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Executive summary

Providing a wheelchair or scooter is a complex therapy intervention which aims to enhance a person’s 
functioning. The Guidelines for the prescription of a seated wheelchair or mobility scooter relate to two health 
conditions—spinal cord injury and traumatic brain injury. The guidelines have been developed using a rigorous 
methodology of searching for, appraising and grading the research evidence in conjunction with a working party. 
The topics covered were generated by the concerns and clinical questions raised by the working party. The 
guidelines are intended to inform and guide the therapist on clinical actions and decisions, but do not replace 
the need for clinical supervision or clinical judgment.

The guidelines provide recommendations that range from topics on the goals and evaluation, assessment 
and review, capacity and performance of the client, upper limb capacity and risk of injury, wheelchair features, 
through to propulsion, training, transport and maintenance. Resources have been developed to support the 
use of the guidelines and include checklists on key areas such as shoulder injury prevention, long-term needs, 
training, transport and maintenance. 

This technical report provides information on the development process, methodology, tables of evidence and the 
working party. 
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Prescribing a wheelchair is a complex therapy intervention. Complex therapy interventions:39, 119

•	 have a number of inter-dependent and independent components 

•	 are delivered across inpatient, outpatient and community settings

•	 are influenced by the potential wheelchair user’s context, including environmental and personal factors.

The Guidelines for the prescription of a seated wheelchair or mobility scooter for people with a traumatic 
brain injury or spinal cord injury provide recommendations to assist and guide occupational therapists, 
physiotherapists and other professionals such as rehabilitation engineers, who are involved in the prescription of 
a wheelchair. They are not intended to be rigidly prescriptive or to replace clinical judgment, but rather to inform 
and guide the health professional towards better practice in the prescription of a wheelchair or scooter.

When to consult the guidelines 

The guidelines relate to two health conditions: spinal cord injury and traumatic brain injury. Some of the 
recommendations in the guidelines may be applied to other health conditions. Care should be taken if the 
graded recommendations are applied to health conditions that are not included in the research study sample on 
which the recommendations are based. 

The population and applicable health conditions 

•	 adults with traumatic brain injury

•	 adults with spinal cord injury

The definition of adult for these guidelines is 16 years and older.

Spinal cord injury (SCI)

Spinal cord injury is defined as damage to the neural tissues as a result of trauma or a non-progressive 
disease process, resulting in temporary or permanent sensory deficit, motor deficit, or bladder/bowel 
dysfunction. Non-progressive diseases include: transverse myelitis, compression by infective process, canal 
stenosis, haemorrhage or vascular occlusion. Spinal cord injury does not include progressive conditions 
such as demyelination, genetic disorders, degenerative conditions of the spinal cord and compression by 
metastatic lesions.

Traumatic brain injury (TBI) 

Traumatic brain injury is an insult to the brain following birth, caused by an external force that produces 
diminished or altered states of consciousness, which can result in a complex range of temporary or 
permanent neurological impairments in the cognitive, physical, behavioural and emotional domains.

Purpose1 
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Related publications 

The publications in this series include:

•	 Guidelines for the prescription of a seated wheelchair or mobility scooter for people with a traumatic brain 
injury or spinal cord injury 

•	 Summary of the guidelines for the prescription of a seated wheelchair or mobility scooter for people with a 
traumatic brain injury or spinal cord injury

•	 Consumer information for the guidelines for the prescription of a seated wheelchair or mobility scooter for 
people with a traumatic brain injury or spinal cord injury

•	 Technical report for the guidelines for the prescription of a seated wheelchair or mobility scooter for people 
with a traumatic brain injury or spinal cord injury.

The resources developed for the guidelines are also available as separate documents. 
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A working party of representatives from key organisations and consumer groups and a part-time project officer 
developed the guidelines over 2.5 years. Table 1 outlines the development process.

Table 1 Guidelines development process 

Phase of 
guideline 
development 
process93 96

Activity

Defining the topics 
and issues to be 
included

Lifetime Care & Support Authority (LTCSA) and EnableNSW Department of Health 
identified the need for evidence-based clinical guidelines on the prescription of 
wheelchairs for specific populations. 

Objective: To devise evidence-based guidelines with best practice recommendations 
for therapists to identify the individual’s goals and assess their needs, capacity 
and performance in their own context and prescribe the appropriate wheelchair or 
scooter. 

Preparing the work 
plan: establishing 
procedures and 
time frames; 
establishing 
the Guideline 
multidisciplinary 
working party

Project brief finalised including: scope of the guidelines, target population, potential 
users, consultation process, working party membership, trial of the guidelines, 
methodology, authorship, projected time frames, and initial ideas on dissemination 
and implementation. The need for two guidelines was considered, but discounted 
due to content overlap. 

Working party established with representation from key stakeholders.

Each working party member signed a conflict of interest declaration. 

Working party agreed on the process and meeting dates.

After two meetings, the working party was split between the two health conditions. 
The rehabilitation engineer, LTCSA and EnableNSW representatives, and the project 
officer attended both working party meetings. 

Scoping and 
developing the 
health care 
questions

The working party identified the key clinical areas and topics within the proposed 
scope.

Clinical questions on wheelchair prescription were developed and discussed until 
consensus reached. 

Relevant existing Australian and International guidelines identified and reviewed. 

These guidelines were appraised using the Appraisal of Guidelines Research and 
Evaluation (AGREE) tool119. 

Development process2 
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Developing the 
guidelines

Key personnel within services specialising in seating were contacted to find potentially 
relevant publications.

Copies of relevant conference abstracts were sought through personal contacts. 

Experts from NSW and interstate were consulted.

Systematic searches of the literature were conducted on multiple databases. 

Two working party members appraised the research literature and graded the 
strength of the evidence.

The evidence and recommendations were discussed with the working party and the 
evidence graded in accordance with NHMRC grades.95

Where available literature was limited, the working party reached a consensus 
decision and recommendation.

Consumer opinion was obtained about the patient information sheet via feedback 
from consumer organisations and working party members.

Validating the 
guidelines

Consultation and opportunity for feedback on the draft. 

Formal endorsement by key stakeholder organisations. 

Editing by technical editor.

Implementing the 
guidelines: strategies 
include distribution, 
dissemination, 
audit and feedback 
mechanisms, 
support and 
guidance to 
knowledge brokers 
in units. 

LTCSA/Enable NSW publication, distribution and dissemination via email to key 
stakeholders and other organisations and individuals.

The guidelines, resources, patient information and technical report made available on 
LTCSA and EnableNSW websites. 

The guidelines and resources promoted in various newsletters (consumer, 
professional association).

Hard copies distributed through LTCSA and Department of Health.

Related professional conference presentations made in NSW and interstate. 
Workshops to occupational therapy groups and consumer groups.

Workshops and support to key personnel from specialist and general therapy units to 
adopt a knowledge broker approach and strategy for adaptation and implementation 
at the local level. 

Evaluating the 
guidelines

To be determined at a future date after implementation.
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Funding 

The guidelines were developed as a joint project, with funding provided by the Lifetime Care & Support Authority 
and EnableNSW. The project officer was contracted to and hosted by LTCSA, but was not an employee. Both 
organisations were involved and provided support throughout. Printing and distribution of the guidelines was 
jointly funded.

Framework 

The guidelines have been informed by two key documents: 

The World Health Organization International Classification of Functioning, Disability and Health (ICF).138 This 
framework defines a person’s functioning based on the bio-psychosocial model of health. 

The United Nations Convention on the Rights of Persons with Disabilities (CRP).122 The CRPD reinforces the 
principle that the user must be actively involved and thereby placed at the centre of the therapy intervention and 
specifically refers to supports and assistive devices.

Editorial Independence 

The document was written by the project officer. The views and interests of the LTCSA and EnableNSW did not 
influence the final recommendations. 

Conflict of interest 

At the beginning of the guidelines development process the working party members were required to declare 
any real or perceived conflict of interest. One member declared the potential for a perceived conflict of interest 
because a family member was employed by a supplier. It was anticipated that only wheelchair features would 
be discussed, not suppliers or brands. Nevertheless, the working party decided and documented that if those 
topics arose, the party member with the potential conflict of interest would be excluded from the discussion. 
However, those subjects were not discussed and no conflict of interest occurred.

Guidelines update

A review of the evidence is planned for 2016 when a systematic search for new research published from 2011 
to 2016 will be undertaken. A working party will review the recommendations in light of any new research 
and changes made accordingly. Whether new clinical questions will be explored at this time is not known, but 
standing wheelchairs may be included in the wheelchair features discussed in Section 8 of the guidelines. 
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3.1 Clinical questions

The clinical questions were developed by the working party and are listed in Appendix 1. The questions were 
discussed and refined over a period of four monthly meetings, with email communication and written feedback 
between working party members throughout this time. None of the existing guidelines precisely answered 
the clinical questions or provided recommendations that could be adapted. However, some of the existing 
guidelines’ recommendations and research evidence was used to supplement updated and additional research 
to formulate a new recommendation. 

3.2 Search strategies 

Systematic searches for relevant published literature were conducted using key terms and a number of 
databases. It was anticipated that there would be a paucity of high quality research evidence related to the 
clinical questions. In order to capture relevant evidence, the working party agreed that the search would be 
conducted on relevant literature published in the previous twelve years (1998 to May 2011).

Literature searches on clinical questions used key words for search terms to find relevant literature—rather 
than a participant intervention comparator outcome (PICO) format as for simple interventions—because of the 
complexity of the clinical questions, many of which would not likely have relevant randomised controlled trials. 

National and international guidelines search

Bibliographic databases were systematically searched for existing relevant published guidelines. Only guidelines 
published since 1999 were included. Manual searches were also performed to identify relevant guidelines. 
Details of the search terms are provided in Table 3 in Appendix 2. The websites are also listed in Appendix 2. 

Systematic reviews

A search for systematic reviews on the Cochrane and DARE databases was conducted in 2009. 

Clinical questions and published studies

Appendix 3 lists the search terms used for each clinical question. The databases systematically searched for 
research studies for all clinical questions were:

CINAHL
EMBASE
MEDLINE
PsychINFO

Inclusion criteria 

•	 Studies in English
•	 Adults
•	 Humans
•	 Papers published between 1998 and May 2011 

Methodology 3 
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Methodological filters such as ‘clinical trial’ or ‘randomised controlled trial (RCT)’ were not used. The reference 
lists of key papers were searched manually. Some of the experts contacted also identified relevant research 
papers.

Exclusion criteria

•	 Studies involving children (with the exception of training)

•	 Papers or guidelines in foreign languages

•	 Papers published before 1998

Articles that were considered of limited relevance or poor quality have not been cited in the evidence tables.

3.3 Appraising the evidence: guideline and article appraisal 

The research was assessed for relevance and critically appraised by two reviewers. Research study appraisal 
was based on the National Health and Medical Research Council (NHMRC) levels for the strength of evidence 
(levels I–IV) and grading system for guideline recommendations.57, 58, 95 The literature included reviews and studies 
of wheelchair user’s experiences and perspectives. Qualitative and single case studies were also considered in 
order to strengthen the body of evidence. The research evidence was presented to the working party.

Clinical Guidelines were appraised using the Appraisal of Guidelines for Research and Evaluation II (AGREE II)119.

Research articles were appraised according to study design:

•	 Quantitative studies were assessed using an expanded version of the (NHMRC) appraising the evidence 
checklists94 for prognostic and prediction studies, and intervention studies. The partitioned PEDro scale was 
also used for intervention studies.104

•	 Qualitative studies were evaluated with the McMaster’s University qualitative appraisal checklist, Letts et al 
(2007).75

•	 Single case studies were reviewed using the Single Case Experimental Design (SCED) scale.117

•	 Systematic reviews were not appraised.

3.4 Grading the evidence 

The strength of the body of evidence for each recommendation was determined using the NHMRC grades for 
recommendations95 with adaptations. The NHMRC grades use a hierarchical model of quantitative research 
methods. Systematic reviews or meta-analysis of randomised controlled trials are considered to be the most 
robust evidence. 

The NHMRC grading does not incorporate good qualitative research or single case studies, but these 
methodologies may be relevant to a number of questions raised by therapists for these guidelines. Given the 
complexity of the intervention, the clinical questions and the context variables posed by the working party, it was 
important to include qualitative research in grading recommendations.132 The qualitative research was appraised 
and included in the determination of the grade for each recommendation. The way in which qualitative research 
was incorporated within the NHMRC recommendations is outlined in Table 2. Single case studies were not 
included in grading the recommendations although they are included in the tables of evidence where relevant. 

The views or interests of EnableNSW and the Lifetime Care and Support Authority did not influence the final 
recommendations. All the research on which the recommendations are based is included in the evidence tables 
in this report. 
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Table 2 Grade of recommendation

Grade of 
recommendation

Description

A Body of evidence can be trusted to guide practice.

•	 One or more level I or several level II studies with low risk of bias and all studies 
consistent, or inconsistency can be explained. 

•	 The clinical impact is very large. 

•	 The population(s) studied in the body of evidence are the same as the target 
population for the guidelines. 

•	 Directly applicable to the Australian healthcare context.

B Body of evidence can be trusted to guide practice in most situations.

•	 One or two level II studies with a low risk of bias or a systematic review/several level 
III studies with a low risk of bias with most studies consistent or inconsistencies can 
be explained. 

•	 Clinical impact is substantial. 

•	 Population studied in the body of evidence is similar to the guideline population. 

•	 Applicable to Australian healthcare context with few caveats. 

BQ Body of evidence can be trusted to guide practice. 

•	 As above for quantitative studies. 

•	 Qualitative studies have been included in the body of evidence so there is one 
or more qualitative studies of high quality and rigour58 (credibility, transferability, 
dependability, confirmability). 

C Body of evidence provides some support for recommendation but care should be 
taken in its application to individual clinical and organisational circumstances.

•	 One or two level III studies with low risk of bias or level I or II studies with a moderate 
risk of bias.

•	 Some inconsistency reflecting some uncertainty.

•	 Clinical impact is moderate. 

•	 Population studied in the body of evidence differs from the guideline population but 
it is sensible to apply it to target population.

•	 Applicable to Australian health care context with some caveats. 

CQ Body of evidence provides some support for recommendation(s) but care should be 
taken in its application to individual clinical and organisational circumstances. 

•	 As above for quantitative studies.

•	 Qualitative studies have been included in the body of evidence so there is one or 
more qualitative studies of reasonable rigour (credibility, transferability, dependability, 
confirmability).
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D Body of evidence is weak and recommendation must be applied with caution.

•	 Level IV studies or level I to II studies/systematic reviews with a high risk of bias. 

•	 Evidence is inconsistent.

•	 The clinical impact is slight. 

•	 Population studies in the body of evidence differ to target population and hard to 
judge whether it is sensible to apply it to the target population. 

Consensus Consensus based recommendation.

A systematic review of the evidence was conducted as part of the guideline research 
strategy. In the absence of high quality evidence, the working party utilised the literature 
available in combination with the best available clinical expertise and practices to reach 
a consensus on the recommendation. Consensus recommendations may be context 
sensitive in some cases. 

Some recommendations are not based on evidence or expert opinion. They involve compliance with 
professional ethics, standards or statutory requirements. These recommendations are referred to as principles 
(professional best practice) or requirements (regulatory or statutory requirements).

P (Principle) A principle provides the standard required for a best practice therapy intervention. The 
working party reached agreement on the wording of the principle.

R (Requirement) This recommendation is guided by a legal requirement, regulation or rule established 
by a statutory authority (e.g. Roads and Traffic Authority).
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A systematic search for clinical guidelines found few that were relevant to wheelchair or scooter prescription 
(refer to Table 3 in Appendix 2). Those that were used in the development of the guidelines are listed in the table 
of evidence in Section 5.7. 

The Spinal Cord Injury Rehabilitation Evidence (SCIRE)113 is not a clinical guideline. Although it does 
provide evidence on key topics and makes key points arising from the research, these are not framed as 
recommendations. The WHO Guidelines on provision of wheelchairs in low resource settings (2008)139 is also 
not a clinical guideline, although it has elements relevant to prescribing wheelchairs in certain settings. The 
document focuses on design and production, service delivery and training. Neither SCIRE113 nor WHO (2008)139 
could be appropriately assessed using the AGREE tool.39

Existing guidelines 4 
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All research studies used in the development of the guidelines were appraised for quality. The evidence tables 
only include the results of research studies used for recommendations graded A through D (including qualitative 
studies). They exclude appraisal information for studies that were only used in the commentary for each section 
(e.g. upper limb injury and pain prevalence studies). Recommendations graded as a Principle, Requirement or 
Consensus used other sources of information and thus were not appraised. 

The evidence tables include the following information:

•	 Author and year

•	 Level of evidence95

•	 Study description and type of study, e.g. RCT, case control

•	 Study objective or question 

•	 Population or study sample, e.g. participants, method, length of follow up 

•	 Study results or findings, size of summary measure, confidence interval or P value 

•	 Comments, e.g. importance, quality, relevance, generalisability, applicability. 

Evidence tables 5 
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Name Position Organisation

Jeanine Allaous Senior Occupational Therapist
Brain Injury

Royal Rehabilitation Centre

Adrian Byak Physiotherapist
Spinal Cord Injury

Assistive Technology Seating Service  
Northern Sydney Central Coast Health Service 
Private Practice 

Danielle Collins Senior Occupational Therapist
Spinal Cord Injury

Prince of Wales Hospital Spinal Unit

Allie Di Marco Occupational Therapist
Spinal Cord Injury

Private practice

Linda Elliot Statewide Equipment Advisor EnableNSW
Health Support Services NSW Health

Bill Fisher Rehabilitation Engineer Assistive Technology Seating Service Northern 
Sydney Central Coast Health Service

Kate Hopman Senior Occupational Therapist
Traumatic Brain Injury

Liverpool Hospital Brain Injury Rehabilitation Unit

Greg Killeen Consumer representative

Suzanne Lulham Director, Service Delivery Lifetime Care & Support Authority

Jodie Nicholls Senior Occupational Therapist
Brain Injury

Westmead Brain Injury Rehabilitation Unit
Representative of Occupational Therapy 
Australia – NSW Division 

Thi Hong Nguyen Consumer representative

Sally Oates Project Officer EnableNSW
Health Support Services NSW Health

Lesley Radbron Senior Service Development and 
Review Officer

Lifetime Care & Support Authority

Lyndall Ross Senior Occupational Therapist
Brain Injury

Mid Western Brain Injury Rehabilitation Program

Charisse Turnball Senior Occupational Therapist
Project Officer and author of Spinal 
Seating education website

State Spinal Cord Injury Service Seating 
professional development program

Sue Lukersmith Project Officer Lifetime Care & Support Authority / EnableNSW

Working party6 
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Consumer and public consultation was integral to the guideline development process. There were two 
consumer representatives on the working party. Their involvement assisted throughout the development in terms 
of the scope, key topics and priorities, and clinical questions, as well as providing feedback on terminology and 
sources of grey literature. Further consumer and public input was sought during the development phase. Key 
consumer and stakeholder organisations provided feedback. 

The consumer information was reviewed by consumers and their feedback incorporated to improve the 
document. The consumer information sheet was also rigorously assessed for plain English. 

The draft guidelines were widely circulated to over 50 stakeholder organisations, consumer groups and 
individuals for review and comment in March 2011. Four international peer reviewers provided feedback. All 
comments received were considered in the finalisation of the document. 

The organisations and individuals who received the document for external review and comment include:

•	 Professional associations 

 » Occupational therapy 

 » Physiotherapy 

 » Suppliers 

•	 Individual consumers 

•	 Consumer representative organisations 

 » Brain injury 

 » Spinal cord injury 

•	 Medical and therapy specialists (NSW and interstate)

•	 Seating clinics 

•	 Specialist equipment resource organisation 

•	 Academics and researchers

•	 Specialist statewide services 

 » Spinal cord injury 

 » Brain injury 

Consumer and public 
consultation 7 
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Appendix 1 Clinical questions

A. General 

1. When is the optimal time for assessment of the individual and definitive prescription of a wheeled mobility device 
following a TBI or SCI?

2. Should the appropriate seating system be identified before the wheelchair?

3. At what stage should the discharge/home environment and potential modifications be considered in the 
prescription process? 

4. When is the optimal time for review of the outcome of prescribed wheeled mobility? 

5. What are common reasons for non-use of prescribed wheeled mobility? Should these be considered in the 
prescription process?  

B. Assessment of the client’s functional need for a mobility aid

6. What should the goals include for the prescription of wheeled mobility as an intervention? 

7. What predictors (influences) should be used to determine if there is a long-term need for wheeled mobility?

8. How will the outcomes be assessed?

9. What training should be provided (manual/powered)?

10. What parameters are required to ensure OHS for clients and attendant care workers when using wheeled 
mobility?

11. What are the considerations for using public and private transport? 

C. Assessment of the client’s capacity to use a manual/powered wheeled mobility device

12. What is best practice assessment of the client’s (carers) capacity to use a manual/powered wheeled mobility 
device? This should include efficient and safe use.

13. Where is the optimal place(s) for assessment (home assessment, community assessment, transport assessment)?

14. Is there a need for a power wheelchair at a specific level of function/mobility? Is there a need at a specific age?

15. What level of visual acuity and field of vision is needed to operate a wheeled mobility device safely? How should 
vision be assessed?

16. Are there any co-morbid conditions or risk factors (e.g. epilepsy or other conditions that may result in loss of 
consciousness) which preclude the use of a manual/power wheeled mobility device in the community? 

17. How can it be confirmed that a person has sufficient compensation for any recent hearing loss to be able to safely 
use a wheeled mobility device?

18. Are there particular medications or drugs (prescribed or illegal) that preclude or restrict the use of a wheeled 
mobility device (manual/powered/scooter)?

19. What are the psycho-social considerations for a power/manual wheeled mobility device, e.g. acceptance of 
disability, including family/carer/client?

20. What activities place greater stress on the upper limb? 

Appendices 8 
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Manual 
21. What are the cognitive requirements to operate a manual wheelchair?

22. What are the behavioural requirements to operate a manual wheelchair?

23. What are the perceptual requirements to operate a manual wheelchair?

24. What range of motion of the upper limb is required to operate a manual wheelchair? 

25. What shoulder and upper limb strength is required to operate a manual wheelchair?

26. Is there evidence to indicate that a manual wheelchair enhances or maintains cardiovascular fitness? 
What is the frequency of use to achieve this?

Power 
27. What are the cognitive requirements to operate a power wheelchair/scooter?

28. What are the behavioural requirements to operate a power wheelchair/scooter?

29. What are the perceptual requirements to operate a power wheelchair/scooter?

30. What upper limb strength and control is required to drive a power wheelchair/scooter? 

31. What transfer, head control, balance and sitting abilities are required for power wheelchair/scooter use?

D. Parameters to be considered with respect to wheeled mobility  features 

32. What parameters should be considered with respect to potential client changes, e.g. width due to 
weight increase or growth?

33. What parameters should be used to determine whether a client requires tilt in space in their seating 
system?

34. Does a lightweight wheeled mobility device and seating system reduce the incidence of shoulder pain (or 
other symptoms) and/or over-use syndromes for users and/or attendant care workers?

35. Does a solid back rest (firm postural support) make pushing a manual wheeled mobility device more 
efficient?

36. Does power assist reduce the shoulder and wrist forces required when pushing?

37. What is the best alternative control system for people unable to use hand controls (e.g. chin controls)?

38. Are there benefits to titanium frames (e.g. ‘better ride’, less vibration, reduced incidence or intensity of 
user’s pain/neuropathic pain)?

39. What is the fatigue life of a titanium wheelchair frame compared to the lightweight frame?

40. What are the indicators for variable seat elevation in powered wheelchairs?

41. What should be considered when assessing compatibility with transport options (e.g. self-drive, transfer 
options)?

42. What parameters/advantages are considerations for each drive position (rear/front/mid wheel drive) for 
indoor/outdoor use?

43. What are the parameters that determine the need for recline features?

44. What are the parameters that determine the need for leg elevation?

45.  What are the parameters that determine the need for tilt?

46. What are the advantages of push rims and hand rims?

Two wheelchairs 
47. What are the indicators for the prescription of two wheelchairs?
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E. Re-assessment of the client in context (client, wheeled mobility device and environment 
interface

48. What are reliable outcome measures of wheeled mobility intervention? (tools)  

49. When and where should the client be re-assessed? (related to seating reviews and q. 12). 

During guideline development, for a range of reasons, the working party decided it was not appropriate to 
include the following questions:

12. What is best practice assessment of the client’s (carers) capacity to use a manual/powered wheeled 
mobility device? This should include efficient and safe use.

19. What are the psycho-social considerations for a power/manual wheeled mobility device, e.g. acceptance 
of disability, including family/carer/client?

46. What are the advantages of push rims and hand rims?

49. When and where should the client be re-assessed? 

Appendix 2 Literature searches 

Organisations and websites searched and the search terms used to identify other relevant publications 

Table 3 Searches for existing guidelines

Organisation Search terms 

National Guideline Clearing House (US) wheelchair 
all publications available on website

Scottish Intercollegiate Guidelines Network (SIGN) all publications available on website

Royal College of Physicians all publications available on website

Canadian Medical Association Infobase wheelchair 
spinal cord injury 
mobility 
wheeled mobility 
brain injury 
scooter

Healthlinks, University of Washington wheelchair 

Institute for Clinical Systems Improvement wheelchair 
wheeled mobility
wheel
mobility
spinal cord injury 
brain injury 
traumatic brain injury 
closed head injury 

National Health and Medical Research Council / 
National Institute of Clinical Studies 

all guidelines available on website 

New Zealand Guidelines Group all guidelines available on website

National Institute for Health and Clinical Excellence all publications available on website

Agency for Healthcare Research and Quality all publications available on website

OpenClinical all publications available on website
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Centre for Health Evidence (Canada) all publications available on website, user guides

Oxford Centre for Evidence-Based Medicine resources 

Clinical Information Access Portal, clinical 
guidelines 

guidelines section

Physiotherapy Evidence Database (PEDro) wheelchair 
spinal cord injury 
traumatic brain injury 
scooter 
wheel 
wheeled mobility 

OTseeker wheelchair 
wheel 
wheeled mobility 
spinal cord injury 
traumatic brain injury 
scooter 

Psychological Database for Brain Impairment 
Treatment Efficacy (PsycBITE)

traumatic brain injury
movement and motor problems 
independent/self-care/ADL

World Health Organization (WHO) wheelchair 
spinal cord injury
traumatic brain injury
brain injury
scooter
wheeled mobility 

Cochrane Database wheelchair 
traumatic brain injury 
brain injury 
spinal cord injury 

American Congress of Rehabilitation Medicine 
(ACRM)

wheelchair 
traumatic brain injury 
spinal cord injury 

Centers for Disease Control and Prevention (CDC) wheelchair 
spinal cord injury 
traumatic brain injury 
scooter 

Implementation Science (BioMed Central) wheelchair 
spinal cord injury 
traumatic brain injury 
scooter

European Federation of Neurological Societies 
(EFNS)

wheelchair 
spinal cord injury 
traumatic brain injury 

Guidelines International Network (GIN) wheelchair 
traumatic brain injury 
spinal cord injury 
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National Library of Guidelines (UK) wheelchair 
traumatic brain injury 
spinal cord injury 

Spinal Cord Injury Rehabilitation Evidence (SCIRE) all publications available on website 

Mount Sinai TBI Central all publications available on website 

Paralyzed Veterans of America (PVA) all publications available on website 

Queensland Health all publications available on website

Brain Trauma Foundation all publications available on website

When potentially relevant guidelines were identified, there was a keyword search within the document: 
wheelchair, wheel, mobility, wheeled mobility, spinal cord injury, brain injury, traumatic brain injury, scooter.

Organisation’s websites and resources

Able data, assistive technology  
http://www.abledata.com/abledata.cfm 

Australian Rehabilitation and Assistive Technology (ARATA) 
http://www.arata.org.au/

Brain Foundation  
http://www.brainaustralia.org.au/ 

Brain Net Brain Research and Integrative Neuroscience Network 
http://www.brainnet.net/

Centre for Neuroskills 
http://www.neuroskills.com/index.shtml 

USA TechGuide 
http://www.usatechguide.org/

Consortium for children, youth disabilities and special care needs 
http://gucchd.georgetown.edu/products/Consortium%20Brief%2012.pdf

Georgia Tech  
http://www.pe.gatech.edu/conted/servlet/edu.gatech.conted.course.ViewCourseDetails?COURSE_ID=915

Institute of Rehabilitation Research and Development 
 http://www.irrd.ca/resource.asp

Institute of Electrical and Electronics Engineers, technical literature  
http://ieeexplore.ieee.org/Xplore/login.jsp?url=/iel5/10755/33900/01616091.pdf?arnumber=1616091

International Seating Symposium  
http://www.seatingandmobility.ca/IntSeatingSymposium.aspx

Monash University, Monash Epworth Research Centre – Brain Injury  
http://www.med.monash.edu.au/spppm/research/merrc/ – Wheelchair Symposiums 

National Pressure Advisory Panel 
http://www.npuap.org/resources.htm

Rehabilitation Engineering and Assistive Technology Society of North America (RESNA) 
http://www.rstce.pitt.edu/RSTCE_Resources/RSTCE_Resources.html
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RAND research organisation 
http://rand.org/about/glance.html 

Seating, Mobility Outcomes and Evidence 
http://www.permobil.nl/upload/holland/Seminar%202007/Schmeler%20Permobil%20Europe%202007%20
Handout.pdf

Spinal Cord Injury Rehabilitation Evidence  
http://www.scireproject.com/ 

Spinal Cord Injury Congress 
http://www.ifkb.nl/news/SCIcongress/Rose.pdf

Ingenta connect, scholarly research  
http://www.ingentaconnect.com/content/klu/586/2004/00000013/00000004/art00012?crawler=true

University of Washington, rehabilitation  
http://sci.washington.edu/projects_and_research/published_articles.asp

Wheelchair outcome tools  
http://www.mscare.org/cmsc/images/journal/pdf/journal_2006_v7_n3_Wheelchair_Outcome.pdf

Wheelchair net  
http://www.wheelchairnet.org/WCN_ProdServ/Consumers/evaluation.html

Wheelchair skills program Dalhousie University  
http://www.wheelchairskillsprogram.ca/

Appendix 3 Search terms for clinical questions 

Due to the anticipated paucity of relevant research, a very broad search on Medline was initially performed using 
the search term wheelchair$. There were 970 citations, the abstracts for which were individually checked for 
relevance. However each clinical questions was searched again with key terms. 

General 

Optimal time or place for assessment or review 
1. wheelchair$ 

2. optimal time$

3. 1 and 2 

4. wheelchair fitting (MESH)

5. prescript$

6. time$ (MESH time factors, time perception, time or time management or time$)

7. 1 and 5 

8. 1 and 5 and 6

9. 1 and 5 and 2 

10.  As above for optimal place

Discharge/home environment and potential modifications 
1. home modification$ and when 

2. wheelchair$ 

3. 1 and 2 (CINAHL)
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Medline, Embase and PsychInfo 
1. modifications 

2. home 

3. 1 and 2 

4. modification

5. 2 and 4

6. environment 

7. 2 and 6

8. environment and modifications 

Non-use and abandonment, disuse, non-use assistive technology, wheelchairs 
1. assistive technology

2. disuse$

3. 1 and 2

4. non-use$

5. 1 and 4

6. wheelchair$

7. 6 and 2, 6 and 4, 

8. fail$

9. 1 and 8

10. 6 and 8

11. fatigue$

12. 1 and 11

13. 6 and 11

14. scooter$

15. 14 and 2, 14 and 4, 14 and 8, 14 and 11 

16. abandon$

17. 1 and 16, 6 and 16, 14 and 16

18. breakdown

19. 6 and 18

Wheelchair and transport considerations 
1. wheelchair$ or scooter or wheeled mobility

2. public and transport 

3. 1 and 2 

4. private and transport

5. 1 and 4

Outcomes 
1. wheelchair$ or scooter or wheeled mobility

2. outcome$ and measure$

3. 1 and 2

4. effective$

5. 3 and 4

6. change$ and time$ 

7. 1 and 6 
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Better/best ride and sitting comfort/vibration
1. wheelchair and vibration 

2. wheelchair$ and vibrat$

3. wheelchair$ and ride and comfort

4. wheelchair$ and best ride or comfort

5. wheelchair$ and better ride or comfort  

6. spinal and cord and injur$ or parapleg$ or tetrapleg$ or quadrapleg$

7. 5 and 6 

8. brain injur$

9. 5 and 8 

10. wheelchair$ and discomfort 

11. wheelchair$ and discomfort and brain injur$

12. wheelchair$ and discomfort and spinal and cord and injur$) 

13. wheelchair$ and sit$ and comfort  

14. 6 and 13 

15. 8 and 13

Assessment, re-assessment and functional need

Goals 
1. wheelchair$

2. goal$

3. 1 and 2 

4. wheel$ mobility

5. 2 and 4  

6. scooter$

7. 2 and 6

8. client goal$ (subject headings: ADL, patient care planning, brain injuries, health services accessibility, 
motivation, physician-patient relations, client goal$)

9. 1 and 8

10. patient goal$,(subject headings: goals, decision making, cognition disorders, patient care planning, 
quality of life, patient goal$)

11. 1 and 10 

12. 4 and 10

13. 6 and 10

14. therapy goal$ (subject headings: goals, adult, middle aged, aged, occupational therapy, therapy goal$, 
students)

15. therapist goals (subject headings: locomotion, health personnel and physical therapy modalities)

16. 1 and 15

Predictors to determine long-term need 
1. predictors, risk factors prognosis (exploded)

2. wheelchair$

3. 1 and 2 

4. need$

5. 3 and 4 

6. influence$

7. 4 and 2 and 6

8. wheel$ and mobility
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9. 1 and 4 and 8

10. 6 and 4 and 8 

11. prognosis or predictor$

12. 1 and 11 

13. influence$ 

14. need$

15. 1 and 13 or 14 

Hoffer system of classification of ambulatory capacity
1. gait (usual limits)

2. assessment

3. 1 and 2

4. spinal and cord and injury 

5. 3 and 4

6. ambulat$ and capacity

7. 4 and 6

Training 
1. training 

2. wheelchair$ or wheeled mobility or scooter 

3. 1 and 2 

4. wheelchair$ 

5. skills and training 

6. 4 and 5

7. mobility capacity

8. 4 and 7  

9. wheeled and mobility

10. 9 and 1

11. skills$ 

12. develop$ and 11

13. 4 and 11 

14. 4 and 12 

15. as above but for scooter$

Occupational health and safety 
1. wheelchair$ 

2. wheeled mobility

3. occupational and health 

4. safety or ergonomic$

5. 1 or 2 and 3

6. 1 or 2 and 4 

Assessment and capacity 

User capacity 
1. best practice 
2. use
3. wheelchair$ 
4. wheeled and mobility 
5. scooter$
6. 1 and 2 and 3 
7. 1 and 2 and 4 or 5
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Hearing loss and wheelchair
1. hearing loss
2. wheelchair$ or wheel$ mobility or scooter$
3. 1 and 2
4. hear$
5. audition$
6. 2 and 5

Hearing continued 
1. hearing impairment or hearing loss 

2. wheelchair$ 

3. 1 and 2 

4. hearing capacity or hearing loss (subject headings: hearing loss, central, partial, hearing screening, 
rehabilitation of hearing impaired)

5. 2 and 4 

6. recent hearing loss 

7. recent hearing impairment 

8. 2 and 6

9. 2 and 7

10. wheel$ mobility or scooter$

11. 4 and 10, 6 or 7 and 10  

International Journal of Audiology 
1. hearing and loss 

2. hearing 

3. wheelchair$

4. 1 or 2 and 3 

5. driving 

6. 2 and 5 

7. 2 and impairment and 3

8. 2 and impairment and 5 

9. 1 and 5 

Visual acuity and wheelchair 
1. vision

2. wheelchair$ or wheel$ mobility or scooter$

3. 1 and 2

4. visual acuity 

5. 2 and 4

6. field AND vision (subject headings: visual fields, vision disorders, adult, vision, ocular, space perception, 
contrast sensitivity, visual acuity, functional laterality)

7. 2 and 6 

8. Field of vision (subject headings: visual acuity, vision disorders, ocular or visual fields, space perception)

9. driving 

10. 2 and 9

11. 8 and 9 and 2
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Co-morbid conditions or risk factors 
1. wheelchair$ 

2. wheeled mobility

3. co-morbid

4. risk$

5. 1 or 2 and 3

6. 1 or 2 and 4

Medication or drug use that precludes wheeled mobility 
1. wheelchair

2. drug$

3. 1 and 2

4. medication$

5. 1 and 4 

6. driving and drug$

7. driving and medication$

8. 1 and 6

9. 1 and 7

10. driving 

11. 10 and 4 

Wheelchair and cognition, perception, behaviour 
1. wheelchair$ or scooter$

2. cogniti$

3. mobility aids

4. 1 and 2 and 3

5. perception 

6. 1 and 2 and 5

7. 6 and 3 

8. behaviour or depression or aggressi$ or impulsiv$ or suicide

9. 1 and 8

10. accident$ or injur$ or self concept

11. 1 and 10 

12. 1 and risk and tak$

13. 1 and depress$ or impulsive$ or aggress$

Manual wheelchairs and cardiovascular fitness 
1. wheelchair$

2. cardiovascular or aerobic and fitness 

3. 1 and 2 

Upper limb and activities 
Weight 

1. wheelchair$ 

2. width or wide

3. 1 and 2

4. wheelchair$ and width 

5. 1 and height$

6. 1 and lightweight 

7. weight 

8. 1 and 7 
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Overhead movements 

1. overhead and activit$

2. wheelchair$ 

3. 1 and 2

Transfers 

1. wheelchair$ 

2. transfer$ 

3. 1 and 2

Pushing 

1. wheelchair$ 

2. push$ 

3. hill$

4. 1 and 2 or 3

5. 1 and 2 and 3 

Upper limb and requirement for range of motion 
1. wheelchair$ or scooter$

2. manual wheelchair$

3. wheelchair$ and propulsion

4. wheeled mobility 

5. range of motion

6. 1 and upper and limb and 5 

7. 1 and wrist$ and 5

8. 1 and shoulder$ and 5

9. arm and range of motion

10. wheelchair$ and propulsion

11. upper limb or arm

12. 1 and 11 

Upper limb strength 
1. upper limb

2. arm

3. power assist$

4. wheelchair$ or wheeled mobility

5. 3 and 4

6. manual and wheelchair$

7. wheelchair$ and propulsion

8. spinal cord injury or traumatic brain injury

9. strength

10. 1 and 9

Wheelchair and scooter features 

Wheelchair and user changes 
1. wheelchair$ or scooter or wheeled mobility 

2. user and change$ 

3. client and change$

4. patient and change$

5. 1 and 2 or 3 or 4 
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Titanium
1. wheelchair$ or wheeled mobility

2. titanium 

3. failure$

4. breakdown

5. 1 and 2 and 3 

6. 1 and 2 and 4 

7. aluminum 

8. 1 and 7 and 3, 1 and 7 and 4

9. failure$

10. 1 and 2 and 9, 1 and 7 and 9

11. wheelchair$ 

12. pole and motor

13. 11 and 12

14. ultralight 

15. ultralight and 11 

Tilt and recline
1. wheelchair$ or wheeled mobility

2. 1 and tilt 

3. 1 and angle$ 

4. 1 and recline$ 

5. seat and recline$

6. seat and back angle 

7. chair$ and recline 

8. chair$ and back angle 

9. seat back and angle 

10. seat back and tilt

11. tilt-in-space and 1 

12. tilt-in-space and chair$

Leg elevation 
1. wheelchair$ or wheeled mobility

2. 1 and leg elevation 

3. 1 and elevation 

4. 1 and calf support

5. 1 and foot plate 

6. 1 and leg lift 

7. 1 and foot and plate 

8. sitting and knee and extension

9. seat and leg and elevation

10. chair$ and leg and elevation

11. sitting and leg and elevation
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Back support 
1. wheelchair$ 

2. back and support 

3. 1 and 2 

4. wheel$ mobil$

5. back support 

6. 4 and 5 

7. 1 and 5

8. 2 and 4

9. lumbar support (limited mesh terms to lumbar support, orthotics and furniture)

10. 1 and 9

11. 4 and 9

12. back rest 

13. 4 or 1 and 12

Wheelchair and foot propulsion 
1. wheelchair$ or scooter or wheeled mobility

2. 1 and foot and propulsion 

Seat elevation 
1. wheelchair$ or scooter or wheeled mobility

2. seat and elevat$

3. 1 and 2

4. seat and rais$

5. 1 and 4

Drive position (rear/front/mid wheel drive), also searched web of science
1. wheelchair$ or scooter or wheeled mobility

2. motor drive position

3. drive and position 

4. 1 and 2 

5. 1 and 3

6. axle position 

7. 1 and 6

8. front and wheel and drive and 1

9. front wheel drive motor 

10. rear wheel drive 

11. 1 and 10 

12. motor drive 

13. motor 

14. 1 and 13 

15. 1 and 12 

16. wheelchair$ and drive 

Wheelchair maintenance 
1. wheelchair$ or scooter or wheeled mobility 

2. 1 and maintenance or repair 

3. 1 and width 

4. 1 and height

5. 1 and weight 
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Appendix 4 Abbreviations

ADL Activities of daily living

AGREE Appraisal of Guidelines for Research and Evaluation

AT Assistive technology

CI Confidence interval

CINAHL Cumulative Index to Nursing and Allied Health Literature

CRPD Convention on the Rights of Persons with Disabilities 

DARE Database of Abstracts of Reviews of Effects

EMG Electromyogram

ICF International Classification of Functioning

LTCSA Lifetime Care & Support Authority

MRI Magnetic resonance imaging

NHMRC National Health and Medical Research Council

OHS Occupational health and safety

OT Occupational therapy

PCDA Power-mobility Community Driving Assessment

PEDro Physiotherapy Evidence Database

PICO Participant Intervention Comparator Outcome

RCT Randomised controlled trial

RESNA Rehabilitation Engineering and Assistive Technology Society of North America

SCED Single Case Experimental Design

SCI Spinal cord injury

SCIRE Spinal Cord Injury Rehabilitation Evidence

SD Standard deviation

TBI Traumatic brain injury

WC Wheelchair

WHO World Health Organization
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