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233

WARNINGS, DISCLAIMERS AND CONDITIONS OF USE

Some of the wheelchair skills addressed ia Wheelchair Skills PrograrfvWSP)Manualcan be
dangerous and result in severe injury or death if attempted without the assistaairedf
personnel. Attempting these skills may not be appropriate for some wheelchair users or
caregivers. If the skills are attempted, for assessment or training purposes, one or more
experienced spotters should be available to interviéreeultimate reponsibility for safety

during the performance of wheelchair skills lies with the person performing the skills. Even if a
spotter acts properly, injuries can occsafely performing a skill in the supervisé4SP context
provides no guarantee that the samsimilar skills will be performed safely on other occasions.

The information in thisWSPManualis provided for educational purposes only. The information

is not intended to be and does not constitute health advice. Any decision concerning the

health, treatment and/or wheelchair of a wheelchair user or caregiver should be made in
consultation with a qualified healttare professional. The members of the téaemdeveloped

the WSP, the members of thé&/SP ManuaEditorial Committee, Dalhousie Unikgty and the

Nova Scotia Health Authority are not responsible for any injuries or deaths arising from the use
of the WSP materials. Users of these materials assume full responsibility for their actions.

Anyone wishing to use th& SPmaterials may do soithout permission or charge, as long as
they accept and comply with the Conditions of Use posted dWlteeIchair Skills Program
website
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PROLOGUE

In the 2008Norld Health Organization (WHO) Guidelines on the Priaovioof Wheelchairs in
LessResourced Setting#t wasestimated that there were 65 million people globally who would
benefit from wheelchairs but thatgreat mangf these people did not have accesagpropriate
wheelchairsThe prevalence of wheelchaise is rising, in part due to the aging of the

population. Of the wheelchairs in use in highly developed parts of the world, about 70% are
manual wheelchairs, with the remainder divided about equally between powered wheelchairs and
scootersin lessresairced settings, almost all wheelchairs are manually propelled (either by

using handims or an arm crank).

The wheelchair is arguably the most important therapeutic tool in rehabili@&search studies
have documented such benefits as improved myhititproved participation, reduced caregiver
burden and reduced likelihood of placement in tergncare facilitiesYet, despite the

importance of wheelchairs, they are far from perfect. Many wheelchairs are inappropriate for their
users, fit them poorlgr are poorly set up. Repairs are needed often amy mvheelchair users

suffer from acute or chronic injuries due to wheelchair use. Improvements in safety often come
at the expense of performance and vice versa. For instance, a highly stable manobbwhee

may be less likely to tip over, but will create problems when the wheelchair user attempts to
unload the front wheels (casters) to overcome obstacles. Inaccesaimilispcietal barriers

restrict the usefulness of wheelchairsrifmnyusers.

Themanner in which people receive wheelchairs varies widdly. A he ficommodi tyo e
spectrum, a wheelchair can be purchased withot
corner drugstorer healthcare dealershiggimilarly, welkmeaning orgamations or individuals

may donate wheelchairs, sometimes in nsibution eventivolving 250 or more wheelchairs

over a few daysyithout adequate (or any) supporting services.

Optimally, as described by the 200810 Guidelinesthere is a care pathway that includes
assessment by professionals, the developmenivb&alchaimprescription with the involvement of
the wheelchair user and family, assis&fif needed) with the organization of funding for the
wheelchair, proper fitting and adjustment of the wheelchair, training of the wheelchair user and
caregiver in maintenance amtheelchaithandling skills, and longerm follow-up for refinements,
routine servicing and periodic replacement.

Two important elements in this care pathway are wheelchair skills assessment and training for
wheelchair users and their caregivarise WSPis a set of assessment and training protocols
related to wheelchair skill§vheelchair skills assessment and training are topics that have
received relatively little attention until the past two decatdibs.accumulating body of research
evidencehas spurred current interest in this topic.

Skill in wheelchair use is not an emditself, it is a means to an end. In terms of\fie O 0 s
2001International Classification dfunctioning, Disability and Health (ICRNheelchair skills

are AactivitiesotheseSKill®w epbielsietny st dicmeorafconmo and
everyday |l ife represents fAperformanceo. The p
the environment and to thereby permit the wheelchair user to fulfill his/her desired role in society
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10

( Arptai c i p at fargatbengfits ofvheelehaiskills training for wheelchair users and
caregivers include fewer acute and overuse injuries, an improved sense of wellbeing (through
selfesteem, confidence and personal contmetithe sense of becomimgwly enabled,

empowered and having accomplished something of worth), improved development (of children)
and having fun.

In addition to or instead of learning wheelchair skills, there may be alternative ways to
accomplish t he | e agngwheeickairsghy actepting thee aggistandewyfac h a
caregiver or by eliminating accessibility barriers). Alternatively, if the goal of performing a
wheelchair skill proves to bhanrealistic the most appropriate strategy may be to assist the

learner in adjsting his/her expectations to a more realistic level.

Although there are many similarities in how to best perform a skill, regardless of the
characteristics of the wheelchair user and the impairments that have led to wheelchair use, there
are also diffeences. What is safe and effective for a young fit woman with incomplete paraplegia
may be different for a middlagedandoverweight man with complete tetraplegia, and even

more different for the elderly fogiropelling person with a stroke.

The charactestics of the wheelchair its features, fit and setupcan have major effects on skill
performance. In helping improve the safety, effectiveness and efficiency of wheelchair use,
servicedelivery providers should try to optimize the wheelchair user lgg.gnprovingfitness

or range of motion)}o optimizethe wheelchair (e.g. by moving the axles of a manual wheelchair
forward or adjusting the programming of a powered wheelchair) atedfwovidetraining.

Major independent bodies such as theted Nations (UNPOO6Convention on the Rights of
Persons with Disabilitieand the2008WHO Guidelineshave endorsed the importance of
wheelchair skills training

The Wheelchair Research Team at Dalhousie University and the Nova Scotia Rehabilitation
Centre(now part of the Nova Scotia HdaAuthority) in Halifax, Nova Scotia, Canadegan in

the early 198006s with a research project to
observing that lightweight wheelchairs were tipping over as often as they were. This was
followed by a serig of research studies that developed testing methods and answered questions
about the nature of static and dynamic stability of occupied wheelchairs.

The work on dynamic stability led to the development of the Wheelchair Skills Test (WST) in
1996 as a nmans of assessing the ability of wheelchair users to safely perform the skills they
need in their everyday lives. Subsequently, a questionnaire version (th€\W&E been added.
There has been a growing numbepeérreviewed paperabout the measurement properties of
the WST/WSTQ or that have used the WST/WRas outcome measugre

Having developed a useful measurement tool, it became apparent that many wheelchair users
couldnot perform all of the skills thaeemed feasible and thatght be helpful to them. This

led to the development of the Wheelchair Skills Training Program (WSTP), using the best
available evidence on motor skills learning principles and the best avaiatdance on

wheelchair skill techniques. Since then, thergelde®en a growing number peerreviewed
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papersincluding two systematic reviews and matslysegby Tu et al.andKeeler et a), that
have documented the safety anietiveness of such training.

As noted, he WSPis a set of protocols for the assessment and training of wheelchaii skidls
WST/WST-Q and WSTRespectively TheWSPhas expanded its scope from manual

wheelchairs to include powered wheelchairs ambtses( by whi ch we mean fAmot
mobi I i t y,asdtodanclide caregiviers in addition to wheelchair users\Wisiewebsite,

materials on which are provided free of chaigej144,955visits from 93,373 users in 182

countriesas of April 1, 2018Members of the Wheelchair Research Team have provided

practical training on th&VSPto therapists in a number of countries around the world, in both

highly developed and lesssourced settings. TM#SPis now recognized by a variety of

national and interational organizations.

TheWSPhas evolved over time, in responsedeearchfeedback and experience with it.

Various iterations of the&VSP1 #1.0, 2.4, 3.2, 4.1, 4.2.3and 5.0t0 datei have been released

for general us&lWSP 5.0(the basis for tiWSPManua) was originally released for use on

August 17, 2018Even within the lifespan of an iteration, M&SPmaterials are periodically

updatedAs such, the mater i al Ktheateraioninlmberhasmod r at her
changed (e.g. fra 4.2 to 4.3) despite an update, it is because the changes have been deemed by

the WSP ManuaEditorial Committee to be predominantly of a minor nature. Howewer, f

academic purposes, users of tMEP materials should cite the date of the iteration thay use.

This can be found in the footer of each page.

We had a number of goals in updating from Version 4.3 to Version 5.0, specifically:

1.

ouahrwWN

To refine the content based on new evidence, experience and suggestions from WSP
users.

To broaden the scope by @miting the caregiver elements.

To reduce the number of versions.

To simplify theadministation ofthe WST and WSQ.

To reduce WST and WSQ ceiling and floor effects.

ToincreasaVST and WSTQ sensitivity to change.

In an attempt to meet these goals, have modifieWWSPVersion 5.0n the following notable

ways:
1.

wn

The skill set has evolvetlVe have deleted some skills (efigperates battery charge))

we have added skills (e.@olls forward and backward in wheelie positioh and we ha:
broadenedthe c o pe of petfohms wheelchadgrognd trafisfers ) .

The skill sets for wheelchair users and caregivers are now identical.

When a caregiver is being assessed, the scores recorded are those that include whatever
assistance from the wheelchaieuss available. As such,theen o | onger a fcar
score, but r-aséestaddcacegevehenever the fi:
the wheelchair user and caregiaeting together

The skill sets for powered wheelchairs and scooters@seidentical, with both types of
mobility devices being considered under th
The scoring for the WST and WSJ has been modified iacrease scoringensitivity

and reduce floor and ceiling effects
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399 6. The componentsf the individuaiskill sections dealing with the W&NST-Q and

400 WSTP have been separated.

401 7. We have eliminated skil!/| Al evel sd0 (indoor,
402 not apply equally well to the manual and powered wheelchair versions.

403

404 TheWSPis different from most other resources on wheelchair skills in a number of ways:
405 It is based on the besvidence on how to perform, assess and teach wheelchair skills.
406 Where there are gaps in evidence, ongoing evaluation ¥¥8fhas been initiated with
407 as much scientific rigor as possible.

N =

408 3. The process and sequence of the trairsnmportant

409 4. The materials arrequentlyupdated.

410 5. TheWSPdealswith both assessment and training.

411 6. TheWSPdeals with the skills of the wheelchair user alone or in combimatith a

412 caregiver

413 7. TheWSPdeals with the full spectrum of wheelchair users (e.g. hand propellers such as
414 those using wheelchairs dueS€las well as foot propellers such as those using

415 wheelchairs due to stroke or dementia).

416 8. TheWSPis relevant fomanual wheelchairs, powered wheelchairs and scooters.

417 9. All of the materials on th&/SPwebsiteareavai | abl e free of <charge
418

419 In thisWSPManual we haveattempedto provide a wide spectrum of readers with

420 comprehensive but easily undarstiable material§.he target audience includes practicing and
421  student rehabilitation therapists (e.g. occupational, physical and recreational), their aids and
422  assistants, rehabilitation nurses and rehabilitation medicine physicians and residentsom addit
423  to clinicians, researchers may find #WwSPManualto be a useful resource. Additionally,

424  because th&SPManualhas been written in plain language, many wheelchair users and

425 caregivers should be able to understand the content. Because the assesbtrantray of

426  wheelchair skills are lovtech and the training program is highpact, theVSPis equally

427  relevant for highly developed and legsourced parts of the world.

428

429  As recommended in tHE08WHO Guidelinesa new wheelchair user should go through-an 8
430 step process in the course of his/her wheelchair service delivery. One of those steps is

431 assessment. As part of this assessment, the wheelchaioskiléswheelchair user should be

432  assessed. This should be done at intake, as part of the prescription and fitting steps (e.g. to
433 compare how well the wheelchair user can perform skills with a rgyia folding wheelchair, or
434  with the rear axles in mowmnd less stable positions) and during foHopvto determine what

435 revisions in the wheelchair are needed. The assessment can be performed usingahe&VST
436 the WSTQ. Another WHO step is training, that includes wheelchair skills training of the

437  wheelch@ user and/or caregiver. For this training, the WSTP can be used during the initial
438  provision of the wheelchair and as necessary atfellpff he WHOG6 s ei ght steps
439  service delivery need not be sequential and are often iterative. For eydtalmwving training, it
440 may be possible to revise tineelchaimprescription and setp.

441

442  ThisWSPManualprovides chapters dealing with overviews of thER\safety issueghe

443 assessment of wheelchair skills, the W&ig, WSFQ andthe WSTP Each of he individual

444  skills that make up th&/SPskill set is dealt with in detail. At the end of tWSPManual there
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445 is a chapter on games that can be played to reinforce learning. Finally, appendices provide some
446  options regarding the organization of traingegsions for individuals or groups
447
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CHAPTER 1. INTRODUCTION TO THE WHEELCHAIR SKILLS PROGRAM

1.1Scope

TheWSPis intended fomanualor poweredwheelchairs, operated by wheelchair uséts or

without the assistance of thegregivers. Whenever appropriate in ti&PManual the word
fpoweredvh e el chai r 0 s h o ocludemdiogizedinmobiligyscaotergsoodtery o i
Throughout th&VSPManual to simplify descriptions, unless otherwise specified it has been
assumed that the wheelchb@ing used is one with reaheel drive (i.e. large diameter wheels in
back and smaller diameter swivel or steerasieelsin front). Other types of wheelchairs and
scooters can be dealt with usMsPmaterials, but some of the instructions and explanatmay

need to be adapted accordingdyheelchair technology is diverse aisekvolving at a rapid rate.
There may be wheelchairs that do not easily fit the categories described. In such situations, the
tester or trainer needs to exercise judgement ragpwehich skills are appropriate. For instance,

for powerassisted wheelchairs, a combination of skills from the manual and powered wheelchair
skill sets would be appropriate.

TheWSPis not intended to be an adequate approach for other important wirestdlsa(e.qg.
maintenance and repair skills), more extreme skills (e.g. some wheelchair sport activities) or
communityintegration activities that combine a number of skills (e.g. use of accessible transport,
shopping). The skills chosen for inclusiorttie WSPare intended to be representative of the

range of skills that wheelchair users and caregivers may need to regularly perform, varying from
the most basic to the more difficult. However, it would be impossible to-rechisive without

making thesize of theV\SPunmanageable.

1.2 Subjects

IntheWSPManual t he term fisubjectodo is often used be.
testing or training may be a wheelchair user, a caregiver, atoaa#lstudent or a research

participant. In additio to testing or training for a wheelchair uatone theWSPmay be used to

assess or train the extent to which one or more caregivers and a wheelchair user can function as a
team; the HAsubj e c tbendedoomiEnatmrmof theiwheelaituseoandthei s t he
caregiver(s). If an animal (e.g. a service dog) is used to assist with a skill, the animal is
considered an fiaido rather than a caregiver.

1.3Special Considerations for Caregivers

The term Acaregiver o ieuscefttere uxeadn ifirc atrregilvietr
Manual to refer to someone other than the wheelchair user who may be involved in carrying out

the wheelchair skillWe intend this term to apply broadly to include formal caregivers (

healtkcare or personatare wakerswho are paid for their services), informal caregivers (e.g.

family members or friends) and others (e.g. pabyavho do not know the wheelchair user but

who arewilling to provide assistangelhe assistance provided by a caregiver may be under the
direction of the wheelchair user. Receiving assistance from a caregiver is often shanghfe
mosteffective wayto carry out an activity.
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If the usual circumstance for a skill in real life is that a wheelchair user and his/her caregiver
ordinariyshae t he duties, then fAblendedodo wheel chai
the most appropriate choice, but the relatiwatributionsof the two people involved should be
documentedit is not a reasonable expectation that a single caregiver complete some skills

alone without special equipment or #sistance antboperation of the wheelchair useher

testing score achieved is a combination ofst@reof the wheelchair user and caregiver

r

functioning toget her cafegiverassisted scardis spetiticenat onlysoc or e )

the wheelchair and setting (as is the case for the WST in general), but is also specific to the
wheelchair useand caregivebeing assisted.

In addition to physical assistanceyegiver assistance magnsist of no more thathe presence

of the caregiverd.g.for reassurance, moral support, spotting) without necessarily any cues being
provided This is sometimes referred tofas t and by a swhdelshhirausecaeegiver | f a
pairis the subject ofessting,the caregivemustgenerallymeet the same criteria used for the

wheel chair user (e.g. keeping the caregiveros

designated limits). Special additional caregiver considerations are noted in tichdates on
individual skills.

1.4 The Circle of Education

Assessment and training are both elements in the classical circle of education. In this circle, one
begins with an assessment (including the Va8dbr WST-Q) t o i denti fy t he
point. From this, the educational objecti{gsals)are dentified This is followed by the

curriculum (theWSTP) aimed at meeting tse objectives. This is followed by another

assessment to confirm that the objectives have been met. If not, the cyrlaesnn

1.5 CostEffectiveness of the Wheelchair Skills Program

Although no formal studies of cesftfectiveness have yet been conducted, there is some basis
for believing theWSPis costeffective. The WST requires an average of about 30 minutes to
conduct and the WSQ about 10 minutes. The training studies to date suggestignicant
improvements in cagdy can be accomplished with gew asfour hours of training (although

many more are recommended). No equipment is required, only trainedrpdr$ear personnel,
occupational or physical therapists or their assistants have the most appropriate backgrounds.
However, there have also been good results when using university stuessasch assistans
peersas trainersThe potential benefitsf traininginclude reduced costs due to fewer injuries,
lowered caregiver needs ahélping appropriatevheelchair userseturn togainful employment.
Learning a new skill lasts a lifetime, unlike strength or endurance training that requires ongoing
efforts to maintain benefits. For all of these reasons\B&can be considered to be a cost
effective intervention that would compare favorably with other rehabilitation assessment
measures or interventions.

1.6 Languages

TheWSPwas originally developed ithe English language. It has since been translated by a
team led by Francois Routhidd€puty Chair othe WSP ManuaEditorial Committee) into
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540 French fwww.wheelchairskillsprogram.ca/freé)ranslation into other languages is encouraged
541 and there have besome initiatives in other countries (to some of whichwgPwebsite

542  provides links http://www.wheelchairskillsprogram.ca/eng/links.pHgote that there is a well
543 accepted process feuch translations (including, for instance, translation from English into the
544  other language, then reverse translation, and -cussral validation.

545

546 1.7 Warnings to Subject
547

548  Prior to beginning the initidlVSPsession, e subject should be warned thne WSPpersonnel

549 that some wheelchair skills can be dangerous and that the subject should not attempt any task

550 that he/she is not comfortable performing. Also, to avoid overuse injury, the subject should be

551 instructed to avoid overexerting him/herselthie mistaken belief that success on every skill is

552 expected. These warnings may be repeated at any time diigdPaessionlf, with the

553 subjectds knowl edge -tpdalicep@eadjustedsor renmoyed,fW8Pe r ear &
554  personnel should infar the subject that this has been done.

555

556 1.8 Wheelchair Skills Program Personnel
557

558 WSPpersonnel are important elements in testing and training. DWigactivities, the roles

559 of the tester and trainer are primarily to oversee the assessment and trigpartggipants. The

560 spotter is the person, other than the person performing the skill, who is primarily responsible for
561 ensuring the safety of the subject from the moment the session begins until it is completed. The
562  spotter focuses on the prevention ofionacute injury. Wheelchair users, caregivers, testers and
563 trainers also play rotan preventing injury.

564

565 Although it is common for the tester or trainer to simultaneously fulfill the role of the spotter, it
566 is useful to consider the roles separatelghdugh related, the competencies of spotters are

567 different from those of testers and trainers. If the spotter and tester or trainer roles are being

568 fulfilled by different people, and there is a difference of opinion betweeWw8Rpersonnel, the

569 tester o trainer shall make the final decision, after carefully considering the opinion of the

570 spotter.For most skills a single spotter can adequately minimize the likelihood of serious injury.
571

572 However, for some situations (e.g. a heavy or impulsive wheelgbai), one or more additional

573 spotters may be needed. If more than one spotter is used, one spotter should take the lead role.
574  Although testers and trainers need not be able to perform the physical spotter tasks themselves,
575 they should understandthespp er 6 s r ol e and be able to superyv
576

577  WSPpersonnel may be rehabilitation clinicians who are regularly involved in wheelchair

578  provision, but there are no minimum educatiaegjuirementsHowever WSP personnel should

579  be thoroughly familiar vth all elements of the&VSPfor which they have responsibilitfvSP

580 personnel should feel free to refer to W&P Manualwhenever necessary.

581

582 Those interested in becomilgSPpersonnel should read thigSPManual studytherelated

583 materials, review prdice materials (e.g. videos on the website), obserpeiaon how

584 experiencedWSPpersonnel functioand perform the activities themselves under supervision

585 Ideally, heWSPshould only be used by personnel who have been trained in its administration.
586 However, good results are possible by careful attention té/@eéManual and other materials
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587 because the materials have been designed to be reasonabkpkaifitory and to reflect normal

588 clinical practices.

589

590 Because practice outside formal training Eesscan be useful, members of the rehabilitation

591 team (e.g. members of the nursing profession, personal care workers, recreation therapists,

592  volunteers, physicians) other than the primary trainer can be of assistance. Good team

593 communication amongteammé& er s about a | earner6s progress
594  from multiple team members is complementary rather than conflicting. Because the principles of
595 motor skills learning used for wheelchair skills are the same as those used when learning othe
596 skills (e.g. music or sport), a background in teaching such other motor skills is an asset for a

597 trainer. Similarly, experience in managing groups (e.g. coaching sports or supervising children)
598 is an asset to any trainer teaching wheelchair skills no@pgsetting.

599

600 Both experts and neexperts can play important roles in the training process. Wheelciag

601  Or caregiver peers may possess or be able to acquire the necessary knowledge, skills and attitudes
602 to function asVSPpersonnel. Peers have a menof advantages over alddedied personnél

603 reallife experience with barriers, familiarity with practical solutions to common problems,

604 credibility and superior capacity to empathize with the difficulties being experienced by a

605 wheelchairusing subjectHowever, the peer may have limited clinical knowledge (e.g. about

606 what triggers a spasm), his/her expertise in performing wheelchair skills is likely to be highly

607  specific (e.g. a peer with SCI may have difficulty advising a person using a wheelch@radue

608 stroke) and a wheelchair user may have difficulty spotting some skills (particularly moving

609  skills).

610

611 The personal characteristicsWiSPpersonne(especially trainersdre also important. Personnel

612 should be credible, friendly, supportive, Aogemental, interested and honest. Personnel

613 should be familiar with the structure and operation of the specific wheelchair used by the subject.
614

615 1.9 Versions of theWheelchair Skills Program
616

617 There arawo versions of th&V/SP, one for manual wheelchairschane for powered

618 wheelchairs (including scootergjlthough there are a number of skills that apply to both manual
619 and poweredvheelchairs, there are some skills that apply only to manual wheelchairs (e.g.
620 performing wheelies [balancing on the rear whigelsd some that apply only to powered

621 wheelchairs (e.g. operating the controller).

622

623  1.10 Individual Skills
624

625 The individual skills are the units of assessmgotneof whichhave been combined for

626 training.Table 1.1 shows which skills are included in @hversiorof the WST.The order of

627  skills in Tablel.1reflects the functional groupings of skills (e.g. inclines in different directions
628 and with different slopes are grouped together) and the approximate order of difficulty (although
629 this can vary depeling upon the subject and wheelchair).

630

631 These skills can be put together in various combinations and permutations to allow participation
632 (e.g. going shopping, attending an educational event, performing a job). A brief description of
633 each skill and the ratnale for including it in th§VSPcan be found in the latehaptes on
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640
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642
643
644

individual skills. In naming the individual skillgje haveattempédto be as generic and
universal as possible. This is in recognition that the environments in which wheelchassdre
vary widely around the world, although they share many common characteristics.

The WST, the WSTQ and the WSTHRor each of the two versions of the W&lIPdeal with the
same set of skills, but the correspondence should not be considered exastafoei for the
skill

Air ol |

to easily visualize such exact distances and ti88 Winvolves vaations that enhance learning.

S

forward short distanceo
whereaghe WSTFQ questions are stated in more general terms because subjects may not be able

Table 1.1: List of Individual Skills for WST for both Versions

# WST Skill Names Manual | Powered
1. | Positions and operates controller X *
2. | Operates body positioning options X *
3. | Rolls forward short distance * *
4. | Rolls backward short distance * *
5. | Stops on command * *
6. | Turnsin place * *
7. | Turns while moving forward * *
8. | Turns while moving backward * *
9. | Maneuversideways * *
10. | Picks objects from floor * *
11. | Relieves weight from buttocks * *
12. | Performs lgel transfers * *
13. | Folds and unfolds wheelchair * X
14. | Gets through hinged door * *
15. | Rolls longer distance * *
16. | Ascends slight incline * *
17. | Descends slight incline * *
18. | Ascends steep incline * *
19. | Descends steep incline * *
20. | Rolls across sidslope * *
21. | Rolls on soft surface * *
22. | Gets over obstacle * *
23. | Gets over gap * *
24. | Ascends low curb * *
25. | Descends low curb * *
26. | Ascends highuarb * X
27.| Descends highurb * X
28. | Performs wheelchaiground transfers * *
29. | Performs stationary wheelie * X
30. | Turnsin place in wheelie position * X
31. | Rolls forward and backward in wheelie position]  * X
32. | Descends high curb in wheelie position * X
33. | Descends steep incline in wheelie position * X
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34. | Ascends stairs * X
35. | Descends stairs * X
645
646  1.11 Skill Groups
647

648 Most of the individual skills can be grouped, leted in Table 2 and addescribed below,
649 although some of these groupings only apply to manual wheelchairs.

650
651 Table 12: Skill Groups

# Group

1 | How to operate the parts of the wheelchair.

2 | Understanding the diemsions of the wheelchair.

3 | Getting into, out of and repositioning oneself with respect to the wheelchair.

4 | Moving the wheelchair around on smooth level surfaces.

5 | Using the environment.

6 | Skills that require leaning in the wheelchair.

7 | Skills tha require popping the casters briefly off the surface.

8 | Skills for which balancing on the rear wheels is necessary.

9 | Working with acaregiver
652
653 1. How to operate the parts of the wheelch@iheelchairs vary widely in their components and
654 how they worklt is important that wheelchair users and caregivers learn about the structures
655 and operating idiosyncrasies of the wheelchairs they use. This includes normal daily
656 operations, transportation and storage of the wheelchair, as well as regular maintenance
657 duties. At the time of sale, new wheelchairs are usually delivered with user manuals.
658 Wheelchair users and caregivers can learn about special features of their wheelchairs by
659 studying the user manuals. If the user manual has been lost, instructions cédre dftend
660 ortline. Maintenance and repair issues are also usually dealt with in the user manual (e.g.
661 how to recognize when maintenance or repair are needed, how often a battery needs to be
662 charged).
663
664 2. Understanding the dimensions of the wheelchidie dmensions of the occupied wheelchair
665 are important to understand, for instance when judging if a door is wide enough to pass
666 through, if there is enough space in which to turn around or if there is enough clearance
667 beneath the wheelchair to pass over aeailgn the ground.
668
669 3. Getting into, out of and repositioning oneself with respect to the wheeltharincludes
670 transferring between the wheelchair and various other surfaces, unloading psessitree
671 body parts and changing position in the wheelchair
672
673 4. Moving the wheelchair around on smooth level surfadéiough the method of propulsion
674 may vary, depending upon the impairments of the wheelchair user (e.g. using two hands, one
675 hand and one foot, or power), basic propulsion includes being ablevethewheelchair
676 forward and backward, being able to turn in place or while moving, and being able to
677 maneuver the wheelchair into position (e.g. to pick something up off the ground, getting
678 close enough to a bed to make a transfer, or negotiating doors).
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5. Using the environmeniAlthough the environment is often a barrier to activities, there are
times when it can be an asset, especially for manual wheelchair users. For eaample,
wheelchair usemayuses the hand rails on a ramp to pull the wheelchaineiplope.

6. Skills that require leaning in the wheelchair The wheel chair usero6s po

has a dramatic effect on the amount of weight that is on the front versus rear wheels because
t he wheelchair wuser 6s dconsidekableaprodortionpither body
combined mass of the wheelchair and wheelchair user. This is especially true for manual
wheelchairs. Leaning to alter weight distribution with respect to the wheels will affect the
stability of the wheelchair in a predictalway. For instance, when ascending an incline in a
manual wheelchair, there is a risk of the wheelchair tipping lmsekward To prevent this,

the wheelchair user should lean forward enough to keep the front wheels on the surface.

In addition to stality, the balance of weight between the front and back wheels has an effect
on rolling resistance. Wheels with large diameters have lower rolling resistance, whereas
smalldiameter wheels will tend to dig into soft surfaces. When crossing soft surfages (e.
carpet, gravel, grass), the wheelchair user should keep his/her weight on the rear wheels to
the extent possible. When crossing side slopes, the tendency for the wheelchair to turn
downhill can be reduced by leaning away from the swivel casteasingtowardone side

can also affect the lateral stability of the wheelchair. Also, if one wheel is spinning due to a
lack of traction, this can often be corrected by leaning toward the spinning wheel.

7. Skills that require popping theasterdriefly off the sirface There are some obstacles that
require that theastersclear the obstacle. These skills are most appropriate for manual
wheelchairs. Examples include negotiatsudt surfacesobstacles (e.g. door thresholds)
gapsand level changes (e.g. curbs).

8. Skills for which balancing on the rear wheels is necesgamymanual wheelchair users, the
full wheelie position (balancing on the rear wheels) can be used to deal with situations like
those described above that require the front wheels to be unldéaleever, there are some
desirable skills that can only be carried out by keeping the front wheels off the surface. These
skills include the stationary wheelie (e.g. to improve neck comfort), turning around in a tight
space, the forward descent of largeslechanges (e.g. a high curb) and the forward descent
of steep inclines. These skills require the ability to perform a stationary wheelie, to turn
around in the wheelie position, and to move forward or backward in the wheelie position.
Wheelieskills areimpossible in most powered wheelchairs.

9. Working with acaregiver Most wheelchair users have at least some skills that they cannot
safely perform themselves or that they find stressful. In such situations, the wheelchair user
can benefit from the assistanof acaregiver (as defined earlieffjhis may be in the form of
minimal assistance (e.g. someone standing nearby to respond to a tip), the caregiver doing
the task completely (e.g. ascending a curb) or the caregiver working in combination with the
wheethair user.
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1.12 Wheelchair Skills ProgramForms

The forms that facilitate the administration, recording and reporting of esodvarsions of the
WSP can be found atww.wheelchaiskillsprogram.ca/eng/manual.php
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CHAPTER 2. INTRODUCTION TO SAFETY ISSUES
2.1 General

Wheelchair use can be dangerous. Each yeb8% of wheelchair users experience injuries
related to wheelchair use. Of the injuries that are of at least moderatgysebout twe

thirds are related to tipver accidents and/or falling from the wheelchair. Wheelchair users
and caregivers are also at risk of chronic injuries, for instance due to poor ergonomic
technique.

| mproving a per s o nrisnecessaeilgredude the likeliloddioflinjuy. ma 'y
Providing people with an appropriately-sgt wheelchair and helping them to acquire the

abilities and confidence that they need to get around in their communities may,
counterintuitively, increase the risi a tip or collision.

Nevertheless, the goal of wheelchair skills training is for the learner to be able to perform

skills safely, effectively and efficiently. Safety includes both the safety of the wheelchair user
and the safety of others. If there &m® or more ways for a learner to perform a skill and one

is considerably safer to perform than the other, the trainer should encourage the learner to use
the safer technique. For some learners and some skills that cannot be performed in a
consistently @ manner, the most successful outcome of training will be if the learner
recognizes that the skill should not be attempted without assistance. A probationary period of
supervision may be appropriate before coming to a decision that a person is acsefably

to use a wheelchair independently.

Because WSP participants are assessed and trained in wheelchair skills with which they may be
unfamiliar, participation in assessment and training activities can be dangdrsushapter

deals with issues affectirsafety during these activities. The focus is on the types of risks

that can occur and how the spotter can minimize them without unduly interfering with the
activity.

Although the safety ofVSPpersonnel (i.e. spotters, testers and trainers) and bystaade

also a concern, this chapter primarily addresses the safety of the wheelchair user. There are a
wide range of safety concerns associated with wheelchair use (e.g. hand scrapes, overuse
injuries), but this chapter deals only with the major acute tisMsa spotter might reasonably

be expected to address (e.g. wheelchair tips and falls from the wheelchair).

The best way to spot a skill may vary, depending upon the spotter, the wheelchair user, the
wheelchair and the setting. The material provideithelWWSP Manualalthough based on
experiences withWWSPactivities, represents onbur consensus opinions. There is no

scientific evidenceas yeton the best way to spot wheelchair skills.

2.2 What is a Spotter?
A spotter is a person who acts to redtieelikelihood of injury to another person who is

performing an activity, without unnecessarily interfering with the performance of that
activity.
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2.3 Who canFunction as aSpotter?

The spotter may be a member of W&Ppersonnel. Spotter skills carsalbe useful as
wheelchair users go about their everyday activities with friends, family members and
caregivers. Wheelchair users may need to instruct a bystander or passerby on how to best
spot a skill that the wheelchair user finds difficult or hazardous

2.4 Equipment and Supplies for the Spotter

Spotter strapA spotter strap can be used to assist the spotter in controlling a manual

wheelchair during skills during whidhere is the risk of a rear tip or of the wheelchair running

away (e.g. down an afine). The necessary requirements of a spotter strap are a means of
attaching one end of the strap to the wheelc
other end and sufficient tensile strength to withstand high loads (equivalent to 20@dgepr

Details about ne design for suchsrapcan be founadn ourwebsite Alternatives (. a piece

of rope, a dog leash) are equally acceptable if they meet the criteria above.

For a wheelchair with an-Xhaped crosbrace, the spotter strap is attacldugkre the brace

members intersedio avoid any lateral movement of the strap. The low attachment point of the
spotter strap helps to resist forward moveme
tip. For a rigidframe wheelchair, the spotteragt is placed near the midline of a lower frame

member ocamber tubebut additional means (e.g. tape) may be needed to keep the strap from
sliding to one side. If knapsack is present or if there are other wheelchair parts (e.g. to

provide rigidity to the backrest or to allow the backrest to be folded forward), the path of the

spotter strap should be as close to the backrest as possible.

The length of the spottetrap should be adjusted so that it is long enough to allow the spotter
to stand upright with the elbow flexed-80° from full extension for most skills but short

enough that the spotter can be sufficiently close to the wheelchair to intervene. The spotter
should hold the hand loop or handle with pilagm upand the loop or handle across fadm at

the base of the fingeraot just across the fingers themselves orratdbe wrist. The spotter

strap should be held ready, but without tension in the strap, because tension can affect the
performance of some skills. When not in use, the hand loop or handle can be hung out of the
way over a pusihandle or other wheelchairmpa

Seat beltFor any skills during which there is a risk of the subject pitching or sliding forward

out of the wheelchair, a seat belt is recomm
with one, a temporary one may be provided by the WSPmaesfor training. The wheelchair

user may decline to use the seat belt, after being instructed about its availability. A seat belt

should not be provided by WSP personnel for WST testing purposes if the subject does not
ordinarily use one because thisynadter the natural state that is being assessed.

First aid kit A first aid kit should be available, in the event that an injury occurs. Also, a
means of communication should be available in cas@/Bepersonnel require assistance to
deal with an injuy.
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2 5 Obtaining the Subjectds Permission to

Wheelchair users with advanced skills perform most of the skills in their daily lives without
spotters. Such users may be offended by being spotted unnecessarily. Also, they may be
legitimately conerned that inappropriate intervention by a spotter could interfere with the
performance of a skill, therelmausinginjury rather than preventing it.

However, during the initial WST assessment, a spotter is mandatory, at least to the extent of
the spotte positioning him/herself where he/she could intervene if necessary. During
subsequernitVSPactivities, the tester or trainer may permit the subject to waive the spotter, if
the tester or trainer is convinced that the sulge&tarnemwill not be placed taundue risk by
making this deci i olne r@ghtioeeiugedotbespotted uru¢ed, tot 6 s
spot wit houotr tlhegrerssbnéeatdbecensidered aform of assault.
However, if theWSPpersonnel believe that the sullje@ s | e decisor to wasve a

spotter is inappropriate, the personnel should not permit the sabjeetrnetto participate

in WSPactivities.

2.6 Spotter Warnings to Subject

The spotter should let the wheelchair occupant know whenever refshis not in placeé the

phr aspatter oii  agspatterofd ( wi th a corresponding pat
environment) are useful shorthand means of communicating this information, having explained
to the subject what the phrases mean eriitht occasion that they are used.

2.7 Ensuring Safety During Wheelchair Skills Program Activities

A spotter should be present for any formal Wheelchair Skills Program activities. The tester or
trainer should not permit the subjectlearneito attemp or complete any task that he/she has
reason to believe that the subjectearnemwill be unable to complete without risk. For some
skills (specified later in the chapsem individual skills), the tester or trainer should ask the
subjector learnembout whethehe/shdeels able to perform the skill. For such skills, if the
subjector learneibelieves that he/she would be able to perform the skill, the tester or trainer
should then inquire about the intended method to be used. If an unsafe met#sudiled, the
tester or trainer should not permit the attempt of that skill in the way described. Despite these
precautions, as a general rule, the tester or trainer should try to avoid preemptively
disqualifying the subjeair learneland should allow hidher to attempt a skill.

Injuries can also occur between skill attempts, while the wheelchair user moves from one

skill site to another or even at rest (e.g. while the spotter steps away to take a phone call). It is
the spotter 6s roseatraiondad the subjentlearnaboth dorangyand |

between skill attempts.
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2.8 When the Spotter Should Intervene

The spotter should always intervene to prevent a complete tip of the wheelchair, a complete
fall from the wheelchair or a runaway. Tégotter should generally not interfere with

minimal transient tips (selfmited by definition) that are inadvertent or may even be
necessary for the completion of some skills (e.g. getting up a curb). For risks other than tips
and falls, it is th&VSP pes 0 n nrespoasibility to stop any skill attempt as soon as it is

clear that it is unsafe or about to become unsafe \WWBBpersonnel should provide

feedback to a subjeot learneiif he/she uses potentially unsafe methods.

2.9 Extent of Spotter Intervention

The spotter should not intervene to any greater extent than is necessary to ensure that a serious
injury is prevented. The extent of spotter intervention may consiswafrang to a subjeair
learnerto stop or change the approach being usadomphysical contact from the spotter

(even if the subjeatr learneiis able to complete the trial) or full intervention (e.g. if the
subjector learnerequires the spotter to prevent him/her from potentially injuring

him/herself).If there is significat intervention by WSP personnel during a session, the extent

of intervention and the reason for it should be recorded. A significant spotter intervention is
one that interferes with the skill performance. Full tips should never occur, because the spotter
should intervene. A skill performance is obviously unsafe if it resultsigraficant acute

injury (e.g. lacerations, sprains, strains, fractures or head injury) that interferes with test
continuation. Note that a spotter may occasionally interven@ioppately. If this is a

minor intervention, that neither hinders nor helps the subjdetarnerit can be ignored.

2.10 Stopping aWheelchair Skills Program Session

If a subject or learngpersists in potentially unsafe activities, despite the ingsnof the
WSPpersonnel, the personnel should stop the session and take whatever steps are necessary
to ensure safety (e.g. contacting the nursing or security staff). This decision will usually be
made by the tester or trainer. However, the spotteoifife®ne other than the tester or

trainer) has the right to refuse to participate further, if he/she is concerned about the safety of
the subjectlearneror personnel.

2.11 Injury Determinants

The likelihood and nature of injury varies depending on theeldhair user and/or caregiver,

the wheelchair and the nature of the skill being attempted. For instance, a wheelchair user
who has poor vision, poor judgement or who is atéier by nature is more likely to be

injured than one without these charactarss Similarly, some wheelchairs are less stable

than others. Although this can be an advantage when attempting skills that require the casters
to be popped off the surface, the traudkis that such wheelchairs are at a greater risk of an
unintentionakear tip.
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2.12 Common Types of Risks and How to Prevent Them

There are several types of common incidents that can cause injury. Those that require spotter
intervention and a general approach to preventing them will be described in this section.
Risks duing specific individual skills and an approach to preventing them will be described

in the chapteyon individual skills. Other less acute or less serious injuries (e.g. pinches,
scrapes and jarring) are difficult to prevent, because they occur wittHbciest time for
intervention. These can best be dealt with by training the subject in how to avoid such risks.

Rear tipsA rear tip occurs when the pitch of the wheelchair exceeds the rear stability limit to

the extent that the wheelchair user camastue him/herself and tivheelchair falls

backward This may occur while the wheelchair is stationary or moving. If the wheelchair

user lets go of the rear wheelgidg a rear tip, the wheelchair will roll quickly forward

while tipping backward. The forward movement

For most skills that pose a risk of a rear tip, the spotter should be positioned behind the
wheelchair with one hand holdingspotter strap (if a manual wheelchair). The spotter may
stand in a lunge position (with the forward foot on the opposite side to the hand holding the
spotter strap) and close enough to the backrest so that, if the subject tips backward, the
spotter can regzhe wheelchair on his/her forward thigh for additional support.

When using this spotting technique during a skill that requires the spotter to be elevated
above the subject or learner (e.g. when descending a curb or incline in the forward direction)
the spotter may use a longer spotter strap to reduce any forward bending that could injure the
spotterods back.

If the spotter catches the subjectiearnebut cannot return the wheelchair to its upright

position, the spotter should inform the subdearnerand then slowly lower the

wheelchair backward to the ground. Once the wheelchair is on the ground and theosubject
learneris safe and as comfortable as possible, the spotter may need to seek additional help to
return the wheelchair to the uprigbosition.

It is also possible teesist a rear tip from the frgrfor instance when practicing the stationary
wheelie skill. The spotter may be positioned jughtside of the front wheels with a hand
near t hersulejegasepmosthe wheelchair that will not come off if
downward and backward force is applied to it. When a rear tip occurs, the spotter can push
down and backward on the leg oredghchair part to resist the tip and forward movement of
the wheelchair.

For many of the skills, the rear atifp devices of a manual wheelchair need to be
repositioned or removed. While the rear ditidevices are inactivated, thiéSPpersonnel
need b be particularly attentive to the risk of a reardiger. At the end of the session, the
WSPpersonnel should restore the rear-éiptdevices to their original positions, unless the
subjector learnehas progressed to the stage where they can beaishd

Forward tips and/or fall\ forward tip occurs when the pitch of the wheelchair exceeds the
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forward stability limit to the extent that the wheelchair tips forward. This may occur while

the wheelchair is stationary or moving. The tip may be pabtiglsufficient to allow the
wheelchair occupant to slide or fall forward out of the wheelchair. In some instances, such as
during a sudden deceleration, the subject or learner may slide or fall forward out of the
wheelchair without any tipiVhen there is risk of a forward tip/fall and the wheelchair is
stationary, the spotter should be positioned in front of and just to one side of the wheelchair.

If there is a risk of a forward tip/fall and the wheelchair is moving forward, the spotter may be
positiored behind the wheelchair with one hand in front of (but not touching) the wheelchair
userd6s shoulder to prevent a forwardortip/fal
learnerand it can be difficult to react quickly enough from this posith seatbelt can be

provided by the trainer for trainingutshould not be provided for testinfa second spotter is
available, he/she can be positioned to limit the extent of a forward tip or fall.

Sideways tips/fallsA sideways tip occurs whenelpitch of the wheelchair exceeds the
sideways stability limit to the extent that the wheelchair tips sideways. This may occur while
the wheelchair is stationary or moving. The spotter should be positioned to the side to which
the tip/fall is expected toogur.On level changes or stairs, where a sideways tip may occur if
one wheel is on a higher level than the other, the spotter should position his/her hands near
the puskhandles (if a manual wheelchair).

Combination tip/fall risksTips and falls do nalways occur in the pure rear, forward or
sideways directions. For instance, when descending an incline with one footrest elevated and
the other lowered, a combined forward and sideways tip may occur when the lowered
footrest strikes the ground at the bott of the inclindevel transition.

Another combination possibility is when different risks present themselves sequentially. For
instance, during an attempt to get ovemdstaclavhile moving, there is the risk of a rear tip
when the wheelchair usett@inpts to pop the casters high enough to cleanltbtacle If the
casters do not clear tlobstacle the sudden deceleration of the wheelchair can cause a
forward tip or fall. When such combination risks are present, the spotter should choose a
positionwhere all risks can be minimized. This position will vary, depending upon the skill
being attempted and the wheelchairget A seat belt or second spotter can be helpful in
such situations.

RunawaysA runaway occurs when the wheelchair user losesaaritthe wheelchair (e.g.

when descending an incline) and is unable to bring it to a stop. To prevent the runaway of a
manual wheelchair, the spotter should be positioned behind the wheelchair holding a spotter
strap. If the wheelchair user loses conttiog spotter should pull back on the spotter strap or
graspa pushhandle to bring the wheelchair to a controlled stop. During the resulting
deceleration, the spotter should be alert to the possibility that the subjeatnemay fall

forward out of tle wheelchair, and should position the other hand on the front of the

shoulder. A seatbelt or second spotter can be helpful in such situations. Powered wheelchairs
or scooters can also runaway if the controls are accidentally activated (e.g. by beingncaught
loose clothing).
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1004 Injury due to contact with wheelchairpat Pi nches can occurorwhen a
1005 | e a r boay bet@nes caught in a wheelchair part (e.g. when opening a folded wheelchair).
1006 Injury can also occur if a body part is draggever or rubbed against a sharp wheelchair part

1007 (e.g. the undesurface of a flippedip footrest). Also, during some activities (e.g. curb ascent)
1008 that require the manual wheelchair user to push forcefully on therimsidthe backs of the

1009 thumbs may getbraded by the wheel locks. During incline descent with a manual wheelchair,
1010 the wheelchair userodé6s hands sl-omgcamg t he whee
1011 experience friction burns or lacerations due to sharp burrs on theimandloves can be

1012 used to protect the hands.

1013

1014 Injuries due to contact with the environmemMh en exposed parts of the
1015 body (e.g. hands, feet or head) strike or get pinched by objects in the environment (e.g. doors
1016 or walls), injury may occuiThe lower limbcan be injured if the wheelchair moves forward

1017 with the foot planted on the ground (e.g. at an indiavel transition, or when negotiating

1018 obstacles or level changes). Examples of injuries are {figx@n sprain of the knee or

1019 fracture of the tibia ofemur due to the knee being forcibly flexed beyond its available range.
1020

1021 Jarring Sudden jarring forces can be experienced when the wheelchair decelerates suddenly
1022 (e.g. when rolling into a threshold or dropping off a curb).

1023

1024 Overexertion injuries|f subjectsor learnerover-exert themselves when attempting skills

1025 with which they are unfamiliar or are incapable of performing, they may experience overuse
1026 injuries (e.g. affecting the shoulder or back). Similarly, subjectsarnerswith limited

1027 exerci® tolerance due to medical conditions (e.g. of heart or lung) may cause themselves
1028 harm by ovetexertion.

1029

1030 Poor ergonomic techniqu8ubjectsr learnersare at risk of acute or chronic injuries due to

1031 poor ergonomic technique (e.g. folding the wheelchéh a bent and twisted back).

1032

1033 2.13 Dealing with Injuries

1034

1035 Despite the best precautions, injuries occasionally occur. Once a tip or fall has occurred,

1036 unless this has occurred in a dangerous location (e.g. a city street), there is usually no

1037 urgency in @tting the wheelchair user back into the upright wheelchair\W&Epersonnel

1038 can take the necessary time to see if the wheelchair user has been injured, to assess for

1039 wheelchair damage and to formulate a plan. W&P personnel may need to administesfir

1040 aid (e.g. cleaning and covering an abrasion). Personnel should have a plan for dealing with
1041 any emergency that is beyond their expertise.

1042

1043 2.14 Special Considerations When a Caregiver is Spotted

1044

1045 If a caregiver is the subjeot learney he/she is expéed to behave in a manner that is safe

1046 for both the wheelchair occupant and him/herself. The spotter in such situations should

1047 remain close enough to intervene if the caregiver fails to exercise due caution. A spotter strap
1048 held by the spotter is not prasal when spotting a caregiver, because this would interfere

1049 with the caregiverds performance.

1050
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2.15 Special Considerations for Powered Wheelchairs and Scooters

For powered wheelchairs (including scooters)
paosition where the power can be turned off and, if that fails, to take over the controller (e.g.
joystick). For some powered mobility devices, a remote device may be available that allows
theWSPpersonnel or caregiver to intervene by slowing or stopping/ttezichair when a

potentially dangerous situation arises. The spotter should also be alert to impending tips or

falls. A spotter strap is not a practical solution. A second spotter can be helpful in such

situations.

2.16 Risks Involved in Specific Skills

The nature of the skill being attempted should allow the spotter to anticipate the types of
injuries that might occur. The chagen individual skills describes the most common types
of risks that should be watched for by the spotter and the usuaigaosition for the

spotter.
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CHAPTER 3. INTRODUCTION TO THE ASSESSMENT OF WHEELCHAIR
SKILLS

There are a variety of measures that can be used to assess wheelchair skills, a comprehensive
discussion of which is beyond the scope of the WSP Manual. Howen®y be helpful to

consider the available measures as ranging along a spectrum of granularity from less to more
detailed measures.

At the less detailed end of the spectrum, there are questiotiasied measures. One of

these, the.ife Space Assesemti, provides a score correspondingng limited to the room

where one sleeps, beingather rooms of the home, being outside the home, being in the

nei ghbourhood, being outside the neighbourho

More technologybased masures at the low granularity level are daggers (e.g. to

document the distance travelled in a day or the number of times the tilt mechanism is used)
and global positioning system sensors (e.g. to document where the wheelchair travelled
during the day)

At the very detailed level, examples are the use of instrumented rear wheels to document the
forces applied to the hawdns, theWheelchair Propulsion Tetio assess such parameters as
cadence, push efficiency), videecordings, threglimensional mabn analysis to document

the relative movement of body parts, electromyography to document muscular activity during
a task and oxygen consumption studies to document the metabolic energy cost of wheeling.

The WST and WSTQ are measures that focus on thieimediate level of granularity. These
measures test a subjectdés ability to perforn
WST-Q, confidence in performing the skill and how often these skills are performed.

Arguably, this intermediate levef detail is the level of greatest interest to wheelchair users,

their caregivers and their healthre providers. Such details provide the data needed for

intervention through a change in wheelchair type, wheelchaimseskills training,

modificationof the physical environment or provision of needed assistance. The WST and

WST-Q are not intended to serve as fAreadiness
although they may be components of such an assessment.

Which of the aboveneasure(s) should lused to assess wheelchair skills depends upon the
purpose of the assessment, the measurement properties (e.qg. reliability and validity) of the
tool, the characteristics of the test subject, the features of the wheelchair, the propulsion
method, the equipent necessary, the skill of the assessor and the time available. However,
for the purpose of this WSP Manual, the emphasis will be on the WST aneQNST
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CHAPTER 4. THE WHEELCHAIR SKILLS TEST (WST)

The WST is a standardized evaluation method that pesrsig$ of representative wheelchair
skills to be simply and inexpensively documeniius test is intended to assess a specific
subjectusinga specific wheelchair in a standardized marer specific point in time

As noted earlier, the measuremerdgarties of the WST have been studied to a moderate
extent judging by the number of peegviewed papers listed in tidgnamic linkon the

website In these studies, the WST ha=eb found to be safe, practical, reliable, valid and
useful. The WShas been used as a screening or outcome measure in a number of studies.
Further study is needed toegaluate the measurement properties of the WST as it evolves, in
different settingsrad with different clinical populations.

4.1 Initial Interview

Wheelchair skills assessment and training in the clinical setting usually takes place as part of
a broader process. Prior to beginning testing, the tester should screen the subject for the
ahlity to communicate and should obtain consent to proceed. If appropriate, demographic,
clinical and wheelchairelated data are recorded. These data may be obtained from the
wheelchair user, the caregiver and/or the health reEorths for such documernian of

important data other than wheelchslills data are beyond the scope of the WSP but are
available ordine from other sources.

4.2 Wheelchair and Subject SetUp

The wheelchair user and/or caregiver should be dressed and equipped as usualrijegg. we
artificial limbs or braces) when using the wheelchair. The wheelchair should be set up as usual
for that user. This is important because changes in the personal equipment or wheelghair set
can affect how and how well the skills are performed.

If the wheelchair has usadjustable features that could affect handling (e.g. reatignti

devices for a manual wheelchair or a more powerful controller mode for a powered

wheelchair), the subject is permitted to adjust them for testing as long as #w sabjdo so

without assistance. If tools are needed to make the adjustment, then they must be carried by the
subject. The tester must not cue the test subject to make the adjustment. Having adjusted the
wheelchair to accomplish a skill, unless othensigecified, the subject may leave the

wheelchair in the new configuration for the remainder of the WST. If the subject wishes to
restore the wheelchair to its original configuration, he/she must do so without assistance and
without cueing from the tester. M#n the WST is over, the tester should remind the subject

about any adjustment that has been made, especially if the adjustment might affect safety.

4.3 Getting Out of the Wheelchair to Accomplish a Task

If it is possible to do so safely, a wheelchaeumay get out of the wheelchair to accomplish
a task or to adjust a wheelchair feature (e.g. the reatijuaevices) For the WST, his does

not include using any sitting surface other than the ground, unless specifically noted in
Chapter5 onindividual skills, because such a surface might not always be available when
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such an adjustment is needed. The policy of permitting wheelchair users to get out of their
wheelchairs is in recognition that many people who use wheelchairs do so in combination
with walking for their mobility.

4.4 Starting Positions

Unless otherwise noted, the starting positions for each skill are as follows:

1 Wheelchair user: The wheelchair user is seated in the wheelchair, in whatever position and
state that he/she prefers.

1 Caregiwer:If a caregiver is being assessed, his/her starting position is generally standing
near the wheelchair.

1 Wheelchair: All of the wheelchair components that are usually used should be in place. The
wheel | ocks (commonl y r elfecar moeAlrollingstaais fibr ak e
permitted (i.e. there is no need to come to a complete stop before beginning the skill
attempt). When a starting position for the wheelchair is defined (e.g. relative to an obstacle),
the tester may assist the subject omenin getting into this position. The tester should be
careful not to provide inadvertent cues to the subject on how to perform the skill. For
instance, with a powered wheelchair that has both caregiver aropgsated controls, the
testershoulduséte car egi ver controls because they a
line of sight.If the subject expresses the wish to attempt a task by moving the wheelchair
backward, the tester may assist him/her in getting into the requested starting gmsition,
the tester must not suggest saclalternative approach. Also, when the testing
instructions call for the axles of the leading wheels to be behind a starting line, the leading
wheels are ones that are normally in contact with the ground (i.e. nehéeds of anttip
devices that are usually off the ground).

1 Tester: The starting position for the tester is initially where he/she can be well seen and
heard when providing instructions for the skill. After initially communicating instructions
to the sufect, the tester may need to reposition him/herself where he/she will be best able
to observe the skill.

T Spotter: The starting position for the spot
where he/she will be best able to respond to any sadetyeens. The exact position varies
with the skill being attempted, the number of spotters involved and the method being used
to complete the skill. For powered wheelchairs, the spotter should be in a position where
the power can be turned off or the jogktaccessedf a caregiver is being assessed,
he/she is expected to behave in a manner that is safe for both the wheelchair occupant and
the caregiver. The spotter in such situations should remain close enough to intervene if the
caregiver fails to exerse due caution.

If the starting positions are different for a specific skill, this is specifi€hapters on
individual skills.

4.5 Setting and Equipment Needed
The test setting for the WST should be reasonably quiet, private, free from distrations

well lit. A standardized obstacle course may be used, but is not necé&bsseguipment
needed is describéd more detailater inChapters but is summarized here Table 4.1
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1201 Table 4.1: Equipment Needed for Individual WST Skillg
# WST Skill Names Equipment
1. | Positions and operates | None.
controller
2. | Operates body None.
positioning options
3. | Rolls forward short 1 Smooth level surfac0 m long and at leat5 m

distance

l
l

wide.

Starting and finish lineat 0 and 10 m

Space at leadt.5 m beforelte starting line and
beyond the finish line.

A stop target (e.g. a wall or pylon) at least 1.5
beyond the finish line and in the line of
progression. The marker should be large enot
to be visible from the starting position.

Means (e.g. a tape measunémeasuring
distance to the nearest cm.

Means of recording time to the nearest seconc

4. | Rolls backward short
distance

= |=2

EJE

Smooth level surfacer long and at leadt5 m
wide.

Space at leadt.5 m before the starting line.
Starting line 5 m from the stoprget

A stop target, at 5 m from the starting line,
should be an object at least 1.5 m wide and af
least as high as the rearmost aspect of the
wheelchair.

Means (e.g. a tape measure) of measuring
distance to the nearest cm.

5. | Stops on command

Asfor#3and 4 wi th the ad
commando mar k s-waypoins.b ¢

6. | Turnsin place

= —A

Smooth level surface.

Two 2.0m-long lines, 90° from each other that
intersect at the starting point. Each of the 4
resulting lines running away from the stagtin
point should be marked at 0.75, 1.0 and 1.25 |
from the starting point.

Means (e.g. a protractor or goniometer) of
identifying the extent to which the wheelchair

has turned (to the nearest 20°).
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7. | Turns while moving
forward

T

1 A means (e.g. tape measure) to measure

T

Smooth level pathway thatésm long and at leag
2.0 m wide.

distances.
4 pylons or equivalent (each with a base of abo|
10 cm and at least 10 cm high) the centers of
which are positioned in the middle of the pathwz:
at any or all of the fédwing intervals separately:
1 0.0, 2.0, 4.0 and 6.0 m creating two
intervals of 2.0 m each.
1 0.0, 1.5, 3.0 and 4.5 m creating two
intervals of 1.5 m each.
9 0.0, 1.0, 2.0 and 3.0 m creating two
intervals of 1.0 m each.
The line connecting the first two pylorepresents
the starting line for the first turn.
The line connecting the second and third pylons
represents both the finish line for the first turn ai
the starting line for the second turn.

8. | Turns while moving
backward

As for #7.

9. | Maneuversideways

1 Two lateral targets, large enough for the subje

to see, for the subject to approach. The target
need not be identical. The target on the first si
toward which the wheelchair is to be
maneuvered can be fixed (e.g. a wall). Howey
the target for the send side may need to be
movable (e.g. a pylon) because wheelchair
widths vary.

A rear barrier (e.g. a wall) that is at least 1.5 n
wide and at least as high as the rearmost aspi
of the wheelchair.

A means (e.g. tape measure) to measure
distances.

A means (e.g. a protractor or goniometer) to
measure angles.

10. | Picks objects from floor

Large object about the size of a cell phone.
Mediumssize object about the size of a pen.
Small object about the size of a coin.

11. | Relieves weight from
buttocks

E JE ¥

Means of masuring the extent of tilt or recline,
if that is the technique used by the subject.

12. | Performs level transfers

9 A transfer surfacat least 1.0 m wide, at least 0.!

9 Transfer board.

m deep and 487 cm high.
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13. | Folds and unfolds 1 Sitting surfaceas for #12.

wheelchair

14. | Gets through hinged 9 Doorabout 81cm wide, with no resistance to

door opening, preferably with a lever handle >10 cr
in length and 780 cm above the floor, and
preferably with no threshold.

15. | Rolls longer distance | 1 A smooth level surface 50 long and at least 1.!
m wide. Using multiple laps of a shorter distar
is permissible.

16. | Ascends slightincline | T Inclineat least 2.5 m long and at least 1.5 m w
with a slope ob .

17. | Descends slightincline | § As for #16.

18. | Ascends steep incline | As for #16, except that thiecline has a10~
slope.

19. | Descends steep incline | § As for #18.

20. | Rolls across sidslope | 1 Incline of 5, at least 2.5 m long (in the line of

progression) and at least 1.5 m wide.

1 Means of monitoring if any of the downhill

wheels drift oturn downhill by greater than 10
cm from the starting position.

21. | Rolls on soft surface {1 Pathway that includes a soft surface at least 2
m long and at least 1.5 m wide.

22. | Gets over obstacle 1 Smooth level surface 1.5 m wide, with at least
m before ad after the obstacle.

1 Obstacle 5 cm high,0 cm across (in the line of
progression) andt leastl.5 m wide, rectangulai
in crosssection.

23. | Gets over gap 9 Smooth level surface 1.5 m wide, with at least
m before and after the gap.

1 The gap should be ~Brcdeep, 15 cm across (in
the line of progression)and the full width of the
path.

24. | Ascends low curb 1 Smooth level surface 1.5 m wide, with at least
m before and after the curb.

1 The curb should be 5 cm high.

25. | Descends low curb 1 As for #24.

26. | Ascends higleurb 1 As for #24, but the curb should be 15 cm high,

27. | Descends highurb 1 As for #26.

28. | Performs wheelchair 1 Smooth level surface.

ground transfers
29. | Performs stationary 1 As for #6.

wheelie ! Means of measuring distance.
30. | Turns in place in wheeli¢  As for #6.

position

WSP5.0originally approved for distribution and uséugust 17 2018
Currentedition August17, 2018

35



36

31. | Rolls forward and 1 A smooth level surface, 1.5 m wide anth2
backward in wheelie long.
position

32. | Descends high curbin | § As for #26.

wheelie position

33. | Descends steep incline | § As for #18.

wheelie position

34. | Ascends stairs 1 At least 3 stairswith the following approximate
dimensiond 18 cm rise, 28 cm run and width o
at least 1.2 m.

i Rails on both sides.

1 Level surface or platform at the bottom and tof

the stairs.

35. | Descends stairs 1 As for #34.
1202 * For more detall, see the sections on tlavidual skills.
1203
1204 Some of the tests (efy.p o s i t i 0 n sconaatied) remyire no adquipngent and can be
1205 performed anywherén general, the settindisted in Table 4.1 andescribed irChapter5 on
1206 individual skills should be considered as guidedito enhance standardization, rather than as
1207 rigid constraints. @mparable challenges in the existing natural or built environment (e.g. in
1208 and around a hospital or the wheelchair user
1209 completed as part of amwnunity outing. However, if the setting is materially different from
1210 the one specified, this should be noted in the Comments section of the WST Form and may
1211 preclude the WST values from being compared to those conducted in more standardized
1212 settings.
1213
1214 4.6 Indications
1215
1216 For clinical purposes, the WST can be used early in the course of a rehabilitation program as a
1217 diagnostic measure, especially to determine which (if any) skills might be addressed during the
1218 rehabilitation process (e.g. by training or equiptr@hange)However, predicting future
1219 performance on the basis of early attempts is of limited use. The trainer should not prejudge
1220 the outcome of trainingBy repeating the test on completion of the rehabilitation phase (or
1221 later during followup), theWST can be used as an outcome measure. The WST may also be
1222 used for program evaluation, to answer research questions and to assist in wheelchair design.
1223
1224 4.7 Contraindications
1225
1226 No skill should be objectively evaluated if the subject is unwilling to atté&ropif, in the
1227 t est er 0 sthgsubgd @\BEBpersonnel would be placed at undue risk during testing
1228 (e.g. due to the subjectbés unstable cardiac
1229
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4.8 General Instructions to Test Subject

The paragraph below may be paraphrased or read to whealsharsubjects when the

WST is being administered. It can be modified slightlgdhregiveris assistingr if the

purpose of the WST is research.
fiFor about the next 30 minutes, | will be askymy to perform a number of different
skills in your wheelchair. The reason for this is to find out which skills you do well
and which might benefit from some practice or from changes to your wheelchair. We
want to see if you can perform the skill propenhd safely. We do not want you to
hurt yourself, but there are some mild risks involved. To reduce the chances of you
hurting yourself, we will be spotting you while you try each skill. Please wait until the
spotter is in position before attempting eakhisl | . The spotter wil/|
indicate when he/she is in position to pr
he/she is no longer in position. Please do not overexert yourself. We do not expect
you to be able to perform every skill. Pleagenot try any skill that you are not
comfortable performing. If you do not understand what we are asking you to do, feel
free to ask questions. There is no need to hurry; this is not a race. If you would like to
take a rest or to stop at any time, feekfto tell us. Do you have any general
guestions now, before we begin

Instructions may include gestures for people with language disorders or be in writing for

people with hearing disordelsit the tester should not demonstrate the.dkhen giving

instructions for each skill, before moving into the best position for observing and spotting the

skill (if the tester is also serving as the spotter), the tester shouldostaimdo the front or

side of the subject so the subject can see and hear tifrevteff. The tester must not instruct

the subject imowto accomplish the task. If the tester asks for the task to be performed on

both the left and right sides (efgor t h e @At u ) butsthe subjecppertorenethe s ki | |
skilononlyoneside,h t est er may pr dNowithetothesdirectich) ect (e
without penalty.

4.9 Feedback

After the attempt, nospecific feedback may be given on how the subject dad instance,
fAiYou did web . I f trédcavesslasdbthae afull scdog a skill, neither feedback on the
reason for théow scorenor instruction on how the skill might have been performed better
should be given prior to completion of the entire WST. To do so would not affect the score
for the skill already tested, butdie may be other skills later in the WST that could be
influenced by premature instruction. If observers (e.g. students or family members) are
present during the test, they should be asked to remain silent and to refrain from providing
cues or feedback. @a the entire WST has been completed, the testeremagw the results
with the subject andxplain the reasons foeduced scorasnless the WST is being
administered to a research participand the protocol precludes such feedback
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4.10 Disclaimer re Sensitivity and Specificity

The WST is a sensitive and specific test. A change in the subject (e.g. by a reduction of
spasti ci t ypersondehupmentyeg) removaldfsa prosthesis), a change in the
wheelchair (e.g. byemovalof rear antitip devices) and/or a change in the test environment
(e.g. by lowering lighting conditions) may affect the test scores. The objective WST findings
aresensitive to such changes amecific to the situation assessed.

4.11 Use of Aids

Aids (e.g. for reehing) are permitted if the subject carries them with him/her. An animal (e.g. a
service dog) that assists with the performance of a skill is considered an aid, not a caregiver, for
the purpose of the WST.

4.12 Scoring of Individual Skills on Capacity

Thetester scores the success in accomplishing each skill, usiggrtbeakcale shown in
Table4.2. If there arecriteriaspecific to individual skills, these are noted laterCimapters
ontheindividual skillsin the WST

Table 4.2: General Scale forWST Skill Capacity Scoring

Advancedpass(Score of 3):

Pass (Score of 2):

Partial pass (Score of 1):

Fail (Score of 0):A fail scoreshould be awarded if any of the following apply:

1 The subjecteetsall passevaluatiorcriteriaandcarries out the skill in highly
proficientor advancednanner(e.g.using proper technique a tighter spageanore
rapidly or more efficienty) and on the first attempfThere is 0 significant room for
improvementDescriptions opropertechnique can be found in the training tips
section for each individual skith Chapter 8

1 Thesubject meetall evaluation criteriandependastly and safelybutimperfectly
(e.g.with difficulty, with room for improvemendr requiesmore than one
attempj.

1 The subjecsafelymeetsa majority of the evaluation criterjdut not all

1 The subject does not meetnajority of the evaluation criteria.

1 The subject demonstratessafe performance on any attempt. A skill is considel
unsafe if the subject requires spotter intervention togmtemjury to the subject or
others.

1 The subjectisonsideredi kel y t o be unsafe on th
of how a task will be attempted.

1 The subject isowilling to try.

1 The subject hafailed aprerequisiteskill.
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Not Possible (NP):
1 The wheelchair does not have the parts to allow this skill. For instance, if a m
wheel chair does not fold, the Afol
tested.

Testing Error (TE): *
1 The tester cannot assess the skill for some rg@sgnbeause a neessary item of
equipmenis not available
1 The skill was not sufficiently well observed to provide a score (e.qg. if the skill is
being scored from videotape and the entire skill could not be viewed).

1293 * If a correctable testing error is recaggd when it occurs, the test should be repeated without
1294 penalty. If there is a minor testing error that the tester judges as not affecting his/her ability to
1295 score the test, this can be ignored.

1296

1297 413 Number of Attempts Permitted

1298

1299 An actual wheelchair usar real life may be safe and effectivepgarforming a skill (e.g.

1300 getting over an obstaglesven though a few attempts may be neeledthe purposes of the
1301 WST, no additional attempt should be permitted if the first attempt was uHsafever,

1302 thesubjectdoes not achieve a pass saonethe first attempbutis successful oan

1303 additional attempt, #hsubject may be awarded a pass sdmrtshould not be awardexh

1304 advanceepass score.

1305

1306 Additional attempshould not be considered aroutinefuthat el vy, thi s i s at
1307 discretion. If an additional attempt is believed to be appropriate, the tester should provide no
1308 feedback on the reason for the failure, nor any instruction on how to perform the task, between
1309 the two attempts. The task ingctions may be repeated.

1310

1311 During the course of any single attempt, a subject may use different approaches (e.g. in a
1312 manual wheelchair first attempting ther o | dofssurface skill forward, then backward if

1313 unable to proceed or, in a powered whiegilc pausing to change controller settings or the

1314 degree of tilt). It is only considered additionalattempt if the subject clearly starts over with a
1315 significant pause between attempts.

1316

1317 There are some circumstances in whicladditionalattempt maye permitted without

1318 penalty:

1319 1 If the subject misunderstands the instructions.

1320 1 If a correctable testing error is recognized when it oq@ugs the spotter intervened

1321 prematurely).

1322 1 If a subject appears to be rushing his/her skill attempts and failmgebtest criteria

1323 because of this, on the first occasion that this occurs, the tester may peachilittonal

1324 attempt and explain the importance of listening carefully to the instructions before

1325 beginning the skill attempt.

1326

1327 If a subject is unsuccessfithen asked to perform a task (¢.gh e 1 masidevayde r s
1328 skill) but does it correctly later, incidentalttee assessment of a separate $&it. the
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1329 A per fleveltnarsfes 0 )5 thei stofe must not be revised. The WST requires that the

1330 subject le able to perform the skill on demand.

1331

1332 If a skill has beemnsuccessfutarly in the attempt (e.9eing unable tgo through a door in

1333 one direction), it may still be useful to allow the subjedttemptthe remainder of the skill

1334 (e.g. going througkhe door in the other direction) as a means of seeing whether a-partial

1335 pass score is warranted or identifying issues that can be dealt with later during training.

1336

1337 4.14 Comments

1338

1339 In addition to the scores for each skill, the comments add valuable oqualiata to the WST.

1340 The tester should record any comments that are appropriate (e.g. the reasgnsciniram

1341 decisions that may be useful to trainetsthere is appropriate spotter intervention during a

1342 skill attempt, the extent of the interventiand the reason foriibhaybe recorded in the

1343 Comments section.

1344

1345 The nature of any potentially dangerous incident should be documented. Note should be made
1346 of any observations that require action (e.g. further training in alternative ways to accomplish a

1347 task or a change in equipment that might help). The WST tester should be @d¢entoally

1348 correctable Iimiting factors in the wheel cha
1349 wheelchair (e.g. rear axlssttoo far back) and environment (e.fthe WST is performed in

1350 the subjectdéds home, aonmmerdsrbytheyestisubjactmay adsolieo o n a
1351 recorded.

1352

1353 4.15 Training Goals

1354

1355 If, at the beginning of the WST, it is decided by the tester or subject that one purpose of the

1356 assessmeris to identify potential training goals then, before the assessment of individual

1357 skills, the subject should be asked if there are any specific wheelchaifakilisich he/she

1358 would be interested in receiving training. Doing this before assessimdikielual skills is

1359 intended to reduce the I|ikelihood of f#fAtraini
1360 has been completed (regardless of the scores recorded) and if an assessment of training goals
1361 is one of the purposes of the assessmengubgct may be asked whether that skill is one

1362 for which he/she would like to receive further training. On completion of the assessment of

1363 individual skills, the subjeahay beasked if there are any other skills on which he/she would

1364 be interested in resang training. The quantification of goal attainment is dealt with later, in

1365 section 421. Goal setting is dealt with in more detail later in seclidn

1366

1367 4.16 Timing

1368

1369 The WST only requires the timingof 3skillsir ol | s f orward eshort dist
1370 weight from buttocksod and fAperforms stationa
1371 nearest second. However, the time required to perform other individual skills, a series of

1372 skills or the entire WST can provide an additional level of sensitiwighainge (e.g. due to

1373 training or the use of a different wheelchair) that clinicians or researchers may wish to use.

1374
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1375 Generally, here is no formal upper time limit for each skill or for the entire WST. This is to
1376 avoid the necessity of the tester timawgry skill and to avoid having the subject feel rushed to
1377 complete the task. Althougim real life a skill must be performed within a practical time to be
1378 useful, the definition of what such a time limit should be may vary with the circumstances.
1379 Forturately, when administering the WST, this does not present a dilemma because the subject
1380 usuallystops a task when it is taking too long. Howevfet subject is persistently taking an
1381 apparently hopeless approach, the testergeaylyinterveneg( Ifie t &eson to the next
1382 skillo .)
1383
1384 4.17 Rests and Breaks
1385
1386 Rests are permitted during the skill attempts, unless precluded by the nature of the skill (e.g.
1387 the fiperforms stationary wheelieo skill).
1388 allowed to catinue. Resting and then continuing is not considered a second attempt. For
1389 instance, a subject may get the casters up on the low curb, rest for a moment, then get the rear
1390 wheels up on the curb. It is also permissible for subjects to rest betweenrskdesd, there
1391 is no need for all of the skills to be performed on the same day. The WST is a test of
1392 individual skills, not a test of endurance. However, if the testing is conducted on more than
1393 one day, the tester should document the dates. Also, théctvhiegits setup and subject
1394 aidsmust remain the same on both test occasions if an overall score is to be valid.
1395
1396 4.18 Order of Tests
1397
1398 Tables 4.3 and 4.4 show the individual skills for the manual and powered wheelchair
1399 versions of the WST, in the sameler shown earlier in Table 1.1.
1400
1401 Table 4.3: Individual Skills for the Manual Wheelchair Version of theWST

# WST Skill Names

1. Rolls forward short distance

2. Rolls backward short distance

3. Stops on command

4, Turns in place

5. Turns while moving forward

6. Turns while moving backward

7. Maneuversideways

8. Picks objects from floor

9. Relieves weight from buttocks

10. | Performs level transfers

11. | Folds and unfolds wheelchair
12. | Gets through hinged door
13. | Rolls longer distance

14. | Ascends slight incline

15. | Descendslght incline

16. | Ascends steep incline

17. | Descends steep incline

18. | Rolls across sidslope
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1402
1403

1404

19.

Rolls on soft surface

20.

Gets over obstacle

21.

Gets over gap

22.

Ascends low curb

23.

Descends low curb

24.

Ascends highurb

25.

Descends highurb

26.

Performs wheelchaground transfers

27.

Performs stationary wheelie

28.

Turns in place in wheelie position

29.

Rolls forward and backward in wheelie positio

30.

Descends high curb in wheelie position

31.

Descends steep incline in wheelie position

32.

Ascends stairs

33.

Descends stairs

Table 4.4: Individual Skills for the Powered Wheelchair Version of theaVST

#

WST Skill Names

Positions and operates controller

Operates body positioning options

Rolls forward short distance

Rolls backward short distance

Stops on command

Turns inplace

Turns while moving forward

Turns while moving backward

© XN~ WNE

Maneuversideways

Picks objects from floor

Relieves weight from buttocks

Performs level transfers

Gets through hinged door

Rolls longer distance

Ascends slight incline

Descads slight incline

Ascends steep incline

Descends steep incline

Rolls across sidslope

Rolls on soft surface

Gets over obstacle

Gets over gap

Ascends low curb

Descends low curb

Performs wheelchaiground transfers
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1405 However, diring theadministration of thaVST, he tests may be performed in any order. For

1406 instance, it is wusually practical to test th
1407 after testing the ability to transfer out of the wheelchair, but before evaluatitigribfer back

1408 into the wheelchair. The order of testing may also vary depending on the availability and layout
1409 of equipment and test settings1 example of an efficient optional WST for manual

1410 wheelchairs order of skills can be found in Appendix 1.

1411

1412 Forh ghly skilled test subj ectdso,wniot anpgpy oeavcehn ke
1413 with the more advanced of similar skilléthe subject caachieve an advancqihss score on a

1414 more difficult versi on dHenthesam&scdmayalsebeg. HfAasc
1415 awarded for the simpler version of the same §kifil a s ¢ e n d s Hdwevaer|f thewaubjbcd )

1416 only achieves &werscore(e.g. a pass or partial pass) the more difficult version of the

1417 skill, the subject should demonstrate/her capacity on the less challenging skitle top

1418 down order should be used with caution because a timid subject may become discouraged by
1419 an early failure and different approaches may be used for skills that differ only in their degree
1420 of difficulty.

1421

1422 4.19 Left- versusRight-Sided Components of Skills

1423

1424 In objectively evaluating skill performance, both sides are tested (e.g. turning to left and

1425 right). Although this may be redundant for subjects with symmetrical impairments (e.g. of

1426 strength or rang of motion), it may be valuable for subjects with asymmetrical impairments

1427 (e.g. due to hemiplegia or amputation) or for wheelchairs with asymmetrical flaws (e.g. a

1428 bent wheel rim on one sidé.left-sided skill can be performed using the right hand auith

1429 penalty and vice vers#.a subject stops after performing the skill in one direction, the tester

1430 should prompt the subject (without penalty) to perform the skill in the other direction. Failure
1431 to do so constitutea testing error by the tester.

1432

1433 4.20 Minimizing Ways in Which Training Can Invalidate WST Scores

1434

1435 There are three avoidable ways in which wheelchair skills training can have undesirable

1436 effects on WST scores:

1437

1438 1 Inflation of the baseline scord:the same person is serving as both the testd trainer,

1439 he/she may be tempted to conduct testing and training together. For instance, if the

1440 subject f aiobbstacehekii@ét stheet ester/ trainer
1441 instruction immediately, before continuing with the testing. Hewethe tester should

1442 complete as much of the prmaining WST as possible before beginning any training

1443 because the pieaining score of some skills may be artificially inflated by just having

1444 received training on a similar skill. In tledstacleskill example, training is likely to

1445 i mprove the subjectds ability to perform t
1446 potential frustration by a subject who wants to proceed immediaititraining, the

1447 tester should explain the process and indicatervthaining on the skills will be

1448 provided.

1449

1450 1 Failure to ensure skill retentiont is not unusual for a subject learning a new skill to
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experience transient success during a tra
unable to performthe sameskillt t he next session (skil!]l Ar
of training is that the subject will be able to perform the skill in a variety of settings at

any time in the future (s kterrhdetenfian,rthe postf er o) .
trainingWST (or WST-Q) should be performed at ledbteedays after the training has

been completed.

T The fAtraining to the testo dfthetfamipgandi f i ci ty
testing are carried out in the same setting, it is possible that tleesoitgy perform well
in that setting, but not others. The trainer should to be aware of this phenomenon, should
have the subject practice in a variety of settings (e.g. indoors and outdoors) and should
vary the order of skills during practi¢at least one they have been acquiradd
retained. This increases the likelihood that the subject will be able to transfer or
generalize the skKill.

4.21 Calculated Scores

The following scores can be calculated by hand (as described below) or by using software
deweloped for the purpose. Subtracting the number of NP (not possible) scores from the
denominator avoids penalizing test subjects by the inclusion of skills that would be impossible
to complete. Subtracting the number of TE (testing error) scores hasa pimgose.

However, there may not be more thao TE scores for a calculated score to be valid.

1 Total WST Capacity Score (9d)he formula is shown below. Possible percentage scores
range from 6100%.

Total WST Capacity Score = sum of individual skitbres/([number of possible skills
number of NP scoré@snumber of TE scores]3) X 100%

1 Goal Attainment Scor@GAS)(%): Goal setting is discussed later section7.5. The
GAS is of use when only a limited number of skills are addressed, sudioaghth
wheelchair modifications or trainingThe GAS for the WSP should not be confused with
the Goal Attainmen$calefor which the scoring is more complicate@ije numerator is
the number of skills that are met and the denominator is the number ofgbdlke
formula below is based on a gite yes/no score for each skillhe GAS at baseline is
0% by definition. Possible percentage scores after intervention range-ftoo%0.

Goal Attainment Score ghumber of skills mémumber of goals sex) 100%

1 Special Purpose Scores (option&@ubtotal scores may be calculated floy aubset of
individual skills. For instance, a scarey be calculatethat deals only with skills that
might be appropriate for fogaropellers of manual wheelchairs. Any such fficdtions
should be documented so that the results can be intergtetkduld be recognized that
the measurement properties (e.g. reliability and validity) of such customized Special
Purpose Scores may not have been documented.
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1497 The calculated scoreb@uld not be used to predict the overall safety of using a wheelchair.
1498 Someone with a low total score may be very safe within his/her limits whereas someone with
1499 a high total score may be a ritdker and more likely to get injured. However, the calculated
1500 scores can be helpful in comparing different time points (e.gvprposttraining), different

1501 wheelchairs or different populations (e.g. people with SCp&sple with stroke).

1502

1503 4.22\WST Test Report

1504

1505 There is one WST Form for each of ti® versionsof the WST. The WST Form may be

1506 completed by hand or be generated by software. The completed WST Form includes

1507 identifying data, the scores for individual skills, the calculated score, comments and the skills
1508 (if any) for which the subject would be intsted in receiving training.

1509
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CHAPTER 5. INDIVIDUAL SKILLS FOR THE WST

This chapter is organized by the individual skills assessed in the WST, in the order listed in

Table 1.1. For each skill in this chapter, the following headings are used:

1 Versions apgicable: For which of theVSPversiong(i.e. manual and/or powered
wheelchairs}his skill is applicableThe corresponding skill number from Tables 4.3 and
4.4 are shown in parentheses.

91 Description: A brief general description of the skill.
1 Rationale: The reason why this skill has been included inire&T skill set

1 Prerequisites:If the ability to perform an earlier skill is necessary for this skill to be
assessed.

1 Spotter considerations:If there are other than the general instructions regardintysafe
discussed earlier, these are mentioned here, in particular the starting position for the
spotter and commolisks requiring spotter intervention. These considerations are
primarily for manual wheelchairs operated by their users but may be adaptes for th
poweredwheelchair version of theé/ST.

1 WST equipment: Suggested equipment (other than the wheelchair) angggtany)
for the WST. Equivalent alternatives may beus#.enever a fAl i neo
does not need to be an actual continuousthiatisvisible to the test subject. It may be
some other indicator, such as a wall or a virtual line connecting two or more pyaias.
t hat, whenever dimensions are preceded
m wi deodo) , tdeasure thatthensubject has énsugh room, not to restrict the
subject to those dimensions.

i's n

by

1 WST starting positions: If other than the general starting positions described earlier, the

starting positions of the wheelchair user, the wheelchair and thedestescribed.
These positions may need to be altered,
skill. When a spotter strap is mentioned, this only applies to the version of the WST for
manual wheelchairs.

1 WST instructions to subject: An example igprovided of the language that the tester

de

might use in directing the completion of the skill. Also, any actions by the tester are noted

here.One or more of the followingptionalscreening questionmaybe used as needed
to determine:
o fiDoes your wheelchaér % Wh et her t he subjectbés wh
features to allow performance of this skill (ifstnot obvious to the tester).
ofiCa n y ®Whether the subject believes him/herself to be capable of
performing the skill This is equivalent to theapacityquestion used in the WST
Qforthisskill.ll f t he subject answers fAnoo,
and a 0 fisawaldedlf theesabjeet answers that he/she can do part of the
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skill, he/she should be given the opportunity todastrate the parts that he/she
is capable of performing.
o fiHow? How he/she ordinarily performs the skillhis may be helpful in
preparing to spot theubject or allowing the tester to reach a decision that the
subjectds attempt i1is |likely to be wunsaf

1 WST Capacity scoring criteria: Theevaluationcriteria are noted herencluding an
indicationif there are any beyond the general scoring criteria described earlier.
Descriptions of what constitutésp r deghmiqué may be found in the appropriate
secton of ChapteB where training tips are providellis also noted here whether failure
on a related easi@rerequisiteskill may result in an automatic fail without needing to
actually attempt the skillf a NP (hot possiblgscore is an option becauge wheelchair
does not have a necessary feature (e.g. the ability to be folded), it is notdfithere.
are aspects of the skill performance that are worthy of note in the Comments section,
these are noted here.

1 Special considerationsif the descrigions up to this point for this skill require any
special considerations, these are noted fdrese might be related to the type of
wheel chair being used or whether a caregiyv
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5.1POSITIONS AND OPERATES CONTROLLER

Versions applicable
1 Manual wheelchair: X
1 Powered wheelchair* (skill #1)

Description

1 The subject moves the controller (e.g. joysticka powered wheelchair or scoosavay
from its usual operating position and then returns it to its original position.ubjecs
turns the poweof a powered wheelchair or scooter and off. The subject operates the
controllerof a powered wheelchair or scooterswitch between drive modes, speeds and
other functions (excluding those controlling body position that are wéhlin the next
skill), then returns to the original setting.

Rationale

1 Moving the controller away and back is useful when the controller is in the way for some
activities (e.g. approaching a table, feeding, transferring).

1 The functions of the poweradheelchair require power. However, when the wheelchair
is not being used for position changes or mobithig, power should be turned off when
sitting in the wheelchair doing other activities. Otherwise, an article of clothing (e.g. the
cuff of a sleevetan catch on the joystick and unintentionally drive the wheelchair into a
person or objeciTurning the power off also better maintains the battery charge.

1 Mostpoweredwheelchairsand somescootergprovide an opportunity for the user to
operate the wheelchair in different modes and speeds. The controller settings that are
most appopriate for driving slowly in tight quarters are different from the settings that
would work best when driving longer distances outdoors or when ascending low curbs.

1 Some powered wheelchairs use the controller to activate and use other functions (e.g.
comnunication aids).

Prerequisites
 None.

Spotter considerations
1 Spotterstarting positionBeside the wheelchair, on the side of the controller in a position
where it is possible to intervene.
1 Risks requiring spotter intervention:
1 When moving the contrdr away and back, thraechanisms can pinch fingers or
clothing.
1 Runaway if the subject activates the joystick unintentionally

Equipment
1 None.

Starting positions
1 Wheelchair: Controller in itasual operating positicend the power off.
1 ScooterKey in the ignition
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Instructions to subject

)l
)l
)l
)l

= =4

= =

Optional screening questiansDoeBy ur whe edl ,Cafiai y@ @ é ?

fiMove the controller out of the way, then return it to its usual position

fiTurn the power on 0

fiPut the wheelchair controller into each of the drive and speed settings that you can, one
atatime 0 For wh e e |separaté aordrold fdr theé moteaandespeed settings, if
the subject demonstrates one but not the other, he/she may be prompted without penalty
( e .Age.therd any other ways to adjust the speed or power of the wheetchair?

fiPut your chair back into theriginal drive mode/speed .

filf there are any other functions that you activate with your controller, please
demonstrate their useo

ATurn the power off 0

If the subject choses to demonstrate controls that are more relevant to the next skill
(Aoper apoessi thioodnyi ng optionso), this is pe
for thenextskill.

Capacity scoring criteria

T AAdvanced passo: As for the general sc
T APasso: As for the general scoring cri
T AParti al passocorinfgaitefaor t he general s
T AFail o: As for the general scoring cri
T ANot p olbisscdods moban optiorfor this skKill.

1T ATesting errorao: As for the gener al scC
1 Comments recorded: If the subject can perform some components of this skithf but

others, this should be recorded.

Special considerations for scooters

T

E

= =

The controller for a scooter is usually in the midline, on top of the tiller, between the two
handles. For many scooters, the tiller can be unlatched and tilted toward or aw#yefrom
user, to ease transferring onto and off of the scooter.

There is no need for a scooter user to remove and replace the key in the ignition.

Most scooters have some form of speed control on the tiller (e.g. in the fordiad)f &
addition to the lever mechanism that provides morbgsihoment speed control.

Some scooters have different modes or programs for different operating conditions.

If the scooter has otheperating features (e.g. horn, turn indicators, lights) that are
controlled on the Adashboardo of the til

BN

to receive a fipassoO score.
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5.20PERATES BODY POSITIONING OPTIONS

Versions applicable
1 Manual whelchair: X
1 Powered wheelchair* (skill #2)

Description

1 The subject changes body positieng(tilts, reclines, elevates the seat, elevates the leg
rests and/or uses the-titstand feature)sing the available options a wheelchaiand
then restores the wheelchair to the original position.

Rationale

1 Powered wheelchaiand scootersapable of variable body positions or postures are used
for a variety of reasons, including assist wittpressure redistribution, comfort,
breathing, postural control, stability, transfers, obstacle negotiation, bladder management,
tone and venous return from the legs. Not all powered wheelchairs havedmtgning
options.

1 Although some manual wheelchaaisohave options for modifying body position, these
will only be assessed with the skills that require changes in body position (e.g. caregiver
assisted tilt as a means of relieving weight from the buttocks).

Prerequisites
f None.

Spotter considerations
1 Spotterstarting positionBeside the wheelchair, in a position where it is possible to
intervene.
1 Risks requiring spotter intervention:
1 Runaway.
1 Tips.
1 Damage to body parts from the wheelchair mechanism or the external environment.

Equipment
 None.

Starting positions
1 Wheelchair: Invhatever position the person is in so as not to demonstrate the skill while
getting into a standard position.

Instructions to subject

1 Optional screening questiansDofe s y our wh@an cyhmau & % ?

1 AShow me how your wakehair allows you to change body positiong

1 ABring the wheelchair back into the original positiom

9 If there are other positioning options that have not been demonstrated, the tester may
prompt the subj e cAretheieany othet ojims ¢hat §ou tay showe . g .
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r
N

me?d ) .

Capacity scoring criteria
AAdvanced passo: As for the general scori
APasso: As for the general scoring crite
AParti al passo: As for the general scori
AFail o: As for the general scoring crite

iNot p o Assfar thd general scoring criteria.

=4 =4 =4 -4 -8 -9 -9

Comments recorded: As for general scoring criteria.

Special considerations for powered wheelchairs

1 Note that some wheelchairs have apparent cattoolwhich the wheelchair is not
actually equipped (e.g. a button | abelled
function).

Special considerations for scooters

1 Some scooters allow the seat back toneehanically (i.e. not electronically@clined,
slid forward slid backward and/or rotated to the side or back. If such options exist, the
scooter user must be able to operate them
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5.3ROLLS FORWARD SHORT DISTANCE

Versions applicable
1 Manual wheelchair: * (skill #1)
1 Powered wheelchair* (skill #3)

Description
1 The subject moves the wheelchair forward a short distance on a smooth levelanuuiface
stops the wheelchair at a specified location.

Rationale

1 Forward rollingis askill used during many wheelchair activitiehelshort distance is
intended to simulate moving about indoors or the distance involved evbesing a two
lane streetMost bouts of wheelchair ugperiods of wheelchair activity with intervieig
periods of inactivity)are relatively short but occur many times a déile the subject is
moving the wheelchair forward, he/she may need to intentionally stop at a pre
determined location (e.g. next to a table).

Prerequisites
 None.

Spotter consicerations
1 Spotter starting position:
1 If a manual wheelchair, the spotter should be behind the wheelchair, holding onto
aspotter strap with one hand.
1 If a powered wheelchair, the spotter should be beside the wheelchair on the side
of the controller.
1 Risksrequiring spotter intervention:
1 If a manual wheelchairear tip when accelerating (especially during the first
push).
1 If a powered wheelchair, runaway or collision.

Equipment

1 Smooth level surfac&0 m long and at lea%t5 m wide.

9 Starting and finishihesat 0 and 10 m

1 Space at leadt.5 m before the starting line and beyond the finish line.

1 A stop targete.g. a pylohat leastl.5 m beyond the finish linend in the line of
progressionThestop targeshould be large enough to be visible fromdhaating
position.

Means (e.g. a tape measure) of measuring distance to the nearest cm.

Means of recording time to the nearest second. Timing this skill provides a means of
identifying whether the subject would be able to get across a street quickly eadnggh
safe (e.g. when traffic flow is controlled by lights). Although there is considerable
variability, most traffic signals provide at least 30 seconds for a full cycle.

= =
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1772 Starting positions

1773 1 Wheelchair: Stationary, facing the midpoint of the starting, limith the frormwheel

1774 axles behind it.

1775

1776 Instructions to subject

1777 1 Optional screening questiansCafm y® u é ?

1778 1 fMove the wheelchair forwarand stopas close as you can thetarget(indicateit) . 0

1779 1 Subjects who stop short of th® mfinish line may be grmpted, without penalty, to

1780 continue until théeadingaxles are over the finish line.

1781 1 Note: Clinicians or researchers who wish to assess propulsion in more detail than the

1782 WST requirescan use th&Vheelchair Propulsion Tedty also recording the

1783 number of propulsion cycles.

1784

1785 Capacity scoring criteria

1786 T "Advanced passo: As for the general scorin
1787 T APasso: As for the general scoring criter:i
1788 1 The wheelchair may gently toh the target.

1789 T APartial passo: As for the general scoring
1790 T AFail o: As for the general scoring criter:i
1791 1 The subject covers <5 m.

1792 1 The subject does not stop in a controlled manner.

1793 T ANot possibleo: This score is not an optio
1794 T ATensgt ierroro: As for the general scoring cr
1795 1 Comments recorded: Distance covered (if < 10tmme taken(to the nearest second if >

1796 30 seconds) and final distance from sthaptarget (if > 10 cm)

1797

1798 Special considerations for caregivers

1799 1 Powered wheeldirs and scooters can be moved short distances without power, by

1800 disengaging the motorH.a caregiver uses this technique, he/she may be awarded a pass

1801 score.

1802

1803 Special considerations for manual wheelchairs

1804 1 An advanced score should not be awarded utihessubject uses proper propulsion

1805 mechanics (e.g. for twband propulsion, using long strokes and hand recovery below the

1806 handrims).

1807 1 If the subject strays too close to a wall, it is acceptable for the subject to avoid injuring

1808 his/her fingers by pushingff the wall to correct direction.

1809
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5.4ROLLS BACKWARD SHORT DISTANCE

Versions applicable
1 Manual wheelchair: * (skill #2)
1 Powered wheelchair* (skill #4)

Description
1 The subject moves the wheelchair backward a short distance on a smooth level surface
ard stops the wheelchair at a specified location

Rationale

1 Backward rolling is a skill used during many wheelchair activileshort distance is
usually all that is necessary, unless overcoming high rolling resistance (e.g. on a soft
surface or ascendiran incline using foot propulsiorjVhile the subject is moving the
wheelchair backward, he/she may need to intentionally stop atdefmemined location
(e.g. next to a wall or toilet).

Prerequisites
1 None.

Spotter considerations
1 Spotter starting poson:

1 For a manual wheelchair the spotter mayékind the wheelchair holding onto a
spotter strap (if a manual wheelchair) until closéhstop targedt which point
he/she shouldhove to a positioeside the wheelchair nempushhandle or
besidethe wheelchair near the front in position to push downward on a knee or
wheelchair part.

1 Risks requiring spotter intervention:
1 Rear tip when stopping.
1 Collision with fixed or moving objects.

Equipment

1 Smooth level surface long and at leadt5 m wide

1 Space at leadt.5 m before the starting line.

9 Starting line5 m from thestoptarget

1 A stoptarget, ab m from the starting line, should be an object at least 1.5 m wide and at
least as high as thearmost aspect of the wheelchdio avoid excesse jarring if the
subject fails to stophe targeshould bemoveable (e.g. a cardboard bdxit may be
fixed (e.g. a wall) if it is padded.

1 Means (e.g. a tape measure) of measuring distartbe nearest cm.

Starting positions
1 Wheelchair: The back ohé wheelchair facing the midpoint of the starting line and the
axlesof the rearmost wheed (thattouch the groundoehindthe starting line
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Instructions to subject

1 Optional screening questiansC afm y@® u é ?

1 AMove the wheelchair backward and stop theichair as close as you can to thgget
(indicateitwi t hout touching it. o

Capacity scoring criteria
T A"Advanced passo: As for the general scori
T APasso: As for the gener al scoring criter
1 The subjectooks backwaraver each of the shoulders at least once to monitor that
the path is clear. A mirror attached to the wheelchair may be used. These two
shoulder checks can be performed immediately after one another or be separated in

time.

1 The wheelchair may gently touch the target.
T APartial passo: As for the general scorin
T AFail o: As for the general scoring criter

1 The subject covers <2.5m.

1 The subject does not stop in a controlled manner.

ANot possi bl eoban opfion forsthisskillo r e i

ATesting erroro: As for the general scori
Comments recorded: Distance covered @5m)and final distance from the stop

target (if > 10 cm)

= =4 =4

Special considerations for caregivers

1 Powered wheelchairs and stexs can be moved short distances without power, by
disengaging the motors. If a caregiver uses this technique, he/she may be awarded a pass
score.

Special considerations for manual wheelchairs
1 If there is a transient tip when stopping, an advanced pasdsnot be awarded.
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5.5STOPS ON COMMAND

Versions applicable
1 Manual wheelchair: * (skill #3)
1 Powered wheelchair* (skill #5)

Description
1 While the subject is moving the wheelchair forwardackward on a smooth level
surface, he/she stops the wheaiclon command.

Rationale

1 While the subject is moving the wheelchair forward or backward, he/she may need to
come to a sudden stop in reaction to an unexpected event (e.g. other wheelchairs or
pedestrians moving into the path) to avoid injuriito/her®lf or others.

Prerequisites
T ARoll s forward short distanceo for th
T ARoll s backward short distanceo for t
Spotter considerations
1 Spotter:

1 As for the appropriate shortdistance skill (forwarar backward).
1 Risks requiring spotter intervention:

1 As for theappropriate shortetdistance skill (forward or backward)

1 Forward otbackwardip or fall due tathesudden stop.

Equipment

T As for the fArolls forward opharotmmdinddedta mae &
5 m visible to the tester but not obvious to the test subject to indicate the location where
the tester will ask the subject to stop.

T As for the Arolls backward short distancebo
about2.5 m visible to the tester but not obvious to the test subject to indicate the location
where the tester will ask the subject to stop.

Starting positions

T As for the Arolls forward short diesxepancedo
that whenmoving forwardthe tester should stand in a position thatisime subj ect 6 s
view-planebutthatdoes not indicate where the stop command will be given, for instance
a short distance ahead of the sbtgonmand lineThe t est er need snot be
field of viewwhen moving backward because the suljezybe looking oveeither
shoulder while moving backward.

Instructions to subject
91 Optional screening questiansC afm y@® u é ?
1 fMove your wheelchair forward toward the targkt. ask you to stop,lpase do so as
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1930 quickly and safely as you can.

1931 1 When the leading wheefthat touch the groundach the stogommand line,te tester

1932 shoul stopsaayndi hol d up a hand with the palm f
1933 1 fAMove your wheelchair backward toward the tardet.ask you to stop, please do so as

1934 quickly and safely as you can.

1935 1 When the leading wheels (that touch the ground) reach thestomand line,te tester

1936 shoul stops.ay 1

1937

1938 Capacity scoring criteria

1939 T "Advanced passo: As for the general scorin
1940 T APasso: As for the general scoring criteri
1941 1 The subject stops in a controlled manner in bottvard and backward

1942 directions without partial falls or transient tips.

1943 T APartial passo: As for the general scoring
1944 1 The subject stops in a contralenanner in one directiafiorward or

1945 backward)without partial falls or transient tips.

1946 1 The subject stops in a controlled manner in bottvard and backward

1947 directions but with a partial fall and/or transient tip.

1948 T AFail o: As for terh.e general scoring cri

1949 1 The subject fails to stop in a controlled manner in at least one direction

1950 (forward or backward)

1951 T ANot possibled: This score is not an optio
1952 T ATest i nAsfoethegeneral scoring criteria.

1953 1 Comments recordedhe stopping ditance (how far the leading wheels are from the

1954 stopcommand linaafter the wheelchair has stoppé&d> 1.0 m

1955

1956 Special considerations

1957 1 None.

1958
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5.6 TURNS IN PLACE

Versions applicable

T
T

Manual wheelchair: * (skill #4)
Powered wheelchair* (skill #6)

Description

T

The subject turns the wheelchair around to the left and right to face in the opposite
direction, in as tight a space as possible.

Rationale

T

Turning around in tight spaces is a common challenge for wheelchair users. The type of
wheelchair and its diensions affect the ease with which this skill can be perforiirtesl.
environment may be such that the preferred direction of turn is not possible, so the
subject must be capable of turning in both directions.

Prerequisites

l

None.

Spotter considerations
1 Spotter starting positiorNear the wheelchair.
1 Risks requiring spotter intervention: No common risks.

Equipment

1
il

Smooth level surface.

Two 2.0m-long lines, 90° from each other that intersect at the starting point. Each of the
4 resulting lines running awdyom the starting point should be marked at 0Iz6and

1.25m from the starting point. (These anchoring locations can be used to conceptualize
concentric circles witldiameterf 1.5, 2.0and 25 m.)

Means (e.g. a protractor or goniometer) of idemtgythe extent to which the wheelchair
has turned (to the nearer).

Starting positions

T

Powered and manualheelchais should be positioned with the rpbint between the

drive wheels directly over the starting point and the wheelchair in line witbfahe

two intersectingdines.

Scooters should be positioned with the #paint between the rear and front wheels
directly over the starting point and the wheelchair in line with one of the two intersecting
lines.

Instructions to subject

1
1

T

Optional screeng questions Cafin y®d u é ?

fiKeeping the wheelchair in as tight a space as possible, turn the wheelchair around until
you are facing in the opposite directior®

If the subject has turned, but has not yet turned,fuyshe may be prompted, without
penaly, to continue.
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9 After the initial turn in one directionf necessary, thetheelchair should be repositioned
before the turn in the other direction.
1 fNow turn the chair in the other directiond

Capacity scoring criteria
T AAdvanced pas s alscoriAgcritdria.r t he gener

T APasso: As for the general scoring criter

1 Anglereached> 160 in both directions.
f TurningdiameterO1.5m.

T APartial passo: As for the general scori
f  Angle reache®90 in one or more direction.
T AFail 0: Aesal scaving critehae g e n

1 Angle reached < 90
1 Turningdiameter> 25 m.

T ANot possibled: This score is not an opt
T A"Testing erroro: As for the general scor
f  Comments recordedifter each turn, the tester notes the angle reach€ul60),

the turning diametgif > 1.5 m), displacemenin any directiorfrom the starting point
(if > 0.5 m)and, if threepoint turns (e.g. forward to one side, followed by backward
turn to other side, repeated as necessary) are used, the numbes. of step

Special considerations for caregivers
1T The caregiverb6s feet should be considered
the purpose of identifying thterning diameter

Special considerations for manual wheelchairs
1 Performing the skill in thevheelie positions considered an advanced version of the skill.
See also, skill 20.

Special considerations for scooters
1 Because of the way that scooters turn, tpeiat turrs will usually benecessary.

WSP5.0originally approved for distribution and uséugust 17 2018
Currentedition August17, 2018

N


https://wheelchairskillsprogram.ca/en/7-26/

2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081

60

5.7 TURNS WHILE MOVING FORWARD

Versions applicable
1 Manual wheelchair: * (skill #5)
1 Powered wheelchair* (skill #7)

Description
1 The subject turns the wheelchair to the left and right while moving forihewdgh
progressively smaller openings

Rationale

1 Moving turns are often necessary to avoid obstacles or to change dirébgoamnount
of space needed for turning is affectedshgh factors athe type of wheelchaithe
wheelbase (distance between the ground contact points for therftbbaek wheels), the
overall length of the wheelchair and the freedom of the steering wheels to turn.

Prerequisites
f None.

Spotter considerations

1 Spotter starting positiol8ehind the wheelchair, holding ordspotter strap (if a manual
wheelchair),urd ss t he subject has safely perfor med
a n dtopd on command s kinwhithcase the spotter needs only to be nearby.

1 Risks requiring spotter intervention:
1 Rear tip when accelerating, especially during the first push.

Equipment

1 Smooth level pathway that is 6 m long and at least 2.0 m wide.

1 A means (e.g. tape measure) to measure distances.

1 4 pylons or equivalent (each with a base of about 10 cm and at least 10 cm high) the centers
of which are positioned in the midddé the pathway at any or all of the following intervals
separately
1 0.0, 2.0, 4.0 and 6.0 m creating two intervals of 2.0 m each.

1 0.0, 1.5, 3.0 and 4.5 m creating two intervals of 1.5 m each.
1 0.0, 1.0, 2.0 and 3.0 m creating two intervals of 1.0 m each.

1 Note: Alternatively, if a pathway 11 m long is available, 8 pylons may be positioned in the
middle of the pathway &.0, 2.0, 4.0, 6.0, 7.5, 9.0, 10 and 11.0 m, creating two
intervals each of 2.0, 1.5 and 1.0 m.

The line connecting the first two pylons repents the starting line for the first turn.

The line connecting the second and third pylons represents both the finish line for the first

turn and the starting line for the second turn.

= =4

Starting positions
1 Wheelchair: Facing thenidpoint of thestaring line for the first turnwith the front
wheel axles behind it.
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Instructions to subject

1 Optional screening questiansC afm y® u é ?

1 fAMove the wheelchair forward around each of the pylamdicate themjvithout

touching them ®he tester may walk through tbglons to illustrate the path to be taken.
The intervals may be tested in any order.

Subjects who stop short of thieal finish line may be prompted, without penalty, to
continue.

T
T

Capacity scoring criteria
T AAdvanced passoO: Asitefiaor t he general scor.i
1 The turns through the pylons spaced 1.0 m apart are successfully completed.
1 If a subject is successful at the 1.0 m intervals, there is no need to assess the
1.5 or 2.0 m intervals.
1T APasso: As for the general scoring criter
1 The turns throughhe pylons spaced 1.5 m apart are successfully completed.
1 The pylons may be touched but not significantly displaced.
1 If a subject is successful at the 1.5 m intervals, there is no need to assess the
2.0 mintervals.

T AParti al passo: daiterla.or the general scorin
1 The turns through the pylons spaced 2.0 m apart are successfully completed.

T AFail o: As for the gener al scoring criter
1 Does not complete the turns through the pylons spaced 2.0 m apart.

T ANot possibled: This slicore is not an opti

T ATesting erroro: As for the general scori

1 Comments recordedf. three-point turns (e.g. forward to one side, followed by

backward turn to other side, repeated as necessary) are used for any interval, this
should be noted

Special consideréions for caregivers
1 The feet of the caregiver must remain within deéined space

Special considerations for manual wheelchairs
1 Part or all of the skillmay beperformed in the wheelie position

Special considerations for scooters

1 The length of a sader and the limitations on how far the steering wheel(s) can be turned
may require that a thrgmint turn be used. There is no scoring penalty for using such a
turn, as long as the other criteria are met.
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2122 5.8 TURNS WHILE MOVING BACKWARD

2123

2124 Versions applicable

2125 1 Manual wheelchair: * (skill #6)

2126 1 Powered wheelchair* (skill #8)

2127

2128 Description

2129 1 The subject turns the wheelchair to the left and right while moving backward.

2130

2131 Rationale

2132 T As for the Atur ns waltholgleformasvwheelghaif ugsarsyda r d 0 s k
2133 turns are usually required less often in everyday life than moving turns in the forward
2134 direction.

2135

2136 Prerequisites

2137 1 None.

2138

2139 Spotter considerations

2140 1 Spotter starting positiolBehind the wheelchair, holding ordspotter strap (if a manual
2141 wheelchair),uhess the subject has safely perfor me
2142 a n dtopd on commarkskills, in which case the spotter needs only to be nearby.
2143 1 Risks requiring spotter intervention:

2144 1 Rear tip when stopping.

2145 1 Collision.

2146

2147 Equipment

2148 T As forng hwhiftermoving forwardo skildl
2149

2150 Starting positions

2151 1 Wheelchair: The back of the wheelchair facing the starting line, with theviezel axles
2152 behind it.

2153

2154 Instructions to subject

2155 1 Optional screening questiansCafm y® u é ?

2156 1 AMove the wheelchair backward amodieach of the pylor(@dicate themjwvithout

2157 touching them 0

2158 1 Subjects who stop short of tfieal finish line may be prompted, without penalty, to
2159 continue.

2160

2161 Capacity scoring criteria

2162 1 As f oturnstwhilemoivi ng f or wardo ski ||l

2163

2164 Special considerationdor caregivers

2165 T As for the Aturns while moving forwardo sk
2166
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forward

1 An advancegpass score should not be awarded if the wheelchair transiently tips

backward when sfping.

Special considerations for scooters
T As for the Aturns whi
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5.9 MANEUVERS SIDEWAYS

Versions applicable
1 Manual wheelchair: * (skill #7)
1 Powered wheelchair* (skill #9)

Description
1 The subject maneuvers the wheelclsaleways to the left and right

Rationale
1 Repositioning the wheelchair sideways in a tight space is commonly necessary to get
closer to or farther away from obje¢esg. a window, bed or table)

Prerequisites
1 None.

Spotter considerations
1 Spotter startingosition:Near the wheelchair.
1 Risks requiring spotter intervention: No common risks.

Equipment

1 Two lateral arges, large enough for the subject to siee the subject to approachhe
targets need not be identical. The target on the first side towactl the wheelchaisi
to be maneuvered can be fix@dg. a wall) However, the target for the second side may
need to be movabl@.g. a pylonpbecause wheelchair widths vary.

1 A-rear barrier (e.g. a wall) that is at least 1.5 m wide and at least aazshilg&rearmost
aspect of the wheelchair

1 A meange.g. tape measur&) measurelistances.

1 A meange.g. a protractor or goniometéo) measure angles

Starting positions
1 Wheelchair:

1 Therearmost part of the wheelchair should be positioned as el®gpessible to
the rear barrier.

1 Thefirst lateraltargetshould beat leas0.5 mlateral to tle widest part of the
wheelchair For manual wheelchairs, the widest aspect of the wheelchair will
usually be the reavheel hanerim; for powered wheelchairs, this will usually be
the drive wheels themselves.

1 The second lateral target should be placed on the other sidevdidl&hair It
may be necessary to wait until the subject has moved toivarfd gt target before
placing the second target, so as not to limitsthe b | feeedbnd te maneuver.

Instructions to subject
1 Optional screening questiansC aim y@® u é ?
1 nGet this wheefindicate the one closest to tfikst target)as close as you can this
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target(indicate it),using as little forwarebackward space as possilaad endingacing
forward as you are now 0

1 If the wheelchair is close to the desired finish position, but not quite there (too far away
or at too great an angle), it is pernilds to prompt the subject, without penalty, (e.qg.
fiCan you get a little closed? & an ydu straighten out the wheelchairy .

1 Repeat toward the other sidéne finish position for the movement to the first side is the
starting position for the movemeiat the other side.

Capacity scoring criteria

T A"AAdvanced passo: As for the general scori

T APasso: As for the general scoring cri
1 The subject must meet the criteria in both directions.
1 Lateral distancébetween the widest aspect of the wheelchair and the lateral
barrier)O10 cm. The wheelchair may touch the target.
f  Angle between wheelchair and the lateral bar®&o0 °.
T AParti al passo: As for the general sco
f Lateral distanc®©25 cm.
 AngleO45°.
1 The subject meets the pass criteria in one direction, bhubemther.
T AFail o: As for the general scoring cri
1 Lateral distance 25 cm.
1 Angle>45°,
1 Forward distanc@arthest forward from the rear barrier that the front wheels
have moved during the maneuver2.5 m.
ANot possi bl eo:optibrhforthisskit. or e i s not an

= =4 =

Comments recorde@®@n completion of each sideways maneuver, the tester should
note the lateral distance (if > 10 cm), the angle between wheelchair and the lateral
barrier (if > 20°), the forward distance (if >2m) and, if using a series of forward
and backwards turns, the number of steps required

Special considerations for caregivers
1 If acaregiverchooses to perform the skill from behind the wheelchair, the caregiver
represat s t he Arearmost aspect of the wheel

Special considerations for manual wheelchairs
1 Most subjectswillusetandf r o moti ons (as in parallel
hoppingo or rocking (from the wimigtedl s on
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5.10PICKS OBJECTS FROM FLOOR

Versions applicable
1 Manual wheelchair: * (skill #8)
1 Powered wheelchair* (skill #10)

Description

66

1 The subject picks objextip from the floor and pass#gemto the tester.

Rationale

1 Objects that need to be pickap from the floor or ground vary from those as small and
light as a coin or a piece of paper to those as bulky and heavy as a young child.

Prerequisites
1 None.

Spotter considerations

1 Spotter starting positiomMear the wheelchair, on the side towartuah the subject leans

(if any).
1 Risks requiring spotter intervention:

1 Forward or sideways tip or fall when reaching, leaning or standing up.

1 Forward fall or tip due to standing on a footrest.

Equipment

1 Large object about the size oteall phoneg(about6 cmwide, 13 cmlongandl cmthick).

1 Mediumsize object about the size of a pen (alfbem in lengthand1 cm in diameter).

1 Small object about the size of a coab¢ut2-3 cm in diameteand2 mm thick).

1 The tester places the objeaisa line with he large object at one end and the small object
at the other end, each about 0.5 m from the mediamobject in the middle.

Starting positions

1 WheelchairAt right angle to the line aicing themediumsizeobject with the fronivheel

axles about 0.5 nvaay.

Instructions to subject

1 Optional screening questiansC afn  y @lfisowing the objects to the subject, the
tester should show the
object, there is no need to proceed to the snabjects.

1 fPick the three object@ndicate themlp from the floor and pagkem tome one at a

time You may move your wheelchair.

| ar g@s ta bohijt e ¢ th ef il rag

1 When the subject is ready to passhobject to the tester, the tester should position

his/her hand at about the subje 6 s wai st

Capacity scoring criteria
T AAdvanced passo: As
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1 The subject successfully picks up and pasfiglreeobjecs.
1T APasso: As for the gener al scoring criter
1 The suiject successfully picks up and pastses of theobjects.
1 The subject may use either hand.
1 The subject may pick up more than one object at a time.
1 The subject may pass more than one oltgettie testeat a time.
1 A reaching aid may be used, if it is dad by the subject.
1 If the subject chooses to remove or reposition parts of the wheelchair (e.g. the
footrests) to improve the reach, this is permitted as long as the subject can
remove and replace the parts independently. After completing the skill, the
subject may be prompted, without penalty, to restore the wheelchair to its
original state.
1 A wheelchair with a sedteightvariation feature may be used, as long as the
subject can operate it independently.
1 The subject may get out of the wheelchair tdqren this skill.
1 If the wheelchair user chooses to stand to accomplish the task, heésimot
apply the wheel lockandbr clear the footrests awdyhe/she can perform
the tasks safely
1 If the subject drops an object while picking it up or passingyit then
successfully retrieves it, this is considered a second attempt.
T AParti al passo: As for the general scori
1 The subject successfully picks up and passe®bject.
T AFail o: As for the gener al scoring criter
T ANot possi bismoban oplioh forghisskillo r e
T ATesting erroro: As for the general scori
1 Comments recorded: As for general scoring criteria.

Special considerations for caregivers
1 When bending or stooping to pick apobject, the caregiver may place th@reaching
hand on the wheelchair for balance.

Special considerations for powered wheelchairs

1 The power may be on or off. However, the spotter should inteevah@ward a fail score
if he/she is concerned that the subject is about to move the whe&lchavay that
appears likely toesult in the fingers being run over by the wheels.

1 If a poweredwheelchair user chooses to stand, an advapassl score should not be
awarded if the power is not turned off.

Special considerations for scooters

1 Scoote users often get out of tinescootesto pick up objects. This is safer than leaning
from the seat, due to the high center of grasftynost scooterand the possibility of a
sideways tip.

1 If a scooteuser chooses to stand, an advanuask score shalihot be awarded if the
power is not turned off.

1 When bending or stooping to pick up the object, the scooter user may place-the non
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2351 5.11 RELIEVES WEIGHT FROM BUTTOCKS

2352

2353 Versions applicable

2354 1 Manual wheelchair: * (skill #9)

2355 1 Powered wheelchair* (skill #11)

2356

2357 Description

2358 1 The subject relieves weight from both buttocks, although not necessarily at the same
2359 time.

2360

2361 Rationale

2362 1 Weightrelief is important for comfort and the prevention of pressure sores. Although
2363 researckbased recommendations are evolvifay,the purposes dhe WST, complete

2364 unl oading for a duration of 15 seconds i s
2365 capability.

2366

2367 Prerequisites

2368 1 None.

2369

2370 Spotter considerations

2371 1 Spotter starting positioMNear the whelchair, on the side toward which the subject leans
2372 (if any).

2373 1 Risks requiring spotter intervention: Forward or sideways tip or fall when leaning.

2374

2375 Equipment

2376 1 Means (e.g. an inclinometer) of measuring the extent of tilt or recline, if that is the
2377 technique ged by the subject

2378

2379 Starting positions

2380 1 Wheelchair user: In the wheelchair, sitting upright.

2381

2382 Instructions to subject

2383 1 Optional screening questiansCafm y® u é ?

2384 1T "nDemonstrate how you relieve weight from vy
2385 you tostop 0O

2386 1 The tester tells the subject to stop aftesé&ond

2387 T I'f a subject chooses to | ean t Nowdorthe si de,
2388 othersid® wi t hout penal ty.

2389

2390
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Capacity scoring criteria
T AAdvanced passoO: Astefiaor the general scori
T APasso: As for the general scoring criterl
f The subject relieves OFooite@urpesedfthet f r on
WST, this is consideret be the case if the tester is able to easily slide a hand
betweenpressweensi ti ve ar easandfftt daiel licneada) ngnd
wheelchair seat aushion. However, placing a hand into the pressure
sensitive areas is ordinarily not required for the WST and this should only be
done with the permission of the subject. The tester must make his/her best
judgment about the extent of the pressure retibfeaved.
Weightis significantly relievedor O 15 seconds.
It is permissible for the wheelchair ugedean to one sidat a time, to lean
forwardwith theelbowsor chestresting on the thigh$o stand upr to bridge
(lifting the buttocks by extending the legs, pushing the feet on the footrests or
floor) to relieve pressure.
1 If the subject leans, he/she must rezandependently (e.g. using push
handles or armrests).
1 If the wheelchair user chooses to stand to accomplish the task, heésimet
apply the wheel lockandbr clear the footrests away.
1 If the subject uses tilt or recline, a pass may be awarded éxtent of the tilt
or recline is O 45A.
1 If the subject is using positioningbelt that is tight enougto prevent
effectiveweight relief it should be undone or loosened. After the weight
relief maneuver, it should be reapplied or tightened.
1 Ifthesubj ectdébs wheelchair is fitted with
may be awarded if the tester is convinced by palpation that there is adequate
relief under the pressure points.
T AParti al passo: As for the general scori
If the subjetrelieves weight from the buttocks but < 90%.
If the subject relieves weight from the buttocks but for sd&onds
If the subject uses tilt or reclinthe extent of the tilt or reclinmust beD45°.
The subject transiently tips the wheelchair while leaning.
The subject uses thiep uwlstho  t e.dHe puskypuneethod, applying
forces to the armrests or seat to lift the buttocksdgit up, requires more
force tharmost ofthe alternative methods. Over time, this may have adverse
effects on the wheel c hAsD,thistiech@Equedis wr i st
difficult to maintain forthe recommended econd.
Fai |l 0: Aesal scoving criteliage g e n
Not possibleo: This score is not an opti
ATest i nAspfoetmergeneral scoring criteria.
1 This score should be awardedtiéttester is uncertain about the extent of weight
relief and the subject refuses termit the tester to perform a manual check.
1 Comments recorded: As for general scoring criteria.
1 The tester should record the method used by the subject.
1 If the subject chooses to lean forward to relieve weight from the buttoeks, th

= =
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2436 tester should noté the direction of caster trag suboptimal (i.e. rearward trail)
2437 1 The tester should note the it reclineangle if the subject uséisese methods
2438

2439 Special considerations for caregivers

2440 1 The caregiver is only expected to assist the wheelchair useandtout of the weight
2441 relieving position and to prevent any tips or falls.

2442

2443 Special considerations for powered wheelchairs

2444 1 If a poweredwheelchair user chooses to stand to achieve pressure relief, an agpaseed
2445 score should not be awarded if the powenot turned off.

2446

2447 Special considerations for scooters

2448 1 If a scooter user chooses to stand to achieve pressure relief, an aghasssdore should
2449 not be awarded if the power is not turned off.

2450
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5.12 PERFORMS LEVEL TRANSFERS

Versions applicable
1 Manualwheelchair: * (skill #10)
1 Powered wheelchair* (skill #12)

Description
M The wheelchair user transfers from the wheelchair to another surface that is about the
same height as the wheelchair seat and back again.

Rationale
1 A leveltransfer is a commonly used skill to move between the wheelchair and a chair,

bed, tub, toilet, car or other surface. Bwerage wheelchair user spends about 10 hours
per day inhis/herwheelchair and performs about 8 transfers a blatythe ange is high.
A greatemumber of transfers per day increases the likelihood of overuse iojthg
upper limbs Proper techniquis advisable as a means of reducing overuse and
minimizing pain during transferd he level wheelchair transfer should obky
considered a representative transfer. More difficulty may be experienced when
transferring to and from other surfaces or heights.
1 Note: Clinicians or researchers who wish to assess transfers in more detail than the WST
requirescan use th@&ransfer Assessment Instrument

Prerequisites
1 None.

Spotter considerations
1 Spotter starting position:

1 Usually in front of the wheelchair and slightly to one side, close enough to
catch the subjedt he/she falls and to prevent the wheelchair from rolling or
sliding away or tipping.

1 The spotter may ask the subject where it would be best to stand, given the
subjectds previous experiences.

1 Risks requiring spotter intervention:

1 Forward or sidewaysg or fall when reaching or standing.

1 Rear tip when sitting back down in the wheelchair after a staspivug or
crouching transfer.

1 Fall between the wheelchair and bench if the wheelchair rolls or slides away.
1 Inthe course of a standing pivot or croughiransfera fall due taripping
over the footrests.
Equipment

1 Benchor equivalentvith a paddedlat surface, no backrest and no armrests. The sitting
surface should be at least 1.0 m wide, at least 0.5 m deep -&Tdchd high.
1 Transfer board (a poe of wood or plastic with bevelled edges).
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Starting positions

1 Wheelchair user: Seated in the wheelchair, and oriented in the chair as if he/she is ready
to propel the chair (e.g. feet on footplates, if used).

1 Wheelchair: Facing the bench and at least0 from it.

Instructions to subject
1 Optional screening questiansC aim y@® u é ?

1 "Transfer from the wheelchair tothe berich ndi cate it) . 0

1 If, during the transfer, the subject is sitting on the target surfacepauttof thetransfer
board under him/her it 1 s permissible to pmovwapt t
the transfer board away from you

1 fTransfer back into the wheelchai

1 After transferring back into the wheelchair, the subject may be prompted, without
penalty, to restore the wheetch r t o i t s o r ilsggyounwehéelcltaio readly t i
t o g buPwithout itemizing specific deficiencies.

Capacity scoring criteria
T "Advanced passo: As for the general sc
T APasso: As for the general scoring cri

1 The wheelchia user is able to independently and safely set up the wheelchair
for the transfer, transfer to and from taeget surfacand restore the
wheelchair to its operational condition.

1 The transfer is not considered complete until the subject is off théarans
board if one is used

T1f the wheel chai ranarm supporshe/shemusti s s ec
independently release and later replace his/her arm in the original position and
state.

1 The wheel lockgif any) neednot be useds long as the wheelchair doot
roll away significantly

1 The subject need not clear the footrests if the transfer can be effectively and
safely completed without doing safter transferring back into the
wheelchair, the footrests and feet should be as they were prior to thertrans

1 If a positioning belt is intended for independent use and is fastened around the
wheelchair user at the beginning of the test, then the subject is expected to be
able to undo it and fasten it again after transferring back into the wheelchair.
If the wheelchair is equipped with a positioning belt, but the wheelchair user
is not using it, the subject is not required to be able to use it.

1 If the subject needs to reposition the unoccupied wheelchair between the
transfer out of the wheelchair and the $fen back into it, the subject must do
so him/herself.

he

on

or i
t e

ur e

T AParti al passo: As for the gener al scor i
1 Thesubject is successful in transferring out of the wheelchair, but not back
into it.
T AFail 6: As for the gener al scoring cri
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1 If the subjecis the wheelchair user atige wheelchair has a reelosing seat
belt or other restraint that is not intended for independent use, a fail score
should be awarded.
Not possibleo: This score is not an opti
T e st i nAs foetlemgoeraldscoring criteria.
1 If a subject routinely uses a transfer board but one is not available at the time
of testing, a TE score should be awarded.
1 Comments recorded
1 Thetransfermethod used (e.g. sideways vs. stangiivgt transfer).
1 If, during a sidevays transfer, the buttockerapesignificantly over the rear
wheel or wheelock extension.
If the lower limbs scrape over a footrest to a significant extent.
If, during a standingpivot or crouch transfer, a 270° turn is used instead of
using the shortd possible rotation.

1 i
1 i

T
T

Special considerations for caregivers

1 The caregiver may receive physical assistance from the wheelchair user in performing the
skill because it is not a reasonable expectation that a single caregiver could carry out this
skill alonewithout additional equipment.

1 The caregiver may use a transfer belt, as long as it is carried by the wheelchair user or
caregiver.

Special considerations for powered wheelchairs

1 The controller may be on or off. Although the transfer is likely to be satlerthe power
off, the subject may need to move the wheelchair during the transfer and may not be able
to control the power when out of the wheelchair.

1 If the wheelchair seat can be swivelled to the side or back, this may be done.

Special considerationgor scooters
1 If the scooter seat can be swivelled to the side or back, this may be done.
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5.13 FOLDS AND UNFOLDS WHEELCHAIR

Versions applicable
1 Manual wheelchair: * (skill #11)
1 Powered wheelchairX

Description
1 The subject folds or takes apart the wngmed wheelchair to make it as snaaild light
as possible, and then restores it to its original condition.

Rationale

1 For transport or storage, the size or weight of the wheelchair may need to be reduced.
This can be done by folding the wheelchRiemoval of the rear wheels or other parts is a
useful way to further diminish the size and weight of the wheelodhidough, in
everyday life, wheelchair users may not need to bifezik wheelchairs down
completely, for the purposes of the WST, this is negliFor the purposes of the WS

this skild is considered finot applicabl ebo

though some parts of some models may be readily foldable or removable.

Prerequisites
1 None.

Spotter considerations
1 Spotter starting pmtion:

1 Near the subject, on the side toward which the subject leans (if any).
1 Risks requiring spotter intervention:

9 Forward fall while reaching.

1 Pinching fingers between folding or rotating parts.

1 Injury to lower leg or foot due to dropping or rotatiwbeelchair parts.

Equipment

1 Surface for the subject to sit ¢ang. the oneu s e d  fperforms lével trafsfeds s ki | | )

if needed.

Starting positions
1 Wheelchair user: Seated or standiegrthe wheelchair.
1 Wheelchair: In the same position and citind asit is immediately after the wheelchair

user has transferred out of performslevehi s s ki

transfee0 s ki |l I, whil e t he wh e e l|Forhwahealchair withr
a spotter strap around a ssdrace, the strap may be removed by the tester, to permit the
wheelchair to fold fully.
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Instructions to subject

1 Optional screening questiansDofe s y our wh@an cyhwau & % ?

1 fFold the wheelchair as tightly as you can or take it apartompletly as possibleas
if you were going to store.ito

1 If the wheelchair is incompletely folded or taken apatrt, it is acceptable to prompt the

subj ect wit h antyoupetinadittlettighte oesmglled? Mhat ifiit
was still too big or heax?0 put the tester must not suggest the solution

fiPut the wheelchair back together and open it so that you can get back irito it

If the wheelchair is incompletely restored to its original condition, it is permissible,

= =4

without penalty, to cue the subjec b y i msdhe whealchag in fhe same condition

that it was in before you folded @®ut the tester must not suggest the solution

Capacity scoring criteria

T AAdvanced passo: As for the general scorin

T APasso: As forcriteiee general scoring

1 If the subject has removed some wheelchair parts (e.g. an armrest or footrest)

as part of the transfer out of the wheelchair and restores the wheelchair to its

original state after transferring back into it, the tester aisgconsider these
ad i ons as part of the Afolds and

wheelchair as much as possible without tools.
1 If wheelchair components or accessories (e.g. cushion, rigid selategtac

unf ol
1 The wheelchair is folded or taken apart such as to reduce the dimensions of the

knapsackarmrestsfootrests clothing guardsneed to be removed to achieve

the smallest and lightest condition, this should be done.

1 For a rigid wheelchair with a backrest that folds forward, the backrest canes

and the seat rails should be assel to parallel with each other as is
mechanically possible.

1 The rear wheels should be removed if this can be done without tools (i.e. if

they are of the quickelease type).
1
1
they are firmly in place by pulling on them.
1T APartial passo: As for the general

to remove and replagdl components.
1 The subject is successful in folding the wheelchair, but not unfolding it.
1 Thesubject opens theheelchair in a way that precludesrmaluse of the
wheelchair (e.gputting a contoured cushion in backwasahgling a seatbelt
strap in a way that will cause it to rub on a wheefaing to get theseat rails
properly into theail saddles). The tester shoudervene anésk the subject

to correct the problem before the wheelchair user gets back into the wdieelch

(to avoid the necessity of a second transfer to correct the problem).
T AFail 6: As for the gener al scoring
1 The subject does not know that the wheelchair folds or can otherwise be
reduced in size or weight.
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2659 T ANot possi bl eoscoriAgscritdrimr t he gener al

2660 1 The wheelchair cannot be folded or reduced in size or weight in any way.

2661 T ATest i nAsfoethegeneral scoring criteria.

2662 T1f the subj ectperfoansleve transéeso skill @ivobthet h e h
2663 wheelchair,te A f ol d gl sa nd e wshillficantzoi be @stedhe

2664 testeris not requiredo assist the wheelchair user out of the wheelchair but a
2665 caregiver (i f available) may do so to
2666 skill to be tested.

2667 1 Comments recorded: As for genesabring criteria.

2668

2669 Special considerations

2670 1 None.

2671
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2672 5.14 GETS THROUGH HINGED DOOR

2673

2674 Versions applicable

2675 1 Manual wheelchair: * (skill #12)

2676 1 Powered wheelchair* (skill #13)

2677

2678 Description

2679 1 The subject opens, passes through and closes a hinged door that opeinsraviray
2680 subject, then repeats the task in the opposite direction (with the door opening toward the
2681 subject).

2682

2683 Rationale

2684 1 Wheelchair users frequently encounter such hinged doors or gates. Although there are
2685 manydoor types, th hinged doois considered sepresentative skill.

2686

2687 Prerequisites

2688 1 None.

2689

2690 Spotter considerations

2691 1 Spotter starting positiomNear the wheelchair, on the side toward which the subject leans
2692 (if any).

2693 1 Risks requiring spotter intervention:

2694 1 Rear, forward or sideways tip or fall due toal@ag and pulling on the door
2695 handle.

2696 1 Pinching the fingers between the door and the frame.

2697 1 Scraping the hands between the door frame and the wheelchair.

2698

2699 Equipment

2700 91 Doorabout 81cm wide, with no resistance to openpngferablywith a lever handle >10
2701 cm in length and 7®0 cm above the flopand peferablywith no threshold (becauseeth
2702 ability to get over an obstadie evaluated separately later).

2703 f There should be enough space (preferably at least?), Before and after the door as
2704 well as on the sidef the door that opens, to allow the subject to maneuver.

2705

2706 Starting positions

2707 1 Wheelchair: Facing theid-point of theclosed door with the front wheels about 0.5 m
2708 from it.

2709

2710 Instructions to subject

2711 Optional screening questiansC afn  y@® u é ?

1
2712 1 "Open the dog move the wheelchair through it and close the door behindyou.
2713 1 ANow, go back through the door the other vay.
2714 1 The order of performing the two components of this skill test is not important.
2715 1 If the subject leaves the door ajar, he/she may be promptedutvpenalty, to finish
2716 closing it.
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Capacity scoring criteria

T AAdvanced passo: As for the general scorin
1 Meets the criteria for a pass score but also the additional criteria below.

1T APasso: As for the general scoring criter:i
1 The skill in eah direction is completed when the door closes firmly.

T AParti al passo: As for the general scoring

1 The subject is successful in one but not both directions.

1 The subject is able to open the door in both directions, but fails to close it.

1 The subgct is able to pass through the door and close it in both directions, but

not open it.
AFail 6: As for the gener al scoring criterdi
1 A finger pinch seems likely between the door and the frame. The spotter should
intervene to prevent injury.

Not p olbhisscdoelissndt an option for this skill.
T e st i nAsfoetegeneral scoring criteria.
Comments recorded: As for general scoring criteria.

=
>

! B 14

= =4 =

Special considerations for manual wheelchairs
1 The subject may use the ddoame to assist in passitigrough the door.
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2738 5.15 ROLLS LONGER DISTANCE

2739

2740 Versions applicable

2741 1 Manual wheelchair: * (skill #13)

2742 1 Powered wheelchair* (skill #14)

2743

2744 Description

2745 1 The subject moves the wheelchair a longer distance on a smooth level surface. This may
2746 be done in the forwardr backward direction.

2747

2748 Rationale

2749 1 The ability to manage longer distances allows wheelchair users to get around in the

2750 community (e.g. getting from a parking lot to an office or getting around inside a store).
2751 Subjects who are able to move their wheelshsinort distances may not be able to roll

2752 longer distances due to the additional endurance or attention required.

2753

2754 Prerequisites

2755 T The Arol |l s f or war dpreeduisitftthis dkill & tasriadooetnthe ki | | i
2756 forward direkcsi backhwdr tt he h apravdqudsitaéthisanc e o sk
2757 skill is carried out in the backward direction.

2758

2759 Spotter considerations

2760 1 Spotter: If the subject has already safely performed the appropriate shstaeice skill

2761 (forward or backwardq n d i sd @ pc o mmthensdolter seéainlyl bé nearby.

2762 1 Risks requiring spotter intervention:

2763 1 As for theappropriate shortetdistance skill (forward or backward)n d t he fst o
2764 on commando skill

2765 1 Rear, brward or sideways tip or fall due to a sudden stofirn.

2766 1 Because speeds are usually faster if the skill is being performe@pen space,

2767 the higher momentum can cause greater injury or damage if there is a collision with
2768 a fixed or moving obstacle.

2769

2770 Equipment

2771 1 A smooth level surface 50 m loagd ateast 1.5 m widés ideal. Using multiple laps of

2772 a shorter distance is permissible, but it is preferable fosttaght stretches to be at least
2773 10m in length, to minimize the number of turns. A curved path may be used.

2774 1 If the space to be used requitags to and fro through the same space, a pylon at the end
2775 of each lap is a helpful guide for the subject tm @round.

2776 1 Space at leadt.5 m before the starting line and beyond the finish line.

2777

2778 Starting positions

2779 1 Wheelchair: Leading wheel axles facitig starting line and behind it.

2780

2781 Instructions to subject

2782 1 Optional screening questiansC aim y@®@ u é ?
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1 AMove the wheelchair to the finish liGadicate it or the number of lajpsd the pylons if
used . 0
1 Note: Clinicians or researchers who wish to assegsifgion in more detail than the
WST requirescan use th&/heelchair Propulsion Tedty also recording thime
taken and theaumber of propulsion cycles.

Capacity scoring criteria

T AAdvanced passo: As for the general scorin
T APasso: As for the general scoring criteri
T As for the Aroll s forward short distan

skill depending upon the direction of travel.
1 The subject needs to avoidyacontact with fixed or moving obstacles that
he/she encounters, by stopping, slowing down and/or changing direction.

T AParti al passo: As for the general scori
f The subject o v e25s. O

TAaFail o: As for the gener al scoring criter
T An automatic Afail o score is awarded i
forward short distaneée s ki | | i f a forward propell el

Arol | s back waskildlifabdclward propélles.t anc e 0
1 The subject covers < 25 m.
Not p oTlbisscdoelissnat an option for this skill.
T e st i nAsfoetmegeneral scoring criteria.
Comments recorded: As for general scoring criteria.

o 1 B 14

T
T
T

Special considerations for pwered wheelchairs

1 If there are potential hazards (e.g. people or wheelchairs emerging from office doorways
or intersecting hallways), an advangeaks score should not be awarded if the subject is
driving the wheelchair too quickly.

Special considerationgor scooters

1 If there are potential hazards (e.g. people or wheelchairs emerging from office doorways
or intersecting hallways), an advangeass score should not be awarded if the subject is
driving the scooter too quickly.
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2817 5.16ASCENDS SLIGHT INCLINE

2818

2819 Versions applicable

2820 1 Manual wheelchair: * (skill #14)

2821 1 Powered wheelchair* (skill #15)

2822

2823 Description

2824 1 The subject moves the wheelchair from a level surface up aisiaijine to another level
2825 surface.

2826

2827 Rationale

2828 1 Inclines with different slopes are encounteiredjuently in the natural and built

2829 environmentsFor instance, & (~1:12) grade meets the current building codesdiomps
2830 in North America.

2831

2832 Prerequisites

2833 1 None.

2834

2835 Spotter considerations

2836 1 Spotter starting positiol8ehind the wheelchair, holding ordspotter strap (if a manual
2837 wheelchair).

2838 1 Risks requiring spotter intervention if moving forward up the incline:

2839 1 Rear tip when initially accelerating.

2840 1 Forward tip or fall due to deceleration when striking the lower fiocliine

2841 transition.

2842 1 Hyperflexion injury of the lower limb at the lower floancline transition if the
2843 foot catches on the ground.

2844 1 Rear tip while ascending the incline.

2845

2846 Equipment

2847 7 Inclinewith a slope ob , at least 2.5 m long and at least 1.5 m wide.

2848 1 Alip and a handrail on both sidestb& incline are desirable to prevent injuradthough
2849 thehandrails should not be usddringthe performance of the skill.

2850 1 The incline should end at the upper end on a level surface or platform that is large enough
2851 to allowwheelchairs of all types, ocegivers and WST personnel to turn aroongafely
2852 (2.0 n? or more is recommended). A lip around the open edges of the platform is
2853 recommended.

2854 9 There should be little or no lip at the lower junction of the floor and incline. The ability to
2855 overcome sucbbstacles is tested elsewhere.

2856

2857 Starting positions

2858 1 Wheelchair: On the level at the bottom of the incline, with the leading wheels of the
2859 wheelchair facing the incline and at least 0.5 m away. Some subjects may prefer to start
2860 farther away if they wishtoue moment um t o get up the ramp.
2861 choice but the tester should not suggest this solution.
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Instructions to subject

1 Optional screening questiansC afm y® u é ?

1 fMove the wheelchair up the ramp.

1 If the subject attempts to perform the bliBing the ramp handrails he/she may, without
penalty, be instructed not to use this method for the purposes of the test.

Capacity scoring criteria

T AAdvanced passo: As for the general scorin
1T APasso: As for the general scoring criter:i
1 The sipject may use any type of propulsion, in the forward or backward
direction.

1 The end of the skill occurs when all wheelchair parts are completely off the
incline at the top.
1 The subject or wheelchair may make contact with the ramp lips or rails
without penalty.
T AParti al passo: As for the general scoring
1 The subject does not ascend at least 2.0 m.
1 The subject successfulhandesaslope of lesser degree (e.qg. if a Zbpe is
availablg.
T AFail 6: As for the general scoring criteri
1 A wheel noves outside the lateral boundaries of the incline.
ANot p olbisscdelisenat an option for this skill.
ATest i nAsfoethergenera scoring criteria.
Commens recorded
1 The footrests orear antitip devicesmake enough contact with the surface at the
lower transition to significantly interfere with progression
1 A transient wheelchair tip occurs.

= =4 =

Special considerations
1 None.
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1 5.17DESCENDS SLIGHT INCLINE

Versions applicable
1 Manual wheelchair: * (skill #15)
1 Powered wheelchair* (skill #16)

Description
1 The subject moves the wheelchair from a level surface down a slight incline to another
level surface, stopping pantay.

Rationale
T As f or t he ifnacslcientedigditeskl eingldble to stopguring incline
descents valuablefor safetyand demonstrates control

Prerequisites
1 None.

Spotter considerations
1 Spotterstarting position
1 If the wheelchair is to move forward down the incline, the spotter shouldhiredbe
the wheelchair, holding ontspotter strap (if a manual wheelchair) with one hand
andholdingt he ot her hand in front of the whee
1 If using two spotters, one spotter should be behind the wheelchair, holding onto
spotter strp and the second spotter should be in front of and beside the wheelchair
to resist a forward tip or fall.
1 Risks requiring spotter intervention:
1 Rear tip if performed in the wheelie position.
1 Forward tip or fall due to deceleratiarinen stopping owhen sriking the lower
incline-floor transition.
1 Hyperflexion injury of the lower limb at the lower incliffeoor transition due to
catching the foot on the ground.
Runaway leading to collision or tipver.
Hand injuries to the wheelchair user due to fricthomns or lacerations due to
handrim irregularities if the wheelchair is allowed to descend too rapidly.
1 Thumb injury on the wheel locks if the wheelchair user grabs the tirmsdvhen
they are rolling too quickly because the hands can get pulled fomtarthe
wheel locks by the wheels.

E

Equipment
T As for t he ifinacslciennedds sskliilglh.t
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Starting positions
1 Wheelchair: All wheels are on the level surface at the top of the incline with the leading
wheels of the wheelchair facing the incline and asi®.5 m away.

Instructions to subject
1 Optional screening questiansCafm y® u é ?
1 fAMove the wheelchair down the ramp under control, stopping aboutagiflown o
1 AfterthestopiCarry on to the bottom amd stop whe
1 If the subjetattempts to perform the skill using the ramp handradéshe may, without
penalty, be instructed not to use this method for the purposes of the test.

Capacity scoring criteria
T AAdvanced passo: As for the general scorin
T APassoo: Aeral $coring ctitdri@ g e
1 The end of the skill occurs when all wheelchair parts are completely off the
incline at the bottom and the wheelchair has been broughtdnteolledstop.
1 The subject must come to a complete stopwast down the incline.
1 The subject or wheelchair may make contact with the ramp lips or rails
without penalty.
T AParti al passo: As for the general scoring
1 The subject does not descend at least 2.0 m under control.
1 The subject descends the full incline under control but doesome to a
complete stop patway down the incline.
1 The subject successfulhandesaslope of lesser degree (e.qg. if a Zbpe is

availablg.
T AFail o: As for the gener al scoring criterdi
TA runaway requires the spotterds inter
1 A wheel movs outside the lateral boundaries of the incline.
T ANot possibled: This score is not an optio
1 ATest i nAspfoethegenera scoring criteria.
1 Comment recorded:

1 The footrests or rear artip devices make enough contact with the s@rfaic
the lower transition to significantly interfere with progression.

Special considerations for caregivers

1 For a caregiver of a powered wheelchair user, disengaging the motors and letting the
wheelchair roll down the ramp is not considered a safe meth@ fail score should be
awarded.

Special considerations for manual wheelchairs
T A"Advanced passo: As for the general scorin
1 If the subject performs the skill in the wheelie position, an advanced pass may be
warrantedout the wheelie methad not necessary
1 A P a fAsfor the general scoring criteria.
T APar t i Adforihegerseral scoring criteria.
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T AFail 6: As for the gener al scoring criterdi
1 The handrail®f the rampare grasped.
1 Comments recorded:
1 The subject uses the wheel lot¢&dimit the speed of the wheelchair (e.g. by
partially or repeatedly applying them).

1 The subject drags the feet to slow the wheelchair.

i A foot catches on the floor as the wheelchair continues to move forward, without
injury.

1 The subject sustains mild étion burns of the hands.

1 There is minor thumb injury on the wheel lock because the hand gets pulled

forward into the wheel lock by the wheel.
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5.18ASCENDS STEEP INCLINE

Versions applicable
1 Manual wheelchair: * (skill #16)
1 Powered wheelchair* (skill #17)

Description
1 The subject moves the wheelchair from a level surfi@aca steejncline to another level
surface.

Rationale

T As for the fAascends sl ight ertmothesmaead s Kk i
recommended value are encountered frequently in the natural and built environments.
The appropriate technique for a steep incline may differ somewhat from that used for a
lesser slope.

Prerequisites
T AAscends sl ight inclineo skild!

Spotter considerations
1T As fwoaemds slgkipht inclinebo

Equipment
1 As foaemds s | dkill bxteptithatthindlime bag al0 slope.

Starting positions
1T As fsoaemds sl gkight inclinebo

Instructions to subject
T As fsumandsélag ht iskillc | i ne o

Capacity scoring criteria

T AAdvanced passo: As for the general scorin
1 Asfort hescifeands slskight inclineo

T APasso: As for the general scoring criteri
1 Asforthehascends sli.ght inclined skil!/l

T APart i al oriheagereral scorkg critéria.
T As for the Aascends slight inclineodo sk

T AFail o: As for the gener al scoring criterdi
T As for the fRAnascends slight inclineo sk
T An automatic fail score can be awarded
slightincline 6 s ki | |

ANot possibleodo: This score is not an optio

ATest i nAspfoetherganeral scoring criteria.
Commeng recorded:

= =4 =4
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Special considerations
TfAs for the fiascends sl ight
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5.19DESCENDS STEEP INCLINE

Versions applicable
1 Manual wheelchair: * (skill #17)
1 Powered wheelchair* (skill #18)

Description
1 The subject moves the wheelchair from a level surdagen a steemcline to another
level surface, stopping pantay.

Rationale
T As f odescentisasligitncl i neo ski ||

Prerequisites
T ADescends slight inclineo skildl

Spotter considerations
T As f or ideisnccelnidnse os |sikg hltl

Equipment
T As for fdamwacleinmdeso sstkeielpl

Starting positions
T As f or 1 deisnccelnidnse os |sikg hltl

Instructions to subject
T As f or 1 deisnccelnidnse os |sikg hltl

Capacity scoring criteria

T AAdvanced passo: As for the general scorin
T Asfort he fAdescenedos sskliilghht i ncl in

1T APassodo: As for the general scoring criteri
1 Asforthedescends slight inclined skil!

T AParti al passo: As f.or the general scoring
1 Asfort he fidescends .slight inclineodo skildl

T AFail o: As for t he tdeen dirdasls sskciogrhitn gi nccrliitneeroi
1 An automatic fail scoreshouldbe awarded if the subject hlasen awardethis
score on the fAidescends slight inclinebo

ANot possibleo: This score is not an optio

ATest i nAspfoethemgenera scmg criteria.
Comments recorded: As for general scoring criteria.

= =4 =

Special considerationdor caregivers
T As for the fAndescends slight inclinebo
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3089 Special considerations for manual wheelchairs
3090 T As for the fAdescends slight inclineo ski
3091
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5.20ROLLS ACROSS SIDESLOPE

Versions applicable
1 Manual wheelchair: * (skill #18)
1 Powered wheelchair* (skill #19)

Description
1 The subject moves the wheelchaiross a slighgide-slopewithout turningdownhill or
uphill significantly, then repeats the task in the opposite direction.

Rationale

9 Sideslopes (or crosslopes) are frequently encountered in built and natural
environments. Sidewalks, for instance, are usually sloped 2% (1:50) toward thécstree
allow water to run off. Steeper grades are also often found (e.g. where sidewalks cross
driveways). The yaw axis of a wheelchair (i.e. the vertical axis around which the
wheelchair turns toward the left or right) is between the drive wheels. If thisiced
center of gravity of the wheelchair and user is ahead of the drive vemekefaore on the
casters that are free to tyas is usually the case with reaheetdrive wheelchairs), the
wheelchair will tend to turn downhill on a sidepe fdownhill turning tendenay). If
the combined center of gravity of the wheelchair and user is behind the drive wheels (as
is usually the case with fromtheeldrive wheelchairs), the wheelchair will tend to turn
uphill on a sideslope @uphill turning tendenay).

Prerequisites
 None.

Spotter considerations
1 Spotter starting position:

1 Slightly behind and downbhill from the wheelchair.
1 Risks requiring spotter intervention:

1 Sideways tip or fall downhill.

Equipment

1 Incline of 5, at least Z m long (in the line of mrgression) and at least 1.5 m wide.

9 Starting and finish lines perpendicular to the line of progression.

1 Atleast an extra 1.5 m before the starting line and beyond the finish line.

1 Means of monitoring if any of the downhill wheels drift or turn dowrthyligreater than
10 cm from the starting positiomhe slopeevel transition can be used, or any line
parallel to it.

Starting positions

1 Wheelchair\With the wheel locks off, and all wheels on the sloped surface, oriented in
the line of progression acrotee slope. The downhill drive wheel is positioned 10 cm up
the slope from the line used to detect if the wheelchair has turned downhill. The axles of
the leading wheels must be behind the starting line. The casters should be trailing
appropriately for thelirection of travel so that there is no initial deflection of the
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wheelchair due to the casters realigning themselves. If the subject wishes to perform the
skill in the backward direction, the tester may assist the subject in getting the wheelchair
into position to do so.

Instructions to subject

1 Optional screening questiansC aim y@® u é ?

1 AMove the wheelchair straight across the slope to the finish pogitidicate it)."
1 ANow do the same thing in the other direction

Capacity scoring criteria
T A"Advamasedo: As for the general scoring crit
1T APasso: As for the general scoring criter:i
1 The skill may be performed in the forward or backward direction.
1 The leading wheels cross the finish line.
1 No downhill wheel crosses the line 10 cm downhill froma $tarting position.
T AParti al passo: As for the general scoring
1 The subject covers <2 m in both directions.
1 The subject is successful in one direction, but not the other.
AFail o: As for the general scoring criterdi
ANot possi leiseoban oplidmfosthisskillo r
ATest i nAspfoetherganeral scoring criteria.
Comments recorded: As for general scoring criteria.

= =4 -4 -9

Special considerations for caregivers

T The caregiverbdos feet need not rhemain abo
caregivero6s usual position relative to t
wheelchair.

Special considerations for manual wheelchairs
1 An advancegpass score may be awarded if the subject performs the skill in the wheelie
positionbut the wheeligosition is not necessary for an advanpeads score

Special considerations for powered wheelchairs

1 A front-wheeldrive wheelchair will tend to seHfteer uphill instead of downhill, but there
is no penalty for this if the wheelchair is able to comptle¢alistancen the space
available without any downhill wheel (e.g. a rear caster) in contact with the surface
moving below the line.
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5.21ROLLS ON SOFT SURFACE

Versions applicable
1 Manual wheelchair: * (skill #19)
1 Powered wheelchair* (skill #20)

Desciption
1 The subject moves the wheelchair a short distance on a soft surface.

Rationale

1 There are many types of soft surfaces (e.g. carpet, dirt, grass, gravel, sand dhahaw)
wheelchair user may encount@ropulsion is more difficult on such surésc(increased
rolling resistance) because the wheels tergirtl into the surfageespecially wheels that
are narrow or of small diameter.

Prerequisites
1 None.

Spotter considerations
1 Spotter tarting positionBehind the wheelchair, holding ordspotter strap with one
hand (if a manual wheelchair).
1 Risks requiring spotter intervention:
1 Rear tip when accelerating.
1 Overuse injury due to the additional forces needed.

Equipment

1 Pathway that idludes a soft surface at leash th long andat leastl.5 m wide.

1 There should be an additional 1.5 m of soft surface before the starting line and 1.5 m
beyond the finish line.

1 A gym mat(5 cmthick) is often used indoors as an example sdfasurface because it is
readily available and easy to keep clean. Outdoor examples of soft surfacesdreiadie
sand or grass.

1 Note: Some sad and gravel pits have lips that make it difficult to get into and out of

them. It is the 2 m of soft surface that is the focus of this skill, not the entry and
exit.

Starting positions

1 Wheelchair: Fully on the soft surface with the leading wheel axdbmb the starting
line. If the subject wishes to perform the skill in the backward direction, the tester may
assist the subject in getting the wheelchair into position to do so.
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Instructions to subject
1 Optional screening questiansC afm y@® u é ?
1 AMove the wheelchair to the finish positigni ndi cat e it ) . 0

Capacity scoring criteria
T A"AAdvanced passo: As for the general scorin
T APasso: As for the general scoring criteri
1 The leading wheel axles amovedbeyond the finish line.
1 All techniques ar@ermitted, such as forward or backward approaches.
1 During the course of any single attempt, a subject may use different approaches.

AParti al passo: As for the general scoring
AFail 0o: As for the general scoring criter:i
ANot pos s c¢otelsaadan oplidnifosthissskill.

ATest i nAspfoethergaeneral scoring criteria.
Comments recorded: As for general scoring criteria.

pecial considerations for manual wheelchairs
The wheelchair user may use the feet.
Examples of dvanced telenique includgoopping the casters slightly off the soft surface
andmoving the wheelchair well forward with each propulsion cycle. Alternatively, an
advanceepass score may be awarded if the subject performs the skill in the wheelie
position.

= =2 (N = =4 =4 8 A

Special corsiderations for powered wheelchairs
T The wheelchair user may use the wheelchair
leg-rest elevation) to reduce the weight on the smaller wheels.
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5.22GETS OVER OBSTACLE

Versions applicable
1 Manual wheelchair: * (skill #20)
1 Powered wheelchair* (skill #21)

Description
1 The subject moves the wheelchair over an obstacle.

Rationale

1 Wheelchair users often encounter obstacles (e.g. door threshiol@dsjous sizes and
shapegshat they may not be able to simplylraVer. Alternative strategies may be
needed. For example, a manual wheelchair user might need to pop the casters over the
obstacle whereas a powered wheelchair user might need to change the mode setting to
one with more power.

Prerequisites
f None.

Spotter considerations
1 Spotter starting position:

1 If using a engle spotter, he/she should be behind the wheelchair, holding onto a
spotter strap with one hand (if a manual wheelchair)atdingthe other hand in
front of the wheelchair usero6s shoul der.

1 If using two spotters (as is recommended), the second spotter should stand to one
side of the level change.

1 Risks requiring spotter intervention:

1 Rear tip when accelerating to pop casters from the surface (if a manual
wheelchair).

1 Forward tip or fall if thecasters strike thebstacle

Equipment

9 Path on a smooth level surface that is at least 1.5 m atitkgst 3 m long before the
obstacle (for subjects who use a moving approachatledst 1.5 m after the obstacle.

1 Obstacle 5 cm high,0 cm across (ithe line of progression) arat leastl.5 m wide,
rectangular in crossection (i.e. a vertical front face without a bevel).

1 The obstacle should be secured to sufficiently withstand horizontal forces.

1 The obstacle may be frestanding or braced across@odwvay.

Starting positions
1 Wheelchair: Facing the obstacle with the leading wheels atligast from it.

Instructions to subject
1 Optional screening questiansC afm y®@ ufé 2 he s u npoe c tt haen stveesrtse ri
should repeat the question regardinghbstacldowerin height.
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9 AGet your wheelchair over the obstaclé

Capacity scoring criteria

T AAdvanced passo: As for the general scorin
1 A moving approach to the obstacle is used.

f APasso: As for the gener al scoring criteri
1 All parts of thewheelchair must pass beyond the obstacle.

T AParti al passo: As for the general scoring

1 At least the casters are over Biem-high obstacle.
1 The subject is successful on a lower obstacle (e.g. 2.5 cm high), if one is

available.
AFai | O:egénsral coring ctitdria.
ANot possibledo: This score is not an optio

1
1
T ATest i nAsfoethmerganeral scoring criteria.
1 Comments recorded: As for general scoring criteria.
Special considerations for caregivers
1 A caregiver may re@st assistance from the wheelchair user during this skill, in the form
of having the wheelchair user | ean backwar
facilitate the different stages of the skill.

Special considerations for manual wheelchairs
1 Thewheelchair user is permitted to use his/her feet or stand up to get over the obstacle.

Special considerations for powered wheelchairs

T The wheelchair user may use the wheelchair
leg-rest elevation) to reae the weight on the smaller wheefgo clear the footrests

1 If the subject approaches the obstacle with excessive speed, leading to unnecessary
jarring and potential loss of control, an advanpads score should not be awarded and a
comment should bescorded.

Special considerations for scooters

1 If the subject approaches the obstacle with excessive speed, leading to unnecessary
jarring and potential loss of control, an advanpads score should not be awarded and a
comment should be recorded.
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5.23GETS OVER GAP

Versions applicable
1 Manual wheelchair: * (skill #21)
1 Powered wheelchair* (skill #22)

Description
1 The subject moves the wheelchair over a gap across the line of progression.

Rationale

1 A gap in surface support is a commonly encountereddndeig. due to a rut in the road,
a water channel or a space between a subway platformsarimvay train). Gaps that
only affect one wheel at a time are not usually major obstacles. In this section, only gaps
that are as wide as the wheelchair will basidered. Smaltliameter wheels (such as
casters) can drop into such gaps, causing a sudden deceleration that can tip the
wheelchair over forward or lead to the wheelchair user falling out of the wheelchair.
Even if no tip or fall occurs, it can be diffittio get the wheelchair out of the gap.

Prerequisites
 None.

Spotter considerations
1 Spotter starting position:
1 If using a sngle spotter, he/she should be behind the wheelchair, holding onto a
spotter strap with one hand (if a manual wheelchair)hatding the other hand in
front of the wheelchair usero6s shoul der
1 If using two spotters (as is recommended), the second spotter should stand to one
side of the gap.
1 Risks requiring spotter intervention:
1 Rear tip when accelerating to pop casters frorfasar(if a manual wheelchair).
91 Forward tip or fall if the casters drop into the gap.

Equipment

1 Path on amooth level surfacthat is at least.5 m wideat least 3 m long before the gap
(for subjects who use a moving approach) anéast 1.5 m aftehé gap.

1 The gap should be ~5 cm deep, the full width of the path and 15 cm across (in the line of
progression).

1 If a gap is not readily available, one can be easily simulated. For instance, two folding
tables (with the legs folded), two wooden platformsagy gym mats can be put close
together.

Starting positions
1 Wheelchair: Leading wheels at ledsh m in front of the gap.

Instructions to subject
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1 nGet your wheelchair overthegépi ndi c at

Capacity scoring criteria
T AAdvanced passo: As fo

T APasso: As f orcritelae gen
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he s unpoe c tt haen stveesrtse rii
should repeat the quéest regarding gap with smaller dimensions

e it).o

r the gener al
1 A moving approach to the obstacle is used.

er al scor i

ng

scorin

1 The task is over when all components of the wheelchair are on the level

surface beyond the gap.
T AParti al passo: As for
1 At least the casters get beyond the gap.

the gener al

1 A partiatpass score may be awarded if the subjesticgessful over a gap
with smaller dimensiong.g. 7.5 cm in the line of progressiononly 2.5 cm

deey), if one is available.

fAaFail 6: As for the gen
fTANot possibled: This s
1 ATest i nAsforhe gemarab scoring criteria.
1

Comments recorded: As for general scoring criteri

Special considerations for caregivers
1T As for Athe gets over

Special considerations for manual wheelchairs
1T As for Athe gets over

Special considerations for powered wheelchairs
T As for Athe gets over
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5.24ASCENDS LOW CURB

Versions applicable
1 Manual wheelchair: * (skill #22)
1 Powered wheelchair* (skill #23)

Description
1 The subject gets the wheelchair up a low curb.

Rationale

1 Level changes (e.g. curbgme entries, uneven sidewalk sectjaar® common obstacles
in the natural and built environments. The ability to manage low curbs is useful but
practice on low curbalsoprovides an opportunity to hone techniques will be needed
for higher curbs.

Prerequisites
1 None.

Spotter considerations
1 Spotter starting position:
1 For this and later curbandling and stairs skillg,spotter strap is of little use if a
sideways tip or fall occurs.
1 If using a sngle spotterhe/she should be behind the wheelchair, with both hands
close to the pushandles (if any) ocloseto the backrest componertsbest
guard against a sideways tip if one wheel goes up the curb before thdfother
there are no pushandles, some othexéd portion of the wheelchair or the
wheelchair user may be used.
1 If using two spotters (as is recommended), the second spotter should stand to one
side of the level change.
1 Risks requiring spotter intervention:
1 Rear tip when accelerating to pop castesm surface (if a manual wheelchair).
91 Forward tip or fall if the casters strike the curb.
1 Sideways tip if one wheel gets up onto the upper level before the other.

Equipment

1 Path on a smooth level surface that is at least 1.5 m wicgt éast 3 m longefore the
curb (for subjects who use a moving approa€hg pathway on the upper level leading
awayfrom the curb edge should be at least 1.5 m wide and at least 1.5 m long.

The curb should be 5 cm high.

The nosing of the curb should be gently rounded.

Bracinga simulated curb (e.g. a wooden platform or folded tadge)nst a solid object
(e.g. a wall) or weighting is usually needed to prevahfrom moving whent is struck
by the wheelchair.

= =4 =

Starting positions
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3445 1 Wheelchair: All wheels are on thhevel surface below the curb, facing the curb and at

3446 leastl.5 m from it.

3447

3448 Instructions to subject

3449 1 Optional screening questiansC aim y@® u é ?

3450 1 nGet the wheelchair up on the curl®

3451

3452 Capacity scoring criteria

3453 T AAdvanced passo: As fiaor t he general scorin
3454 1 A moving approach to the obstatdaused

3455 T APasso: As for the general scoring criteri
3456 1 The task is complete when all wheels are on the upper surface, with the

3457 wheelchair user seated upright in the wheelchair.

3458 1 The subject may remove the footrests aeposition the rear artip devices

3459 but must do so independently.

3460 1 The wheelchair user may get out of the wheelchair to accomplish the task.

3461 1 Curbclimbing aids may be used if the wheelchair is equipped with these

3462 devices, but the subject must be abladtivate and inactivate the aids

3463 independently.

3464 T AParti al passo: As for the general scoring
3465 1 If moving forward, he subject getthe castersbut not the rear wheelgp

3466 onto the upper level.

3467 1 If moving backward, the subject gets the rear whéelsnot the casters, up

3468 onto the upper level.

3469 1 The subject successfully ascends a smaller level change (e.g. 2.5 cm high), if

3470 one is available.

3471 T AFail o: As for the general scoring criteri
3472 T ANot possibled: This score is not an optio
3473 T ATest i nAspfoethie genera scoring criteria.

3474 1 Comments recorded: As for general scoring criteria.

3475

3476 Special considerations for caregivers

3477 T As for the fAgets over obstacled skildl

3478 9 If a caregiver uses poor ergonomic technique (e.qg. lifting ratherdfary the

3479 wheelchair up onto the upper level), no more than a pass score should be awarded.

3480

3481 Special considerations for manual wheelchairs

3482 T As for the fAngets over obstacleodo skildl

3483

3484 Special considerations for powered wheelchairs

3485 T As for t he dlged ssloivlelr. obst a

3486

WSP5.0originally approved for distribution and uséugust 17 2018
Currentedition August17, 2018



3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
3526
3527
3528
3529
3530
3531

101

5.25DESCENDS LOW CURB

Versions applicable
1 Manual wheelchair: * (skill #23)
1 Powered wheelchair* (skill #24)

Description
1 The subject gets the wheelchair down a low curb.

Rationale
T As for the Nnascends | ow curbo skil!l

Prerequisites
f None.

Spotter considerations
1 Spotter starting position:

1 If the wheelchair user uses the forward direction, simply rolling off the low curb,
the spotter may simply stand on the lower level close enough to intervene if the
wheelchair tips forward or the wheel@haser falls from the wheelchair.

1 If the task is performed forward in the wheelie position, the spotter should be behind
the wheelchair, with one hand close to each fastdle(if a manual wheelchair) to
best avoid a sideways tip if one wheel descemrdisrb the otherf a second spotter
is available, he/she should be on the lower level.

1 If the wheelchair user uses the backward technique, the spotter should be standing
on the lower level with the hands positioned near the-paskles (if a manual
wheethair).

1 Risks requiring spotter intervention:

1 Forward tip or fall from the wheelchair if the task is performed by rolling forward off
the curb.

1 Rear tip if performed in the backward direction.

1 Rear tip if performed forward in the wheelie position.

1 Sidewas tip if one wheel drops off the upper level before the other.

Equipment

1 Asforthehascends | ow curbo skill except, becau
changes from a higher level than they can ascend, some alternative means (e.g. an
incline) of geting to the upper level is recommended.

Starting positions
1 Wheelchair: All wheels are on the level surface above the curb edge, facing the edge,
with the leading wheels at least 0.5 m away from it.

Instructions to subject
1 Optional screening questiansC aim y@®@ u é ?
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1 0nGet the wheelchair down to the lower level

Capacity scoring criteria
T AAdvanced passo: As for the general scorin
1 Descending forward in the wheelie position or using the moving transient
casterpop technique generally warrant an adeedpass score biuhese
methodsare not necessary for this score.
T APasso: As for the general scoring criteri
1 The task is complete when all wheels are on the lower level, the wheelchair
user is seated upright in the wheelchair and the wheelcheseisd roll away
(i.e. not hung up on the footrests or rear-éiptdevices).
1 The wheelchair user may get out of the wheelchair to accomplish the task.
1 The subject may remove the footrests and reposition the redipasvices
but must be able to do $ndependently.
T AParti al passo: As for the general scoring
1 The subject successfully descends a smaller level change (e.g. 2.5 cm high), if
one is available.

T AFail 6: As for the general scoring criteri
T ANot possi bl eo: tonfarthisskit or e i s not an op

T ATest i nAsfoethemgaenera scoring criteria.

1

Comments recorded: As for general scoring criteria.

Special considerations for caregivers

1 A caregiver of a manual wheelchair user may request assistance from the wheelchair user
during this skillif performed in the backward directiom the form of having the
wheelchair user lediorward therb ac k war d at t he caregiver 6s
different stages of the skill.
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5.26 ASCENDS HIGH CURB

Versions applicable
1 Manud wheelchair: * (skill #24)
1 Powered wheelchairX

Description
1 The subject ascends a high curb.

Rationale

T As for the fAascends | ow curbo skill. Altho
commonplace in many parts of the world, curbs or large lexalgds are still commonly
encountered. This skill is not applicable for most powered wheelchairs and scooters
because of the difficulty and danger involved.

Prerequisites
M "nAscends | ow curbo skil!l

Spotter considerations

1 Asforthehascends Illlow curbo ski
Equipment
1 Asforthehascends | ow fthecurbigl5ankigh. | except

Starting positions
i1 Asforthehascends | ow curbo skil!l

Instructions to subject
1 Optional screening questiansC afm y@® u é ?
1 AGet the wheelchair up on the curl®

Capacity soring criteria

T AAdvanced passo: As for the general scorin
1 Asfort he fiascends | ow curbo skill.

1T APasso: As for the general scoring criteri
1 Asfort he fiascends | ow curbo skildl

T AParti al passo: As f.or the general scoring
1 Asfort hec diméds | ow curbo skildl
1 The subject successfully perfostie skillusing a 10 cm curb (if one is
available).

T AFail o: As for the gener al scoring criterdi
T An automatic fAfail o score dedthar|l d be a
Afascends Iskwldurb

T ANot possibleo: This score is not an optio

T ATest i nAsfoetherganeral scoring criteria.
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Special considerations
1 Asforthefi a s c lewcdusrskillo
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3610 5.27DESCENDS HIGH CURB

3611

3612 Versions applicable

3613 1 Manual wheelchair: * (skill #25)

3614 1 Powered wheelchairX

3615

3616 Description

3617 1 The subject gets the wheelchair down a high curb.

3618

3619 Rationale

3620 T As for t he fdes theapprepridtedeshnique forbahicusbldiiferslin.

3621 some respects from that used for a lower curb heldiet highcurbskill is not applicable

3622 for most powered wheelchairs and scooters because of the difficulty and danger involved.
3623

3624 Prerequisites

3625 T "Descends | ow curbo skil!/

3626

3627 Spotter consderations

3628 1 Spotter starting position:

3629 1 Asfortheindescends high curbo skill

3630 1 Risks requiring spotter intervention:

3631 1 Asfortheidescends high curbo skildl

3632

3633 Equipment

3634 TAs for Aascends high curbo skild/

3635

3636 Starting positions

3637 1 Wheelchair: The leading wheels aast 0.5 m from the curb edge.

3638

3639 Instructions to subject

3640 1 Optional screening questiansCam yo ,He® | f a met hod i s desc
3641 tester has concerns abginbm the perspective of being able to spot the skill in a manner
3642 that is safe for botthe subject antestpersonnel, the tester may allow the subject to

3643 choose another method without penalty.

3644 1 fGet the wheelchair down the curld

3645

3646 Capacity scoring criteria

3647 1T "Advanced passo: As for the general scorin
3648 1 Asfort he fAidescerklls | ow curbo s

3649 1 AnPasso: As for the general scoring criter:i
3650 1 Asfort he fidescends | ow curbo skildl

3651 T AParti al passo: As f.or the gener al scoring
3652 1 Asfort he Aidescends | ow curbo skildl

3653 1 The subject successfully performs the skill using a 10 cm curb (if one is

3654 available).
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T nFail o: As for the gener al scoring cr
TA Afail oo score should be automat.
Afdescendéd d$biwl lcur b

T ANot possibleo: This score is not an

T ATest i nAsfoethegenera scmy criteria.
1 Comments recorded: As for general scoring criteria.

Special considerations for caregivers

1 Serious jarring can occur if a caregiver attempts to bring the wheelchair off the curb
backward in the wheelie position. The tester or trainer shotddsene and award a fall
score.
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5.28PERFORMS WHEELCHAIR -GROUND TRANSFERS

Versions applicable
1 Manual wheelchair: * (skill #26)
1 Powered wheelchair* (skill #25)

Description
1 The wheelchair useregs from the wheelchair to the ground and back.

Rationale

1 Gettingto and fromthe ground is useful for an activity (e.g. gardening or playing with a
child). Getting from the ground back into the wheelchair can also be helpful when
recovering from dip or fall.

Prerequisites
1 fPerforms level transfedts s ki | |

Spotter considerations
1 Spotter starting position:

1 If there is a mgle spotter, he/she should be near the wheelchair, in a position to
prevent the wheelchair from tipping owaerd topreventthe subjectrom falling to the
ground.

1 If two spotters are @sl, one spotter should focus on the wheelchair user and the other
spotter on preventing the wheelchair from sliding or rolling away. However, the
second spotter should not touch the wheelchair unless it is necessary to intervene.

1 Risks requiring spotter iarvention:
1 Rear, forward or sideways tqy fall.

Equipment
1 Smooth level surface. It is permissible to use a thin cushionedmihe floorto protect
the skin and to avoid soiling the clothes.

Starting positions
1 Wheelchair user:
1 Seated in the whediair, facing the mat (if any).
1 Once on the ground, the subject may be seated in whatever positiondne/sbes
on completion of the initial transfer to the ground.

Instructions to subject

91 Optional screening questiansC afm y@® u é ?

1 If the tester has dduis about the ability of the subject to perform this skill, he may wish

to ensure that enough assistance or equipment is available to assist the subject back into
the wheelchair.

AiGet yourself onto the groundo

fiNow, get back into the wheelchaio

= =
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Capacity scoring criteria

T AAdvanced passo: As for the general scorin

f APasso: As for the general scoring crit

1 The transfer to the floor is complete when the subject is seated on thefloor
amat (if provided) or on his/her own cushion if itshaeen removed

1 The transfer back into the wheelchair is complete when the subject is on the
wheelchair seat, ready to roll away. If the subject removes the seat cushion as
part of his/her technique, it is required that the cushion be picked up but it is
not necessary to get the cushion back under the buttocks. This is in
recognition that the wheelchair user is usually able to go to another sitting
surface and transfer out of the wheelchair to replace the cushion.

1 No external aids (e.g. the transfer bersthirsor a lift) may be used.

T AParti al passo: As for the general sc
1 The subject can get to the ground, but not back into the wheelochgice
versa
fAaFail o: As for the general scoring cri

1 An automatic fail score is awarded iftheu b j e ct perioimslevdl t h e
transfer®e s ki | |
1 The subject does not describe a safe and effective method.
T ANot p olbisis notlaraption for this skill
T ATest i nAsfoethemgaenera scoring criteria.
1 Comments recorded: As for genesabring criteria.

Special considerations for caregivers
1 The caregiver may receive assistance from the wheelchair user in performing the skill. |
IS not a reasonable expectation that a single caregiver could carry out this skill alone.

Special consideations for powered wheelchairs
1 If the powered wheelchair has positioning options (e.g-tseight variation), they may
be used.
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5.29PERFORMS STATIONARY WHEELIE

Versions applicable
1 Manual wheelchair: * (skill #27)
1 Powered wheelchairX

Description
1 The subject achieves the wheelie position (balancing on the rear wheels), maintains it for
a period of time and brings the casters back to the floor.

Rationale
1 The stationary wheelie is a foundation skill for a number of functional skills that can be

bestperformed in the wheelie position, skills such as descent of a steep incline or descent

of a high curb. The stationary wheelie position can also be used to avoid postural
problems that can cause neck strain from looking up. This skill is not applicablegor
powered wheelchairs and scooters.

Prerequisites
1 None.

Spotter considerations
1 Spotter starting position:
1 Usually the spotter standelind the wheelchair holding onto a spotter strap.
1 The skill can also be spotted fronsiéting or crouchingposiion in frontof and to
one side of the wheelchair, with a hand ready to apply a downward and backward

force to the wheelchair userods knee or a
1 Risks requiring spotter intervention:
1 Rear tip if the subject overshoots on taitkor loses balance.
Equipment
T As for the Aturns in placeo skildl
1 Means(e.g. a tape measuref) measuringlistance
Starting positions
T Wheel chair: As for the Aturns in placeod sk
Instructions to subject
1 Optional screening questiansCafm y® u é ?
1 nGet the wheelchair into the wheelie position and hold it until | tell you to stop. Keep the
wheelchair as close to the starting position as posgibticate the lines)."
1 After 30s, ‘Come down now 0
Capacity scoring criteria
T AAdvanced pagese@lscodngcriferar t he
T APasso: As for the general scoring criteri
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1 The subject achieves the wheelie position and holds this position in a
controlled manner fo®30 seconds
1 After 30 s, a controlled return to the upright position is made. The subject
must wait for the instruction to bring the casters back to the floor before doing
So.
1 Itis permissible to use the feet to achieve the wheelie position but not to
maintain it.
T APartial passo: As for the general scoring
1 The subject achieves the wheelie position and holds this position in a
controll ed peaomdser for O 15
1 The subject performsaaidedwheelie (casters off the floor, balanced on rear
antitip devices).
hFail 6: As for the general scoring criteri
1 The subject does not achieve the wheelie position.
1 The subject ehieves the wheelie position but holds it for < 15 sec.
Not possibled: This score is not an optio
T e s t i nAp foetlme meneral scoring criteria.
Comments recorded:he direction and extent (if > 0.5 m) of any horizontal displacement
between the starting point and the redureel axles after landing from the wheelie
position.

=
>

E ]
) B 14

Special considerations for caregiers

1 There is no need for a caregiver to maintain the wheelie for 30 s as long as the tester is
satisfied that the caregiver has achieved the balance position correctly and is capable of
maintaining it.
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5.30TURNS IN PLACE IN WHEELIE POSITION

Versions apgicable
1 Manual wheelchair: * (skill #28)
1 Powered wheelchairX

Description
1 Inthe wheelie position, the subject turns the wheelchair around to the left and right to
face in the opposite direction, in as tight a space as possible.

Rationale

T As fourtnhbeiiatplaceo skil!

1 Wheelchair users often encounter situations in which they need to perform a wheelie to
make a tight turn. The area needed on the
wheelie position than when all wheels are on the surface

Prerequisites
T APerforms stationary wheelieo skil!l

Spotter considerations

T As for the fAperforms stationary wheelieodo s
Equipment
T As for the Aturns in placeo skildl

Starting positions
T As for theoAasukrhs.in place

Instructions to subject

1 Optional screening questiansC afm y@® u é ?

1 AGet the wheelchair into the wheelie positioa

1 fKeeping the wheelchair in as tight a space as possible, turn the wheelchair around until
you are facing in the opposite directiord

1 If necessary, the wheelchairrgpositioned over the starting position.

1 ANow turn the chair in the other directigmdicate it)until it is back where you startedo

Capacity scoring criteria

T AAdvanced passo: As for the gener al scorin
T As for theoskhurns in place
T APasd: As for the gener al scoring criteria.

T As for theonsurhs.in place

1 The wheelchair must be kept in the wheelie position throughout the turn.

1 Thecasters mapereturredto the floor between the turns to the left and right.
T AParti al theageneral scoridgcritéria.r

T As for theoskhurns in place
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3860 T AFail 6: As for the gener al scoring criterdi
3861 TAs for theofsuirhs.in place

3862 TAn automatic fAfail o score is awarded i
3863 stationary wheeli@ s ki | | .

3864 T ANoti pbee: This score is not an option for
3865 T ATest i nAsfoethegeneral scoring criteria.

3866 1 Commentsrecordedsf or t he Ad ughkiisl li.n pl ace

3867

3868 Special considerations

3869 1T The caregiverodos feet shoul d bethegroundsforder e d
3870 the purpose afeasuringany dimensions

3871
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5.31ROLLS FORWARD AND BACKWARD IN WHEELIE POSITION

Versions applicable
1 Manual wheelchair: * (skill #29)
1 Powered wheelchairX

Description
1 The wheelchair user achieves the wheelie position, amdnttoves the wheelchair forward
(and later backward) a short distance in this position.

Rationale
1 Moving forward in the wheelie position is useful whagproaching obstacles for which it
is advantageous to have the casters off the surface (e.qg. fostentef high curbs or
the descent dfteep inclines)Moving backward in the wheelie position is usefutight
spaces, where it is not possible to turn around, for instance to raise the casters over an
obstacle (e.g. a stick on the ground or a towed bathroom floor). Also, the backward
skill allows the wheelchair user to ease up to a wall or objeatstgahich he/she can
lean (i.eforthetiltrestv ar i ati on of the Arekki)eves press.

Prerequisites
1 Thef p e r fstatiomargwheelie skill.

Spotter considerations
T As for the fAperforms stationary wheelieodo s

Equipment
1 A smooth level surfac& m longand at least.5 m wide.
9 Starting and finish lineat 0 and 2 mThe finish line for the forward component of the
skill canfunction as the starting line for the backward component.
1 Space at leadt.5 m before the starting line and beyond the finish line.
T Note: The floor markings for the Aturns 1in

Starting positions

1 Wheelchair: The wheelchair usersisated in the wheelchair with the leading wheels
behind the starting lind’he casters are the leading wheels for the forward component of
the skill and the rear wheels are the leading wheels for the backward component.

Instructions to subject

91 Optional sceening questions Caf y® u é ?

1 fGet into the wheelie position and push the wheelchair straight forward until | ask you to
stopo After crossiStogothe finish |ine, A

1 After the subject complesehe skill attemptin the forward direction, the testezpeats
the test irnthe backward direction.

Capacity scoring criteria
T AAdvanced passo: As for the gener al scorin
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T APasso: As for the gener al scoring criterdi
1 The subject is required to achieve the wheelie position and travel 2 m in both
directions.
1 The subjecthouldcometoastoptorb eyond the finish |ine

command, before allowing the casters to touch the floor.
1 The subject may bring the casters back to the floor between the forward and
backward skills, but need not do so.
T AParti al passo: As for the general scoring
1 The subject perforsthe skillsuccessfullyn one direction, but not the other.
f The subject can perform the skill in both directions®or0lm.

T AFail o: As for the gener al scoring criteri
1 An automatic fail score should be awarded if the subject has failed the
Astationary wheelieo skildl
T ANot possibleo: This score is not an optio
1 ATest i nAspfoethegenera scorg criteria.
1 Comments recorded: As for general scoring criteria.

Special considerations
f None.
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5.32DESCENDS HIGH CURB IN WHEELIE POS

Versions applicable
1 Manual wheelchair: * (skill #30)
1 Powered wheelchairX

Description

ITION

1 Inthe wheelie positiorthe subject dscends high curb in the forward direction.

Rationale

115

1 Large level changes (e.g., curbs) are common obstacles for wheelchair users. Using a
wheelie to descend a level change in the forward direatlows the wheelchair user to
maintain foaward movement and to see any dangers that lie ahead. Also, the wheelie
position prevents the footrests from making contact with the lower level, which can
decelerate the wheelchair and cause a forward tip or fall from the wheelchair.

Prerequisites
T APerrmhiso st ationary wheeli eo

Spotter considerations
1 Spotter starting position:

skill

TFor a single spotter behind the

near the pushandles of the wheelchair.

wheel

1 If using two spotters, as is recommendée, spotter behind the wheelchair should

have his/her hands near the ptsimdles and the second spotter should stand beside

and below the curb.
1 Risks requiring spotter intervention:
1 Reartip.
1 Forward tip or fall.
1 Sideways tip if one wheel drops off thpper level before the

Equipment
1T As for the fAndescends high <c

Starting positions
T As for the

N

descends high ¢

Instructions to subject
1 Optional screening questiansC aim y@® u é ?
1 nGet your wheelchair into the wheelie positon

other.

ur bo

ur bo

s ki

s ki

1 fNow, staying in the wheelie position, move forward down the curb under cowtrol

Capacity scoring criteria
T AAdvanced passo: As for the
T APasso: As for the gener al
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3983 1 The subject achieves a controlled wheelighenupper level, approaches the

3984 curb by moving forward in this position and then lowers the rear wheels to the

3985 lower level under control with the rear wheels striking the floor before the

3986 casters.

3987 T AParti al passo: As for the general scori
3988 1 The subject performs the skill on a 10 cm curb, if one is available.

3989 fAaFail 6: As for the general scoring criter
3990 1 An automatic fail score should be awarded if the subject has failed the

3991 Aperforms stationary wheelieo skildl
3992 T ANot possi bl eo:optiorhforthisskit. or e i s not an

3993 T ATest i nAsfoethmergaenera scoring criteria.

3994 1 Comments recorded: As for general scoring criteria.

3995

3996 Special considerations

3997 1 None.

3998
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5.33DESCENDS STEEP INCLINE IN WHEELIE POSITION

Versions applicable
1 Manual wheelchair: * (skill #31)
1 Powered wheelchairX

Description
1 Inthe wheelie position, the subject moves the wheelchair from a level surface down a
steepincline to another level surface, stopping part way.

Rationale

1 Descending a steep incline in the forward directioméewheelie position lessens the
problem of loss of traction (affecting braking and control) when the uphill wheels
become unloaded. This technique also reduces the likelihood of forward tips or digging
the footrests into the floor at the transition betwienbottom of the incline and the level
surface. For very steep inclines, this techniqgue may be the only way to get down the
incline without tipping overStopping parivay down the incline demonstrates control.

Prerequisites
T APerforms statdlinlalr.y wheel i e

Spotter considerations

T As for fAdescends steep inclineo.
Equipment
T As for fAidescends steep inclineo

Starting positions
T As for fAidescends steep inclineo

Instructions to subject

1 Optional screening questiansCafm y® u é ?

1 fGet your wheelchair o the wheelie position 0

1 fNow, staying in the wheelie position, move the wheelchair down theuraaep contro
stopping about hativayd o wn . 0

T Aft er tQarey orstod tbepottonii anahd stop when you are off the ramp

Capacity scoring criteria

T AMdvanced passo: As for the general scoring
TAs for fAndesceskdls steep inclinebo
1T APasso: As for the general scoring criteri

1 The subject achieves the wheelie position on the platform above the incline,
proceeds down the incline with tiwheethair under control

1 The subjecbrings the wheelchair to a stop about vedfy down the incline and
at the bottom of the ramp. The casters may be brought to the surface as soon
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4044 the rear wheels have reached the level surface at the bottom.

4045 T APartoal Apaésr the general scoring criter:i
4046 1 The subject proceeds at least 2 m down the incline.

4047 1 The subject successfully performs the skill on a slight incline (5°).

4048 T AFail 6: As for the general scoring criteri
4049 T An automatic fAfail otseosebslectl d abésaw
4050 stationary wheeli@skill.

4051 T ANot possibleo: This score is not an optio
4052 T ATest i nAsfoethmergaenera scoring criteria.

4053 1 Comments recorded: As for general scoring criteria.

4054

4055 Special considerations

4056 1 None.

4057
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5.34 ASCENDS STAIRS

Versions applicable
1 Manual wheelchair: * (skill #32)
1 Powered wheelchairX

Description
1 The wheelchair user and the wheelchair get from the bottom of a set of stairs to the top.

Rationale

1 Although alternative means of getting fratlower to a higher level are often present
(e.g. using a ramp or elevator), stairs may sometimes be the only option. Although
exceptional manual wheelchair users can accomplish this skill alone while sitting in the
wheelchairthis methods not recommeretl due to the ergonomic stressaeshe arms
involved. Getting out of the wheelchair or using caregivers to assist with stair ascent is a
more reasonable approa&@tair ascenis not generally applicable to powered
wheelchairs and scooters.

Prerequisites
 None.

Spotter considerations
1 Spotter:

1 The spotter considerations vary depending upon the method used and the
number of spotters available.

1 Regardless of the method used, at least one spotter should be below the
wheelchair user on the stairs.

1 If the wheelchair user is in the wheelchair, the spotter below the wheelchair
should use one or both hands near or holding a fixed part of the wheelchair. If
holding a wheelchair part, it is important to avoid assisting or interfering with
the performance of thedk unless deliberately intervening.

1 If the wheelchair user is in the wheelchair and two spotters are available, one
should be abovéwith the hands near the pukhndles)and one below the
wheelchair.

1 Risks requiring spotter intervention:

1 Forward or reatip or fall.

1 Runawaydown the stairs.

Equipment

1 In describing a set of stairs, one refers to the horizontal and vertical dimensions as the
Aruno and Ariseo respectivel y.

1 There should be at least 3 stagachwith the following approximate dimensionsl8
cm rise, 28 cm run and width of at least 1.2AMthough 3 stairs are not many, they are
representative of the skills needed for a full flight of s{@gs11).

1 Rails should be available on both sides, at a height above the steps of about 90 cm. The
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rails should extend horizontally beyond the upper and lower stair boundaries by 30 cm or
more.

1 The set of stairs should end at the upper end on a level surface or platform that is at least
2 m?. A lip around the open edges of the platform is recommended.

1 No external aids (e.g. stair lift) may be used.

Starting positions
1 Wheelchair: Facing the stairs at least 0.5 m from the bottom stair.

Instructions to subject
1 Optional screening questiansC aim y@® u é ?
1 fGet yourselind the wheelchair up the stair®

Capacity scoring criteria
T AAdvanced passo: As for the general scorin
1T APasso: As for the general scoring criteri
1 Any effective and safe technique is performed, as long as at least 3 stairs are
completedwith the wheelchair user and wheelch@ming to resbn the level
surface above the stailsf t he subj-efowhees edh ati he mea h
he/she does not need to get back into the wheelchair because this is tested
elsewhereif t h perfaims wheelchaiground transfes s ki | | ) .
fTAParassad: pAs for the general scoring criter
f Thesubjectsuccessfullyascend 2Gtairs
1 Thesubject successfully asceswl set of stairs with longer runs dodower

rises.
T AFail o: As for the gener al scoring criterdi
T ANot possibled: This score is not an optio
T ATest i nAsfoethegenera scoring critar
1

Comments recorded: As for general scoring criteria.

Special considerations for caregivers
1 The caregiver may receive assistance from the wheelchair user in performing the skill.
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5.3 DESCENDS STAIRS

Versions applicable
1 Manual wheelchair: * (skill #33)
1 Powered wheelchairX

Description
1 The wheelchair user and the wheelchair get from the top of a set of stairs to the bottom.

Rationale

T As for the fAascends stairso skill. Although
descent is much lesstrenuous than ascent. Many wheelchair users who cannot ascend stairs
independently can descend theme®Btair descergkill is not generally applicable to
powered wheelchairs and scooters.

Prerequisites
1 None.

Spotter considerations
1 Spotterstartingposition

T As for the fAascends stairso skill

1 If the wheelchair user is proceeding independently down the stairs in the backward
direction, the spotter should be behind the wheelchair with the hands near the push
handles.

1 If the wheelchair user is proceadiindependently down the stairs in the forward
direction in the wheelie position, at least two spotters should be involved. One or two
spotters should be below the wheelchair with the hands near a fixed front part of the
wheelchair to resist tipping ormaway. The uphill spotter should be above the
wheelchair with the hands near the phsimdles to react to forwaridackwardor
sidewaydips, or runaway.

1 Risks requiring spotter intervention:
1 Forward rearor sidewaysip or fall.
1 Runawaydown the stairs.

Equipment

T As for the fAascends stairso skill

1 Because it is often possible to descend stairs that cannot be ascended, an alternative means
(e.g. a rampr lift) should be available to get the wheelchair and user to the top of the stairs.

Starting positions
1 Wheelchair: Facing the top of the stairs, with the leading wheels at least 0.5 m from the edge
of the top stair.

Instructions to subject
91 Optional screening questiansC afm vy @ ,lH&#0 The tester needs to know what method
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the subject plans to useorder to approve the attempt and to position the sggtter
1 nGet yourselaind the wheelchair down the stair®

Capacity scoring criteria

T AAdvanced passo: As for the general scorin
1 Asfort he fAascends stairso skildl
T APasso: As |Iscaningcriehae gener a
1 Asfort he fiascends stairso skill.
fAaParti al passo: As f.or the gener al scoring

1 Asfort he fiascends stairso skill.
 Thesubjet successfully descends O 2
1

stair

The subject successfully descsadset of stairs with longer runs and/or lower

rises.
T AFail 6: As for the general scoring c
1T ANot possibleo: This score is not an
1 ATest i nAspfoethe gedarabscoring criteria.

1 Ifitis not possible to get the wheelchair to the top of the stairs.
1 Comments recorded: As for general scoring criteria.

Special considerations for caregivers
1 The caregiver may receive assistance from the wheelchair usfonnping the skill.
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CHAPTER 6. THE WHEELCHAIR SKILLS TEST QUESTIONNAIRE (WST -Q)

The relationship between the WST and the \WiBhas been reported in the literature (see
http://www.wheelchairskillsprogram.ca/eng/publications pfhe correlation between the
total WST and WSTQ capacityscores has been found to be high, although the ST
scoredend to beslightly higher. The WST and WSQ each have advantages and
limitations, sumtmarized in Tablé.1.

Table 6.1 Comparison of WST and WSTQ

Consideration WST WST-Q
Time to administer ~30 minutes ~10 minutes
Obstacles needed Yes No
Space needed ~1000 square feet | None
Induces a training effect Probable (~5%) None known
Can ass&s capacityqando) Yes Yes
Can assess confidence No Yes
Can assess performand®ésdo) No Yes
Simulatedvs. real setting Simulated usually | Real
Affected by missindestequipment Yes No
Likelihood oflowered score due @testing | Occasional None
technicality
Degree of specificity of settings High Low
Possibility of a testing error Occasional Rare
Can be administered by phone No Yes
Can be administered by mailed No Yes
guestionnaire
Can be administered dime No Yes
Can be completed by agxy No Yes
Requires ability to follow instructions Yes No
Requires ability to communicate No Yes (unless proxy)
Potential to misrepresent functional level | Low Slightly greater
Provides detail aboudtowthe skills are Yes No
performed
Risk of injury Minimal None
Total scores Slightly lower Slightly higher

The advantages of the WSJ include that it requires less time, equipment and space to
perform, it does not appear to induce much of a training effect (like therégdo), it

avoids a trainingo-the-test effect, it allows one to assess confidence and performance as
well as capacityif the terms of the International Classification of Functioning, Disability, and
Health[ICF]) it i s more realistic (relattisinoig as
subject to limitations due to missitgstequipment (e.g. &5 cm curb at the time of testing,
subjects are not likely teeceive a lower score dueddestingtechnicality (e.g. a wheel

slightly over a line), the settings are less spedlfiaefined and the WSTQ may be the only
option for situations in which objective testing is impractical or impossible (e.g. during
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telephone interviews). The WSJ can be administered by phone, postal questionnaire-or on
line. It can be completed by agxy. There is no risk of injury.

The limitations of the WSTQ ar e t hat the tester must rely
understand the questions and to communicate valid answers. This limitation can be offset by
having a proxy (e.g. a caregiver) who krsothie subject well or a translator assist in

providing the answers. There is potential for the subject to overestimate or underestimate
his/her capacity and performance. The W@ toes not provide any detail abtwatwthe

skills are performed, limiting itasefulness as a guide to intervention (e.g. by altering the
wheelchair setip or by training).

The complementary benefits of the WST and W@Tan be captured by using them in
combinationWhen doing so, theelevantWST-Q questions for each skill arskaedfirst,
then the subject demonstrates the skill (WST) before moving on to the next skill.

6.1 Indications

As for the WST, for clinical purposes, the W-Tcan be used early in the course of a
rehabilitation program as a diagnostic measure, espeallstermine which (if any) skills

might be addressed during the rehabilitation process. By repeating the test on completion of the
rehabilitation phase (or later during follawp), the WSTQ can be used as an outcome

measure. The WSD may also be usedif program evaluation, to answer research questions

and to assist in wheelchair design.

6.2 Contraindications

The WSTFQ is only valid if the subject (or proxy) is able to communicate. As a screening
procedure, the tester should ask the potential sudlpeett information (e.g. date of birth,
diagnosis, length of time using a wheelchair and time up in the wheelchair each day) that can
be confirmed by chart review, the nursing staff or family members.

6.3 Time Limits

There is no upper time limit for tA¥ST-Q. Rests are permitted but are usually unnecessary
because the average time to complete the WST is only about 10 minutes. If the testing is
conducted on more than one day, the tester should document the dates.

6.4 GeneralScoring Template for WST-Q Individual Skill Questions

For individual skills, the initial question is about capacity. The capacity question, answer

options and definitions are summarized in T&bk A score for this question is mandatory
for each skill.
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Table 6.2. Capacity Quesion, Answer Options and Definitions for Each Skill

Capacity question:i Can you do it ?0
Answer Score What this means
Very well 3 Can do the skilsafely and very well
Yes 2 Can do the skillsafely at a basic level
Partially 1 Can do the skill in pa
No 0 Have never done the skill or couldtdo it right now.
Not possible NP | Thewheelchair does not have the parts to allow this skill.
with this (This option is only presented for skills where such a scor
wheelchair a possibility.)
Testing eror TE | When answers have not been recorded (e.g. inadvertently
because the test subject did not understand the question).

The next question about each individual skil

is an important determinant of te&tent to which wheelchair skills are actually used in
everyday life A lack of confidence may be due to a fear of falling or other injling

answer options and definitions are summarized in T&Blerhe confidence questions are
optional and may be giped if an assessment of confidence is not one of the purposes of the
guestionnaire.

Table 6.3. Confidence Question, Answer Options and Definitions for Each Skill

Confidence questoni How confi dent are you??o
Answer | Score What this means
Very 3 | As of mow, | am very confident that | can do this skill safely ang
consistently.
Moderately| 2 As of now, | am moderately confident that | can do this skill sa
and consistently.
Partly 1 As of now, | amonly partlyconfident that | can do this skill safel
and consistently.
Not at all 0 | Asof now, | am not at all confident that | can do this skill safely
and consistently.
Not NP | As for capacity.
possible
with this
wheelchair
Testing TE | As for capacity.
error
If the answer to the capacity question fokais| | is Anoo, the score

is automatically 0. If the score for capacity is NP, then NP is automatically the score for
confidence.

The next question about each individual skill is about performance. The answer options and
definitions are summarized in Tal@iel. The performance questions are optional and may be
skipped if an assessment of performance is not one of the purposes of the questionnaire.
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4285 Table 6.4. Performance Question, Answer Options and Definitions for Each Skill

Performance questonni How often do you do it?0

Answer Score What this means

Always 3 Always when | need or want to do so.

Usually 2 Usually when | need or want to, but sometimes not.

Occasionally 1 Occasionally when | need or want to, but often not.

Never 0 Never or less often than once a year.

Not possible NP | As for capacity.

with this

wheelchair

Testing error TE | As for capacity.
4286
4287 WST-Q performance is related to WSJ capacity, but is also related to personal factors
4288 (e.g. age, confidence) and theseanment (e.g. weather, architectural barriers, opportunity).
4289 Additionally, some skills (e.g. folding/unfolding the wheelchaitransferringto andfrom
4290 the ground) may not need to be performed frequently. Total capacity percentage scores tend
4291 to exceedotal performance percentage scores. The converse couldidoecunstance, if a
4292 subject had a number of skills for which the capacity scores2\anethese skills were
4293 always performed when necessary. Also, if a wheelchair user had an acute igjuay (e
4294 fractured wrist), he/she might be unable to perform a skill currently that he/she had always
4295 performed in the past. However, there is no guarantee in such a circumstance that the
4296 wheelchair user will ever get back to the earlier level of performdiezefore, for the
4297 purposes of the WS, if the capacity score for an individual skill is 0, the performance
4298 score for that skill is also automatically 0. If the score for capacity is NP, then NP is
4299 automatically the score for performance.
4300
4301 As for the WST, at the beginning of the WS, if it is decided by the tester or subject that
4302 one purpose of the WSQ is to identify potential training goals then, before the assessment
4303 of individual skills, the subject is asked if there are any specific wheeldtiligra which
4304 he/she would be interested in receiving training. After the capacity, confidence and
4305 performance questions have been answered (regardless of the scores recorded) and if an
4306 assessment of training goals is one of the purposes of the assedsenmdl question for
4307 each skill is about training goals. The goal question, answer options and definitions are
4308 summarized in Tablé.5.
4309
4310 Table 6.5. Training Goal Question, Answer Options and Definitions for Each Skill

Question:il s t hi s la?d rai ning goa

Possible Answers What This Means

Yes | am interested in receiving training for this skill.

No | am not interested in receiving training for this skill.
4311
4312 On completion of the assessment of individual skills, the subject is asked if there are any
4313 other skills on which he/she would be interested in receiving training.
4314

WSP5.0originally approved for distribution and uséugust 17 2018
Currentedition August17, 2018



4315
4316
4317
4318
4319
4320
4321
4322
4323
4324
4325
4326
4327
4328
4329
4330
4331
4332
4333
4334
4335
4336
4337

4338
4339
4340
4341
4342

4343
4344
4345
4346
4347
4348
4349
4350
4351
4352
4353
4354
4355
4356
4357
4358
4359
4360
4361

127

6.5 Scoring Algorithm for Individual Skill Questions

The algorithm for the individual skill questions is showtrigure6.1.

Can you doit? —  Not possible >
with this
wheelchair
(NP)
Scores of 13 Score 0 >

{

How confident are you?

'

Scores of €8

{

How often do you do it?

l

Saores of 63

l

Is this atraining goal?

!

Yes or
no

A

\ 4

Proceed to next skill <

Figure6.1. Scoringalgorithm for individual skill questions.

6.6 Calculated Scores

The total score for capacity that can be calculated from the-@/8dtais identical to that for
the WST described earlier. Additionally, for the W&]total confidencandperformance

scoes can also be calculated as follows:

9 Total Confidence Score = sum of individual skill scores/([number of possibleiskills
number of NP scordsnumber of TE scores] &) X 100%

Possible percentage scores range frehd@o.
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9 Total Performance Score ara of individual skill scores/([number of possible skills
number of NP scordsnumber of TE scores] &) X 100%

Possible percentage scores range frehd@%.

As noted earlier, the calculated scores should not be used to predict the overall safety of
using a wheelchair. Someone with a low total score may be very safe within his/her limits
whereas someone with a high total score may be daksk and more likely to get injured.
However, the calculated scores can be helpful in comparing differenpdimis (e.g. pre

vs. posttraining), different wheelchairs or different populations (e.g. people withv&Cl
people with stroke).

6.7 Options for How the WST-Q May be Administered

There are a variety of acceptable ways in which the \@SBn be adminisred and

recorded. The WSO may be tester administeredperson or by telephone with the tester
reading the questions and recording the answers. If a tester is involved, he/she may explain a
guestion if it is not understood by the subject. The testgratsa use followup questions to
reassure him/herself about the validity of the answers provided (i.e. &eatured

interview).

Alternatively the WSTQ may be seladministered (e.g. in a postal or-lome questionnaire)

with the test subject or pxg reading the questions and recording the answers. For the paper
version of the WSTQ, the person administering the questionnaire may record the answers
either on the WS script or on the WSTQ Report Form.

A computerassisted version of the WS for desktop computers and tabletsay become
available(in development)links to whichwill be provided on the website. The tester or test
subject records the answers on the computer or tablet. The advantages of this approach are
that instances of missin@th and transcription errors are minimized. Also, it requires less
time to complete the WS in this way because the computer uses the scoring algorithm
automatically.

The WSTFQ and WST can be administered togetAarnoted earlier,dr each individual

skill, the questions about capacity, confidence, performance and goals can be follaved b
demonstration of that skilli Can you do it? How confidently?
Alternatively, thefull WST can be administered after flid WST-Q is competed.

6.8 WST-Q Report Form

There is one WS ReportForm for each of thewo versions of the WST. The WSTQ
ReportForm may be completed by hand or be generated by software. The complete@d WST
ReportForm includes identifying data, the scores fatividual skills, the calculated sc¢sg
comments and the skills (if any) for which the subject would be interested in receiving training.
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CHAPTER 7. WHEELCHAIR SKILLS TRAINING

The WSTPrepresentsur attempt to combine the best available evidenceotor skills
|l earning (Aprocesso) with the best avail abl e
(Acontent o) .

The optimum way to perform and teach each wheelchair skill may vary depending upon the
characteristics of the learner, the wheelchair basegl and the setting. Howevdre WSTP
training protocol usesaining methodology based on the literatiResearch evidence

regarding the safety and efficacy of WSTP training can be found at
http://www.wheelchairskillsprogram.ca/eng/publications. githough much further study is
neededto dateWSTP training has been found to be safe, practical and to result in
significantly greater improvements in wheelchair skills than stancine There is also

research evidence in the literature for some of the specific skills (e.g. basic propulsion
technique, transfers, inclines, curbs and wheelieg)not for all skills.

7.1 General Background on Motor Skills Learning

Education canadress one or more of three domadirksiowledge, skills and attitudes. All
three are relevant to wheelchair skills training. However, inctmegpterof the WSPManual
the focuswill beprimarily on motor skills learning.

The issues presented in tiolsapterof theWSP Manuahbre based on the extensive metor
skills-learning literature (over 500 Englidinguage papers published each year) and on the
experience of theVSPteam. Thischapteris not intended to be a treatise for researchers. It is
an attempto synthesize the aspects of this literature that are most relevant to the learning of
wheelchair skillsWe haveattempedto express these principles in language that the average
educated, but not necessarily professional, trainer and learner mighstamd. Although

there is a great deal of scientific evidence underlying these principles, the principles
themselves are fairly simplerdiners and/or learners who understand and apply the
principles will be more effective than those who do hoaddiion to the general principles
summarized in thishaptey mor e s p e c i forimdividual skdlsongioupgoft i p s O
skills laterin Chaptei8.

7. 2 What i s a nAMotor Skill o?

A motor skill is one that is voluntary, observable, has been learnecharaddoal. Motor
skills have been classified on the basis of the size of the muscle groups involvedggross
fine), on the basis of whether they are discrete tasks or more continuoparazhes the
basis of how stable the environment is (opgrclosal).

7.3 The Learning Process
In the course of learning a new motor skill, the learner progresses through stages. This is

someti mes referred to as the Al earning cont.i
partial, inconsistent or only possible inaafiliar setting. As learning progresses, preliminary
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success is eventually achieved (skill acquisition), consistency within training sessions
improves, success carries over into subsequent sessions (skill retention) and the learner is
able to use the skilh more diverse settings (skill transfer). Ultimately, the skill may become
autonomous, requiring little or no conscious effort. The time course of motor learning
includes an initial period of rapid improvement, sometimes followed by a plateau that may be
followed by additional gains. The shape of thetonlearning curve is not a straight line and

may be punctuated by abrupt transitions from novice to skilled coordination patterns.

There is a distinction between aspects of the learning process thatteedarm of facts and

ideas (sometimes called the fAdecl arativeo,
relate to the actual performance of the skil
or Ai mplicito sy sedwiimjutthe Btleec K both areacduiesd, this mead r

not be in a fixed order. The two can assist or interfere with each other. Attempting to
consciously control motor actions can disrupt optimal performance. Skills learned implicitly
through a discoverypproach appear to be more robust under pressure. Healthy learners can
sometimes engage explicit (conscious) and implicit (automatic) motor control simultaneously
without deterioration of control compared to either alone.

People who have acquirechigh evel ofexpertise in performing a motor skill have some
characteristics in common. For instance, they have greater awareness of their situations and
better ability to anticipate changes in the environment. They are better able to exclude
intrusions on theiattention and to remain focused on the task. Their motor performances are
less affected by stress and fatigue.

7.4 Assessment of Wheelchair Skills

Periods of formal evaluation (e.g. using the W&itlbr WST-Q before and after training,

and at followup) can be useful. In addition to the assessment measures mentioned earlier in
the General Assessmatttaptey there are a variety of parameters that provide evidence of
learning due to practic&xamples ofuchparameters ariacreased speed, improved
corsistency, improved adaptability to other settings, improved economy of movement and
improved ability to detect and selbrrect errors. Ongoing assessment by the trainer is
important. What the trainer can do to facilitate the learning process variesuooistinA

training logmaybe used by the trainer and/or learner to track the training process.

7.5 Goal Setting

From the baseline WST or WS assessment, skills may be identified that are not

performed as safely, effectively or efficiently as they rigg Generally, only-20 goals

should be identified at the beginning of a series of training sessions. The goal may be from
the WSPskill seti a full skill, a part of a skill, a variation of a skillor any other skill that is
important to the learneGG o a | pursuit is related to the
the task (confidence or sadfficacy). The learner may need help in coming to a decision

about the goals of training because he/she may not initially recognize the functional benefits
of acquiring a new skill. Additionally, a decision needs to be made as to whether it is feasible
for the person to learn this skill. This is a judgment call and requires a good understanding of
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the |l earneros heal th andommendedthattbetleamnermes . | f |
given an opportunity to learn the skill. If progress is not being made, a learner can decide to
abandon that skill. The trainer can assist the learner in coming to this decision.

Goals should be brief, specific, significaathievable in the training time available and
observablei(e. a measureable action itemd) broadparticipationlevel goal (e.g. to go
shopping) can be broken down into the constituent skills that make it up.

The following areexamples of good WSTP dgsa

Roll 200 m in 2 minutes, using no more than 100 pushes.

Get the wheelchair up acn curb.

In the wheelie position, roforward10 m.

Get fromthewheelchair to the floor and back within 60 seconds.
Come down a flight of 10 stairs backwawudjng onehandrail.

= =4 =4 -8 2

The following areexamples of poor goals from the perspective off[W&aining (and why):
Go shopping at the mall (too broad, needs to be more specific).

Reduce by 10% the number of pushes needed to roll 10 m (not significant).
Completea full marathon (may not be achievable in the training time available).
Spend more time with my friends (not a wheelchair skill and not easily observable).
1 Understand the importance of prevagtpressure sores (not an action item).

1
1
1
1

Involving the learnem the goalsetting process can have a positive effect on motivation.
However, the trainer has the right to refuse to provide training on any skill that he/she does
not believe to be safe and feasible. The goals should be monitored and may be revised as
training progresses. The goals may be formalized to allow a Goal Attainment Score (see
earlier) to be calculated that can be used to track progress and quantify outcomes. A poster
on Setting Goals is availablelatp://www.wheelchairskillsprogram.ca/eng/posters.php

can beprinted and posted in the training area.

7.6 Individualize the Training Process

Motor-learning principles generally apply almost equally well to elite athletesoahdse

who have severe disabilities. However, there is benefit to tailoring the training process to the
learner. Learningtyle preferences exist and should be respected whenever possible.

Training can sometimes take the form of a probsaiving exercis, attempting to answer

t h e q uFerghisilearmer, \iith this wheelchair, in this context, what would be the safest

and most effective way to perform thistask?For anot her wheel chair wu
wheelchair, a different solution may be appropriate

Inability to perform a skill may be due to a variety of limiting factors, alone or in

combination. Limiting factors may be intrinsic (e.g. impairments such as cognitive
limitations, weaknessgleconditioningpain, shortness of breath, limited range aftion,

spasticity, poor coordination or movement disorders) or extrinsic (e.g. a faulty wheelchair
part, poor seating support or poor lighting). The trainer should attempt to identify remediable
limiting factors and seek to have them addressed.
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Motor-skills learning can be affected by personal characteristics. A trainer who understands

these differences will be able to reassure learners who might be progressing more slowly than

others. For instance, males learn some skills faster than females. Althaughgleapacity

is greater early in life and the young learn motor skills more rapidly and with less practice,
elderlypeoplecan acquire new motor skills wellery young children learn bettby

practicing parts of skills but wholekill practice works biger by about the age of }@ars
Childrenusing scaled equipme(dppropriate to their size and strengdbyjuire skillsnore
quickly, perform them better and are more engalyestor learning may be affected by
emotion or fatigue.

Neurological conditioa may affect moteskills learning. Thé e a r imgarngests (e.g.
motor weakness, spasticity, sensory loss, coordination, balance, perceptual problems) may
affect how a skill should be optimally performed and the ease with which learning can occur.

Speific neurological disorders may also need to be taken into consideration, for instance:

1 For people with stroke, the pestroke brain has heightened sensitivity to rehabilitation
early but this phenomenon declines somewhat with time. The extent of enpeavis
related to the intensity of training, but high doses of training may not be well tolerated
early after the stroke. Explicit information disrupts skill acquisition even more than usual
in people who have had strokes affecting the basal ganglipebpte with language
impairments, it may be helpful to use nonverbal cues and feedback rather than verbal
ones.

1 People with multiple sclerosis magpvegreater susceptibility to high environmental
temperatures anthayfatigue more easily.

1 PeoplewithAt hei mer 6s di sease can | eardearmngd r et a

strategies and demonstration appear to be particularly useful for such people. Consistent
practice conditions may work better than variable ones.

1 For people withany form ofdementa, there is some evidence of superior learning of
problemsolving tasks with thaid of cues (errorless learninggssudrial-anderror
learning.

T People with Parkinson6s dithosigheterionenayrbe | ear n

impaired and more prace may be neede®&hythmic auditory cues can be helpful for
them. Although less helpful for healthy people, paying conscious attention to motor tasks

can be useful for people with Parkinsonos

work better than v@able ones.

1 Medicated patients with schizophrenia may have difficulties with the consolidation of
skills.

9 For children with cerebral palsy180% feedback schedukkmore effective than an
intermittent one.

7.7 Structure of Training

There are a varig of ways in which the safety, effectiveness or efficiency of training can be
enhanced. The motor | earning principles i

Ainstructional t ool kito with spedaced i ¢ t ool
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anywhere (e.g. I n the hospital, community
place in an adhoc format, seizing teaching opportunities as they present themselves (e.g.
during community outings)Although this approach has much to commi¢adter the

individual skills have be learned, it is unlikely that such challenges will present themselves in
the order that would be most helpful to optimize learning. In the clinical setting, it can be
helpful to provide more structure (e.g. schedweskions with lesson plané}.the

beginning of a training session, a waam can have a number of benefithe same is true

of acooldown at the end of a sessi@ample lesseplan templates for initial and

subsequent sessions can be found in Appehdix

7.8 Training in Pairs or Groups

To permit an individualized approach, a ratio of trainers to leaafdrd or 1:2 is ideal,
althoughmuch lowerratios(e.g.1:20) can be successful. Training in pairs or groups is
practical, coseffective and hasdeicational merit. The optimum group size depends on the
goals but more than eight people in a group can lead to fewer interactions and lower
satisfaction. Group training can permit group discussions and pragkling. Learners can
serve as models for daother, both for how and how not to perform a skill. Whenever
possible, it is desirable to select groups on the basis of roughly similar skill level. Learners in
groups should be reminded that skill capability is affected by a number of factors (e.g. age,
sex, impairments and wheelchair type), so they should not compare their progress with that
of othersFor individuals with low selefficacy, collaborative training with a more

experienced partner aids skill acquisition. To function well, groups maytoeedch

agreement on the group process (atgving on timeavoiding the use of cell phones during
the session) and consequences (e.g. singing a song) for breaking the grodu dities.al

hints for organizing group training can be found in Apper3dix

7.9 Motivation

Motor-skills learning is enhanced if the learner is motivated to learn. The trainer can help to
motivate the learner by making the learning meaningful and rewarding.-Gased

exercises can help to create and maintain interest. €hilpecially may learn best through
play, rather than through formal training on a skiltskill basis. Working in either

cooperation or competition with other learners can enhance motivation.

Whenever possible, the trainer should explain how thedeavitl benefit by learning a new
skill. Training should be relevant to the learner and his/her context. In addition to the long
term benefits of training, there may be skierm benefits, such as the social interaction
during the training sessions, thiegsure that some people get from challenging themselves
or improving on a test. Without creating anxiety, the trainer should let the learner know that
he/she will be assessed at the end of the training period, because this is known to have a
positive effet on skill acquisitionSimilarly, the expectation of having to teach another
learner enhances motor learniBgcouragement and positive feedback from the trainer or
fellow learners can be powerful incentives as well. Rewards significantly entheiceg-

term retention of motor learning. The trainer should not be reluctant to challenge the learner
to try ever more difficult but potentially achievable skills.
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4637

4638 Learning, sekefficacy and affect are better when the learner perceives him/herself as having
4639 a choice (e.g. i do ofthedinewfpylonoratb hs s aefidwa@t !l dhat
4640 you prefer to wheel a c r )oAsitenomyhselsoyimpbrtaraiw  or t h e
4641 deciding when and for how long poactice

4642

4643 7.10 Demonstration

4644

4645 Demongration( al so cal | ed #f o lsomrenofithe mostppovnaerftdolsferar ni n g o)
4646 motor skills learning. The demonstrator may be the trainer, a model or ®pe®@nstration

4647 may be inperson or on a video. Thactures and Videos section of the WSP website

4648 contains numerous video clips that can be used. The demonstrator should ideally be skilled,
4649 but this is not a necessity. One approach is to use an expert model to pnoxgde i@te

4650 template of the movement, followed by less successful models. If the model is at a similar

4651 level to the learner (e.g. in a group setting), the learner can learn from the feedback provided
4652 to the model.

4653

4654 If the learner is unfamiliar with the d$kio be practiced, the demonstration should occur

4655 before practice begin¥he initial demonstration should be silent; then the demonstration is

4656 repeated while describing key elements of the SRitherwise, the demonstration can be

4657 used as part of theddback provided to the learner. The demonstration may be repeated as

4658 often as needed. The trainer should briefly describe important elements of the skill or provide
4659 attentiondirecting cues, as part of the demonstration. The trainer should focus on wbat to

4660 rather than what not to do, at least until the learner has had an opportunity to try the skill

4661 several times.

4662

4663 Observation alone can result in learning but has limits if not followed by physical practice.

4664 Demonstration is most effective for a novektasd less effective when refining a skill.

4665 When demonstrating a skill, the trainer should put equal emphasis on the movement and the
4666 outcome.

4667

4668 7.11 Verbal Instructions

4669

4670 Using the terminology of the motorrodidedar ni ng
4671 before practice, as distinct from Afeedbackod
4672 instructions before task practice can be detrimental so instructions should be used with

4673 caution. Learners have a limited capacity to atietite traineishould not overwhelm the

4674 learner with the quantity of information. Instructions are more likely to be of help for

4675 advanced learners (e.g. instructions regarding anticipation and decision making). The length
4676 of time between the instructions and actual pcacthould be minimized. Preferably,

4677 instructions should be given in combination with a demonstrdteesrning is enhanced by

4678 instructions that portray the task as a learnable skill versus one that is based on inherent

4679 ability.

4680

4681 As for the content of irteuctions, some general examples follow:
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4682 1 Speed and accuracy are inversely related. If both are desirable, the learner will do better
4683 to start with accuracy and buialke ypaed tli ate
4684 not a race® .

4685 1 The trainer may vide instructions about what to look for in the environment that might

4686 af fect per f or mRapattention te the lip at the doteom of ¢he r@mp

4687 1 The trainer may provide a framework, an organization or a way of thinking about a skill.

4688 Aninstr u c t i o nThimkkaofthebight réar wheel of your wheelchair as the face of a

4689 clock and start withh.your hands at 11:00 o
4690 1 Analogy learning has been found to be helpkihaps, at least in part, by reducing the

4691 informational volumeFor instane, during the rolling forward skill, an instruction may

4692 b eCodst between pushes just as you would between strokes when paddlingoa.canoe

4693 1 The trainer may provide verbal cueshort, precise words or phrases that direct attention

4694 or prompt movements. Farstance, when attempting to get a manual wheelchair over a

4695 obstacld r om a stationary start popd h(epdpmii mg rt hme
4696 casters over thebstacl¢ t leam (il eani ng forward to help g
4697 The trainer shodl limit the number of cues to those that are most critical. It can be

4698 helpful to have the learner verbalize the cues prior to attempting the skill and during the
4699 attempt. As noted earlier, for people with dementia, there is some evidence of superior

4700 learnng of problemsolving tasks with the help of cues versus {aiadterror learning.

4701

4702 7.12 Focus of Attention

4703

4704 Early in training, the trainer may need to have the learner focus on specific actions or

4705 pr oc es sleasforfiaed )g,. iAf a c rea identdied. Howereo, the rbsaasch b e
4706 literature suggests that, when most individuals engaged in motor learning tasks concentrate
4707 on movements themselves, the conscious intervention in the control processes results in poor
4708 performance and learning. PeoplghAParkinsonism may be an exception to this general

4709 rule.

4710

4711 As the skill becomes more automatic, more advanced learners tend to do better if they focus
4712 on the overall goal or o ugetup tmeinclmé onto thee s ki | |
4713 platformd )This phenomenon is better documented in adults than for children. Although

4714 automatic performance is ideal, even experts may find it necessary from time to time to focus
4715 attention oranaspect of skill that requirsit.

4716

4717 7.13 Imagery

4718

4719 There is evidencédnait imagery or mental practice can be helpful in the acquisition of motor

4720 skills. Imagery can be assigned as homework. Imagery can focus on what the learner would
4721 see during the performance of a skill, with internal or external perspectives (i.e. seeing

4722 thr ough o0 n e dssseemgumesealf psetlough watching another person). Alternatively,
4723 imagery can focus on what the person might feel (e.g. limb position, external forces) during a
4724 skill performance. Most studies have used verbal live or recomtagkry instructions, have

4725 had the imagerperformed with the eyes closed and have used an internal perspective with a
4726 kinesthetic focus. On average, participants in such studies practiced for about 15 minutes at a
4727 time, threetimes a week for a total of abadiiree hours. Even a short nap after motor
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imageryaids consolidation

Imagery can also be used for motivational purposes (e.g. visualizing performing with
confidence and ease). Imagery can be used in advance, to prepare to perform a skill, or after
the datempt, to reinforce a weplerformed trial. Imagery is not as effective as physical

practice but it is better than no practice. Used in combination with physical practice, imagery
is almost as effective as physical practice alone, so it may be a usstggtivhen there are
factors that prevent physical practice (e.g. bad weather, lack of spotter availability, a sore
shoulder). Imagery has a greater effect on closed skills (ones that are always the same) than
open ones. Imagery is less useful for a ntagk than a familiar one.

7.14 Feedback

Types of feedbackmplicit learning through intrinsic feedback (e.g. from what the learner

can see, hear or feel) is useful and may be all that is needed. Feedback can be augmented in a
variety of ways (e.g. bwatching oneself inmirror, by watching a video o
performance, by receiving biofeedback or by receiving feedback from a trainer). Augmented
feedback is geneltg an effective tool for enhancing learning (e.g. by better participation,

more rapidskill acquisition). However, augmented feedback is not always needed and it can

hinder learning if the learner becomes dependent on it. The ultimate goal of skillsgaesrn

for the performer to be able to perform the skill without augmented feedback.

Feedback contenthe trainer should be supportive and encouraging, even to the extent of

slightly exaggerating how well the learner is doing in comparison with otharsimilar

stage of training. Such Abogusodo positive fee
acquisition, sekefficacy and affect. However, the trainer should be accurate with respect to
feedback content. It is counterproductive to tell a learnemhibAter performance was

successful if it was not. Most people learn at least as well fromathensas from their

successes.

When learning wheelchair skills, feedback from the trainer about the success or failure of an
attempt at a okeislull t(sfoknadwvwsl eudbsguealdfy unnecessal
result is usually selévident. Second, if the learner is repeatesiigyuccessfulhe/she may get
discouraged by repeated statements about failure.

Another form of feedback is the provisiohinformation abouhowthe skill was performed
(Aknowl edge of performanceo). I deally, suc
suggests the | earner should try different|l
order to achieve a safer more effective result. Before providing prescriptive knowledge of
performance, it can be useful to ask the learner about his/her perceptions about the problem
and intended solutions. The objective is to develop a learner who is an independent-problem
sdver. If the learner does not selfagnose the problem correctly, the trainer should identify

the most critical error and suggest what might be done to correct this problem.

h
y

Pointing ou errors is more effective than noting what the learner is doingatby (although
the latter is important for motivation). It can be useful to have learners attempt skills in
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inappropriate ways (e.g. rolling across a soft surface while leaning forward, causing the
casters to sink into the surface), to help them bettdenstand why a suggestion is being
made. Qualitative f eedbgoukeedtspodyouncasteesar |y i
higheo ) . Lat er, guan tyouneedto poeyour eastatstaboatR cn{ e . g .
higheb) may be better efFeedbaekidantbei mece s t
away from his or her own movements and to the effects of those moveenfserceived

expertise of the trainer (e.g. as evidenced by a demonstration of the skill being learned)

affects the perceived uséfiess of the feedback provided.

n
n

Timing of feedbackThe optimum frequency for knowledge of results feedback (if any is
needed) is affected by the difficulties of the tagke more difficult the task, the higher the
frequency of feedback can be withootarfering with skill acquisition.

When providing knowledge of performance feedback, the trainer needs to exercise judgment
and to be attuned to the chemistry of the training session. The trainer should offer feedback
statements no more often than aéteery second attempkhis may be a difficult rule to

follow ina group settingAut on o my ¢ a n letbme knpw wheniyal evauld (iké

some feedback) . An exception to this is if a | earn
not appear to be awaoé it; the trainer should point this out as soon as possible. The trainer
should let the learner know that the absence of feedback means that the performance was
adequate for the current stage of learning. This gives the learner an opportunity to problem
solve on his/her owfi.e. intrinsic learning)It also decreases repetitive feedback statements,
especially in the case of more advanced skills when it can take time for the learner to
overcome a problem. A common error is for the trainer to spend tootimekalking and

not enough time allowing the learner to practice.

The feedback schedule is especially important for wheelchair users who have cognitive or
behavioraimpairments. A seftontrolled feedback schedule (i.e. letting the learner ask for
feedback) is generally preferabllore feedback is typically needed for a novel sKile

trainer should gradually reduce the frequency of feedback statements as time goes on. The
feedback weaning schedule may need to be more gradual for children. Adrigepfadess

leads to less and less frequent feedback, the trainer should summarize a series of attempts
rather than focusing only on the most recent attempt. This technique can also be used when
working with a group, providing feedback that deals withablgm several of the group
members are encountering.

Trainers should be aware of the principles of behavior modification, which have similarities

to the principles of motor learning. Positive reinforcement (e.g. an encouraging remark)

increases the likdlood of a behavior (or skill) being performed, whereas negative
reinforcement (or no reinforcement) has the
for the | earnerds errors should be broad, bu
grada!l | y narrowed as | earning proceeds. Behavi
Intermittent positive reinforcement, at irregular intervals, is the ideal reinforcement schedule

for sustaining behaviors.

Feedback can be provided during the skikapt. This is more practical for continuous
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4820 skills (e.g. rolling a long distance), but there is a danger that this may interfere with the

4821 | earnerds attention to intrinsic feedback. F
4822 preferable. The traineshould wait a few seconds before providing feedback to allow

4823 intrinsic processes to work first. Before beginning the next trial, the trainer should allow the
4824 learner some time to plan the next attempt. Any augmented feedback should be followed by
4825 an oppormnity to practice.

4826

4827 Improvements in communication technology has made it possible for the learner and trainer
4828 to interact when separated in space (fAremot e
4829 learner in one part of the world who is having diffty with a skill can send a video

4830 recording of his/her technique to a trainer in another part of the world and receive feedback at
4831 a later time that is convenient for the trainer. That feedback can be considered later, at a time
4832 convenient to the learnefhe learner is not limited to an interaction with a single trainer but
4833 can seek input from anyone willing to provide it.

4834

4835 7.15 Specificity of Practice

4836

4837 If a learner wants to improve his/her ability to perform a task, the task itself should be

4838 practiced Crosstraining may help to develop fitness, but is of limited use for the

4839 development of motor skills. However, there is mounting evidence, for a broad range of

4840 motor skills, that training in simulated situations can enhance skill performance-iifereal

4841 situations. Practice should be as specific as possible with respect to the task itself and the
4842 context in which it is to be performelfithe skill consists of steps that need to be carried out
4843 in a specific sequence, then that sequence should be usegl phatticelf the goal is for

4844 the learner to be able to conduct the task in diverse settings, then that is what should be

4845 practiced. If a wheelchair user has more than one wheelchair (e.g. powered and manual)
4846 because different wheelchairs are used ifediht settingshe/she should be trained in the

4847 use of both.

4848

4849 7.16 Amount of Practice

4850

4851 For motor skills to be learned well, they need to be practiced. If a learner is switching from
4852 an old to a new coordination pattern, it may take 200 or more pratdisetd achieve the

4853 change. During the transition, there may be numerous ettatthe learner may find

4854 frustrating and discouraging. The amount of practice needed may be much greater {up to 50
4855 fold) for people with injury or disease of the brain.

4856

4857 The fAidwamr ningo strategy (a term that shoul d |
4858 has a positive effect on skill retention. Odearning means continuing to practice (by 50

4859 200%) beyond the amount needed for initial success. This can be dorevayhdr during

4860 additional practice sessions later. However, more practice is not alwayd lzttdre saying

4861 g o epsactife does not make perfect, perfect practicedloes Al so, t here may b
4862 diminishing returns. More than@ hours of practica day is unlikely to be productive. If

4863 errors begin to occur due to fatigue or frustration, it is probably wise to take adeczalse

4864 technique can break down with fatighultiple short practice opportunities (one hour of

4865 less) are preferable for retem.
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For simple tasks, continued practice may actually cause performaretetiochte There is

little point in practicing what has become easy and comfortalideing preferable for the

learner to continue to challenge him/hersetlfe literature onvheelchairskills training

suggests that substantial improvements can be made on a group of skills with as l&le as 2

hours of formal training spread over several sessions, but that the target for the clinical

setting should probably be higher (e.g-1hours) if the situation allows. There is no strong
evidence as yet regarding the optimum Adosedo

Although it is not necessary to be an expert to perform a skill in a safe and useful manner, to
achieve true expertise ashill (as a professional athlete, musician or an assehmay

worker may exhibit) may require several hours of practice per day for periods of 10 years or
more. There is some evidence to support that millions of repetitions and 10,000 hours of
practice mg be required for true expertise. Intervals of weeks or months between training
are not barriers to learning. As little practice as 6 minutes a month has been shown to be
effective. SeHcontrol of the amount of practice and of the practice schedule bashewn

to be superior to control by others.

7.17 Facilitate Retention

Al t hough a |l earner may be able to fAacquireo
uncommon for the learner to fail to perform the skill adequately at the next sessios. & his i
failure of skill Ar et e rskills traming.is lohdeem retemtjore c t i v e

(i.e. for months and years). For practical purposes, successful performance after such brief
intervals as 3 days may need to be accepted as evidendeadtahorterm retention, but
long-term retention is the goal. The literature on the retention of wheelchair skills is limited
but there is evidence to date that skills are retained for periods of a year or more.

There are conditions within and follovgra practice session that affect whether training on a

new skill wild/l be retained. To i mprove the |
other members of the rehabilitation team) should avoid the introduction of other new skills

during the 46 hou period following practice. Newly acquired skills may be abolished by
subsequent practice of a different novel skill within four hours (retrograde interference),

especially if the competing task involves the same muscles and movement direction.

Similarly, learning one skill can interfere with the subsequent learning of the second skill
(antegrade interference). The extent of this interference is related to the duration of the earlier
task learning. Performance saturation during training helps consolidation

Ideally, the learner should sleep before the next training se#dibough not always

practical, a nap of as little as 40 minutes immediately-pasting reduces susceptibility to

interference and results in earlier consolidateEspecially so foolder learnersAt the

subsequent session, the learner may even perform better than at the previous session, without
any intervening physical praftltiice .| Slgepg rsi n go0 .S
affects some types of skills more than oth@equencepecific skills less sopleep is of

most benefit to skills that were the most difficult before sleeprning by observation and

mental imagery is also enhanced by sleep. Anticipated rewards can enhdimzeleéirning
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during sleepPosttraining deep alternativeostril breathing has been shown to enhance
retention.

Although it may seem to be inconsistent with the notion of a nap after a motor learning
session, aerobic exercigaeferably high intensity, batisomoderate intensity)asbeen
shown to enhance retention. The gpapween the motdearning session and the bout of
aerobic exercismay be as little as 20 minutes and as long as two hours.

Consolidation begins as a fragile state (one that is susceptible to interference)gaesspso
over time to a stabilized stateff@ine, a skill becomes less vulnerable to interference
(stabilization) and improves in performance (enhancem@at)ng subsequent practice, the
consolidated memory can become unstable and susceptible to imerdve
(Areconsol i dat iHEderyadults havedredtee suscaptibiity to interference
and less offine gains in motor skills.

7.18 Variability of Practice

Variation in motor performance may be a feature of how the nervous systematriise

variation serving as an exploration of boundaries and preferred approaches. Additionally,

most wheelchair skills are of little use if they can only be performed in highly controlled

settings. The purpose of wheelchair skills training is for tamkr to use the skill in a

variety of settings in his/her |ife (skildl f
retained, the learner should practice it in different contexts to promote such skill transfer.
Diversification may include alteratigrof the environment (e.g. surface, lighting conditions,

time of day, ambient temperature), variations in how the skill is performed (e.g. faster,

slower, whilemultt as ki ng) or variations in the | earne
altered focu®f attention). Expanding the scope of training to include a few or many skills in
combination (e.g. moving turns on soft surfaces) or in sequence (as might occur while

playing a game or going on a community outing) can be very helpful.

To enhance skill tention and transfer, random practice of a group of skills that have already
been acquired is general by [ enjpdsastieectspbcally consi
for open versus closed skilldowever, there will be more errors during random ficaand

learning may be slowemlhe two approaches are not mutually exclusive. For instance, it may

be reasonable to begin with consistent practice and to progress to random practice of those

skills. The approach may vary depending upon the personatctérstcs of the learner (e.g.

children and the elderly do better with less variability and fewer distractions).

The WSIP approach is to make sure that the learner can do each of the basic skills in at least
one of the safe and effective methods avéaléb.g.performing moving turnby pushing

harder on the outside hamidh). To help with skill retention and transfer, trying suitable
variations (e.gperforming moving turns while carrying a cup of water in one hand

encourage, as well asising theskill in combinations (e.gperforming moving turns while
ascending an inclineGames can be used to help the learner use the skills in a more
automatic fashion, as he/she focuses on the outcome of the game rather than on performing
the individual skill.
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After maximizing the ability of wheelchair users and caregivers to perform the representative
set of individual skills that make up th¢SP, these skills can be combined in the various
combinations and permutations that make up real life WW8@skills can be considerdtie
building blockswhereaghe reallife activities are the structures that can be built with these
units.As part of any such community outings, the learner should be encouraged to plan the
route that will be taken

Reallife activities provide opportunities to identify challenges requiring intervention and
opportunities to | earn wheelchair skills as
moment so) . However , tlileehalenges®ccuris randenhancc h s uch
inconsistat with a more structured approach in which the sequence of skills learned can be

helpful.
7.19 Distribution of Practice

Practice may be condensed (fimassedo) or spre
rehabilitation center, practice may be amged as brief individual and/or group sessions at

regular intervals (e.g. 30 minutes5times a week for-2 weeks). Sessions might include a

warmup, some time on skills already acquired but requiring further practice, a period during

which instructim is received on the principal new skill that is the focus of the session, and a
cooldown activity.

When the learner has demonstrated the ability to do so safely, the trainer should encourage
the learner to practice between formal sessions. Whenew#lé&at is recommended that
wheelchairskills training be spread over a series of brief sessions instead of one long one.
Brief practice periods are less likely to conflict with other therapy sessions or to fatigue the
learner. For wheelchair users whe &lderly, who are unfit or who have a number of co
morbidities, even a brief session can be fatiguing or cause overuse injury.

One alternative is to conduct tr aptianfong i n an
learners living in the communityg to hold periodic group training courses (e.g. f& Hours,
weekly, for several weeks). Anot hédaygint er nat

a central location or on a circuit basis. The sifigdning-session format is commonly used

for workshops when training trainers. However, the use of such an approach can cause even
highly motivated learners to lose focus anthecome fatigued. In addition to such problems,
this approach may lead to poor retention and consolidation.

The resealt literature suggests that, for the types of skills that wheelchair users and
caregivers need, it is generally less effective to carry out a large amount of training in a
condensed manner than it is to spread the training out over a longer period tlistnestm

and consolidation of what has been learned. However, too much time between practice
sessions can allow the learning to decay if the skill has not yet been acquired and
consolidated. Beyond this, there is little research evidence to suggestaludittioa models
noted above is vastly superior to another, so the choice of model(s) can be based on local
considerations.
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7.20 Whole versus Part Practice

For skills that consist of a sequence of-silils, initially it can be helpful to break the skill

down into its components (segmented Amotor ¢
skill can be broken down into three phatéake off (getting onto two wheels), maintaining

balance on two wheels and landing (returning to the condition of hallifayr wheels on

the ground)The goal, of course, is to build up to the point that the whole skill can be

practiced as a unit.

There are some variations on this strategy. For instance, the leannsymbine wholeand

partskill practice by focusingttention on different aspects of the skill even though

performing the entire skill. If the skill is to be segmented, a progressive approach, from start

to finish, is generally preferred because it eventually becomes ‘skitlipractice. However,

theoréer i n which the segments are practiced is
for the elderly. Chunking may impair motor skill acquisition, if learners could have taken
advantage of cues related to an earlier chunk.

7.21 Simplification and Progression

For many wheelchair skills, it is possible to begin with a simpler and less difficult version of
the skill. Reducing errors during initial practice attempts may encourage a more implicit
method of learning. The learner can master the simpler &skelprogressing to the

ultimate skill level that is the goal of training. For many wheelchair skills, the simpler

version may be useful itself, even if the more difficult levels cannot be learned. For instance,
getting the wheelchair up a low curb isseful skill and also a step toward getting up a high
curb. Another example is to learn the wheelie skill in a-naling-resistance setting before
progressing to a lowolling-resistance one. This strategy for learning the stationary wheelie
has the adva@age of reducing the amount of forwdrdckward movement of the rear wheels
needed to maintain balance. This reduces den
eliminates a degree of freedom (forwdrackward movement of the rear wheels). Reducing

the dgrees of freedom is a strategy that has been observed to be used by beginners learning
nonwheelchair skills.

Children do better with scaled equipment; they are more engaged, they are more confident,
they perform better and they acquire skills more duidRther examples of progression are
adding speed to a task, doing the task in a more challenging environment, adding a second
task, reducing the amount of assistance provided by an assistant and reducing the proximity
of the spotter. Specific examplessanplification and progression can be found later in the
training-tips section®f ChapteB. Some of these strategies are similar to those used to
increase the variability of practice, with the goal of skill transfer.

In many cases, more difficult skslwill build on methods learned in performing simpler but
similar skills. For instance, the ability to get ovarabstaclegequires most of the techniques
needed when later learning to get up a curb. The order of individual skills listed iis Table
and1l.2reflects this. As noted earlier, this systematic approach may seem to be conceptually
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incompatible with the communigutings approach whereby the learner and trainer make

forays into the community (e.g. to the corner store) and learn about basrteey/are

encountered. However, the two approaches can be used in a complementary fashion, using an
initial community outing to help identify skills that require further training and to provide
motivation, followed by a systematic process to improve upose skills, followed by

additional community outings to provide variety to the training experiences that encourage

skill transfer.

Although a learner can perform a wheelchair skill with any safe and effective method,

different methods may be more sulafor some individuals or some situations. For
instance, for tfdrwearddi t sukrinlsl wahsi | pee rnfoovrinmegd by a
wheelchair who propels the wheelchair with two hands, the basic method is to push harder on

the hanerim of the rear whel on the outside of the turn. However, for the wheelchair user

with good arm function and a wall leading to an opening into which the person wishes to

turn, the turn can be accomplished more readily, with less reduction in speed and with less
demandonte shoul ders i f the wheelchair user per
wheelchair user drags the arm along the wall to slow the wheelchair on one side and carry

out the turn.

7.22 When the Caregiver is the Learner

A skill that may not be feasibler advisablefor a wheelchair user to perform alone may be

possible with the assistance of a careg(asrpreviously defined)he training can be

directed at the wheelchair user, the caregiver or the two functioning together. The

relationship betweenawheeh ai r user and a caregiver I s i m
needs and preferences should take precedence whenever possible. The wheelchair user may
need some help in learning how to ask for help, how to direct the nature of any assistance and
how politdy to decline offers of unwanted help.

There are some general considerations when caregivers are the |dreerare ways for
caregivers to relate well to wheelchair users. For instance, the caregiver should be instructed
to seek permission beforekitag any actions, to speak clearly, to address the wheelchair user
from the front and at eye level whenever possible, and to consider the whatdelias an

item of the wheel ch dheraregigeeshobld begagtiorsedto avbid pr o p €
apfying excessive force to the wheelchair user and to avoid sudden moventents. T

caregiver should always provide the wheelchair user with cues concerning what he/she
intends to do before attempting a skill. When the caregiver is successfully trained, the
caegiver can serve as a spotter, so the caregiver should be instructed in how to perform in
this capacity. The caregiver may also serve as a motivator and trainer (e.g. during practice by
the wheelchair user between formal training sessions with the priraargr). A caregiver

can assist with powered wheelchairs in ways similar to manual wheelchairs, even though the
powered wheelchair is heavier and bulkier. For instance, with aviesgtdrive wheelchair,

a caregiver can push down on the back of the ighe& to unload the casters or to add

traction to spinning drive wheels. The caregiver can push a powered wheklpkand, to

assist with overcoming resistance. In addition to these general points, caregiver issues related
to specific skills are dealtith later, when those skills are discussed.
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CHAPTER 8. TRAINING OF INDIVIDUAL SKILLS OR GROUPS OF SKILLS

This chapteris organized by individual skillsr groups of skillsin the order listed in Table

8.1. Note that, for training purposes, it has bpessible to combine some of the skills from

the WST. For instance, the WST skills fAascen
have been combined into a single skil!/ group

Table 8.1: List of Individual Skills or Skill Groups for WSTP
WSTP Skill Names Manual | Powered

Positions and operates controller *
Operates body positioning options
Rolls forward

Rolls backward

Stops

Turns in place

Turns while moving
Maneuversideways

Picks olpects from floor

10. | Relieves weight from buttocks

11. | Performs level transfers

12. | Folds and unfolds wheelchair

13. | Gets through hinged door

14. | Ascends inclines

15. | Descends inclines

16. | Rolls across sidslope

17. | Rolls on soft surface

18. | Gets over obstacle or gaps

19. | Ascends curbs

20. | Descends curbs

21. | Performs wheelchaiground transfers
22. | Ascends stairs

23. | Descends stairs

24. | Performs wheelie

25. | Performs wheeliglependent skills

© 0N G IWIN | H

>(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(->(-><><

><><><><>F>(->F>(->F>(->(->(->(-><>(->(->(->(->(->(->(->(->(->(-

For eaclsectionin this chapter the following headings are usgbmeof whichare repeats
on headingshown earlier in Chapter:5)

1 Versions applicable:For which of theNSPversiong(i.e. manual vs. powered
wheelchairs}his skill is applicable.

1 WST/WST-Q skills: The specific kills of the WST/WSTQ that are relevant for this
section.

1 Description and rationale: A brief general description of the skitknd he reason why
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theseskills have been included in th&/SPskill set

1 Prerequisites:If the ability to perform an earlieskill is usefulfor theseskillsto be
trained.

1 Spotter considerations:If there arether than the general instructions regarding safety
discussed earlier, these are mentioned here, in particular the starting position for the
spotter and commolisks reairing spotter intervention. These considerations are
primarily for manual wheelchairs operated by their users but may be adapted for the
poweredwheelchaiversion of theVSP.

1 Adjustment tips: If there are adjustments to the wheelchair that would fatglithe
training, these are mentioned here.

1 General training tips: Tips that apply to most or all of tlstuations relevarfor this
skill.

1 Special considerationsif the training tips up to this point for this skill require any
special considerationt)ese are noted hefEhese might be related to the type of
wheel chair being used or whether a caregiyv
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8.1 POSITIONS AND OPERATES CONTROLLER

Versions applicable
1 Manual wheelchair: X
1 Powered wheelchair*

WST/WST-Q skills
T APositions and operates controll ero.

Description and rationale

1 Thelearnemoves the controller (e.g. joysticl) a powered wheelchair or scootavay
from its usual operating position and then returns it to its original posMioving the
controller away and back is useful when the controller is in the way for some activities
(e.g. approaching a table, feeding, transferring).

1 Thelearnerturns the poweof a powered wheelchair or scooter and off.The functions
of the powered wheelchair requirevper. However, when the wheelchair is not being
used for position changes or mobilithe power should be turned off when sitting in the
wheelchair doing other activities. Otherwise, an article of clothing (e.g. the cuff of a
sleeve) can catch on the joig&k and unintentionally drive the wheelchair into a person or
object. Turning the power off also better maintains the battery charge.

1 Thelearneroperates the controllef a powered wheelchair or scooterswitch between
drive modes, speeds and otherdtions (excluding those controlling body position that
are dealt with in the next skill), then returns to the original settitogt powered
wheelchairs and some scooters provide an opportunity for the user to operate the
wheelchair in different modes asgeeds. The controller settings that are most
appropriate for driving slowly in tight quarters are different from the settings that would
work best when driving longer distances outdoors or when ascending low $onis.
powered wheelchairs use the cotieoto activate and use other functions (e.g.
communication aids).

Prerequisites
 None.

Spotter considerations
1 Spotterstarting positionBeside the wheelchair, on the side of the controller in a position
where it is possible to intervene.
1 Risks requing spotter intervention:
1 When moving the controller away and back, mechanisms can pinch fingers or
clothing.
1 Runaway if thdearneractivates the joystick unintentionally

Adjustment tips
1 Moving the controller away/back:
1 Mounts can vary (e.g. midie flip up, swing away, permanent mounting).
1 When attempting to initiate the moasvay portion of the skill, it is usually
necessary to overcome some initial resistafibe.amount of force needed can
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sometimes be adjusted.
1 Adding a loop to the controllenay allow users with limited hand function to
independently move the controller.

9 Turning the power on/off:

1 A longer lever for the on/off switch will reduce the force required but increase
the arc through which the lever must be moved.

1 The location of th@n/off switch can vary greatly and may have an impact on
independence.

1 Alternative switches can be used for on/off functions (e.g. toggle, depression
switch, auxiliary switch).

1 Alternative locations (e.g. near the head or foot) can be used for the on/off
switch to improve access.

1 Changing speeds and modes:

1 The type of mode switch used will have an impact on success for some users.

1 In some wheelchairs, the mode and speed controls are separate.

1 A controller with the easiest access will be most approgioateeople with
cognitive or physical limitations (e.g. three vs. five drive modes, toggle vs. dial
for speed control).

1 Although the manufacturer may provide a representative set of mode settings, the
dealer and/or therapist may adjust the settings avglogrammer to make them
as ideal as possible for the user. These settings can be altered later, as skill
improves. For many powered wheelchairs, it is possible to independently select
the maximum speed, acceleration and deceleration in different direetsowell
as the sensitivity to joystick deflections.

1 The order of drive modes (e.g. 1, 2, 3 and 4) may be varied. For instance, some
users may prefer to have the order reflect progressively increasing speed whereas
other users may wish to order the moftesn the most often to the least often
used.Through programming, the dealer and/or therapist can reduce the number
of steps to get to the most commonly used drive modes or speeds.

1 The wheelchair user should be able to see or hear an indication ofdeean
speed status.

General training tips

1 Moving the controller away/back:

1  The controller should be moved sufficiently out of the way that it would not
interfere with approach to a table or to another surface during a transfer.

1 The force applied to theontroller may need to be applied in a specific
location and direction. This location can be identified in a way that it can be
better seen (e.g. with a piece of colored tape) or felt (e.g. with a piece of
velcro).

1  When moving the controller out of the yat should not be placed in a
position that would make it impossible for the wheelchair user to restore it to
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its original position.

1 If the controller changes its orientation (e.g. by 90°) when it is moved out of
the way, the wheelchair user needs tettiis into consideration if activating
the joystick in this position, to avoid driving in an unintended direction.

Progression

1 To avoid runaway, the power should be turned off while this skill is initially
being practiced.

i Training should begin with oving the controller away then moving the
controller back.

1 The skill should eventually be used functionally, such as when approaching
table.

M Variations

1

1

If the wheelchair user has poor hand control, he/shesma gross motor
movement to move the ntroller. Using the side of the arm or hand along with
shoulder movement may allow the controller to be moved independently.

The powered wheelchair can be slowly driven at an angle against a fixed external
object (e.g. a desk top) to help indirectly pusé tontroller out of the way.

1  Turning the power on/off:

1
1

The joystick should be in a neutral position before the controller is turned on.
Turning the controller off while the wheelchair is being operated will bring it to a sudden

stop. This can be usefwhen a sudden stop is needed or if the wheelchair begins to
behave erratically.

M Variations

T
il

T

Rolling the hand onto and off the on/off switch may reduce the need for fine finger
dexterity.
Using larger movements and body parts may allow users to swiigle tevers on
and off independently, if fine motor control is not available.
On/off switches may be located on an attendant control unit that can be attached to
the wheelchair or operated remotely. Depending on the control method used by the
wheelchair uer, it may be necessary to turn the controller on before the attendant
control can be operated.
The attendant control overrides that of the wheelchair user.

1 Changingspeeds anthodes:

T
T

The user should be trained to select different mode and speed dettiddgferent

skills.

The process of changing modes may be quite specific. For instance, a switch may
need to be activated to make mode selection available, followed by movement of
the joystick to the right to move from one mode to the next, followed by

movement of the joystick forward to select or use that mode.
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9 Other features
1 If the powered wheelchair has other operating features (e.g. horn, turn indicators,
lights), the trainer should make sure that the user can operate them.

Special considerationsdr scooters

Moving the controller away/back:
1 The controller for a scooter is usually in the midline, on top of the tiller, between the two
handles.
1 For many scooters, the tiller can be unlatched and tilted toward or away from the user, to
ease transfemg onto and off of the scooter.

Turning the power on/off:
1 Turning the power on and off is usually done using a key that can be removed.
1 Many scooter users leave the key in its receptacle when the power is off. However, to
lessen the likelihood of theftlven the scooter is left alone, the scooter user may wish to
remove the key. If so, removing the key and reinserting it should be practiced.

Changing speeds and modes:
1 Commonly, faster speeds are possible by turning the speed dial clockwise and slower
speels by turning the dial countetockwise. These may be graphically illustrated (e.g.
with a turtle on the left and a rabbit on the right).
1 If the scooter has other operating features (e.g. horn, turn indicators, lights) that are
controlled do obhetheéashbobar, the trainer
operate them.
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8.2 OPERATES BODY POSITIONING OPTIONS

Versions applicable
1 Manual wheelchair: X
1 Powered wheelchair*

WST/WST-Q skills
T AOperates body positioning optionso.

Description and rationale

1 Thelearnerchanges body position (i.e. tilts, reclines, elevates the seat, elevates the leg
rests and/or uses the-titstand feature) using the available optioha wheelchaiand
then restores the wheelchair to the original position. Paweheelchairs capable of
variable body positions or postures are used for a variety of reasons, including pressure
redistribution, comfort, breathing, postural control, stability, transfers, obstacle
negotiation, bladder management, tone and venous ffebunrthe legs. Not all powered
wheelchairs have boeyositioning options. Although some manual wheelchairs also
have options for modifying body position, these will only be trained with the skills that
require changes in body position (e.g. caregassised tilt as a means of relieving
weight from the buttocks).

Prerequisites
 None.

Spotter considerations
1 Spotterstarting positionBeside the wheelchair, in a position where it is possible to
intervene.
1 Risks requiring spotter intervention:
1 Runaway.
1 Tips.
1 Damage to body parts from the wheelchair mechanism or the external environment.

General training tips

Before changing position or restoritige wheelchair to the original position, tlearner

should check that there is room behind the wheelchaiabode the knees to change the
position without damaging the environment, the wheelchair, the contents of a knapsack, the
user or a bystander.

For wheelchair users with limited trunk balance, to reduce the likelihood of falling forward,
5-10° of tilt or redine is usually adequate at rest or when driving.

Depending upon the positioning mechanism, the extent of forward and rear stability may
differ in the new position. This should be taken into consideration when in a situation where
reduced stability couldebunsafe (e.g. proceeding forward up an incline in the tilted position)
or when it might be helpful to alter the weight distribution between the front and rear wheels
(e.g. tilting toward the drive wheels to increase traction or reduce the tendencylfer-sma
diameter wheels to sink into a soft surface).

If the wheelchair allows both tilt and recline, it is advisable to tilt first and then recline. When
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returning to the upright position, it is advisable to reverse the order (i.e. return from the
recline msition before recovering from the tilt position). This reduces the tendency for the
wheelchair user to slide forward on the cushion.

1 For wheelchairs that have stand and recline features, reclining the wheelchair user before
standing him/her up may begberable to standing up from the sitting position. In the other
direction, the ordeshould be reversgde. recover from standing before recovering from
reclining).

1 For wheelchairs that have all three features, the order is tilt, then recline, thertrstan
converse is the recommended order when returning to upright sitting.

1 Progression
1 For the wheelchair user to adjust to a position change may involve starting with a
small position change and progressing to the full desired change.

Adjustment tips

1 Programming by the dealer and/or therapist should be considered to allow the wheelchair
user to get into the desired position with as few steps as possible (e.g. using a preset position
of 45° of tilt).

1 The wheelchair user needs to have access to ttietier when in the altered position.

General training tips

1 For safety, some powered wheelchairs will prevent the wheelchair from being driven while in
extreme positiond2owered wheelchairs may slow down or stop if the user attempts to
operate them innsafe circumstances (e.g. driving up a steep incline forward with the seat
tilted fully back).

1 Some seats can be turned to the side, allowing the powered wheelchair to be driven
Asi dewayso, such as along a t abrhoeemenT he | ear n
directions may relate to the original seat orientation, not the sideways one.

1 Some seats can be turned completely backward, essentially convertingvaeekdrive
wheelchair into a frortvheeldrive one and vice versa. The learner should Eathat
joystick movement directions may relate to the original seat orientation, not the reversed one.

1 When reversing the direction of the positioning option (e.g. from tilt back to tilt forward), it
may be necessary to pause briefly with some contsoller

Progression

If the rate of position change can be programmed, it is advisable to begin with a slow rate
and progress to a faster one. This will provide more time in which to ensure that the
wheelchair user is adjusting to the new position and tlea¢ thre no body parts that are at
risk of being injured.

= =

Special considerations for scooters
1 Some scooters allow the seat back to be reclined, slid forward and backward and/or rotated to
the side or back. If such options exist, they are usually canitechanually.
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8.3ROLL SFORWARD

Versions applicable
1 Manual wheelchair: *
1 Powered wheelchair*

WST/WST-Q skills
T "nRol | s
T "nRol | s

forward short distanceo.

forward | onger distanceo.

Description and rationale

1 Thelearnemoves the wheelchair forward on a®th level surface-orward rollingis a
skill used during many wheelchair activities. The short distance is intended to simulate
moving about indoors or the distance involvetew crossing a twtane streetMost
bouts of wheelchair use are relatively ghHmut occur many times a dakhe ability to
manage longer distances allows wheelchair users to get around in the community (e.qg.
getting from a parking lot to an office or getting around inside a sto@ajnes who are
able to move their wheelchairsashdistances may not be able to roll longer distances
due to the additional endurance or attention required.

Prerequisites
1 None.

Spotter considerations
1 Spotter starting position:
1 If a manual wheelchair, the spotter should be behind the wheelchdindgohto
the spotter strap with one hand.
1 If a powered wheelchair, the spotter should be beside the wheelchair on the side
of the controller.
1 Risks requiring spotter intervention:
1 If a manual wheelchairear tip when accelerating (especially duringftist
push).
If a powered wheelchair, runaway or collision.
Because speeds are usually faster if the skill is being performed in a smooth open
space, the higher momentum can cause greater injury or damage if there is a
collision with a fixed or moving obatle.

T
T

Adjustment tips

1 The distribution of weight on the front and back wheels can be adjusted in some
wheelchairs. This has effects on the stability of the wheelchair, traction and rolling
resistance.

1 If the wheelchair user experiences difficulties mhaining a straight direction, the
problem may be due to a wheelchair part (e.g. a flat tire) or something rubbing on a wheel
(e.g. a seat belt).

1 Underinflated tires increase the rolling resistance.
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5434 1 Solid tires roll better on smooth surfaces but aredessortable than pneumatic tires on
5435 rough ground.

5436

5437 General training tips

5438 1 There are three segments of this skill: starting, rolling straight and stopping. Stopping
5439 will be dealt with separately, in sectiorb9.

5440 1 When first attempting to move forward, theatition in which any swivel casters are

5441 trailing can lead to somaitial resistance to movement or lateral deviation as movement
5442 begins. Thdearnershouldreposition the casters in the appropriate direction before

5443 setting out. Learning how to repositidretcasters is a technique that is useful for a

5444 number of skills. To reposition the casters, the wheelchair should be moved short

5445 distances in a manner that causes the casters to swivel (e.g. forward, then left, than
5446 backward, then right).

5447 1 Thelearnershoud maintain attention in the direction of travel, avoiding distractions to
5448 either side but remaining alert to potential hazards.

5449 1 The wheelchair user should keep the wheelchair daydangers likevalls or drop

5450 offs.

5451 1 Thelearnershouldalsobe alert tolhe moving environmentf a hallway is clear enough

5452 to permit it, it may be advisable to drive in the middle of the hallway, to avoid collisions
5453 with people unexpectedly coming around corners or out of doors.

5454 1 Thelearnershould obey driving conventionsé&h fir ul es of the roado),
5455 altering course to one side (e.g. to the right in North America) when approaching others,
5456 use of horn or verbal warnings, overtaking and slowing down when approaching others or
5457 blind intersections.

5458

5459 Progression

5460 91 Speed and accuracy are inversely related. It is advisable to begin movement skills
5461 with accuracy before increasing the speed.

5462 i Start in a smooth level indoor space and progress to the outdoor setting.

5463

5464 Variations

5465 1 Thelearnercan experiment with different spds.

5466 1 A strip of bubble wrap can be used for the wheelchair to straddle, providing

5467 audible feedback if a straight path is not followed.

5468 1 To work on directional control, the learner can follow a wall or sidewalk edge while
5469 trying to stayh.within an armds reac
5470

5471 Special considerations for manual wheelchairs

5472 1 Each propulsion cycle includes propulsion and recovery phases.

5473 1 Endurance may be a limiting factor for longer distances if the wheelchair user is poorly
5474 conditioned.

5475

5476 1 Two-handpropulsion pattern

5477 1 Adjustment tip:

5478 1 The wheelchair parts and their-sgt can affect propulsion. For instance, the
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rearwheel axle should be directly under or slightly ahead of the acromion
process of the shoulder when the wheelchair user is sitting upright at rest. The
fingers shold be able to touch the axle of the rear wheel. When the hands are
on the handims of the rear wheels at top dead center (12:00, using the clock
analogy), the elbow should be flex&a70° from full extensionThese

adjustments will allow the wheelchaiser to have the hands in contact with

the hanerims in a manner that permits optimal propulsion as described below.
For instance, having the elbows slightly flexed at 12:00 means there is range to
allow the elbows to extend at the beginning and end gériygulsion phase.

1 The friction between the hands and the hant can be increased by the use

of gloves, higHfriction covering on the handms or surgical tubing wrapped

in a spiral fashion around the hanohs. However, too much friction can cause
discomfort or blisters when slowing the wheelchair (e.g. while descending an
incline).

Starting
1 When starting to roll forward, the wheelchair user should lean forward slightly

and avoid overly vigorous accelerations that could cause the wheelchair to tip
over backwardThis is the first example of a skill that can benefit by leaning.
Because the weight of most wheelchair users is large relative to the weight of
the wheelchair, leaning can have a major effect on the relative weight on the
different wheels. Lening affects the stability of the wheelchair, traction and
rolling resistance. Leaning is a strategy used often in the later skills.

1 Propulsion phase

1 Once up to speedrgpulsion mechanics vary with the task and the

characteristics of the wheelchair uddowever, on smooth, level surfaces

there are some general guidelines that should be considered the starting point.
During the propulsion phase, the hands should initially match the speed of the
moving wheels.

The wheelchair user should avoid overlyorigus accelerations that could

cause the wheelchair to tip over backward.

To propel the wheelchair straight forward, the wheelchair user should grasp
the hanerims and push evenly with both hands. He/she should not wrap the
thumbs around the hasrdns, butpoint them forward.

The wrists should be in a roughly neutral orientation, avoiding the extremes of
range.

To improve friction, if necessary, the wheelchair user may rest the palms of
the hands on the tires in addition to using the hand. The disadvatage of

this technique is that the palms pick up dirt from the tires.

To minimize shoulder injury due to repetitive strain, it is generally accepted
that the wheelchair user should try to push with long, slow strokes, allowing
the wheelchair to coast beten strokes where possible. Howeveis
technique may actually increase the loads on the shoulders during each cycle
(althoughit is generally assumed thidie reduction in the number of cycles
offsets this). As for walking, optimization of energy e#ficcy may be more
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important than minimizing shoulder loads.

1 As noted earlier, dnd positions can be illustrated by having the wheelchair
user imagine the right rear wheel as the face of a cloclqitied andfinal
contact positions for the wheel might then be referred to as 11:00 and 2:00

od6cl ock. -hohuirs tAitmer geeri odo corresponds

1 The wheelchair useshould lean forward as the elbows are extended during
the latter part of the propulsion phase, to get more contact time between the
hands and the hafrins and to reduce the chance of a rear tip.

1 To maintain a straight direction during the coast betvpersies, the
wheelchair user may need to push harder on the side toward which the
wheelchair is deviating or use the fingers on the frando apply friction on
the other side. Although it is possible to coast for several meters from a single
push, a cadexre of about 1 push per second is commonly used, at least in part
to maintain directional control. If the learner is having difficulties in achieving
the desired cadence, the trainer can provide audible cues (e.g. by clapping).

1 Recovery phase
1 A recovery @th for the handbselow the handimsis usually recommended

for wheelchair users propelling for any distance on smooth level surfaces.
After releasing the handms at the end of the propulsipbase, the arms can
be allowed to swing in a relaxed pendular fashion below the-harsd(the
iseanir cul ar 0 recovery pattern) back
begin for the next cycle. (The hands need to move slightly outward as well as
backvard, to avoid contact with the rear wheels.) To reinforce the desired
path of the hands, the trainer can ask the wheelchair user to touch the rear

wheel axl|l es dur i nlketheaddvh shaftoftachesooy p h a s e

traind0) . Thi s a ltolmake mitial dorgact ith thd lsamons while
moving upward.

1 An additional reason to reach back during the recovery phase and to use long
strokes is to exercise the shoulder retractor muscles and maintain shoulder
retraction range. This may help to séf the tendency for manual wheelchair
users to become roussthouldered due to muscle imbalance and loss of
flexibility.

1 Wheelchair users with weak or insensitive hands may prefer to slide their
hands back alongthe handi ms (t he fAar cratherttet overy
letting go at the end of the propulsive phase, but any friction should be
minimized to avoid braking. Short strokes with arc recoveries may be
appropriate for propelling short distances in confined spaces when fine control
is the priority.

1 Variations
1 The wheelchair user can see how far he/she can roll on a single push.
1 The wheelchair user can see how quididyshe can cover a distance.
1 The wheelchair user can try propelling withechand at a timg.g. as when
carrying a cup of coffee)
1 The wheelchair user caugh an empty wheelchair with one hand, steering
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with the empty wheelchair.

1 The wheelchair user can try tvagldle a strip of bubble wrap while coasting,
without bursting any bubbles.

1 The wheelchair user can try dvaddle object®f various heights and widths
(e.g. using a few bricks) to better understandctearancdetween the wheels
andunder the wheelchair.

1 The wheelchair user camipanother occupied wheelchair eth him/her
(with the second wheelchair user holding onto the wheelchair in front)

( anothoochootmido anal ogy) .

1 After weaving around objects, it is important to remember to return to the
proper propulsion/recovery pattern. An easy, rakkactivity is to weave
through cones (e.g. during the Atur
into a few pushes in a straight line before returning to the cones.

i Hemiplegiepropulsion pattern

M

l

Note Hemiplegia due to stroke is used as a representatarea of a condition
for which foot propulsion can be useful. Wheelchair users with other impairments
may find foot propulsion useful as well.

Adjustment tip

1 While the wheelchair user is properly positioned on the deaheaight of the
seat should bew enough to allow the full foot to be on the ground when it is
directly below the knee but high enough to fully support the thigh.

1 The wheelchair user should wear shoes that do not fall off, that provide
protection for the foot and that provide good tiatct

Propulsion phase

1 If only the souneside arm is used, the wheelchair will deviate to the weaker
side.

1 The wheelchair user propels the wheelchair with the ssidelleg to both
propel and steer the wheelchair, with or without the assistance afithd s
side arm.

1 There is no need to synchronize the cadence of the hand and foot. Indeed,
once moving, some wheelchair users use only the foot to maintain forward
movement.

1 The propulsion phase for the leg begins with the knee relatxédnded
pushing down on the floor with the heel of the shoe, andftbeing the knee
under the seat to pull the wheelgtHarward.

1 The propulsion phase for the arm is the same as that described above for two
hand propulsion.

1 If wheelchair users are experiencing difficulties (e.g. due to low friction
between the shoe and the ground), they may find it helpful to rockuttie tr
forward at the hips in time with each flexion of the knee.

Recovery phase
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1 Atthe end of the propulsion phase for the leg, the foot is lifted off the ground,
and the knee is extended.

1 The recovery phase for the arm is the same as that described@bowe
hand propulsion.

Special considerations for caregivers

1 For caregivers of people with hemiplegia, if there is only one footrest, because the
wheelchair user uses one arm and one leg tepsaftfel the wheelchair, the unsupported
foot can be crogsl over the supported one.

Special considerations for powered wheelchairs
1 Adjustment tips

1 For this skill and later moving skills, when it is possible to program the
wheelchair modes (e.g. with respect to speed, torque and deceleration), the trainer
shoud use a mode that is safe without being ineffective when training begins.

1 When set in the slowest speed, there may be a time lag between when a joystick is
moved and when the action occurs. This can lead to overcorrection while steering
the wheelchair.

1 Thelearnershould alter the controller mode and speed settings to the ones most
appropriate for the task. For the mode used for longer distances, the controller
setting can be adjusted by the therapist or dealer to one that permits more speed
and less segitivity.

1 Non-proportional drives (on/off) are just as dependent on proper programming as
proportional drives, if not more so. The-sgt of nonproportional drives can be
graded to include less cognitive demand and physical load depending on the
u s e edisancdabilities.

T I'f the wheelchair usero6és hand slips off

shape for the joystick may be appropriate (g:ghapevs. ball-shape).

1 Powered wheelclid may be reawheel, frontwheel or midwheel drive. The
drive configuration will affect the path of the wheelchair and the ease with which
the wheelchair can be kept moving in a straight line. For instance, anineat
drive wheelchair tends to be neadifficult to keep moving forward in a straight
line; some wheelchairs have btiilt compensation for this problem.

1 This is the first powered wheelchair skill involving movement of the powered wheelchair
in a drive modeWith powered wheelchairs, althdughere are a number of input devices
that can be used to control theinthhWSPI c hai
Manualbecause it is the most common device used. Unless programmed otherwise for a
wheelchair user with special needsplacenentof the joystick in a direction will cause
the wheelchair to move in that direction. If the controller is of the proportaordtol
type, the farther the joystick is moved from its rest position, the faster the wheelchair will
move in that directionThe user should move such a joystick forward gradually to
achieve a smooth start. It may take some practice for the wheelchair user to use the
joystick in a proportional waly an exercise may be for the wheelchair user to see how
slowly he/she can move.
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1 If the wheelchair user is oveorrecting for minor deviations from the intended path
when driving, changing the contact point with the joystick (e.g. from finger tips to the
web-space between the thumb and index fingers) and resting the forearm on tls¢ armre
may improve driving smoothness.

1 Progression
1 Thelearnercan practice moving the joystick in an open space and progress to
more enclosed ones.
1 Thelearnercan begin at responsive but low torque settings and progress to
different modes.

Special consi@rations for caregivers

1 When a caregiver is first learning to handle a powered wheelchair, it is preferable to do
so with the wheelchair unoccupied, to avoid injury to the wheelchair user.

1 Some wheelchairs permit the wheelchair to be operated by a careginred the
wheelchair, which is the preferred position if the equipment allows.

1 For this and other moving skills, the caregiver may operate the wheelchair by using the
same joystick that the wheelchair user does. Where space permits, this should be done
with the caregiver standing beside the wheelchair and facing forward. In some situations
(e.g. going through a narrow opening), the caregiver may need to stand in front of the
wheelchair. The caregiver in this situation should be careful not to drivehiredahair
over his/her own feet.

1 Standing behind the wheelchair and leaning forward to reach the joystick is not generally
recommendetiut may occasionally be necessary

T Sitting on the wheelchair user bésfolaap to op
number of selevident reasons

1 Disengaging the motoedlows thepoweredwheelchair to be pushed manually without
power (e.qg. if the battery is deadp do so, thgpower should be turned off before the
motors are disengaged. The wheelchair may be harder to push if the power is on, even if
the motors are disengaged. The caregiver can confirm that the motors have been
disengaged, by pushing on it to see thattheelchair can be rollea short distance
Depending on the type of wheelchair, rolling the wheelchair slightly when disengaging
the motors may ease the lever into thermtisgied position. Various makes and models of
powered wheelchairs arsgtooterdave different méiods of disengaging the motoFor
most powered wheelchairs, there ave motors that need to be separately disengaged
and engagedror caregivers, good ergonomic principles should be used when engaging
and di sengaging the motors. The caregiverd
straight. In many cases, a foot carused to perform the task but this should be gently
done to avoid damaging the mechanism.

Special considerations for scooters

1 The handles on the tiller control the orientation of the front wheel for steering purposes.

1 Lever mechanisman the handles usually control forwarersts backward direction and
momentto-moment speed.

1 A dial on the tiller controls the general speed setting (higlowg depending upon the
circumstances.
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1 The scooter usaran sethespeed control so thhe/shecanproceed at thdesired speed
with the lever fully pushed gushedoartway dependingupotheu s er 6 s pr ef er en
1 The giff suspensiorof most scooters can lead to sobmeincing overough surfaces such
assidewalk cracks.
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8.4 ROLL SBACKWARD
Versions applicable
1 Manual wheelchair: *
1 Powered wheelchair*
WST/WST-Q skills
M "Roll s backward short di stanceo.
T ARoll s |l onger distanceo.

Description and rationale

1 Thelearnemoves the wheelchair backward on a smaexkl surfaceBackward rolling
is a skill used during many wheelchair activities. However, a short distance is usually all
that is necessary, unless overcoming high rolling resistance (e.g. on a soft surface or
ascending an incline using foot propulsion).

Prerequisites
1 None.

Spotter considerations
1 Spotter starting position:

1 For a manual wheelchair the spottbould be behind the wheelchair, holding a
spotter strap (if a manual wheelchair)beside the wheelchair near the front in
position to push denward on a knee or wheelchair part.

1 Risks requiring spotter intervention:
1 Rear tip when stopping.
1 Collision with fixed or moving objects.

General training tips
1 If backing up immediately follows rolling forward, then the casters will be trailing
backwardrather than forward as they will while moving backward. As the backing up

begins, there may be some initial resistance and directional instability as the casters move

into the forwaretrailing position. The casters can easily be repositioned by moving the
in a circular path.
1 The learner should proceed slowly and look over both shoulders regularly to avoid

obstacles and collisions. Using the analogy of backing up a motor vehicle may be helpful.

Directional stability is more difficult to maintain when baukup a reawheeldrive
wheelchair. This may lead to a sinuous path, with a series of deviations and over
corr ecfishitadingg) ( AiThi s may not be apparent
short distance like #tused for the WST, so a longer distasbeuld be used for training
purposes. Slowing down will make it easier for lgrnerto steer.

T

1 \Variations
1 Bubble wrapcan be placed behind a moving rear wheel withoulethimed s
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knowledgeto provide audible feedback that shoulder checks are needed.

Special considerations for manual wheelchairs
1 In many ways, the technique is the opposite of what is used for rolling forward (as dealt
with in the previous skill).

1 Two-HandPropulsion Patter

1 To propel the wheelchair straight backward, the wheelchair user should reach
forward, grasp the harmims and pulbackwardevenly.

1 Some wheelchair users with very weak arms (e.g. people with tetraplegia) may find it
more effective to make contact undiee hanerims with the palms up. Others may
prefer to place both hands on the backs
clock analogy) with the arms straight and the shoulders shrugged. Then, the
wheelchair user can lean back and use the baiyhtvto push down on the wheels.

1 Unlike forward rolling, it is not easy to coast backward without deviating to one side
or the other. Therefore, the length of the strokes is usually shorter when rolling
backward.

1 Because the distances are usually shioetetis no need to use long propulsion
strokes or to recover the hands below the hand.

1 Variations
T As f or sforhaeddo irioail ni ng section

9 Hemiplegicpropulsion pattern
1T As f osf ofi wéadmidgdexcept the sequence for the leg isitst flex the leg,
push down on the floor with the foot enough to ensure good traction, then push the
wheelchair backward by straightening the leg.

Special considerations for caregivers

1 The caregiver needs to do regular shoulder checks to avoid cdlmi@bstacles and
will need to move to one side of the wheelclifdracking up to a fixed object (e.g. a
wall).

Special considerations for powered wheelchairs
1 Adjustment tip
1 The programming of a powered wheelchair is separate for the forward and
backvard directions. It is possible that a wheelchair that has not been programmed
correctly could have difficulty backing up unless the speed control is adjusted
upward.
1 If the wheelchair is fitted with a rearew mirror, this lessens the need to turn
arourd to see where the wheelchair is goiagwheelchair users with limitations
of neck range

1 To move backward, the wheelchair user ordinarily pulls the joystick backward.

Special considerations for scooters
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T As f osf ofr wedmidgdthe handlesrothe tiller control the orientation of the front
wheel for steering purposes, lever mechanisms on the handles control foewsasd v
backward direction and momett-moment speed, and a dial on the tiller controls the
geneal speed setting (high vs low)
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8.5STOPS
Versions applicable
1 Manual wheelchair: *
1 Powered wheelchair*
WST/WST-Q skills
T ARoll s forward short distancebo.
T ARoll s forward | onger distancebo
M ARoll s backward short distancebo
1 AStops on commard.
T ATurns while moving forwardo.
T ATur nsmowhiinlge backwar do.

Description and rationale

1 While the learner is moving the wheelchair forward or backward, he/she may
intentionally come to a stop at a gdetermined location (e.g. next to a table or wall) or
need tacome to a sudden stop in reactiorah unexpected evefd.g. other wheelchairs
or pedestrians moving into the patb)avoid injury to themselves or others.

Prerequisites
M "nRoll s forward short di stanceo fo
S

t he
T "nRoll s backward short di gidnanceo [

r for
K i for
Spotter considerations
1 Spotter: As for the appropriate shorthstance skill (forward or backward).
1 Risks requiring spotter intervention:
1 As for theappropriate shortedistance skill (forward or backward)
1 Forward or sideways tip or fall dée a sudden stop or turn.
1 Because speeds are usually faster if the skill is being performed in a smooth open
space, the higher momentum can cause greater injury or damage if there is a
collision with a fixed or moving obstacle.

General training tips

1 The kearner should be alert to the fixed and moving environment while the wheelchair is
moving.

1 Sudden stops or changes of direction can lead to the wheelchair user falling forward or to
the side in the wheelchair.

1 When attempting to stop as close as possibéetarget without contacting it, the learner
may need help to understand whegtheforemost andearmost poirg ofthe occupied
wheelchair (e.gthe toes, the footresta,knapsack or rear afitp devices) because it may
not be visible to the wheelahr user.

1 Progression
i Start at a slow spedxbfore stoppin@nd increase as tolerated.
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i Start in a smooth level indoor space and progress to the outdoor setting.

i Start on the level and progress to inclined surfaces.

1 To practice thevoidance of moving okecles, the learner should start with a
single moving obstacle moving slowly at a consistent speed, seen well in advance,
to obstacles moving more rapidly and unpredictably, with less warning (e.g.
actual pedestrian traffic in a crowded setting).

I Variations

1 The learner can practice stopping progressively closer to an obstacle, but without
touching it. This can include progress from a tall obstacle that can be seen no
matter how close the person is to it (e.g. a door), to one that is lost to sight as the
user gets closer (e.g. a line on the flodhis requires good awareness of the most
forward and reamost aspects of the wheelchair. A mirror positioned to the side
of the wheelchair can provide useful feedback.

1 The wheelchair user can seaihquickly ke/she can stop on command.

1 Different moving obstacles can be used (e.g. a rolled ball, a swinging pendulum).

Special considerations for caregivers

1 For caregivers of manual wheelchair users, secure push héoussthat will not pull
off when a backwarébrce is applied to thengre important for this skill.

1 Sudden changes in speed or direction can cause the wheelchair user to fall forward or to
the side. The caregiver should use good spotting techniques, reaching forward or to the
side with a hand to abilize the wheelchair user.

Special considerations for manual wheelchairs

1 When there is ample space in which to stopa level surfacthe wheelchair will coast
to a gradual stop due to frictional forces and rolling resistance when the wheelchair user
stops pushing.

1 If the wheelchair user wishes to stop more quidkig,rate of slowing can be controlled
by how hard the hardms are gripped. The hanidns shouldoe allowed taun through
t he wheelchair user 6s handsaheadvdhtopldead st oppi n
center (about : 0 0 wsing theatoék analogy)

1 If the wheelchair user stops too quickihile moving forwardthe wheelchair user may
fall forward out of the wheelchair or tip over forward. To prevent this, the wheelchair
user shald lean back whenever he/she is required to stop quickly.

1 Sudden stops while moving forward can transfer weight forward onto the casters,
allowing the unloaded rear wheels to skid.

1 When stopping while moving backward, to avoid tipping backward when spppie
wheelchair user should avoid grabbing the wheels suddenly and should lean forward
slightly.

1 On a slope, the wheelchair will continue to roll (or even accelerate) unless stopping
forces are appliedf the wheelchair starts to roll too quickly down incline that is wide
enough, instead of grasping both haimds to stop, the wheelchair user can grab one,
turning across the slope.

1 On aslope that is being descended in the wheelie position, when stoppingypaidwn
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5899 the incline, the learner may ram facing downhill or turn the wheelchair across the

5900 slope.

5901 1 For people using the hemiplegpcopulsion pattern, the wheelchair user may use the

5902 hand (as for twdnand propulsion) and friction between the foot and the floor to stop.
5903

5904 1 Variations

5905 1 When mowvng forward, the wheelchair user can practice both quick stops (leaning
5906 back and grabbing both hanidhs firmly) and swerves (leaning toward the

5907 direction of turn and grabbing one hareh firmly).

5908 1 See wheelie variation later.

5909

5910 Special considerations for pwered wheelchairs

5911 1 Adjustment tips

5912 1 The setting for the deceleration distance may be increased so that a sudden stop
5913 does not cause the wheelchair user to fall or tip forwdotever, the greater the
5914 deceleration distance, the more planning is requoevoid the obstacle.

5915

5916 1 When stopping a powered wheelchair, the user should allow the joystick to return to the
5917 neutral position gradually for a smooth stop. Simply letting go of the joystick will bring
5918 the wheelchair to a stop at a rate that has beengmmged. Some wheelchairs can be

5919 brought to a stop more rapidly if the power is turned off or the joystick is put into reverse.
5920

5921 Special considerations for scooters

5922 1 The high speed that is possible with some scooters, combined with the high center of
5923 gravity and narrow wheelbase can make the scooter vulnerable to sideways tips during
5924 sudden turns.

5925
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8.6 TURNSIN PLACE

Versions applicable
1 Manual wheelchair: *
1 Powered wheelchair*

WST/WST-Q skills
T ATurns in placeo.

Description and rationale

1 Thelearnertuns the wheelchair around to the left and right to face in the opposite
direction, in as tight a space as possiblening around in tight spaces is a common
challenge for wheelchair users. The type of wheelchair and its dimensions affect the ease
with which this skill can be performed. The environment may be such that the preferred
direction of turn is not possible, so tlearnemust be capable of turning in both
directions.

Prerequisites
1 None.

Spotter considerations

1 Spotter starting positiomMear he wheelchaior behind the wheelchair, holding onto the
spotter strap if done in the wheelie position

1 Risks requiring spotter interventioBee WST risks.

Adjustment tips

1 The ease of making a turn in a tight space depends on the overall length dnof Wit
occupied wheelchair, the distance between the wheels and how free the casters or steering
wheels are to swivel.

1 The rear anttip devices for some wheelchairs increase the overall length of the
wheelchairs. Adjusting or removing them may maleagier to turn around in confined
spaces.

1 The footrests of some wheelchairs also increase the overall length of the wheelchairs, so
more turning space is requirdtlemoving the footrests may make it easier to turn around
in close quarters. If the footrestee removed, it is important to avoid injuring the feet by
bumping them or running over them with a wheel. If elevated footrests are lowered, the
space needed for turning will be reduced.

1 If a wheelchair is in the tilted or reclined position, the turripgce needed may be
larger.

General training tips

1 For most wheelchairs (but not scooters), the ability to turn is made easier by casters.
Casters are wheels that are free to swivel around a vertical axis. The location of the
casters (fronvs. back) will affect the nature of the turn.

1 It may be helpful for the learner to shuttle forward and backegl forward turn to the
left, backward turn to the right, repeating as neceysairyinimize the space required,
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turning part of the way with each cycle.él'fonger the chair, the more likely it is that this
will be necessary.

1 The trainer should help the learner clearly understand the difference between the size of
theturning circle(that is affected by parts, such as footrests, that stick out above the
grownd) and the size of thterning footprint(that only includes the chair or body parts
that touch the ground).

1 The footrests can be moved out of the way in tight spaces to reduce the radius of the
turning circle.

1 Progression

1 The wheelchair user shoulddie with small angular displacemeraisd progress
to larger ones.

1 Thelearnershould start with a larger space in which to turn and progress to
smaller ones.

1 Thelearnershould start at a slow speed, focussing on accuracy and increase the
speed as skill delops.

1 The wheelchair user can practice on progressive smaller areas of support.

1 The wheelchair user can practice on a soft surface.

i Variations
1 Game: Ask the learner to pretend that his/her feet are the hour hand of a clock
facing up from the floorrad see how quickly and accurately he/she can respond
to times that the trainer calls out (e.
it urn to ®:00 o0b6cl ock

Special considerations for manual wheelchairs
1 Two-handpropulsion pattern
1 To make the turmasttightly, the wheelchair user should pull back on baadrim,

while pushing forward to an equivalent extent on the other. In such a case, the
vertical axis of rotation for the turn is midway between the drive wheels. It may take
a few cycles to conete the turnif the arc moved through by one hand is less than
that for the other hand, on completion of the turn, the wheelchair will come to rest
closer to the hand that moves less. This can be an issue for the trainer to correct to
achieve a tighteurning circle. Alternatively, this asymmetry of forces can be used as
a strategy if the wheelchair user wishes to move in a direction as well as turning
around.

1 Progression

1 Small displacements do not require that the hands be repositioned on the hand
rims.

1 The wheelchair user should then progress to larger displacements that require the
hands to be repositioned, using several steps to get all the way around.to 180

1 Some wheelchair users may be able to get all of the way aroa8@ t¢or
beyond) in asingle movement (thesval | ed fAsnap turmno) by al
rims to slide through the fingers. To prepare for a snap turn, the wheelchair user
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places one hand as far forward as possible on onerimaraohd the other hand as

far back as possible on thther handim. Then, in a single uninterrupted motion,

the wheelchair user fAsnapso-rinhskde wheel ch
through the fingers until the wheelchair reaches the desired angle. Depending

upon the rolling resistance of the surfgitee wheelchair may continue to spin in a

circle until wheel or handim friction brings the wheelchair to a stop.

Variations
1 When turning around in confined spaces, it can be helpful for the wheelchair user
to push or pull on external objects rather than using the-hianrsd
1 See wheelie variation later.

1 Hemiplegicpropulsion pattern
1 Toturn to the side away from the stronger hand, the wheelchair user should push
forward on the handm and push sideways toward the stronger side with the foot.
1 To turn toward the stronger hand the wheelchair user should pull back on the hand
rim and puslsideways toward the weaker side with the foot.
1 The wheelchair user may reach across to the opposite wheel with the stronger hand.

Special considerations for caregivers

1 To turn a manual wheelchair around in a tight space, the caregiver should pull back on
one puskhandle, while pushing forward on the other.

1 The caregiver should stand close to the back of the wheelchair if space is limited. If a
knapsack prevents this, it can be temporar
lap.

1 This skill can bgperformed in the caregivassisted wheelie position.

Special considerations for powered wheelchairs
1 Adjustment tips
1 Adjusting the speed, acceleration and deceleration for turning will affect turning.
1 The location of the drive wheels and seating gafitions have impacts on the
turning characteristics of the system.
T The closer the drive wheels are to the
easier it is to turn in place by simply moving the joystick straight to the left or
right. The vertical ais of rotation for such a turn is midway between the drive
wheels.

1 If the drive wheels are well forward or back, the casters will swing more widely so that a
series of teandfro motions may be needed to minimize the turning radius.

Special considerabns for scooters

1 Because the drive wheels are not independent and because of the limited angle through
which the tiller can turn for most scooters, a scooter cannot turn in place in the same way
that manual and powered wheelchairs can.

1 The tightness ote turn is also affected by the length of the wheelbase.
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6062 1 When maneuvering in tight spaces, the speed setting should be reduced.
6063
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8.7 TURNS WHILE MOVING

Versions applicable
1 Manual wheelchair: *
1 Powered wheelchair*

WST/WST-Q skills
T ATurns whfidrewawod/d .ng
T ATurns while moving backwar do.

Description and rationale

1 Thelearnerturns the wheelchair to the left and right while moving forwardackward
Such noving turns are often necessary to avoid obstacles or to change direction. The
amount of spee needed for turning is affected by such factors as the type of wheelchair,
the wheelbase (distance between the ground contact points for the front and back wheels),
the overall length of the wheelchair and the freedom of the steering wheels oturn.
most wheelchair users, turns while moving backward are required less often in everyday
life than moving turns in the forward direction.

Prerequisites
f None.

Spotter considerations

1 Asfortheir ol | s forwamddsfiool | di &t e ksbileswurdesss hor t
thelearnerhas safely performed the appropriate skill, in which case the spotter needs
only to be nearby.

General training tips

1 The path of the wheelchair parts (e.g. footrests) will differ depending upon the
characteristics of the whkhair (i.e. whether the chair has redreel, midwheel or
front-wheel drive). As a general rule when turning, the vertical axis for the turn is
midway between the drive wheels, so the farther away from this axis that a wheelchair
part or body part ishe greater the circumference through which it will swing.

1 When turning around an object (e.g. a pylon or a corner) that the wheelchair is close to,
the wheelchair user should focus on ensuring that rear wheel, specifically the contact
point between the wdel and the ground, clears the obstacle.

1 When driving a reawheetdrive wheelchair toward @0 turninto a narrow opening
when space is available the wheelchair user should stay as far as possible away from the
wall on which the opening is found. Thgsanalogous to parking a car between two other
cars in a crowded parking lot.

1 If the approach path is narrow but the opening is wide, approaching the corner close to the
wall is preferable, watching closely that the axle of the-sie rear wheel is gihtly
beyond the corner before turning sharply.

1 With a frontwheetdrive wheelchair, there is less of a problem steering a path close to the
wall.
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1 If maneuvering around a series of fixed obstacles (such as the pylons used in the WST)
that are widely spade a useful strategy is to use a path that takes the drive wheels close
to the obstacles. If the obstacles are closer together, the wheelchair may need to be driven
farther away from each obstacle to have sufficient room in which to complete the turn.

1 Theuser should be especially careful not to catch the feet on an immovable external
objecti if the foot stops and the chair continues to turn, a serious injury can result.

1 Progression
1 Thelearnershould start with small changes of direction (e.g. aroudelwspaced

pylons) and progress to more closely spaced ones.

1 When beginning training around full 90orners, learners may find it easier to
break a turn down into its segmeitdriving straight, turning, then driving
straight again, rather than follavg a smooth curved path.

1 Variations
1 Threepoint turns (e.g. using an opening like a doorway to turn around and go back
in the opposite direction) can be carried out by making the first turn into the
opening while moving forwardollowed by a backwarturn in the opposite
direction.
1 Alternatively, the initial turn into the opening can be backward (after rolling past
the opening), followed by a forward turn in the opposite direction.

1 When using the movinturns skill in reallife settings, théearnershould obey the
rules of the road at cornerde/she should slow down if the path around the
corner cannot be seen, he/she should stay to the right or left (whichever is the
convention in the country in which the training is taking place) and he/she should
not cut the corner.

Special considerations for manual wheelchairs
1 Two-handpropulsion pattern
1 When ready to turn, the wheelchair user should slow down the inside wheel and/or
push harder on the outside wheel. Slowing down the inside wheel resutightea
turn, but causes the wheelchair to slow down. Pushing harder on the outside wheel
causes the wheelchair to speed up. The decision on the relative speeds of the two
wheels depends on how tight a turn is needed and safety considerations.

1 Variations

1 While coastingorwardin a straight line, the wheelchair user can experiment
with the effecton direction caused hbytating the outstretched arms from side
to sidei for instanceswinging the armsounterclockwise (as viewed from
overheadyauses thevheelchair to turmclockwise

1 The fixed environment can be used to assist with turning. Timing, intensity,
direction and location of the forces applied to a fixed object such as a wall are
important features of success. Using the environment minimizes#ueto
slow down.

Aln the fAdrago t udragsahdntinerearheel chai
position, along the wall to turn toward the wall and around the

WSP5.0originally approved for distribution and uséugust 17 2018
Currentedition August17, 2018


https://wheelchairskillsprogram.ca/en/7-28/

6155
6156
6157
6158
6159
6160
6161
6162
6163
6164
6165
6166
6167
6168
6169
6170
6171
6172
6173
6174
6175
6176
6177
6178
6179
6180
6181
6182
6183
6184
6185
6186
6187
6188
6189
6190
6191
6192
6193
6194
6195
6196
6197
6198
6199
6200

172

corner.If the learner is having difficultieshe skill can be
simplified by segmenting the skill, for instance having the trainer
push the wheelchair forward toward the corner while the
wheelchair user has the wallde hand in the ready position and
the opposite hand on the lap.
A I n t he f fum,uhe wheelchair user uses a hand, in a

forward positionto pushaway from the wall

1 See wheelie variation later.

1 Hemiplegicpropulsion pattern
1 The wheelchair user should use the foot to help steer.
1 Itis easier to turn away from the sound (unaffected) side than toward it.

Special considerations for caregivers

1 When turning while moving forwardhé caregiver should push haraéth the push
handle on the outside of the turn and pull back slightly on the inside h&hdlepposite
is the case when turning while moving backward.

f The caregiver should be careful to avoid
any barriers.

1 The wheelie position can be used to turn in tight spaces.

Special considerations for powered wheelchairs

1 The path of the wheelchair is affected by whether the wheelchairi&heat, midwheel
or frontwheel drive. The general rule of paying attentmthe axle of the neaide drive
wheel applies.

1 If the leading wheels are the drive wheels (i.e. a fvaméetdrive wheelchaiwhen
moving forward, the trailing casters may swing wide of the path and may strike the wall
on the far side, depending upttre radius of the turn.

1 If the wheelchair is about to collide with the corner, the wheelchair user should not reach
out to fend off with the hands or féethis is ineffective and may cause injury. The body
parts should be kept within the protective dope of the wheelchair.

1 Although operation of the joystick is fairly intuitive when performing turns while moving
forward (e.g. if one wishes to turn to the right, the joystick is moved to the right), it can
be difficult to get used to performing movingrs in the backward direction. It can be
helpful to remember that the lefght direction in which the joystick should be displaced
should be the direction in which the wheelchair user wishes his/her knees to move. For
instance, when making a backwardntto the left, the knees will move to the right, so
that is the direction toward which the joystick should be displaced.

Special considerations for scooters

1 Some scooters havkreewheels and some hafte@ur. All other things being equal, a
threewheeledscooter will corner better but will be more vulnerable to sideways tips.

1 Unlike powered wheelchairs, the drive wheels do not operate independently. Steering the
scooter is related to the orientation of the front wheel(s), controlled by the handles of the
tiller.

1 Because most scooters are r@@eeldrive, turning is similar to driving a car, an analogy
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6201 that may be useful to the learner.

6202 1 Because most scooters have long wheelbases in compairibartiver wheelchairs and

6203 because there are usually limits to how far the handles can be turned, scooters cannot turn
6204 as tightly as other wheelchairs.

6205 1 Having a mirror attached to a handle can be useful when driving straight backward but is
6206 of less use whreturningi as one backs up and turns to the right, the mirror looks to the

6207 left.

6208
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8.8 MANEUVERS SIDEWAYS

Versions applicable
1 Manual wheelchair: *
1 Powered wheelchair*

WST/WST-Q skills
T AManuevers sidewayso.

Description and rationale

1 Thelearnemaneuers the wheelchair sideways to the left and right parallel to an object
(e.g. awindow, bed or table). Repositioning the wheelchair sideways in a tight space is
commonly necessary to get closer to or farther away from objects.

Prerequisites
f None.

Spotter considerations
1 Spotter starting positiomMear the wheelchair.
1 Risks requiring spotter intervention: No common risks.

Adjustment tip
1 The length of the wheelchair can sometimes be minimized through set up (e.g. by moving
the axles forward) or positiamg (e.gilt, recline, footrest elevatign

General training tips

1 Thelearnemeeds to be aware of the widest and longest points of the wheelchair as well
as the footprint created by the wheels on the floor.

1 If the space available in a rdédk situaion is limited, thdearnemay need to shuttle the
wheelchair forward and backward a number of times to get into the desired position,
moving more to the side with each attempt.

1 Progression
1 The learner should start with ample forwdnatckward room invhich to maneuver

and gradually decrease the space.
1 The learner should start with small sideways steps and progress to larger ones.
1 The learner should start at a slow speed, focussing on accuracy (stayingamythin
designated boundaries), increasinggheed within the limits of accuracy.

1 \Variations
1 The learner may mimic parallel parking a car, pulling forward ahead of the target
opening, then backing into the opening.

Special considerations for manual wheelchairs
1 Two-handpropulsion pattern

WSP5.0originally approved for distribution and uséugust 17 2018
Currentedition August17, 2018



6254
6255
6256
6257
6258
6259
6260
6261
6262
6263
6264
6265
6266
6267
6268
6269
6270
6271
6272
6273
6274
6275
6276
6277
6278
6279
6280
6281
6282
6283
6284
6285
6286
6287
6288
6289
6290
6291
6292
6293
6294
6295
6296
6297
6298
6299

175

9 Variatons

1 An alternative for the wheelchair user with good uppedy strength and €o
ordinati onbunnghoo mes eodheTd do so, t
hops the rear wheels to the side by shifting the body weight in the desired
direction and pulling pon the rear wheels to have them move in the same
direction.Although there remains some controversy regarding this, it seems
that he head should move initially in the direction intended, then in the
opposite directionvhile moving the hips over (analogs to the heatls-hips
method used in the sideways transfscussed later in sectionl9). The
wheels do not need to get fully off the ground to be successfalbidiny hop
is most useful when space is very limited (e.g. when very close to a wall).
Initially, the wheelchair user can get used to just hopping up and down, with
no sideways movement. If the hands holding onto the-hamlare not at the
top dead center, the rear wheels will rotate when they become unloaded. This
can be prevented by apphg the wheel locks.

1 A similar effect can be created by rocking the wheelchair from side to side,
although the wheelchair may move forward as well as to the side. The
wheelchair user should lean hard in the direction that he/she wishes to move
and return me gently to the upright position.

1 The learner may use the sidewamyaneuvering technique to negotiate to the
other side ofwo barrierswith a space between them (e.g. two concrete
bolsters ima parking lot) that is too narrow to drive straight through but is low
enough from the ground to allow clearance between the wheels. It may be
possible to movene pair of wheelthrough the gapt a time, transiently
straddling the obstaclagith one pair of wheels on either side of the obstacles
and the wheelchair parallel with the obstatlefore gettinall wheels
beyond the obstacle

1 Seewheelie variatiorater.

1 Hemiplegicpropulsion pattern
1 No special considerations.

Special considerations for caregivers
1 The caregiver should generally not attempt to lift the occupied wheelchair sideways.

he

However, it may lveeellpaoosos iabpl per otaoc hu.s €T ot hdeo fis o,

wheelchair user leans forward to unload the rear wheels, being careful not to tip over or
fall from the wheelchair. Then the caregiver may be able to slightly lift the rear wheels
and move them sideways in small increments.

T The caregiver should be careful that the
between the lateral barrier and the nebeel.

Special considerations for powered wheelchairs
1 Adjustment tip
1 A mirror attached to the wheelchair can be used to provide visual feedback on the
position of the chair with respect to the rear barrier.
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1 The strategies for frorwheeldrive and reawheeldrive wheelchairs are somewhat
different. For instance, when maneuvering away from a wall that is very close, it is
helpful to move the casters away from the wall first.

Special considerations for scooters
1 Adjustment tip
1 A mirror attached to &ller handle can be used to provide visual feedback on the
position of the chair with respect to the rear barrier.

1 Because of the long wheelbase of most scooters, it is often not possible to move sideways
when the amount of space is very limited, butgkié should still be practiced in larger
spaces.
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8.9 PICKSOBJECTS FROM FLOOR

Versions applicable
1 Manual wheelchair: *
1 Powered wheelchair*

WST/WST-Q skills
T APi cksf obmeftltoor o.

Description and rationale

1 Thelearnemicks objecs up from tre floor and passdbkemto the tester. Objects that
need to be picked up from the floor or ground vary from those as small and light as a coin
or a piece of paper to those as bulky and heavy as a youngTdh#ds also an
opportunity for the trainer tavork on other reaching tasks (e.g. horizontally across a table
or overhead as when removing an object from a shelf

Prerequisites
f None.

Spotter considerations
1 Spotter starting positiomMear the wheelchair, on the side toward whichl¢laenerleans
(if any).
1 Risks requiring spotter intervention:
1 Forward or sideways tip or fall when reaching, leaning or standing up.
1 Forward fall or tip due to standing on a footrest.

Adjustment tip
1 Chair height and the overall length of the wheelchair can have ingatie wheelchair
usero6s ability to reach objects, depending

General training tips

1 Reaching and leaning reduce stability, putting the wheelchair user at risk of falling out of
the wheelchair or, if in a manual wheelchair, tipping Wheelchair over.

1 If the armrest on the side to which the wheelchair user wishes to reach is moved out of
the way, it allows the wheelchair user to bend further sideways.

1 To be safeif leaning or bending forward, the wheelchair useuldmove the fotrests
out of the way and place the feet on the floor.

1 If the wheelchair user chooses to lean forward to accomplish the task, he/she should
make sure the casters are trailing forward to decrease the likelihood of tipping forward.
As noted earlier, ven the casters are trailing forward, they lie ahead of the portion of the
wheelchair frame to which they are attached, as is the case when the wheelchair is rolled
backward. This is a good opportunityreview withthe wheelchair user how to swivel
the castermto different directions. Caster swivel control is a skill that will be useful for
later skills. To swivel the casters 180° in a tight space requires that a combination of
forward-backward and leftight forces be applied to the casters. As an exelitise,
trainer can ask the learner to point the casters at targets or to pretend the caster is the hour
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hand on Setclyowk (cfastodr. tAd tErhdto &ellogck he

learner to swivel the casters around an object (e.g. a cothgdlvor without touching
it.

1 The wheelchair user should use one hand on the wheelchair or thigh to help with balance
and the other hand to pick up the object.

1 For a wheelchair user with weak trunk muscles, to reach the ground he/she should move

the armgo the thighs one at a time, and then to the feet, placing the chest on the thighs.

Turning an object on its side may help to get a better grip.

To make it easier to pick up an object, the wheelchair user may pull the object up against

one of the wheelsosthat it does not move.

1 If a wheelchair user has weak pinch strength, increasing the friction between the fingers
and the object (e.g. by wearing gloves or wetting the fingers with saliva) can help to
prevent dropping the object.

1 When passing the objec someone or placing it on a table or shelf, the wheelchair
should be positioned to take advantage ofédhene6b s r each, strengt h

1 For a person with weak trunk muscles, to avoid falling in the direction that he/she is
leaning, he/shenayhookthe nonreaching arm behind the push handle or hold onto the
armrest or wheel.

1 To help right him/herself in the chair after reaching for the object, the wheelchair user
can pull on the opposite armrest or wheel.

= =4

9 Variations

1 If standing up and crouchinthe wheelchair user should first apply the wheel
locks and clear the footrests out of the way. If the wheelchair user stands up on
the footrests, a forward tip is likely unless the footrests are behind the front
wheels. If standing up and crouching, theewlchair user should keep one hand
on the wheelchair to keep from falling.

1 The wheelchair user needs to exercise caution when reaching across the body,
especially when reaching for or picking up something (e.g. a heavy object on a
high shelf, hot coffee knife) that could injure the user if it was spilled or
dropped onto the lap. Also, bending and twisting at the same time can cause
back injury.

1 If the wheelchair user is reaching for a light and unbreakable object from a high
shelf, he/she can use angravised reaching aid (e.g. a rolled up magazine or a
cane) to help move the object off the shelf and catch it. In a store, when an
object is out of reach, an object (e.g. a cereal box) on a lower shelf can be used
to ease the desired object off the highleelf so that it can be caught.

1 The learner may use a reaching aid, but should carry it with him/her.

1 Progression
1 The object can be picked up using different approaches (e.g. front vs. side).

1 Objects of different sizes and weights can be used.

Specialconsiderations for caregivers
1 For a caregiver, to pick a dropped object off the ground, the caregiver may maneuver the
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wheelchair so that he/she can keep one hand on the wheelchair, for balance and control.
Then, the caregiver can crouch and pick up theabbvith the other hand.

Special considerations for manual wheelchairs
1 Adjustment tip
i Caster locks can be helpful to keep the casters oriented in the correct direction
(trailing in the direction of lean).

1 Variations
1 A moving pickup can be accomgled if the wheelchair user holds the object
against the bottom of the rear wheel with one hand as the wheelchair rolls
forward, then both hands can be used to grasp the object when it rotates to the top
of the wheel.

Special considerations for powered Wweelchairs

1 If the wheelchair can be repositioned (e.g. with respect to tilt, recline or seat height), this
may be helpful. For instance, if the wheel
be placed on the floor, the wheelchair user can motleetéront of the seat and obtain
help in rising to reach upward by using the tilt mechanism.

1 There is a danger of unintentionally rolling a wheel over the fingers or pinching the
fingers between the drive wheel and fender. The safest approach is toditistnpthe
wheelchair, shut off the power, then pick up the object.

Special considerations for scooters

1 Scooter users most often stand and get out of the scooter to pick up objects. This is safer
than leaning from the seat, due to the high center eftgrand the possibility of a
sideways tip.

1 When getting out of the scooter, the scooter user should keep at least one hand on the
scooter for balance.
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8.10RELIEV ESWEIGHT FROM BUTTOCKS

Versions applicable
1 Manual wheelchair: *
1 Powered wheelchair*

WST/WST-Q skills
T A"Relieves weight from buttockso.

Description and rationale
1 Thelearnerrelieves weight from both buttocks, although not necessarily at the same
time. Weightrelief is important for comfort and the prevention of pressure sores.

Prerequisites
1 None.

Spotter considerations

1 Spotter starting positioMear the wheelchair, on the side toward whichi¢laenerdeans
(if any).

1 Risks requiring spotter intervention: Forward or sideways tip or fall when leaning.

General training tips

1 Partial unloadhg (30-:90%) of each buttock for 15 seconds every 25 minutes and
complete offloading (90% or more) of both buttocks for at leassé&ondevery 2 hours
is recommendedtrequent bouts of shedur at i on movement (O0squirr
recommended.

9 Trainersshould recognize that susceptibility to pressure ulceration varies among
wheelchair users (e.g. due to such factors as variationsrrodaidities, sensation, local
anatomy, blood supply, nutrition, moisture, nature of clothing worn), many of which are
not affected by skills training. However, if the trainer notices any such correctable
factors, these should be pointed out to the learner and/or an appropriatehealth
provider.

1 If usingeitherof therecommendetkaning method&orward or sideways) iftroduced
earlier for the npi ctarelieve Wwgightéramsthe buttacks, thgr o u n d
extent of weight relief is proportional to the extent of the lean.

1 With the forward leaning methothe casters should be in the forwairailing positionto
increase forward stability.hle elbows can beested on the thighsr a table Further
unloading can be achieved by resting the trunk on the thighs, grabbing the footrests and
pulling on them It may besocially inconvenient to use the full forwakshning technique
in some circumstances. A more moderate forward lean may be adébethitey back
upright from the forwarébent position can be a challenge for some wheelchair users. The
hands came walked up the thighs until an armrest or the backrest can be reached to
allow the person to pull him/herself the rest of the way.

1 Side leaning or shifting the weight onto one buttock can also be effective, for those who
cannot lean forward and recoyer in situations when the wheelchair user might find it
inconvenient to lean forward. The armrests or rear wheels can be used to push or pull on.
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As was the case for leaning forward, the wheelchair user can lean sideways on a table.

9 Variations

1 Transfering out of the wheelchair (e.g. onto a bed), where the wheelchair user can lie
on his/her side or front is also effective.

1 Standing up is effective, but if it is done using a stapdvheelchair feature, there
may be new pressure areas to consider retatedw the wheelchair user is supported
in the upright position. Standing on the footrests is generally not recommended,
although it can be safe if the footrests are not too far forward and/or the casters are
oriented in the forwardrailing position.After a weightrelief maneuver, the
wheel chair userds buttocks should be gent
dropped back into place.

1 Bridging (lifting the weight off the buttocks by pushing down firmly on the feet) is
effective but difficult to mairgin for prolonged periods.

1 Tilt and recline are alternative methods that may be adequate for some wheelchair
users although neither can be expected to achieve the > 90% relief tatifedr
recline are used, tlggeater the extent of tilt or reclirtiee better, preferably at least
45°,

1 Reclining a wheelchair can cause shear forces between the backrest and trunk that can
be compensated for by lifting the trunk away from the backrest after the reclining has
taken place. Some wheelchairs provide binitompensation for such shear forces
but the extent of such compensation may not exactly match the amount.needed

1 Pushups are not recommended because of the high loads on the upper limbs (that
may contribute to overuse symptoms) and because they @milpbe sustained for
long.

Special considerations for manual wheelchairs
1 The leaning techniques can cause tips in the direction toward which the wheelchair user
is leaning.

1 Variations
1 The tilt-rest position (with the wheel locks applied [or handslimgj the hand
rims] and the wheelchair or wheelchair user leaning against a wall or curb) may
permit sufficient rear tilfor partial unloadindhat can be sustained for many
minutes This position can be achieved in a variety of ways, for instance:

A Pull-back technique: The wheelchair user positions the wheelchair close to
the object (e.g. a sofa or wall) that he/she intends to lean against. Some
trial and error may be needed to select the correct distance from the object;
it is better to start too close tioe object than too far from it. The wheel
locks are applied and are checked to ensure that they are functioning. The
wheelchair user then reaches back and pulls on the external object to tilt
the wheelchair back just beyond the balance position, sthihat
wheelchair or wheelchair user rests against the object.

A Pushback technique: As for the ptiilack technique except that the
wheelchair user pushes against an external object to create the tilt. This
can include using the foot to push on the ground.
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6526 A Seewnheelie variation later.

6527 A When returning from the tiltest to the upright position, the wheelchair

6528 user should leave the wheel locks on and tilt forward by leaning or by

6529 pushing against the object being leaned against.

6530 A See wheelie variation later.

6531 1 Restirg on the rear antip devices may permit sufficient rear tilt but can result in
6532 a rear tip. With a spotter in place behind the wheelchair resting on the refip anti
6533 devices, the wheelchair user can lean and rock backward to see if the wheelchair
6534 tips ower; if so, this technique should not be used.

6535

6536 Special considerations for caregivers

6537 1 A caregiver can assist in a variety of ways, such as reminding the wheelchair user of the
6538 need to unload the buttocks or by assisting the wheelchair user in getting into

6539 recovering from the unloaded position.

6540 1 A caregiver can sit behind the wheelchair and tilt the wheelchair backward to rest against
6541 the caregiver and provide pressure relief. To prevent the rear wheels from rolling forward,
6542 the wheel locks should be ajgal. This is a variation of the titest skill.

6543
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8.11PERFORMS LEVEL TRANSFERS

Versions applicable
1 Manual wheelchair: *
1 Powered wheelchair*

WST/WST-Q skills
1 nPerforms level transfeos.

Description and rationale

1 The wheelchair user transfers from thleeelchair to another surface that is about the
same height as the wheelchair seat and back agéwel transfer is a commonly used
skill to move between the wheelchair and a chair, bed, tub, toilet, car or other surface.
Theaverage wheelchair userespls about 10 hours per day in the wheelchair and
performs about 8 transfers a day but the range is Aigigher number of transfers per
day increases the likelihood of overuse injto'yhe upper limhsProper techniquis
advisable as a means of redugbveruse and minimizingain during transferg he level
wheelchair transfer should only be considered a representative transfer. More difficulty
may be experienced when transferring to and from other surfaces or heights.

Prerequisites
1 None.

Spotter considerations
1 Spotter starting position:

1 Usually in front of the wheelchair and slightly to one side, close enough to
catch thdearnerif he/she falls and to prevent the wheelchair from rolling or
sliding away or tipping.

1 The spotter may ask thearnerwhere it would be best to stand, given the
learmebs previous experiences.

1 Risks requiring spotter intervention:

1 Forward or sideways tip or fall when reaching or standing.

1 Rear tip when sitting back down in the wheelchair after a staspivug or
crouchng transfer.
Fall between the wheelchair and bench if the wheelchair rolls or slides away.
In the course of a standing pivot or crouching transfer, tripping over the
footrests and falling.

il
il

General training tips

1 There are a number of transfer techniquesb surfaces to which a wheelchair user may
wish to transfer. The methods described here are representative, but by no means
comprehensive. Which type of transfer will be most suitable for a wheelchair user, with
or without the assistance of a caregivelt| depend on a number of factors. An
experienced clinician should make this determination. A thorough discussion of these
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options is beyond the scope of the WSP Manual.
T Care should be taken to avoid catching the
catheter or other collection devices when transferring.
1 The height of the starting and target surfaces should be adjusted, to the extent possible,
such that the target surface is slightly lower.
The path between the starting and finish surfaces shoui@déed of any obstacles.
The wheelchair should be positioned as close as possibletargpésurface, with the
castergrailing in a way that enhances stability in the direction of transfer.
Thefootrestsshould be cleared away (if possible).
The wheel lockgif any) should be applied.
The wheel locks of any wheel¢argetsurface (e.g. bed) should be applied.
The comments below generally apply to the transfer out of or into the wheghehtair
will be described as though the transfer is out of the wheelchair. Transfer into the
wheelchair is generally the same except that, once the wheelchair user is back in the
wheelchair, he/she should restore the footrests fully and put the feet béeoThe
wheelchair user should also make sure that any removed or repositioned wheelchair parts
(e.g. armrests, footrests, cushion, seat belt) are in the same position that they were before
he/she left the wheelchair.

= =4

= =4 =4 -9

1 Sideways transfer

1 Thisissometime call ed a fislidingd transfer but
(to avoid shear forces or injury to the buttocks).

1 The wheelchair user should move the armrest (if any) out of the way on the bench
side.

1 The wheelchair user should remove the wieek extension (if any) on the side
toward which the transfer will take place

1 People using sideways transfers tend to lead with the weaker or more painful arm.
However, if the arms are fairly symmetrical, alternating the leading and trailing arms
allows them o share the stresses.

1 The feet should be stably supported on the floor if the footrests can be easily moved
out of the way. If the footrests cannot be moved, it is acceptable to leave one or both
feet on the footrests as long as forward tipping doesawtraluring the transfer. In
addition to an actual tip, when the rear wheels become unloaded the wheel locks
become ineffective and the rear wheels may move sideways due to caster swivel. A
forward tip is less likely to cause a problem in wheelchairshiag the footrests
behind the casters and will not happen if caster swivel locks (if any) are applied with
the caster trailing in the appropriate direction. In considering where to place the feet,
the wheelchair user should try to avoid situations in wthehfeet are not free to
swivel when the buttocks are moved to the new suifahes could lead to a torsion
injury of the lower leg.

1 The wheelchair user should move forward on the seat, to avoid such obstacles to
sideways movement as the rear wheels.

1 Toget the transfer board (if using one) under the buttock, the wheelchair user should
lean away from it.

1 The wheelchair user should push down on the transfer board and wheelchair to
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unload the buttocks.

1 The wheelchair user should avoid fully extendingfthgers and wrists, allowing the
fingers to wrap around the edge of the target sitting surface. This avoids
overstretching the joints and tendons, which may be of importance for people with
tetraplegia who use a tenodesis grip (whereby active wrist extecsuses passive
finger flexion if the tendons are of appropriate length). Keepingvtiss in a neutral
positionalso functionally lengthens the arms, making it easier to get the buttocks off
the sitting surface.

1 The wheelchair user should keep the leading hand just far enough away from the
body to allow room for the buttocks to land on the target surface, but no farther. The
trailing hand should be close to the body.

1 The wheelchair user mahift sideways toward the target surface in a single large
movement or several smaller ones.

T 1 f possible, the wheel chrosenverusEs)r. sbhhuoruilndg
the actual transfer from this position, the hips and the head move in opposite
directions. For instance, if the wheelchair user wishes to move the buttocks up and to
the left, the head should move down and to the right. This technique reduces the
forces needed from the arms.

71 Once the buttocks are fully supported by the target sirthe wheelchair user
shouldsit up andemove the transfer board. The wheelchair user should lean away
from it to do so.

1 Note: It is not recommended that the wheelchair user place his/her feet on the bed or

bench before independently attempting to méneluttocks sideways.
Hamstring tightness will prevent the wheelchair user from being able to flex the
hips adequately.

i Standing pivot transfer

1 This is one of the most common types of transfer. The person stands fully upright
from the wheelchair seativots in place until his/her buttocks face the target surface,
then sits down.

1 Wheelchair users with hemiplegia using stanedngt transfers tend to transfer to

their stronger sides.

The wheelchair user should leave the armrests in place.

The wheelcha user should move forward on the seat before beginning the transfer.

The wheelchair user should try to flex the knees to get the feet under the body, in

preparation for the sib-stand phase of the transfer. During the transfer, the hips

should be flexd.

1 To avoid the need for turning through a greater arc than necessary when pivoting, the
wheelchair user should turn the back toward the bench rather than away from it (i.e. a
90° turn, not a 270° one).

1 The wheelchair user may use the armoesthe unaffeted sidgo help maintain
balance while transferring but this can leadithequal weighbearing during
standingpivot transfersif the wheelchair user can manage it, the sesidd hand
may be placed on the thigh during thetsistand segment of thé&il.

1 If a wheelchair user with hemiplegia can only transfer back into the wheelchair with
the strong side leading, he/she or a caregiver will need to move the wheelchair to the

= =4 =
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other side.

1 Variation
o Thecrouch pivot transfeis similar to the standingivot transfer, except that the

knees and hips are not fully extended. The wheelchair user may need to move the
armrest and the wheel lock extension (if any) out of the way on the bench side.
Thewheelchair user should stay low, and not try to stand up fully. However, the
buttocks need to be high enough to clear any obstacles (e.g. the armrest or rear
wheel). The hips and the head move in opposite directions as for the sideways
transfer.

9 Forward tansfer

1 When transferring straigiutn (e.g. for a person with amputations of both legs
above the knees), the wheelchair user should pull the wheelchair as close as
possible to the transfer bench and at right angles to it.

A transfer board may be used.

Thearmrests should be left in place. If the armrests areléesjth, in some

wheelchair designs they may be reversed to provide better support as the

wheelchair user moves from the wheelchair to the new surface.

1 Wheelchair users who have used the forwaadgsfer method to transfer out of the
wheelchair may be able to enter the wheelchair in the forward direction and then
turn around, if the amputation residual limbs are short enough. Alternatively, the
wheelchair user can back onto the wheelchair seat.

= =

1 Pragression
1 Once the basic transfer is mastered, it should be practiced with different target

surfaces, at di f f egerfermswheekHagréoundirensfée i ght s

skill discussed later is an example of an advanced transfer.

Special consideraibns for caregivers
1 General

1 This section only deals with transfers for wheelchair users who require no more
than moderate assistance to perform the final movement between the wheelchair
and the bench. If the caregiver must perform the majority of the affaf a
mechanical lift is needed, additional training by experienced rehabilitation
professionals is needed. This is outside the scope of the WSP Manual.

T The caregiver should be attentive to
avoid injuringthem during the transfer.

1 The caregiver, if unfamiliar with the wheelchair, should inquire as to whether the
wheelchair user has ever experienced falls during transfers and, if so, in which
direction. This may help the caregiver to know how best to pecassistance.

9 Care should be paid to good back ergonorbnicthe caregiver:

A The feet should be shouldeidth apart for balance.

A The caregiver should avoid bending the back and twisting at the same
time.

A The caregiver should bend his/her knees and #eepest of his/her
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body straight to avoid injury to the back.

A The caregiver should keep the wheelchair user close to the caregiver
(vs.arms straight).

A The caregiver should use aids (e.g. transfer tratisferboard,
mechanical lift) as needed.

1 The caegiver should use the help of other people, if needed. One option is for one

caregiver to be behind the wheelchair user, reaching under the upper arms to

grasp the wheelchair userds forear ms

The second caregivés positioned in front of or to the side of the wheelchair and

lifts the legs from behind the knees.

The wheelchair user should not hold the caregiver around the neck.

If the wheelchair useis falling, it may be necessary for the caregiver to lower

him/her to the floor rather than risk injury to the caregiver.

1 Ifitis necessary for the caregiver to move the unoccupied wheelchair to the other
side, the caregiver may leave the wheel locks on. Using the push handles at the
rear of the wheelchair, the cgreer should lift the rear wheels slightly off the
floor and push or pull the wheelchair
This will save time, avoid strain on the back and ensure that the wheel locks are
applied when the wheelchair user transtesk into the wheelchair. Because the
only wheels on the floor are the casters, the wheelchair can be moved straight
sideways.

1 If a mechanical lift is being used by the caregiver, it can be helpful to put the seat
in the tilted position to assist in ensgw that the wheelchair user is properly
positioned in the sling.

1 If a mechanical lift is being used by the caregiver, after the wheelchair user has
been lifted sufficiently, it may be easier to drive the wheelchair backward out
from under the wheelchaisar rather than moving the lift.

= =

1 Sideways transfers:
1 It may be necessary to perform the transfer in steps.

1 Standing pivot transfers:

1 To assist the wheelchair user in getting from sitting to standing, the caregiver
should stand or sit in front of the whelair or stand to one side.

T The caregiver should apply an assisti
the hips. The caregiver should not pu

T The caregiver may use a transfer belt

1 The caregiver may need to use his/her knees to keegatndingwheelchair
userb6s knees from buckling, by bl ocki

1 Once standing, the caregiver should ask the wheelchair user to pivot, turning the
back, in the shortest possible route, towardbiech.

Special considerations for manual wheelchairs

Wheel locks

1 Prior to the actual transfer, the learner should apply the wheel locks (if any). If the rear
wheel is able to turn with the wheel lock applied, the wheel lock may need to be adjusted
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or the tire may need to be pumped up, if it is pneumatic. If strength is a limiting factor to
applying the wheel locks, the wheelchair user may use vbeekxtensions.

1 A wheelchair user with weak trunk muscles can avoid falling forward during sdwel
handling, by hooking an arm around a push handle or holding onto an armrest or wheel.

1 To apply a pustto-lock wheel lock, the wheelchair usgrasps the handle of the wheel
lock and pushes it toward the front of the wheelchair unslfirmly in place.

1 To apply a pulto-lock wheel lock, the wheelchair user pulls the handle backward until it
is firmly in place.

1 Retractable wheel locks are ones that can be positioned completely out of the way when
they are not in use, so the wheelchair user does noesaiglper hands on them during
wheelchair propulsion. They are most often found on 4figiche wheelchairs. To apply a
retractable scissor wheel lock, the wheelchair user pulls or pushes the handle in the
appropriate direction until it is firmly in place.

1 To release wheel locks, the learner should reverse the action used to apply them. For a
retractable scissor wheel lock, the learner should fold the wheel lock fully out of the way.

Armrests

1 Generally, it is easier to reposition the armrests thanatriemove them completely.

1 To move the armrests away, any of the following options can be used, depending upon

the armrest design:

1 For aflipup armrest, the learner should unlock the front of the armrest from
the receptacle and lift the front of the armigs that it flips back out of the
way.

1 For a swingaway armrest, the learner should lift the armrest up slightly to
disengage it and then swing it horizontallyt of the way

1 To completely remove an armrest, the learner should unlock whatever locks
arenecessary. There may be ones at both the front and back of the armrest.
The learner should lift the armrest straight up so that the armrest is detached
from the chair. If the armrest is heigldjustable, the wheelchair user should
be careful not to jusemove the elevating arm pad.

1 For a wheelchair with a tray (e.g. for a person with hemiplegia), the learner
should firstflip the trayaway or slide it forward to detach it.

1 To restore the armress with some armrest designs, it is easy to unintentionally reverse
left and right. To avoid this, tHearnershould be encouraged to follow a routine with
respect to where the armrests are placed when removetéarhershould reverse the
process usesthen moving the armrests away. Tlharnershould make sure the armrest
posts are lined up with the receptacles before locking themeahsershould check to
make sure the armrests are locked in place by pulling up on them.

Footrests

1 Thelearnershoud clear the footrests out of the way prior to a transfer, whenever
possible. It may be easier to do so before moving the wheelchair into its final position.

1 Before moving the footrests out of the way, li@rnershould first remove the feet from
the footests. A person with weak hands may need to use two hands or an extended wrist
of one hand under the knee to lift the leg. If one leg is stronger, it may be used to assist in
lifting the weaker leg. Later, after restoring the footrestslgamershouldput the feet
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back on the footrests.

1 To move a swingaway footrest out of the way, thearnershould unlock the footrest.
Locking mechanisms vary from wheelchair to wheelchair. [@amershould swing the
footrest completely out of the way. Some footraestgg away to the side and others to
the middle. To replace the footrest, tharnershould push the footrest back toward the
front of the wheelchair until it clicks into place. Tlearnershould check that it is locked
in place by pulling on it.

1 To conpletely remove the footrests, tlearnemay need to first swing the footrest away.
Thelearnershould then pull up on the footrest. Tlearnershould pay attention to how
the footrest was attached to the chair to simplify restoring it later. To repméeotrest,
thelearnemay need to start in the swungt position, line up the post or pins with the
hole(s) and put the footrest back in place. [Eaenershould then swing the footrest back
to the front.

1 Some wheelchairs do not allow the footrestbé swung away or removed, but it may be
possible to flip the foeplates up. Théearnershould pull the foeplates up until they are
fully vertical. To do so on some wheelchairs, it may be necessary to push the heel loops
(if any) forward. To replacéhe footrests, thkearnershould push the fogtlates down.

The learneshould push the heel loops back into place, if they were displaced earlier.

1 To raise an elevating footrest on a manual wheelchaite#neershould grasp it near the
end and lift itto the desired position. This requires less force if the leg is not on the leg
rest. To lower the footrest, thearnershould support its weight, and hold the position
lock open while lowering the footrest. The position lock is often located at the tiop of
leg-rest (near the knee).

1 For a wheelchair user with weak trunk muscles, to reach the footrests, the arms can be
moved to the thighs one at a time, and then to the feet, until the chest is resting on the
thighs. To get back into the upright posititime stronger arm can be hooked over the
push handle or armrest and the body pulled up through elbow flexion and wrist extension.

Casters

1 If possible, thdearnershould position the wheelchair so that the casters are trailing in the
direction of the trasfer to reduce the likelihood of the wheelchair tipping in that
direction. To achieve this position, tlrearnershould finish the wheelchair positioning
with a slight movement away from the direction of the transfer.

1 For wheelchairs that are equippedhwtitem, caster swivel locks can be used to help
maintain caster orientation.

Special considerations for powered wheelchairs

1 Positioning (e.g. tilt, recline, seat height, seat swivel) may be useful while preparing the

wheelchair for a transfer.

The powershould generally be turned off while the transfer is being performed.

Although not the only consideration, if all other factors are equal, it will be easier to

make a sideways transfer toward the-gontroller side.

1 The controller may need to be moved ofithe way for a sideways transfer in that
direction.

T
T
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6861 1 If the wheelchair user is using a standpigot transfer, with the feet on the ground the

6862 tilt mechanism of the wheelchair can be used to assist in lifting the buttocks if the

6863 wheelchair user has med well forward on the seat.

6864

6865 Special considerations for scooters

6866 1 The tiller handles can be an asset while transferring if the scooter user needs assistance
6867 for balance. However, the amount of force applied to them should be minimal because
6868 they may swivkinto a different position.

6869 1 The handles can get in the way if the tiller is turned to the side toward which the scooter
6870 user is transferring. Conversely, turning the tiller indpposite direebn provides

6871 additional space for the transfer.

6872

WSP5.0originally approved for distribution and uséugust 17 2018
Currentedition August17, 2018


https://wheelchairskillsprogram.ca/en/7-45/

6873
6874
6875
6876
6877
6878
6879
6880
6881
6882
6883
6884
6885
6886
6887
6888
6889
6890
6891
6892
6893
6894
6895
6896
6897
6898
6899
6900
6901
6902
6903
6904
6905
6906
6907
6908
6909
6910
6911
6912
6913
6914
6915
6916
6917

191

8.12 FOLDS AND UNFOLDS WHEELCHAIR

Versions applicable
1 Manual wheelchair: *
1 Powered wheelchairX

WST/WST-Q skills
M "nFolds and unfolds wheelchairo.

Description and rationale

1 Thelearnerfolds or takes apathe unoccupied wheelchair to make it as small as
possible, and then restores it to its original condition.

1 For transport or storage, the size or weight of the wheelchair may need to be reduced.
This can be done by folding the wheelchRiemoval of theear wheels or other parts is a
useful way to further diminish the size and weight of the wheelchair. In everyday life,
wheelchair users may not need to break their wheelchairs down completely and this
should be taken into consideration when setting goalsaining.For the purposes of the
WSTP, this skildl is considered Anot applic
even though some parts of some models may be readily foldable or removable.

Prerequisites
1 None.

Spotter considerations
1 Spotter garting position:
1 Near thdearner on the side toward which thearnedeans (if any).
1 Risks requiring spotter intervention:
9 Forward fall while reaching.
1 Pinching fingers between folding or rotating parts.
1 Injury to lower leg or foot due to dropping mtating wheelchair parts.

General training tips
1 There is no rigid sequence of step to be used, but the trainer may identify changes that
would be of benefit to the learner.

1 Fold wheelchair

1The learner should pay attention to each item as he/she remosakers it, to ensure
that he/she will be able to reassemble the chair later.

fThelearnershould remove anything that may prevent folding (such asusigon
rigid seat, backrest or knap&ac

1 To remove a rigid seat or backrest, s@nermay need to release restraining
devices.

1 Forrear wheelshat can be removed without tools, there is usually a release
mechanism at the cesrtof the axle, a button or lever that needs to be depressed. If
the wheel does not come off easily, lbarnershould check to be sure the wheel
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6918 lock is not on and that the rear wheel is off the ground.

6919 fTo fold a crossbraced wheelchair (one that becomasrower from side to side when
6920 folded), thelearnershould first clear the footrests (e.g. by flipping them up,

6921 swinging them away aemovingthem).

6922 fTo fold a crossbraced wheelchair more égsthe learnershould position the

6923 wheelchair so that he/she is on one side of it.|&amershould thertip the chair

6924 slightly toward him/herself so that the wheels on the side away frothérirare off
6925 the ground. This eliminates the friction between thesfde rear wheel and the

6926 ground and allows gravity to assist in folding the wheelchair.|@@ershould

6927 then pull the seat or seat rails upwards, with one or both hands, to foldithe ch
6928 1 For a rigidframe wheelchair with a foldown back, although the frame cannot be
6929 folded, thelearnercan often make the chair easier to transpofbluing down the

6930 back The learner mayeed to release any restraining devices before he/she can do
6931 so. After folding the wheelchair, if the wheelchair does not have a latch mechanism
6932 to prevent the wheelchair from opening while it is being lifted, it may be helpful to
6933 use a strap.

6934 1 When liftinga folded wheelchair for which the rear wheels cannot be removed,
6935 injury can occur if the unlocked rear wheels are grasped, because the frame will be
6936 free to rotate.

6937 1 It may be possible to reduce the weight and size of the wheelchair by removing the
6938 armress and footrests.

6939 1 The puskhandles of some wheelchairs can be folded to further reduce the

6940 wheelchair dimensions.

6941

6942 1 Unfold Wheelchair

6943 1 Generally, théearnershould reverse the steps used to fold the wheelchair and in
6944 roughly reverse order (e.g. startingtting the rear wheels back on and

6945 finishing with putting the cushion back in place).

6946 1 To replace the rear wheels it may be necessary to push thergi@iake plunger to
6947 allow the axle to get into the housing. To check that the axle is fully seated, the
6948 plunger should be out and it should not be possible to pull the rear wheel off.
6949 Some tires have a directional tread pattern (more rolling resistance in one direction
6950 than the other). If so, the left and right wheels should not be considered

6951 interchangeable

6952 1 Thelearnershould be careful not to tangle the seatbelt (if any) under the seat.
6953 1 To get the process of opening a crbsaced wheelchair started, tlearnershould
6954 use the pushandles to lift the rear wheels off the ground (thereby avoiding

6955 friction with the ground) and separate the ptsindles.

6956 1 Thelearnerusuallythenneeds to push the seat rails back down into the starting
6957 position. Thdearnershould keep théngers on top of the rail® prevent them

6958 from being pinched.

6959 1 For wheelchairs with backrests that fold forward, the backrest may lock in the
6960 folded position, necessitating a release of the locking mechanism to unfold the
6961 backrest.

6962 1 Thelearnershould put the cushion back on the sgaperly before transferring

6963 back into the chair.
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6964

6965 1 Progression

6966 1 Once the learner is able to fold and unfold the wheelchair, he/she can progress
6967 toward full use of this skill by putting the folded wheelchair up on the transfer
6968 bench and into his/her vette. Variations in the designs of the wheelchair and
6969 vehicle preclude a thorough discussion of this in the WSP Manual.

6970

6971 1 Variations

6972 1 The advanced wheelchair user may be able to remove and replace rear wheels
6973 while seated in the wheelchair by leagisideway (e.g. in a doorway)lhis can

6974 be useful if the wheelchair user wishes to change the wheels for ones more
6975 suitable for a new activity. Also, removing the rear wheels can be helpful in
6976 getting through narrow spaces if there are transport wheels or retip alg@vices
6977 that can be used for the purpose.

6978

6979 Special considerations for powered wheelchairs and scooters

6980 1 Although generally not applicable, some powered wheelchairs and scooters can be folded
6981 or reconfigured without tools for storage or transportafiothat is the case and doing so
6982 is a goal of théearner training should be provided.

6983
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6984 8.13 GETSTHROUGH HINGED DOOR

6985

6986 Versions applicable

6987 1 Manual wheelchair: *

6988 1 Powered wheelchair*

6989

6990 WST/WST-Q skills

6991 T A"Gets through hinged door o.

6992

6993 Description and rationale

6994 1 Thelearneropens, passes through and closes a hinged door that opens away from the
6995 learner then repeats the task in the opposite direction (with the door opening toward the
6996 learne). Wheelchair users frequently encounter such hinged doors or gatesugit

6997 there are a variety of door types, this is considered a representative skill.

6998

6999 Prerequisites

7000 1 None.

7001

7002 Spotter considerations

7003 1 Spotter starting positiomear the wheelchair, on the side toward whichl¢laenereans

7004 (if any).

7005 1 Risks requiring spottentervention:

7006 1 Rear, forward or sideways tip or fall due to reaching and pulling on the door

7007 handle.

7008 1 Pinching the fingers between the door and the frame.

7009 1 Scraping the hands between the door frame and the wheelchair.

7010

7011 Adjustment tips

7012 1 Fordoorsinthe wheelehi r user 6s own environment, atta
7013 or piece of rope) in the middle of the door can make closing easier.

7014 f Having a roller on the outer corner of the
7015 the footrests to apply force tadaor.

7016

7017 General training tips

7018 1 Although the footrests can be useful to help push doors open or closed, this method

7019 should not be used on glass doors that might break.

7020 1 The feet often extend beyond the footplates, so care needs to be taken to avoid injury.
7021 1 If using the footrests to apply a force to a door, it is best to approach the door at a slight
7022 angle toward the side that will open. This ensures that it is the outer corner of the footrest
7023 that contacts the door and not the feet.

7024 1 If there is a thresholdithe doorway, the principles for dealing with such an obstacle can
7025 be found in the | ater soegapdi srkidn .t he figets
7026 1 For a door that opens away from the wheelchair, the wheelchair user can begin the skill
7027 by positioning the wheelehr directly in front of the door

7028 1 For a door that opens toward the wheelchair, if there is enough space, the wheelchair user
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should position the wheelchair to the side of the door to allow fooihto be swung
open without striking the wheelchair or a body part.

1 Once a seltlosing door has been opened enough to allow the wheelchair to proceed
through it, the widest part of the wheelchair can be used to prevent the door from closing.
To avoidscraping the door, the wheelchair user can use his/her hand or elbow to push the
door open briefly to allow progress.

1 While moving past the door, the wheelchair user should be careful to avoid catching any
clothing or body parts on the door handle or ilréage of the door if it is rough.

1 The wheelchair user may wish to move his/her hands from therlmaado the tires to
avoid them being pinched between the hant and the door or door frame.

1 To close a door that opens toward the wheelchair, afteingassough it, there are
several options (if the door does not close by itself):

1 The wheelchair user may gensiwing the door closeldehind him/her, moving the
wheelchair quickly through theodr and out of the way.

1 The wheelchair user may turn around once through the doorway, reach forward
andpull the doortoward him/her while backing away.

1 The wheelchair user may go through theroeackward, pulling the door with
him/her.

1 The wheelchair user should not put his/her fingers between the door and door
frame for any longer than necessary (preferably not at all) because they may get
pinched when the door closes.

1 Reaching over the back the wheelchair to close the door is effective, but there is
risk of a rear tip in a manual wheelchair.

1 To close a door that opens away from the wheelchair after passing through it, there are
several options (if the door does not close by itself):

1 The wleelchair user can swing the door closed.

1 The wheelchair user can turn the wheelchair around and push the door closed with

the footrests.

1 The wheelchair user can back up to close the door using the rear wheel or other

wheelchair part to push on the door.

1 Progression

1 Judging the width of doorways relative to wheelchair dimensions can require
practice. To avoidlamage to the hands, wheelchair or door frame, it can be useful
to attempt getting through progressively more narrow openings using objects that
arenot firmly fixed (e.g. pylons). Bubble wrap can be used to provide audible
feedback.

1 Thelearnershould start with a door that does not close on its own and progress to
one that does. The trainer can reduce or add resistance to door opening by
applying brces with his/her hand.

1 The space available to the side of the door can be varied.

1 Variations
1 The learner can experiment with negotiating the door in the forward or backward
directions.
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1 Game: There are many variations in the ways doors open andattoseor in
sequence with other doors. Also, a variety of door handles Axgstme that
provides opportunities to practice th
hunt 6, seeing how many different c¢comb
and succssfully managed in a period of time.

1 Game: To get used to the relative widths of the wheelchair and doorways, the user
can attempt to get between two obstacles that are lightweight and movable enough
that injury is not a concern. The distance betweenlistgaoles can be gradually
narrowed (Al ater al l i mbodo) and they ¢
speeds.

Special considerations for caregivers

1 Before moving a wheelchair through any type of door or narrow space, the caregiver

should make suretheth e wheel chair usero6s hands or

the sides of the wheelchair where they could be injured.

The caregiver should keep part of his/her body between the door and the wheelchair user.

The skill can be accomplished by moving theewlichair through the door forward or

backward.

1 For a narrow doorway, one option is for the caregiver of a manual wheelchair user to
remove one rear wheel. With the wheelchair user leaning the other way and the caregiver
supporting the pushandle, it maye possible to get through the door on three wheels.

1 For a door that opens away from the wheelchair, the caregiver should open the door,
grasp the push handles at the rear of the wheelchair and push or pull the wheelchair
through the doorway. When the whaeir and caregiver are completely out of the way,
the caregiver should close the door.

1 For a door that opens toward the wheelchair, if there is room the caregiver should angle

the wheelchair away from the door on the side that will open.

= =4

Special consideations for manual wheelchairs

1 Two-handpropulsion pattern

1 The doofframe can be used to help propel the wheelchair user through the door
(thed s | i n g s h)Todo sm ¢éhe wheeichair ugeaches forward and
places one hand on the door frame and the other on the door or the door frame on
the other side. Then, by pulling with both hands, the wheelchair is moved through
the opening. This has the advantage of keeping the hands from baneg! iby
bumping or scraping them between the door frame and the wheelchair.

1 To open a door that opens away from the wheelchair more easily, the wheelchair
user can turn sideways in front of it. This allows the wheelchair user to get closer
to the door antb resist the tendency of the wheelchair to roll backward when the
door is pushed. Alternatively, the wheelchair user can hold onto thdrdoos
with one hand, as the door is pushed with the other. This is more likely to be
necessary if the door resigtgening.

1 To open a door that opens toward the wheelchair, the wheelchair user should push
on the dooiframe with the hand farthest from the hinge to open the door more
easily with the other hand. Turning the wheelchair sideways will also prevent the
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wheethair being pulled forward as the wheelchair user pulls on the door.

1 Variations

1 If there is a threshold or level change in the door opening, after popping the
casters over the threshold oratothe higher level, it may be helpful to use the
door frameto help provide the forces needed to proceed.

1 For a door that opens away from the wheelchair and thettlsed with a bar
mechanisnthat will open when a force is applied to it, the wheelchsér can
approach the door without slowing down. At the last moment, the wheelchair user
can lean and reach forward with one or both hands and use momentum to open
the door. The feet should not strike the door. This should initially be practiced at
slow eeds.

1 For a doorway that is too narrow for the wheelchair to pass through, an option is
to remove both rear wheels and rest on the reatiprdevices or transport
wheels to get through the door. For wheelchairs that fold from side to side, some
wheeldair users can partially fold the wheelchair and sit on an armrest.

9 Hemiplegicpropulsion pattern

1 Using one hand to cross over from one wheel to the other can be helpful to keep the
wheelchair straight while getting through a door.

Special consideratiors for powered wheelchairs

T

When applying a force to open a door toward a powered wheelchair, it may be easier to
simply grasp the door handle with the hand on the side away from the joystick and then
back the wheelchair up, rather than doing all of thekwath the arm.

Unlike with a manual wheelchair, the force of a-®édising door does not require the

user to brace himself/herself with the other hand on the door frame or to turn sideways to
prevent the wheelchair from being moved unintentionally.

Fora person with hemiplegia, it is impossible for the sound arm to simultaneously hold the
door lever and control the joystick. It may be necessary to complete the task in several
small steps.

Because of the risk of injury and because overcoming the foeceadfclosing door

mechanism is not a problem, it is not recommended that momentum be used to open doors
with latch mechanisms.

If the powered wheelchair is about to collide with the door or door frame, the wheelchair
user should not reach out to fendlwith the hands or feétthis is usually ineffective and

may cause injury. The body parts should generally be kept within the protective envelope
of the wheelchair.

Special considerations for scooters

1
1

The width of some scooters may make it difficulges them through narrow openings.
The length of some scooters can malkdfficult to reach door handlesnaking it
necessary for the scooter user to get off the scooteenWettingoff the <ooter, the user
should keep at least one hand on the scooter for balBimeescooter user shouht
operate the scooter while standberause the movement megu< a fall.
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8.14 ASCENDSINCLINE S

Versions applicable
1 Manual wheelchair: *
M1 Powered wheehair: *

WST/WST-Q skills
T AAscends slight incl
T AAscends steep incli

(¢}
o

5 -
D S
o

Description and rationale

1 Thelearnemoves the wheelchaimpinclines of different slopednclines with different
slopes are encountered frequently in the natural and buitbementsFor instance, &
(~1:12) grade meets the current building codesaiomps in North Americanclines with

slopes greater than the standard recommended value are encountered frequently in the

natural and built environments.

Prerequisites
1 Nonre.

Spotter considerations
1 Spotter starting positiolBehind the wheelchair, holding onto the spotter strap (if a
manual wheelchair).
1 Risks requiring spotter intervention if moving forward up the incline:
1 Rear tip when initially accelerating.
1 Forward tipor fall due to deceleration when striking the lower floaline
transition.
1 Hyperflexion injury of the lower limb at the lower floancline transition if the
foot catches on the ground.
1 Rear tip while ascending the incline.

General training tips

1 Thesteeper the incline, the greater is the likelihood of problems due to scraping the
footrests or antiip devices at the transition between the floor and the lower end of the
incline.

1 If the drive wheels are uphill, they become relatively unloaded. Thisaase loss of

traction so that propulsion, braking and directional control become difficult. If traction is
lost to the extent that the wheels spin or the wheelchair begins to slide, the wheelchair
user should lean toward the affected wheels. If thissisfficient, then the wheelchair

should be turned around so that the drive wheels are downhill. It is best to turn around on
the level but, if that is not possible, the wheelchair user should lean uphill during the turn.
Edges and dropffs at the sidesfdhe incline or at the sides of the platform at the top of

the incline should be avoided to prevent injury.

Momentum can be used to ascend short inclines by approaching at speed. However, if the
wheelchair user strikes the flecamp transition too quick| he/she may tip the
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wheelchair forward or fall forward out of the wheelchair.

1 Progression
1 Thelearnershould start with the wheelchair stationary at the lower end of the

incline and progress to a moving approach.
1 Thelearnershould $art with a mininal incline and proceed to more extreme ones.
1 Although only5 and 10 inclines are mentioned specifically in the WSP Manual,
for learners and wheelchairs capable of handling steeper inclines, it is reasonable to
attempt these under the supervision of méra even if only to help thlearner
recognize the limits of what is possible for him/her with that wheelchair.

9 Variations
1 Inclines with different surfaces, such as grass, cobblestone or loose rock may be
used.
1 Stopping and turning around on the inelshould be practiced.

Special considerations for caregivers

1 For a caregiver of a manual wheelchair user with hemiplegia, the caregiver can put the
unsupportedoot on theother footresto avoid it getting caught on the transition.

1 To push a manual wheelchair forward up an incline, the caregiver should bend his/her
knees and lean toward the wheelchair. The caregiver should not use a knee to apply
pressure to the backrest.

1 If the wheelchair des not have a headrest and if the wheelchair user is having difficulty
maintaining an upright head position while ascending an incline, the caregiver can
support the head with a hand.

1 Fora caregiver of a powered wheelchair y#ethe space is narrow atide caregiver
must operate the wheelchair from in front, the caregiver should be careful not to run over
his/her own toes.

Special considerations for manual wheelchairs
1 Adjustment tips

1 A heavy knapsack will reduce rear stability. It can be movedetdath (although this
may limit forward lean) or footrests.

1 Atthe lower transition, either ascending or descending, the clearance of footrests can
create problems.

1 If the rear anttip devices are too low, this can causewdr e e | Afl oat o wher
rea wheels are not in contact with the surface (because the wheelchair is suspended
between the casters and atipidevices) and are thereby unable to be used for
propulsion or braking.

T AGr ade oari dfishd |may be oskddr éhe ascent of inclireThese are
ratchetlike attachments that, when activated, allow the rear wheels to roll forward but
not backward. These devices allow the wheelchair user to rest on the incline without
rolling back.The wheelchair user should apply them before he/shs stathe
incline.

1 Some wheelchairs have gears that permit inclines to be handled more easily.

WSP5.0originally approved for distribution and uséugust 17 2018
Currentedition August17, 2018


https://wheelchairskillsprogram.ca/en/7-66/




