
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- HIP ADDUCTION AND EXTERNAL ROTATION ONLY 

External rotation/adduction: See image examples. 

Further information 

Further details of the starting positions and testing process can be found at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5713843/ 

 

Elbow (flexion/extension) Shoulder (external 
rotation) 

Shoulder (extension) 

 

   
Trunk Lateral Side Flexion Trunk Flexion Trunk Extension 

   
Trunk Rotation (L + R) Hip (adduction) Hip (external rotation) 

   

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5713843/
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