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ABSTRACT

Purpose: We sought to identify opportunities, challenges, contemporary initiatives and strategies for pre-
paring entry-level practitioners who are competent at the basic level of wheelchair service provision
across four key international professional rehabilitation organisations as revealed by their educational
standards, relevant guidelines and policy statements, and other publicly available information.

Method: A rapid review was conducted in 2021 from the International Society of Physical and
Rehabilitation Medicine (ISPRM), the International Society for Prosthetics and Orthotics (ISPO), World
Physiotherapy, and the World Federation of Occupational Therapists (WFOT). Additional grey-literature
and grey-data searches were conducted to identify contemporary initiatives that may support compe-
tency development in wheelchair service provision.

Results: A total of 17 standards, guidelines, and policy statement documents were selected for detailed
review. Each of the four organisations published at least one document containing language relating to
wheelchair service provision. Twelve contemporary initiatives relating to wheelchair service provision
were identified from the grey literature across the four organisations. Six additional initiatives were identi-
fied from the organisations’ social media accounts. Themes emerged in the areas of contemporary con-
tent, opportunities, and challenges.

Conclusion: Global standardisation could help harmonise professional societies’ approach to training
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wheelchair service providers.

> IMPLICATIONS FOR REHABILITATION

e There is a need to provide more descriptive content on wheelchair service provision in education
and service standards and related documents to influence what is taught in professional rehabilita-
tion programs that are accredited or approved by professional rehabilitation organisations.

e The organisations’ networks are vast and may also help to promote additional continuing education

in this area.

Background

Disability is pervasive worldwide, increasing, and more prevalent
among vulnerable populations, including those who live in pov-
erty [1]. The number of persons who require mobility devices is
also increasing [2]. Regrettably, only 5-15% of the approximate
100 million people who are in need, have access to an appropri-
ate wheelchair [3]. This unmet need compromises an individual’s
independence, community and environmental engagement,
health, safety, quality of life, vocational and educational status
[3,4]. This challenge is widespread from high- to low-resourced
settings, but more so in the latter [5,6].

However, there is significant international momentum to
increase the availability of assistive technology products and serv-
ices, including wheelchairs. For example, the United Nations
Convention on the Rights of Persons with Disabilities (UNCRPD),
which over 80 countries have signed, calls for maximised

community participation among people with disabilities, which
entitles them to proper mobility [7]. Similarly, the UN Flagship
Report on Disability and Development recommends increasing
awareness among and training persons with disabilities and their
families, government officials, and service providers on assistive
technology [1]. In 2018, the 71st World Health Assembly (WHA)
affirmed that access to assistive technology and associated serv-
ices are human rights [8]. Additionally, the WHA recognised that
the inclusion of assistive technology in universal health coverage
is essential for achieving the Sustainable Development Goals and
“leaving no one behind” [8,9]. Resolution WHA71.8 urged Member
States to ensure adequate personnel for assistive technology pro-
vision at all healthcare levels [8]. Additionally, USAID’s ATScale: A
Global Partnership for Assistive Technology project, aims to help
500 million people get the AT they need by 2030 through service
delivery and market-shaping approaches [10].
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Inadequate training of healthcare professionals who provide
wheelchairs has been specifically identified as an important factor
to address [11-13]. The need to build a competent workforce for
provision of assistive technology is embedded within the World
Health Organisation (WHO)'s Global Cooperation on Assistive
Technology (GATE) [14] and it represents a priority theme in the
Global Priority Research Agenda [15] and WHO Package of
Rehabilitation Interventions [16]. Despite the identification of this
need and the acknowledgement of its importance, the current
global workforce does not have the capacity to adequately
address the population’s wheelchair provision needs.

Training challenges

Although the problem is multi-faceted, capacity-building efforts in
wheelchair service provision are still limited and significantly
impact appropriate wheelchair service provision around the world
[17]. Providing appropriate training is aligned with the World
Health Organisation Guidelines for Wheelchair Service Provision in
Less-Resourced Settings [3] (WHO Guidelines) and evidence-based
resources such as wheelchair service training packages by the
WHO [18] and others [19-22]. Evidence in support of the WHO 8-
step process for wheelchair service delivery is accumulat-
ing [23-27].

A multidisciplinary team of stakeholders such as occupational
and physical therapists, physical medicine and rehabilitation doc-
tors, prosthetists and orthotists, and users are required for appro-
priate wheelchair service provision [3] and may vary across
contexts [28]. Despite progress by the WHO and non-governmen-
tal organisations (NGOs), likely too few people are trained or have
access to training through informal (e.g., offered by NGOs) and
formal (e.g., professional rehabilitation programs at service centres
and universities) training programs. A recent study [12] demon-
strated that across occupational therapy, physical therapy, and
prosthetics and orthotics programs, as few as 2h of wheelchair-
service-provision training were offered, with the majority of pro-
grams reporting far fewer than the 40h recommended by WHO
at the basic level of provision alone [18].

A variety of challenges that contribute to the limited wheel-
chair education offered in university programs were described in
another recent study [13]. Principal barriers included time con-
straints, limited human resources from the rehabilitation program
to teach the content (e.g., limited expertise, lack of training for
instructors), limited physical resources (e.g., wheelchairs, space for
teaching and storage, teaching materials) and difficulty with the
integration process (e.g., limited faculty awareness and interest in
enhancing wheelchair provision education, resistance to program
changes). Limited funding is related to all barriers. Continuing
education offers more opportunities for training, but again, may
be limited across less-resourced settings [29]. The need for a sys-
tematic approach to training is shared globally, as evidenced by
its inclusion as an important topic of discussion at the first Global
Research, Innovation and Education on Assistive Technology
(GREAT) Summit [6,30,31] and wheelchair sector goals and priority
action items developed at the 2018 Wheelchair Stakeholders
Meeting [32].

Open-source wheelchair service provision resources
are available

There are opportunities for increasing training in both informal
and formal programs. For example, hybrid (part online, part in-
person) training can reduce the number of hours required for in-

person delivery, and produce comparable results (e.g., increase in
knowledge, high satisfaction levels) across lower-middle income
settings as demonstrated by recent trainings in multiple lan-
guages facilitated by the International Society of Wheelchair
Professionals (ISWP) [21,33]. Kirby and colleagues [19], through
the Wheelchair Skills Training Program, have established evidence
suggesting the amount and quality of training provided related to
wheelchair skills to be impactful on service providers’ competency
[34-39]. A recent massive open online course (MOOC) produced
by Physiopedia was found to be similarly attractive in providing
foundational wheelchair service provision knowledge to a large
number of trainees [22] but, as typical with MOOCs, it is unclear
how many people completed the course in its entirety. The
Seating and Mobility Academic Resource Toolkit (SMART) includes
open-source content in four languages for instructors to use in
their professional rehabilitation curricula. SMART is searchable by
discipline, activity type, service provision step, language, and
other relevant criteria [40]. Corresponding assessments like the
ISWP Basic Wheelchair Service Provision Test establish a baseline
for existing or post-training knowledge and is available in 14 lan-
guages [41]. In addition to the aforementioned guidelines and
training packages, WHO has also developed training in priority
assistive products (TAP), a comprehensive package that provides
and supports localised training for primary healthcare and other
community-level workers and includes wheelchairs [42]. In pilot
testing, TAP learners were engaged, acquired practical skills, and
suggested they could provide better care for their service
users [42].

Rationale for review of standards

This review was motivated by a meeting held alongside the 2017
Rehabilitation 2030: A Call for Action [43] event held at WHO
Headquarters in Geneva, Switzerland with delegates from the
International Society of Wheelchair Professionals (ISWP), the
International Society of Physical and Rehabilitation Medicine
(ISPRM), the International Society for Prosthetics and Orthotics
(ISPO), World Physiotherapy, and the World Federation of
Occupational Therapists (WFOT).

The professionals represented by these organisations, as well
as other health workers, are fundamental to ensure appropriate
and equitable access to health services, to achieve universal
health coverage [44] and to achieve the health-related
Sustainable Development Goals [9] for the general population
and particularly for people with disabilities and wheelchair users.

This review describes the background, opportunities and chal-
lenges, contemporary initiatives, and strategies in international
professional rehabilitation organisations for preparing entry-level
occupational therapists, physical medicine and rehabilitation doc-
tors, physical therapists, and prosthetists and orthotists who are
competent at the basic level of wheelchair service provision.

Methods

A rapid review method was selected as they are increasingly
being used and influential in health policy and systems [45]. Such
reviews are responsive, timely, sufficiently rigorous, reproducible,
and credible. This topic is urgently needed because of the critical
health workforce shortage experienced by multiple countries and
the projected shortfall of 18 million health workers by 2030,
mostly in low- and lower-middle income countries [46].
Additionally, there is a pressing need to improve the knowledge
on wheelchair service provision on occupational [47], and physical



therapists [48], physical medicine and rehabilitation doctors, pros-
thetists and orthotists, and other rehabilitation professionals since
there is often insufficient content present in the required curricula
[12,13]. There is new evidence describing the negative conse-
quences for wheelchair users due to the lack of service providers’
knowledge [49].

Following rapid-review methodology, we conducted the fol-
lowing steps from March-May 2021: (1) needs assessment, topic
selection, and topic refinement; (2) protocol development; (3) lit-
erature search; (4) screening and study selection; (5) data extrac-
tion; (6) risk-of-bias assessment; and (7) knowledge synthesis. In
the first needs-assessment step, we conducted a preliminary lit-
erature search to help inform conversations among the author
group to scope the review. Four international professional
rehabilitation organisations were selected for review based upon
identification of the primary professions (occupational therapy,
physical therapy, prosthetics and orthotics, physical medicine and
rehabilitation) responsible for wheelchair service provision around
the world, and for their participation on the Rehabilitation 2030:
A Call for Action event [43].

The primary researcher developed the protocol (step 2). The
primary research questions were “What is said about wheelchair
service provision in professional rehabilitation organizations’
standards documents?” and “What contemporary initiatives exist
related to wheelchair service provision in professional rehabilita-
tion organizations?”. Each professional rehabilitation organisation’s
website search engine was selected to identify the organisation’s
standards and guidelines for education and/or practice. Keywords
included education standards; curricula; practice standards; service
standards; professional guidelines; and scope of practice. For the
contemporary initiatives search, in addition to the internal organ-
isational search engines, a Google search was selected to identify
“grey data,” describing any contemporary initiatives related to
wheelchair service provision or assistive technology within each
organisation. We used the following keywords in the organisa-
tional search engines: wheelchair; mobility (aid, device); assistive
(device, product, technology, technologies); adaptive (device, prod-
uct, technology, technologies), and service (provision, training). In
Google, we conducted an individual search with each organisa-
tional name plus these keywords.

In May 2021, two researchers, each with more than 10years of
experience in wheelchair training and/or service, independently
completed the searches (step 3). In the screening process (step 4)
and in the case where multiple versions were identified for a
document with the same title, the most recent version was
selected. In the data extraction process (step 5), a “find” search
(ctrl +f) was used within each document to identify any content
relating to wheelchair service provision or assistive technology,
using the same keywords as described above: wheelchair; mobility
(aid, device); assistive (device, product, technology, technologies);
adaptive (device, product, technology, technologies), and service
(provision, training). The same step was conducted for the grey lit-
erature on each of the organisational sites and Google.

We also conducted a “grey data” search, which extends the
concept of grey literature to a wider range of sources, including
social media [50]. This required an additional task to first identify
the official social media channels across 4 platforms for each
organisation: Instagram, Facebook, YouTube, and Twitter. For this
process, one of the authors developed a matrix that contained
the platform, relevant organisational handle, and each post con-
taining one of the keywords.

To assess for bias (step 6), the same two researchers conferred
upon the extracted text from documents and social media posts
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based on the initial keyword searches through two rounds of
review until agreement was reached. The same researchers manu-
ally mined the text independently to identify passages relating to
continuing education and professional development expectations,
and education and practice alignment to international standards
and guidelines. The rationale for this additional search was that
the WHO Guidelines is an international standard, designed to be
profession-neutral, and can be used as a basis for capacity build-
ing in continuing education. Although the WHO Guidelines were
originally developed with less-resourced settings in mind, they
and the training packages subsequently developed from them
have been used in several high-resourced settings for capacity
building in both formal and informal settings across a variety of
professions [12,13,38]. Posts that met the criteria (relating to con-
tinuing ed, professional development, and our key words) but
that were not current initiatives managed by the organisation
were not included in the review. The goal of this search was to
answer the research question “What contemporary initiatives exist
related to wheelchair service provision in professional rehabilita-
tion organizations?”. Therefore, if the post related to something
occurring outside of their organisation, it was not included in
the analysis.

Results

Figure 1 provides the PRISMA flowchart of this rapid review [51].A
total of 17 standards, guidelines, or position statement documents
were included across the four organisations. The grey-literature
search revealed 12 contemporary wheelchair service provision ini-
tiatives across the organisations. Through the grey-data search, a
total of 6 contemporary initiatives that were not previously docu-
mented were identified across the four organisations. In the next
sections, we describe wheelchair- service-provision content in the
standards, guidelines, position statements, grey literature and
grey data.

Standards, guidelines, and position statements

ISPO, ISPRM, World Physiotherapy, and WFOT offer forms of
both educational standards and professional guidelines that are
typically updated every 5-10years, the most recent versions of
which range from 2011 to 2021. The educational standards and
guidelines across each of the organisations already support a
form of appropriate service provision training and include con-
tent related to assistive technology. In some cases, wheelchairs
are mentioned specifically (e.g, ISPO Standards, WCPT
Educational Standards, ISPRM Recommended Curricula), but lack
specificity to or implementation of the full wheelchair-service-
provision process, including but not limited to the recognised
number of steps. The following describes a sampling of content
in existing standards from each of the professional rehabilita-
tion organisations that broadly include wheelchair-service-provi-
sion training (see Appendix 1 for a full listing of documents
and related content):

ISPO Education Standards for Prosthetic/Orthotic Occupations (2018) [52],
ISPO Educational Standards Handbook (2018) [53], ISPO Standards for
Prosthetics and Orthotics: Part 1 Standards (2017) [54], and ISPO
Standards for Prosthetics and Orthotics: Part 2 Implementation Manual
(2017) [55]: These standards encompass treatment planning and
implementation of assistive products, including mobility aids.
Additionally, they include recommendations for core theory and
practice training on positioning/mobility devices and provision of such
products. The standards emphasize that services should be provided by
trained professionals, in conjunction with a multidisciplinary team, and
aligned with national and international standards.
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Identification of standards, guidelines, and current initiatives via
web and social media searches
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Figure 1. PRISMA flow diagram.

ISPRM  Curricula  for Undergraduate Education in  Physical and
Rehabilitation Medicine (2012) [56], and ISPRM Core Curriculum &
Competencies for the Professional Practice of Physical and Rehabilitation
Medicine (2017) [57]: Both the undergraduate and postgraduate
curricula include assistive technology interventions as a part of
rehabilitation management. The postgraduate curricula include skills
specifically related to the prescription of wheelchairs.

World Physiotherapy Physiotherapist Education Framework (2021) [58],
and Guideline for Physical Therapist Professional Entry Level Education
[59]: Both documents reference applications of assistive or adaptive
devices. The Guideline references wheelchairs specifically in a few
instances: “therapeutic exercise interventions that may involve
wheelchair propulsion programs”, “gait and locomotor training that
may involve wheelchair training”, and the “prescription and application
of devices and equipment that may include wheelchairs”. Other
relevant documents found on Word Physiotherapy website search were:
Policy Statement: Description of physical therapy, Guideline: Qualifications
of faculty for physical therapist professional entry level education
programmes (2011) [60], Guideline: Standard evaluation process for
accreditation/recognition of physical therapist professional entry level
education programmes (2011) [61], Policy Statement: Education (2019)
[62]. Although the Policy Statement for Description of physical therapy
mentions “... prescription, application, and, as appropriate, fabrication

of devices and equipment (assistive, adaptive, orthotic, protective,
supportive and prosthetic)”, the Policy Statement for Education does
not include any of our designated keywords.

WFOT Minimum Standards for Education of Occupational Therapists
(2016) [63]: These standards emphasize that occupational therapy
graduates are expected to have essential knowledge, skills, and
attitudes for competent practice in several domains, including the
person-occupation-environment relationships. The specific content to
be included in occupational therapy curricula is dependent upon local
health needs. Under the person-occupation-environment domain, in the
occupation section, it is specified that graduates must have skills in
‘analyzing, adapting and grading occupation in the area of assistive-
technology scope and usage’. Other documents found on the WFOT
website were: Position Statement: Occupational Therapy and Assistive
Technology (2019) [64], Position Statement: Educational Research in
Occupational Therapy (2021) [65], and Occupational Therapy Human
Resources (2021) [66]. The first explicitly suggests “that assistive
technology provision is a core competency within occupational therapy
practice for optimizing the fit between a person’s abilities and desire to
engage in occupations”. Despite the fact that the latter two documents
did not mention any of the key words, the authors recognized the
“rapidly changing landscape of occupational therapy demands that we
[WFOT] reflect on existing and new educational practices, participate in



knowledge generation and exchange, and design educational programs
and professional development resources" and that “a concerted
international effort is required to advance educational research in
response to opportunities and challenges facing occupational therapy
education globally”, including technological innovations. The position
statements also state that “with ageing populations and the increasing
prevalence of non-communicable health conditions, the need for
occupational therapy services is growing. Meeting population health
needs and reducing the growing burden of chronic conditions and
disabilities are prioritised as global concerns by the World Health
Organization. Action is needed to ensure access to occupational
therapy that enables engagement in occupations to promote health
and well-being" and recognize the need for “workforce policies,
planning, and research activities (...) to reduce disparities and improve
access to occupational therapy (...) to address the diversity, availability
and distribution of occupational therapists and ensure compliance with
education and competency standards to fulfil professional role
obligations” that involve wheelchair service provision based on the
population needs.

Grey-literature and grey-data sources

The grey literature search revealed 12 contemporary wheelchair-
service-provision initiatives since 2006 across the organisations.
Significant mentions and novel findings identified included the
WHO Joint Position Paper on the Provision of Mobility Devices in
Less Resourced Settings [17] that was developed in consultation
with ISPO, WFOT, and World Physiotherapy, the WHO GATE
Consensus Conference to identify priority assistive technologies
[67] and the subsequent WHO Global Report on AT Consultation
[68] with the same organisations contributing. Each of the individ-
ual organisation’s contemporary initiatives are described in the
following paragraphs.

ISPO was part of the Report of a Consensus Conference on
Wheelchairs for Developing Countries in 2006 [69], which led to
the development of the Guidelines on Provision of Wheelchairs in
less resourced settings [3], and to resources related to wheelchair
service provision on their website [70]. This led to a commitment
to continued promotion of wheelchair service provision through
the “ISPOWER” campaign in 2016 to support ISPO’s mission to
raise awareness and increase access to Prosthetics & Orthotics
and assistive health technologies for people with disabilities. The
campaign promotes the development of awareness raising events
with different orthotic devices including wheelchairs [71].
Additionally, ISPO developed the Wheelchair Advisory Group
(WAG) in 2017 with the aim to “guide ISPO in the promotion of
access to appropriate wheelchair services worldwide” [72], is cur-
rently involved in the development of wheelchair standards with
USAID [73], and has worked with Cochrane and ISPRM to foster
collaboration in the field of assistive technology, including mobil-
ity devices [74].

Each of the other three professional rehabilitation organisa-
tions revealed at least one initiative related to wheelchair service
provision. ISPRM has content related to wheelchair service provi-
sion in their conferences [75]. World Physiotherapy engaged in a
project to “Strengthen the physiotherapy associations, use the
standards set by World Physiotherapy, develop a paper on physio-
therapy assistants’ role, and augment wheelchair training” in Mali,
Niger, and Senegal in 2016 [76]. WFOT has worked with ISWP and
WHO in wheelchair related projects [77], and also has content
regarding wheelchair service provision on their conferences [78].

The grey-data search across social media platforms revealed
that each of the professional rehabilitation organisations posted
content related to wheelchair service provision on Facebook and
Twitter. ISPRM, WFOT, and World Physiotherapy also posted on
Instagram and YouTube. Table 1 shows the number of posts
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Table 1. Shows the number of posts related to wheelchair service provision by
each organisation since the initiation of that particular social media account.

Facebook Twitter Instagram YouTube
ISPO 52 26 NA NA
ISPRM 26 12 8 6
WFOT 21 24 3 5
World Physiotherapy 21 23 8 31

related to wheelchair service provision by each organisation since
the initiation of that particular social media account. The list of all
the posts can be found on ISWP’s website [79].

From these posts, we identified six that contained the organi-
sations’ contemporary initiatives not identified in the grey-litera-
ture search: (1) ISPO India held a 2day continuing education
program on wheelchair management for spinal cord injury patient.;
(2) The #ISPOWER campaign was launched in 2015 with key part-
ners in five countries to raise policymakers’ awareness of the import-
ance of Prosthetics and Orthotic in Assistive Health Technology
services to empower people with impaired mobility.; (3) ISPO GPEx,
a forum discussing common challenges in the field of rehabilitation
and assistive technology.; (4) Global indicators of assistive technol-
ogy use amongst occupational therapists- Report of WFOT's Global
Surveys — Poster (Link) and Report (Link).; (5) WFOT Development
Paper - Results from the Assistive Technology Surveys 2017 (Link);
and (6) Statement that presents WFOT's position on Occupational
Therapy and Assistive Technology (Link).

The majority of posts were mentions of content already identi-
fied in the grey literature, event highlights (e.g., conference ses-
sions), notifications of relevant research, or re-posts from other
organisations.

Discussion

This review is relevant to educators, monitoring and regulatory
bodies, practitioners, researchers, students, administrators, health
and education authorities, government policy makers, and wheel-
chair users. This review affirms the notion that occupational thera-
pists, physical medicine and rehabilitation doctors, physical
therapists, and prosthetists and orthotists who provide wheelchair
service provision must possess the required knowledge and skills,
in accordance with the WHO Guidelines [3]. This statement is reaf-
firmed by the organisations’ documents which include recommen-
dations for training on positioning/mobility devices and provision
(ISPO); curricula to include assistive technology (ISPRM) and thera-
peutic exercise interventions (World Physiotherapy); skills in analy-
sing, adapting and grading occupation in the area of assistive
technology (WFOT); and the recognition of the increasing number
of people with disabilities and the importance of fulfilling their
rehabilitation needs (WFOT).

Training should be available within the curricula of accredited
education programs (i.e., a process to validate a training program
against education standards as in the case of ISPO) or approved
(i.e., a process to provide assurance that the program adheres to
education standards as in the case of the WFOT) by international
professional rehabilitation organisations to graduate entry-level
practitioners that are competent in this area of practice.

The standards, although varied in their content and specificity,
provide opportunities to enhance wheelchair-service-provision
education, but also present challenges to full integration in their
current form. Each professional organisation also describes con-
temporary initiatives to support wheelchair service provision cap-
acity building. These opportunities, challenges, and contemporary
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initiatives are described below according to both the education
standards themselves, and the alignment of curricula with educa-
tion standards.

Education standards

Opportunity

International education standards for ISPO, ISPRM, WFOT, and
World Physiotherapy offer the opportunity to recommend or
stipulate that wheelchair education is offered within approved or
accredited university programs globally. The reach is wide given
that WFOT approves 1042 programs and ISPO accredits 33 pro-
grams resulting in over 30,000 trained rehabilitation professionals
per year from low- to high-resourced settings. Further, the 383
member organisations and societies, and national societies of this
collective group have the potential to influence a large geo-
graphic distribution worldwide. Across the 4 societies, there are
over 850,000 providers represented [80-83].

Challenges

The scope of practice of each profession and the need to be rele-
vant to all contexts, challenges the level of wheelchair-specific
detail that may be included in these standards. To date, wheel-
chair provision is integrated into the ISPO Education Standards for
Prosthetic/Orthotic Occupations [52], ISPRM Core Curriculum &
Competencies for the Professional Practice of Physical and
Rehabilitation = Medicine [57] and World Physiotherapy
Physiotherapist education framework [58] but is not referenced
specifically in the Minimum Standards for the Education of
Occupational Therapists [63]. All standards and guidelines lack
specificity to the WHO Guidelines which has been identified as a
critical factor impacting users’ community participation [24,25,
27]. Several considerations — such as already overcrowded curric-
ula, disparate awareness of the Guidelines, specialised wheelchair
knowledge, competing capacity-building priorities and time lapses
between standards reviews - may contribute to this void [13].
Additionally, the WHO Guidelines were developed in 2008 and
are thus overdue for revision.

Contemporary initiatives

WHO, ISPO, and ISWP are in the process of developing
Wheelchair Service Standards, sponsored by USAID [13]. The effort
was launched on the 2020 International Day of Persons with
Disabilities and was cited as being potentially instrumental in
advancing the quality of services that wheelchair users receive
around the world. The Wheelchair Service Standards are sched-
uled to be published by WHO in 2022 [84] They will include the
latest evidence on service provision, in addition to guidance on
policy and products. These Standards should be useful as a
benchmark for what should be taught in education programs and
may influence future education-standards revisions.

Recommendations

Educational standards updates are understandably onerous for
international organisations as it is a challenge to keep up with
advances in evidence. Other challenges include difficulties in
achieving consensus and costly translations. Nevertheless, an edu-
cator delivering an annual course is expected to keep content
current by monitoring the literature and engaging in professional
development. The Wheelchair Skills Program provides an example
of how educational materials can remain “living” and are under
continuous evolution. Its website provides its users with instant-
aneous “dynamic links” (https://wheelchairskillsprogram.ca/en/

publications-impact/) to customised searches regarding the
assessment and training of wheelchair skills. The ISWP training
modules [85] and upcoming Wheelchair Educators Package will
also be living resources.

International organisations may assist by developing and main-
taining a process of continuous improvement. For example, add-
ition of more explicit and specific wheelchair-service-provision
content to education standards as core knowledge and skills, may
help to promote adequate education that would ideally ensure
competency across the professions. Example text that could be
added to education standards might be: Knowledge and skills
related to the appropriate wheelchair service provision including but
not limited to the referral, assessment, prescription, funding and
ordering, product preparation, fitting and adjusting, user training,
and maintenance, follow-up, and repair of the device. (Adapted
from the World Health Organisation Guidelines for Wheelchair
Service Provision in Less-Resourced Settings [3]). The Wheelchair
Service Standards, once published, may include updated language
and evidence to be incorporated into education standards.

Evaluation of competency is a key component to ensure that
there is an adequate workforce of healthcare professionals who
provide wheelchair services. In addition to graduating from a uni-
versity healthcare professional program in occupational therapy,
physical medicine and rehabilitation, physical therapy, prosthetics/
orthotics, a wheelchair-provision-specific evaluation is available
that may provide added value. Specifically, ISWP has developed
and is currently updating a Basic Wheelchair Service Provision
Test [41] that is available in 14 languages. Indeed, this measure
may also be used to advocate for improved wheelchair education
within university curricula [47,48]. Additionally, ISWP has also
developed a Basic Wheelchair Service Provider certification that
may serve to advance capacity building beyond the training
offered within university curricula and an additional globally-
accepted standard [86]. ISPO, ISPRM, World Physiotherapy and
WFOT could share the test and certification in their newsletter.

Alignment of curricula with education standards

Opportunity

Healthcare professional education programs are ideally situated to
provide training to those students who may provide wheelchair
services as part of their clinical practice. The accumulating evi-
dence [11] of and support [32] for the need to build capacity
among healthcare professionals who provide wheelchair services
provide leverage to modify education standards and healthcare
professional programs to meet this need.

Challenges

Current education provided within university curricula for these
healthcare professionals varies considerably in terms of the hours
of training dedicated specifically to wheelchair-service-provision
training (i.e, as low as 2h), the coverage of the WHO 8-step
wheelchair-service-provision process and the manner in which the
competency level is evaluated [12]. This variability leaves many
entry-level clinicians inadequately prepared to practice in this
domain. Barriers for adding or modifying wheelchair-specific con-
tent into existing curricula are numerous and include: time con-
straints, limited human resources with the expertise to teach the
content, limited physical resources (e.g., wheelchairs, space for
teaching and storing equipment, teaching materials) and difficulty
with the integration process (e.g., limited faculty awareness and
interest in enhancing wheelchair-provision education, resistance
to change) [13].


https://wheelchairskillsprogram.ca/en/publications-impact/
https://wheelchairskillsprogram.ca/en/publications-impact/

Contemporary initiatives
ISPRM, ISPO, WFQOT, World Physiotherapy, and ISWP are advancing
or planning to advance university program curricula and other
training programs worldwide through various strategies as
described below. ISPO and ISWP have specific groups or commit-
tees dedicated to improving wheelchair education at the univer-
sity level and beyond, including the Wheelchair Advisory Group
(ISPO) [72], the Integration Sub-Committee (ISWP) [87], and
Professional Standards Board (ISWP) [88]. ISPO’s WAG conducted
an international survey among prosthetics and orthotics training
institutions to collect data regarding knowledge of the WHO
WSTPs, integration of wheelchair content (WHO materials or
others) into curricula and plans to integration wheelchair content
into curricula. ISWP has collected quantitative cross-sectional data
using a survey [12] regarding the current state of wheelchair edu-
cation across occupational therapy, physical therapy and pros-
thetics and orthotics and qualitative data using interviews to
develop a more comprehensive understanding of the integration
of wheelchair content into these healthcare professional programs
[13]. These data will be used to inform ongoing wheelchair educa-
tion efforts. WFOT lists ISWP and WHO as partners on their web-
site that support their work on wheelchair service provision. Even
though World Physiotherapy does not have a specific subgroup
working on wheelchair education, some of their congresses
include wheelchair-service-provision topics.

The development of a model that suggests that barriers to
integration can vary by context (Fung, 2020), Perpetuating and
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Attenuating Factors (Figure 2; green bars include factors that are
addressed by SMART [40]) and Stages of Wheelchair Integration
(Table 2) into university curricula and training programs by the
ISWP’s Integration Sub-Committee can provide uniform termin-
ology and guidance for enhancing wheelchair content.

ISWP is expanding SMART to a Wheelchair Educators’ Package
through a participatory-action-research approach with more than
30 volunteers worldwide [40]. The Wheelchair Educators’ Package
will be released in 2022 and include resources for advocating for
more wheelchair training in the curriculum, planning and teach-
ing, and evaluating. A scoping-review protocol has been pub-
lished to outline the plan for review and synthesis of the global
literature on wheelchair-service-provision education for healthcare
professional students, healthcare personnel and educators offered
by universities, organisations, and industry [89]. This scoping
review, that is nearing completion, will provide immediate guid-
ance to advocate to different organisations on the importance of
integrating wheelchair content into universities and regional train-
ing center’s curricula, to improve evidence-based content and
effective methods for training students on wheelchair service pro-
vision, and to evaluate a program including its clinical impact and
sustainability.

Recommendations

Supplementing university curricula with additional wheelchair
services training materials may serve to increase the competency
of healthcare professionals who provide wheelchair services.

PERPETUATING FACTORS of Inadequate Wheelchair Education
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Figure 2. Perpetuating and attenuating factors related to inadequate wheelchair education.
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Table 2. States of wheelchair integration into University Curricula.

State of integration

Description

Advocacy

Raising awareness of the need for wheelchair service provision education into the professional rehabilitation

curricula for approval of wheelchair-specific course

Planning
Course development and delivery

Identifying resources and strategies to manage requirements and constraints in the integration process
Assembling components of the wheelchair-specific course based on the plan, ensuring the context-specificity of

course content and delivery for approval of wheelchair-specific course

First-time implementation

Offering the newly integrated wheelchair service provision course as planned to the students. Evaluating (1) the

students’ academic performance, (2) the efficacy of the course’s pedagogic approaches and (3) course
evaluations whether by the students in a formal process or by the collaborators and the instructors giving

informal feedback.
Improvement

Improvement of the wheelchair service provision course based on to the feedback and to the student performance

Recent and existing initiatives include a newly updated ISWP
Hybrid Course (part online, part in-person) [21], WHO WSTP Train
the Trainer [90] courses, a Wheelchair MOOC produced by
Physiopedia [22], Wheelchair Maintenance Training Program [91],
Wheelchair Skills Program [19] and Wheelchair Skills Train the
Trainer Courses [92]. Additional opportunities (beyond those
offered at regular conferences) may be created by ISPRM, ISPO
(e.g., Short Course Programs), World Physiotherapy, and WFOT.
These packages and programs are being or may be promoted
through the organisational communication channels already
described via feature articles and/or banner advertisements.
Organisations may also choose to use logos to endorse quality
education materials.

Additionally, online forums may provide a useful venue for dis-
cussion and information exchange c regarding wheelchair educa-
tion. Several existing forums may be used for this purpose,
including ISPO Community Platform, ISPRM Groups & Forums,
World Physiotherapy DOVE, WFOT's Occupational Therapy
International Online Network (OTION) and ISWP’s Wheelchair
International Network.

Limitations

The rapid-review method was used to ensure that the most rele-
vant documents were included and that the interpretation of the
findings was valid. However, as there is no universally accepted
definition of a “rapid-review,” the search may not be as compre-
hensive and rigorous as other review types. In this case, some
relevant documents may have been missed and misinterpreta-
tions may have occurred. The use of a defined methodology and
two reviewers who are content matter experts may assist in
addressing this and limiting biases. In addition to the professional
organisations’ websites and social media platforms, only one
search engine (Google) was used and each search was only con-
ducted in English. Also, because the authors are not members of
all the professional rehabilitation organisations, some content
may also be in a members-only section of the site and not pub-
licly available.

Conclusion

This paper serves as a review of standards, guidelines, and policy-
statement documents relating to wheelchair service provision
from ISPRM, ISPO, WFOT, and World Physiotherapy as well as
identifying contemporary initiatives. This review should influence
updates to educational standards and enhanced university curric-
ula, but also encourage multiple training pathways, such as pro-
viding or directing to training resources for continued
professional development. Likewise, this paper serves as a call to
action to the general rehabilitation community to support existing
initiatives and new strategies such as the development of

Wheelchair Service Standards and a Wheelchair Educators’
Package which may provide useful language and resources to
support updated standards content and development of new ini-
tiatives in professional rehabilitation organisations. The collective
efforts of ISPO, ISPRM, World Physiotherapy, WFOT, and ISWP, in
conjunction with the rehabilitation community at large, has the
potential to significantly impact the quality and quantity of
healthcare professional capacity building efforts related to wheel-
chair service provision worldwide in order to provide appropriate
wheelchairs for those in need to fulfil all human rights.
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Appendix 1

Section and/

Document (year published) or page # Extracted text
ISPO Education Standards for Prosthetic/ -p 12 -In addition to treatment planning and the implementation for custom prosthetic/orthotic interventions,
Orthotic Occupations (2018) professionals may also be responsible for modular or prefabricated devices, soft goods, mobility aids, postural
supports, wheelchairs and other assistive products related to prosthetic/orthotic services.
-p 38 -Core Prosthetic/Orthotic Theory and Practice ... IV. Positioning/mobility devices; i. Seating systems; ii.
Wheelchairs; iii. Standing frames
ISPO Standards for Prosthetics and Orthotics: -p 17 -Prosthetics and orthotics services (including wheelchairs) should be provided by competent, adequately trained
Part 1 Standards (2017) professionals.
-Complicated prosthetics and orthotics treatment and care of complex cases should be provided by a
multidisciplinary team of professionals with complementary skills.
-p 18 -Training in prosthetics and orthotics should be aligned with national and international educational standards.
-Training in prosthetics and orthotics should be available at various levels to fully meet national needs.
-p 19 -Healthcare professionals, especially rehabilitation professionals, who provide treatment relevant to prosthetics
and orthotics services should have adequate knowledge about prosthetics and orthotics.
-Continuing professional development should be compulsory in prosthetics and orthotics professional practice.
ISPO Standards for Prosthetics and Orthotics: -p 50 -Prosthetics and orthotics courses should also provide fundamental knowledge of ... provision of other mobility
Part 2 Implementation Manual (2017) assistive products, such as wheelchairs and crutches, which are often prescribed with prostheses and orthoses
Educational Standards Workbook (2018) N/A None identified
ISPO Education standards for P&0O -p 22 -Prosthetic/orthotic occupations are a spectrum of specialised health care disciplines that combines a unique
Occupations (2018) blend of clinical and technical competencies to provide assistive products for people with physical
impairments. In addition to treatment planning and the implementation for custom prosthetic/orthotic
interventions, professionals may also be responsible for modular or prefabricated devices, soft goods, mobility
aids, postural supports, wheelchairs and other assistive products related to prosthetic/orthotic services. It is
therefore imperative that an appropriate occupational structure is established and maintained to ensure that
service recipients receive care from qualified professionals
ISPRM Curricula for Undergraduate Education -p 10 -Goals and objectives for long term programs (the Hannover model): longer formal exposure to Physical
in Physical and Rehabilitation Medicine and Rehabilitation (at least 2 weeks) ... C. Interventions ... k. Assistive technology, technical supports
Medicine (2012) and aids (e.g., mobility aids, communication aids)
ISPRM Core Curriculum & Competencies for -p2 -Rehabilitation prescription writing 1 (exercise, orthotics, prosthetics, wheelchairs, assistive devices for
the Professional Practice of Physical and ambulation, and other durable medical equipment or assistive devices)
Rehabilitation Medicine (2019) p3 -Interventions: ... Assistive technology/augmentative communication
World Physiotherapy Physiotherapist -p 16 prescription, application, and, as appropriate, fabrication of devices and equipment (assistive, adaptive, orthotic,
education framework (2021) protective, supportive, and prosthetic)
-p 53 assistive technologies and adaptive devices - devices and equipment, components, remediation of impairments,
functional limitation, disabilities, safety
-p 53 ergonomics and body mechanics - dexterity and coordination during work, functional capacity during work,
safety during work, specifics of work conditions, work tools, devices, equipment, body mechanics during
selfcare, home management, work, community and leisure (with and without assistive, adaptive, orthotic,
prosthetic, protective, and supportive devices and equipment)
World Physiotherapy Physical therapist entry p8 -Tests and measures may include, but are not limited to, those that assess ... assistive technology and adaptive
level education guideline (2011) devices; orthotic, protective and assistive technologies, including Activities to Daily Living (ADL)
-p 22 -Assistive technologies and adaptive devices may include assessment of: devices and equipment, components,
remediation of impairments, functional limitation, disabilities, safety
-p 23 -Ergonomics and body mechanics may include assessment of ... body mechanics during self-care, home
management, work, community and leisure (with and without assistive, adaptive, orthotic, prosthetic,
protective and supportive devices and equipment)
-p 25 -Therapeutic exercise may include: aerobic capacity/endurance
... Wheelchair propulsion programmes
-Gait and locomotion training ... wheelchair training
-p 27 -Device and equipment use and training ... assistive technologies and adaptive devices or equipment training
during activities of daily living (ADL) and instrumental activities of daily living (IADL)
-p 29 -Prescription, application and, as appropriate, fabrication of devices and equipment may include: ... assistive
devices ... wheelchairs
World Physiotherapy Policy statement: Appendix 1  -Intervention/treatment is implemented and modified in order to reach agreed goals and may include:
Description of physical therapy (2019) ... prescription, application, and, as appropriate, fabrication of devices and equipment (assistive, adaptive,
orthotic, protective, supportive and prosthetic)
Guideline: Qualifications of faculty for N/A None identified
physical therapist professional entry level
education programmes (2011)
Guideline: Standard evaluation process for N/A None identified
accreditation/recognition of physical
therapist professional entry level
education programmes (2011)
Policy statement: Education (2019) N/A None identified
WFOT Minimum Standards for the Education -p 34 -Analysing, adapting and grading occupation ... assistive technology scope and usage
of Occupational Therapists (2016)
Position Statement: Occupational Therapy p1 -WFOT advocates that assistive technology provision is a core competency within occupational therapy practice
and Assistive Technology (2019) for optimising the fit between a person’s abilities and desire to engage in occupations ...
p1 -Occupational therapists deploy a broad range of assistive products, which affords them an important role in
enacting the WHO's vision for universal sustainable access to appropriate assistive technology
Position Statement. Educational Research in N/A None identified
Occupational Therapy (2021)
Occupational Therapy Human N/A None identified

Resources (2021)
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