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INTRODUCTION

Independent wheelchair mobility enables children with physical disabilities to explore and interact with their
environment, play and participate in school and meaningful activities [1,2-3]. However, wheelchair use is a
complex activity requiring children to perform safely and effectively indoor, community and advanced skills [4].
According to the WHO guidelines (2008), training is a critical step of the wheelchair provision process for
promoting an independent and safe use [5].

However, children have few opportunities for wheelchair training, thus increasing their risk of injuries and
exclusion [6]. Results from a survey conducted in 43 Canadian rehabilitation centers providing pediatric services
indicate that the majority of clinicians realize less than two hours of training, do not practice community and
advance skills and do not use an evidence-based program [6]. In fact, clinicians lack time, resources and
knowledge to offer training, because they have many concurrent priorities to respond to and no clear guidelines,
pediatric specific program and practical intervention tools are available in Canada [6].

A community-based telerehabilitation training program can be a solution to decrease clinicians’ burden and
overcome barriers to children’s access to wheelchair skills training. Scientific evidence demonstrated that
telerehabilitation is an intervention modality that increases the accessibility of services and is effective to help
children learn new motor skills [7]. Moreover, as there are no in person contact between children and clinician, it
is a particularly appropriate modality during times of pandemic.

The Wheelchair Skills Training Program (WSTP) is a renowned program for learning wheelchair skills [4]. An
extensive number of studies demonstrated its effectiveness in improving adults’ wheelchair skills [8-9]. The WSTP
has recently been implemented in telerehabilitation. It significantly increased adults’ performance, confidence and
satisfaction using their wheelchair [10]. Nevertheless, the evaluation of the use of the WSTP with children
demonstrated that the program is less effective with this population (14% average improvement of wheelchair
skills compared to 20-25% for adults) [11]. This shows the need to modify the WSTP for children [11]. Daoust et
al. (2020) documented the adaptations to make to the WSTP with occupational therapists to facilitate its
implementation in pediatric rehabilitation settings. They found that a playful approach, a developmentally
appropriate gradation of skills and an electronic intervention modality are needed for a better use of the program
in pediatric settings and to improve the collaboration of younger children and their parents during training
sessions [12]. In this regard, the presemted study aims to propose a telerehabilitation program for training
wheelchair skills based on the WSTP and specifically adapted for 5 to 12 years old children.

OBJECTIVES

1) Adapt the WSTP to create a version for 5 to 12 years old children that could be offered in telerehabilitation
(WSTP-Ped) ; 2) Evaluate the feasibility to implement the WSTP-Ped in telerehabilitation in community settings ;
3) Evaluate the effectiveness of the WSTP-Ped for improving wheelchair skills (primary outcome), wheelchair-use
self-efficacy and satisfaction with participation.

METHODS

This study uses multi-methods. Participants will be recruited using purposive and convenience sampling methods.
We will ask managers of rehabilitation and community organizations with which we have an existing partnership
to disseminate invitations to clinicians and community workers who work with pediatric manual wheelchair users
for at least 6 months. In addition, clinicians and community workers intervening with this population and with
whom we have previously collaborated will be invited by email. Clinicians in rehabilitation settings will disseminate
invitation forms to children that : 1) use a manual wheelchair for minimum 25% of their daily mobility; 2) have
sufficient cognitive skills to collaborate in the co-development process (n=8)/receive the training program (n=20);
3) have a stable health status. Parents of the children that will be invited to the focus groups will be asked to
participate.



Objective 1

A qualitative study based on a participative approach will be conducted. The Photovoice method will be used to
co-determine children’s needs and preferences regarding wheelchair training. Photovoice is a particularly relevant
method for our study population, since it allows children with communication difficulties to express their point of
views. Children (n=5) will take pictures and videos of everyday life situations requiring wheelchair skills and of the
virtual learning methods they prefer. Then, individual semi-structured interviews based on their pictures and
videos will allow the student-researcher to gain a more in-depth understanding of the skills they need to learn and
of the virtual learning methods that are appropriate to reach them. Using the results of the Photovoice, an
advisory committee, including children (n=3), their parents (n=3), clinicians (n=3) and community workers (n=2),
will participate in two focus groups to identify the modifications to make to the WSTP (eg. Skills to practice
according to children’s age, training tips and games, frequency and duration of training). Thematic content
analysis will be carried out. The result of this objective will be the WSTP-Ped.

Objectives 2 and 3

A wait-list crossover randomized controlled trial will be conducted. 20 participants will randomly be assigned to
the experimental (WSTP-Ped) and control (usual care) groups. Experimental group will receive the WSTP-Ped for
12 weeks. During this period, feasibility indicators related to process (eg. Attrition rate), resources (eg. Usability of
the telerehabilitation platform), management (eg. Fidelity of the intervention) and intervention (eg. Safety) will be
documented by the student-researcher [13]. Feasibility indicators will be treated as binary (success or revised).
Success indicates small or no modifications have to be made to the WSTP-Ped and revised indicates that major
modifications are required. If all indicators related to the intervention are rated “success”, the control group will
receive the WSTP-Ped after post-intervention data collection to ensure clinical equipoise. If a feasibility indicator
related to the intervention is rated “revised”, the WSTP-Ped will be modified and re-evaluated before the control
group receives it. A blind tester will measure wheelchair skills (Wheelchair Skills Test), wheelchair-use self-
efficacy (Wheelchair Use Confidence Scale) and satisfaction with participation (Wheelchair Outcome Measure for
Young People) at baseline (before group assignment: T1), immediately after WSTP-Ped (T2) and 6 months later to
assess retention of skills (T3). Descriptive and covariance analysis (ANCOVA), controlling for baseline score as a
covariate, will be performed to compare post-intervention (T») scores between the experimental and control
groups (statistical significance will be alpha= 0.05 and statistical power 80%). Intention-to-treat analysis will be
performed.

EXPECTED RESULTS

It is expected that all feasibility indicators will be rated “success”, suggesting the WSTP-Ped will be
implementable in telerehabilitation. Wheelchair skills, wheelchair use self-efficacy and satisfaction with
participation will be significantly higher in the WSTP-Ped group than in the usual care group.

DISCUSSION

This project will lead to the production of a pediatric wheelchair training program created in partnership with its
intended users, thus increasing its acceptability and usability. The community-based WSTP-Ped delivered in
telerehabilitation will be a solution to increase the access of children with physical disabilities to wheelchair
training. In addition to promoting independent mobility, it will contribute to foster children’s healthy development
and social participation. To our knowledge, it will be the first randomized controlled trial evaluating the
effectiveness of a pediatric wheelchair training program. This study will contribute to expand knowledge on
pediatric wheelchair training, which is currently limited.

ACKNOWLEDGEMENTS

The authors acknowledge the Centre interdisciplinaire de recherche en readaptation et integration sociale for the
financial support of Beatrice Ouellet. We also acknowledge Participation sociale et villes inclusives research team
for their financial support to this project.

REFERENCES

[1] Rousseau-Harrison, K. & Rochette, A. (2013). Impacts of wheelchair acquisition on children from a person-
occupation-environment interactional perspective. Disability and Rehabilitation: Assistive Technology, 8(1), 1-
10. doi: 10.3109/17483107.2012.670867

[2] Henderson, S., Skelton, H., & Rosenbaum, P. (2008). Assistive devices for children with functional



impairments: Impact on child and caregiver function. Developmental Medicine and Child Neurology, 50(2), 89-
98. doi: 10.1111/j.1469-8749.2007.02021.x

[3] Pituch, E., Rushton, P.W., Ngo, M., Heales, J., & Poulin Arguin, A. (2018). Powerful or powerless : Children’s,
parents’ and occupational therapists’ perceptions of powered mobility. Physical and Occupational Therapy in
Pediatrics, 39(3), 276-291. doi: 10.1080/01942638.2018.14969

[4] Kirby, R. L., Rushton, P. W., Smith, C., Routhier, F., Best, K. L., Cowan, R., ... Worobey, L. (2018). The Wheelchair
Skills Training Program. Retrieved from www.wheelchairskillsprogram.ca/eng/manual.php

[5] WHO. (2008). Guidelines on the provision of manual wheelchairs in less resourced settings. Retrieved from
https://www.who.int/disabilities/publications/technology/wheelchairguidelines/en/.

[6] Best, K. L., Routhier, F., & Miller, W. C. (2015). A description of manual wheelchair skills training: Current
practices in Canadian rehabilitation centers. Disability and Rehabilitation: Assistive Technology, 10(5), 393-
400. doi: 10.3109/17483107.2014.907367

[7] Camden, C., Pratte, G., Fallon, F., Couture, M., Berbari, J. et Tousignant, M. (2019). Diversity of practices in
telerehabilitation for children with disabilities and effective intervention characteristics: Results from a
systematic review. Disability and Rehabilitation, 1. doi: 10.1080/09638288.2019.1595750

[8] Keeler, L., Kirby, R. L., Parker, K., McLean, K. D., & Hayden, J. A. (2019). Effectiveness of the Wheelchair
Skills Training Program: A systematic review and meta-analysis. Disability and Rehabilitation: Assistive
Technology, 14(4), 391-409. doi: 10.1080/17483107.2018.1456566

[9] Ty, C. J., Liy, L., Wang, W., Du, H. P., Wang, Y. M., Xu, Y. B., & Li, P. (2017). Effectiveness and safety of
Wheelchair Skills Training Program in improving the wheelchair skills capacity: A systematic review. Clinical
Rehabilitation, 31(12), 1573—-1582. doi: 10.1177/0269215517712043

[10] Giesbrecht, E. M. et Miller, W. C. (2019). Effect of an mhealth Wheelchair Skills Training Program for older
adults: A feasibility randomized controlled trial. Archives of Physical Medicine and Rehabilitation, 100(11),
2159-2166. doi: 10.1016/j.apmr.2019.06.010

[11] Sawatzky, B., Rushton, P. W., Denison, |. et McDonald, R. (2012). Wheelchair Skills Training Program for
children: A pilot study. Australia Occupational Therapy Journal, 59(1):2-9. doi:10.1111/j.1440-
1630.2011.00964.x

[12] Daoust, G., Rushton, P., Racine, M., Leduc, K., Najoua, A., & Demers, L. (2020). Adapting the Wheelchair Skills
Training Program for pediatric rehabilitation : Recommandations from key stakeholders. Retrieved from
https://assets.researchsquare.com/files/rs-93840/v1/9d7d3711-c68f-484d-a5fc-47ad86ea2cd0.pdf

[13] Thabane, L., Ma, J., Chu, R., Cheng, J., Ismaila, A., Rios, L. P., ... Goldsmith, C. H. (2010). A tutorial on
pilot studies: The what, why and how. BMC Medical Research Methodology, 10(1), 1-1. doi: 10.1186/1471-
2288-10-1




