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Fall Prevention for People Who Use Wheelchairs and Scooters: A 
Critical Gap in Research
• Fall prevention is a widely recognized public health priority.
• Existing research focuses on people who are ambulatory. 
• Falls are common among people with mobility disabilities such as people with 

spinal cord injury (PwSCI) and multiple sclerosis (PwMS), who use 
wheelchairs and scooters full-time. 
• Fall Prevalence:
• MS: 75% in a period of six months 
• SCI: 69% within a one-year period
• Falls occur during routine unavoidable activities.

Rice, 2017; Khan, 2019;



Consequences of Falls: Fatal and Injurious

• 68% of fatal WC/S-related accidents are caused by 
falls.

• 25%- 34% of PwSCI and PwMS sustained injuries 
following falls.

• Common injuries: bruises, abrasions, cuts, fractures
• Consequences: Inability to leave home, loss of 

functional mobility, and impaired participation. 

Calder & Kirby, 1990; Zanotto, 2023; Forslund, 2017;Kan, 2019;



Fear of Falling (a.k.a Concern about Falling): 
Psychosocial Impact

• Fear of falling > reduced 
autonomy > curtailed activity.

• Fear of falling was reported by 
64% of people who used WC/S 
with various health conditions

• 57% limited the performance of 
their daily activities.

• Creates potential for disuse-
disability cycle among PwMS, 
PwSCI

https://rehabinkmag.com/2022/06/16/the-power-of-
words-how-to-talk-about-fall-risk/

Montero-Oddasso, 2022; Friedman, 2002; Schoene, 2019;Sung, 2021



Fall prevention/management interventions for non-
ambulatory populations

• The Individualized Reduction Of Falls (iROLL) program. 
Ø Specifically for people who use wheelchairs and/or scooters full-

time. 
Ø Evidence-based 6-week program.
Ø Developed and evaluated by an Interprofessional team of 

physical and occupational therapists.
Ø Addresses the multifaceted influences on fall risk.
Ø Grounded on Health Belief Model and Social Cognitive Theory.

Rice, 2019; Rice, 2024; Hochbaum, 1952; Lorig&Holman, 2003; Bandura, 1998



iROLL Components
‘GET WISE’
G-Goals
E-Exercise to improve sitting 
balance and core strength 
T-Transfer Training
W-Wheelchair/Scooter 
Management
I-Individual Activity in the Home & 
Community
S-Symptom Management
E-Environmental Safety

Rice, 2019



iROLL Pilot Study Findings: 
Benefits of translation into a mHealth platform

• iROLL–In-person: Positive outcomes with:
• Transfer skills, Community participation, and Knowledge of 

fall management strategies 
• Participants suggested value of remote delivery.

• iROLL-Online: 6 weeks Asynchronous learning activities 
+ Synchronous group videoconferencing.
• Online environment was positively reviewed by participants
• Increased program reach and study outcomes remained consistent
• Participants expressed desire for a mobile app to increase ease of 

access and communication

Rice, 2021;McArthur, 2023;Larsen, 2018; Lindheim, 2015)



Study purpose 

•To describe the co-design process of a 
mobile Health (mHealth) application 
(iROLL-O+) to support the delivery of the 
iROLL program.
•Data source: 

• Systematic literature review 
• Focus groups with end-users



Methods 
• Systematic review
• Studies of all designs 

which
o Population: people who 

used wheelchairs/scooters 
o Addressed mobile 

interventions
o Focused on health behavior 

change.
oAlpha version of the app 

was developed. 

Van Denend, 2024; Moein, 2024



Methods 
• Focus group with end-users
• Inclusion criteria:

o 18 years or older
o Have diagnosis of MS/SCI
o Used wheelchair for more that 75% 

of mobility.
o with ≥ 1 fall in the last three years

• Participants reviewed an alpha 
version of app and provided 
feedback

• Thematic analysis of the 
transcripts by 2 independent 
researchers.

Van Denend, 2024; Moein, 2024



Results
• The literature search yielded 2119 studies; A final of 9 

studies were included.
• 9 participants with SCI/MS (63 ± 7 years, 67% male) 

engaged in two focus groups.
• Findings from the literature review and focus group:

• Features supporting mHealth usability and user satisfaction :
• Intuitive navigation and design
• Clear instructions 
• Meaningful Icons
• Opportunities for peer and/or coach collaboration. 
• Including a participant pre-intervention training. 
• Adding a search option + help desk 
• Accessibility considerations

Van Denend, 2024; Moein, 2024



Results from the Focus Groups

• Feedback on the iROLLO+ mockup:
iROLL-O+ app's potential to expand the fall prevention 
program reach and facilitate flexible access:

“I see use it on my tablet because I carry it around pretty 
frequently, and it's easier than being tied to the desk. You 
can put the information on and make it accessible.” 
Participant 4

Moein, 2024



iROLLO+ App Structure
•Six core modules (one module per week).             
•Supplemental modules containing 
additional resources: 
q The fall frequency tracking for users to self-
assess their progress.

q Expanded exercise programs.
qAdditional educational resources for 
participants who wish to learn more

qOngoing efforts are to add a message board to 
the app

Moein, 2024



iROLLO+ app pages

Moein, 2024



Conclusion
•The iROLL-O+ application has good potential to support 
iROLL’s effectiveness.

Moein, 2024



Thank you!
For more information regarding iROLL, please 

contact the research team at
DPQoL-FallPrev@illinois.edu
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