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Falls are increasingly recognized as a threat to the safety, health and well-being of people with multiple sclerosis (MS), and emerging evidence 
suggests that full time wheelchair and scooter users with MS have unique fall prevention needs. This review is comprised of three parts. 
Part 1 summarizes findings describing influences on falls among full time wheelchair and scooter users with MS and associated clinical 

implications. Although further studies are needed, early findings regarding influences on fall risk operating in this specific population highlight the 
importance of addressing falls that occur during activities of daily living, the high frequency of falls occurring in the bathroom, and both extrinsic 
(e.g., wet/slippery surfaces) and intrinsic (e.g., muscle spasticity/weakness) contributors to falls. Part 2 of this review describes available evidence 
regarding interventions to prevent falls in full time wheelchair and scooter users with MS. Because intervention work in this area is limited to one 
pilot study, Part 3 presents priorities for future research and identifies the need for randomized trials evaluating fall prevention programs that 
address diverse fall risk factors and allow for development and attainment of individualized fall prevention goals.
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Highlights
• Falls are common among wheelchair and scooter users with multiple sclerosis (MS). Previous 

research has found that approximately 75% of wheelchair and scooter users with MS report at 

least one fall in a 6-month period.

• Falls commonly occur while a wheelchair or scooter user is performing a transfer, reaching for 

an object, or ambulating short distances. Targeted education is necessary to enhance safety 

during these common activities and movements.

• Falls frequently occur in the wheelchair or scooter user’s bathroom. Home assessments are 

critical to assess the interaction between physical abilities and exposure to environmental 

stressors. When possible, modifications should be made to enhance usability and safety.

• The diversity of fall attributions (i.e., intrinsic and extrinsic factors associated with falls) among 

people with MS who use wheelchairs or scooters suggests that opportunities to create and 

address individualized fall prevention goals during fall prevention education programs, is  

a priority.

• Focused research efforts, including large, prospective studies are necessary to further 

understand the factors influencing falls in people with MS who use wheelchairs and scooters.

• Additional intervention research is necessary to foster evidenced-based approaches to fall 

prevention for people with MS who use wheelchairs and scooters.

Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central nervous 

system and the most common non-traumatic cause of functional disability among young adults.1 

Approximately 1 million people in the United States and 2.5 million worldwide live with MS.2 Although it 

is presumed to be an autoimmune disease caused by a variety of factors, the precise etiology remains 

unknown. The disease process associated with MS often leads to muscle weakness, spasticity, and 

sensory disturbances, as well as impairments such as gait dysfunction and impaired postural control.1 

Approximately 25% of individuals living with MS are unable to ambulate functional distances in 

their home.3,4 For these individuals, wheeled mobility devices, such as manual wheelchairs, power 

wheelchairs, or scooters, are important to support functional mobility.
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A recent study of 44 wheelchair and scooter users living with MS found 

that 75% of participants reported at least one fall in a 6-month period.5 

The physical and psychological consequences of falls for persons with MS 

are increasingly well-documented5,6 and early evidence clearly suggests 

that fulltime wheelchair and scooter users are subjected to negative  

post-fall sequelae. Among the participants in the study described above, 

76.7% (n=33/43) reported concerns about falling and 65.9% (n=29/44) limited 

their activities because of concerns. These findings, though based on a small 

sample, were surprisingly consistent with an earlier study that involved a 

cohort of 1,046 ambulatory and non-ambulatory individuals with MS.7 In 

that study, 63.5% reported fear of falling. Among participants reporting 

fear of falling, 82.6% reported activity curtailment.7 Activity curtailment 

associated with fear of falling is especially problematic due to its potential 

to contribute to physical deconditioning, increased fall risk,8,9 and potential 

negative impact on community-based activity. Community-based activity, 

which involves being active in family and community life and engaging in 

typical roles and responsibilities in society,10 is critically important to fulltime 

wheelchair users because it supports their health and well-being,11 and is 

strongly associated with quality of life.12 Among wheelchair users, being an 

active member of society is a key factor in preventing health deterioration.13

When a fall does occur, initial recovery, getting off the ground, and returning 

to a desired position, can be a challenge. Among older adults, long lie times 

(i.e., lying on the ground for longer than 1 hour) have been associated with 

serious injury, hospitalization, and a move to a long-term care facility.14 A 

study of ambulatory people with MS found that 27% of fallers lay on the 

ground for at least 10 minutes, and 4.6% experienced a long lie.15 A study 

of power wheelchair users with various disabilities, including MS, found 

that the majority of participants required assistance to recover from a fall 

and 15% lay on the ground for at least 10 minutes.16 While the research on  

post-fall experiences among wheelchair and scooter users with MS 

is not yet available, it is reasonable to consider that the documented 

consequences of a post-fall long lie may also be experienced by people 

with MS who are fulltime wheelchair or scooter users.

Due to the differences in physical characteristics (e.g., muscle strength 

and balance impairments) and functional mobility limitations (e.g., assistive 

devices utilized), risk factors for falls are most likely distinct for fulltime 

wheelchair or scooter users with MS compared to those who ambulate. 

Likewise, fall prevention interventions that are effective for ambulatory 

people with MS may not work on fulltime wheelchair or scooter users. 

Thus, in order to inform interventions that have the potential to effectively 

minimize the frequency and severity of falls among fulltime wheelchair 

or scooter users with MS, we have undertaken this review to address the 

following objectives: a) summarize findings regarding influences on falls 

among fulltime wheelchair and scooter users with MS, as well as associated 

clinical implications informed by the authors’ clinical experiences and 

biomechanical principles; b) describe the status and key features of 

intervention research to date focused on fall prevention for wheelchair and 

scooter users with MS; and c) present priorities for future research.

Factors associated with falls among wheelchair 
and scooter users with multiple sclerosis
Among fulltime wheelchair and scooter users living with MS, two 

studies have examined factors associated with falls.5,6 An international  

survey-based study5 examined fall prevalence and factors associated 

with falls among 44 fulltime wheelchair and scooter users with MS with 

Expanded Disability Status Scale17 (EDSS) scores between 7.0 and 7.5. This 

cross-sectional study collected data on the number of falls sustained by 

study participants, location of falls, activities being performed at the time 

of the fall, concerns about falling, and activity limitations associated with 

concerns about falling. The majority of participants in the study were female 

(74.4%) with a mean age of 58.8 ± 12.6 years and used a mobility device 

an average of 35.6 ± 19.3 hours per week. The most common types of MS 

reported by participants was primary progressive (n = 19, 43%, previously 

reported as progressive/relapsing [27%] and primary progressive [16%]).  

Of the study participants, 75% (n = 33) reported at least one fall in the 

previous 6 months.5

The second study analyzed the circumstances associated with a fall among 

wheelchair and scooter users with MS and spinal cord injury through 

a cross-sectional, mixed methods study.6 Participants self-reported the 

number of falls experienced in the past 6 months and completed surveys to 

examine fear of falling and associated activity curtailment. Next, participants 

described, in detail, the circumstances associated with their most recent fall 

in the past 6 months. The study included 18 wheelchair users with MS, of 

which 13 were female and had a mean age of 56.1 ± 9.8 years. Participants 

lived with MS for an average of 20.1 ± 17.3 years and used a wheelchair for 

an average of 5.3 ± 6.1 years. Half of the participants with MS used a manual 

wheelchair and half used a power wheelchair.6

To examine participants’ descriptions of the most recent fall sustained, a 

thematic analysis was performed.18 To organize the findings, Sung et al.6 

proposed a classification system that includes three general categories: 

action-related fall contributors, the location of falls, and fall attributions 

(Figure 1). These categories will be used to report on findings from relevant 

studies, as well as clinical implications.

Action-related fall contributors
Results from both of the above studies indicate that transfers and reaching 

for objects are commonly associated with falls.5,6 Sung et al. found that 

transfers were associated with 55% of falls among fulltime wheelchair 

users.6 This is not surprising given the frequency of transfers fulltime 

wheelchair and scooter users perform, and the variety (e.g., wheelchair or 

scooter to/from a bed, car, toilet, tub). Rice et al. also showed that transfers 

(13.9%) and activities that commonly involve transfers, such as taking a 

shower (11%) and using the toilet (19.3%), were frequently associated with 

Figure 1: Factors influencing falls among wheelchair and 
scooter users with multiple sclerosis
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scooter users with MS
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falls among wheelchair or scooter users with MS.5 In addition, reaching for 

objects has also been found by Rice et al.5 (13.9%) and Sung et al.6 (6%) to 

be associated with falls. Findings from both these studies highlight the risk 

of falling for fulltime wheelchair or scooter users with MS while ambulating 

short distances. Findings indicate that 14–33% of wheelchair and scooter 

users with MS reported falling while walking short distances despite using 

a wheelchair or scooter for the majority of their mobility.5,6

Clinical implications
Transfer training, educating persons with MS about reaching beyond the 

base of support, and rehabilitation/habilitation efforts focusing on safety 

while ambulating short distances, may help to reduce fall risk among 

fulltime wheelchair and scooter users with MS. Transfer skill assessment 

and training must involve observed performance of transfers in a variety of 

situations, as opposed to reliance on a client’s self-report. Using a validated 

assessment tool, such as the Transfer Assessment Instrument,19 may help 

to objectively evaluate the skills. Recognizing that people with MS may use 

different assistive devices for different needs,20 advice on the best options 

for assistive devices, and training in use of all prescribed assistive devices 

(e.g., standard or rolling walkers, quad canes) is warranted. Physical and 

occupational therapists can work together to build a client’s functional 

mobility skills, ideally in the natural context.

Individuals with MS can be taught to proactively recognize situations 

that may result in reaching outside one’s base of support and the 

associated fall risk, which involves not only displacing center of mass out 

of the base of support, but also the potential to displace the center of 

mass outside of the base of support when trying to regain control after 

an unexpected loss of balance.21,22 Safe reaching practices, from standing 

or wheelchair level, as well as compensatory strategies (e.g., moving 

commonly used items) can be incorporated into fall prevention education 

efforts and are ideally addressed in the context of functional activities  

(e.g., dressing, bathing).

Brief, but targeted, interviews undertaken with the goal of understanding 

when and where ambulatory episodes occur support a patient-centered 

approach to ambulation education and training. Discussions about home 

accessibility (described in detail later in this paper) may logically follow 

conversations about when ambulation occurs, since some people with MS 

may transition to fulltime wheelchair or scooter use before the home is 

made accessible. A home safety assessment may be warranted to ensure 

the wheelchair or scooter is compatible with the client's home and can 

be used in all critical areas. Creating practice opportunities that simulate 

or (preferably) replicate the situations that require ambulation appear to 

be vitally important to fall prevention programs. Finally, efforts to improve 

safety with transfers, reaching, and ambulating short distances may be 

enhanced by including caregivers in related education efforts. In a qualitative 

study examining falls self-efficacy among people with MS, “taking personal 

responsibility to reduce fall risk” emerged as a sub-theme.25 The importance 

that study participants placed on leading their own fall-prevention efforts 

serves as a reminder to leave decisions regarding who will, or will not 

be involved in prevention efforts up to the client, when cognitive status 

supports such decision making.25

Location of falls
Available evidence indicates that among people with MS who are fulltime 

wheelchair or scooter users, indoor falls are more common than outdoor 

falls. Rice et al. found that almost 90% of falls among wheelchair and 

scooters users occur inside of the home; however, the specific location of 

the fall was not reported.5 Among the falls examined by Sung et al., 25% 

occur in the bathroom, 17% in the bedroom, 17% in the living room, and 8% 

in the kitchen. Table 1 provides a breakdown of the fall locations described 

by Sung et al.6

The high prevalence of indoor falls among wheelchair or scooter users 

with MS may be driven by the amount of time spent indoors and/or 

curtailment of activity outside the home. It is important to note that among 

fulltime wheelchair users, effective home modifications support greater 

participation in both home and community activities.24 Thus, unmet home 

modification needs could be contributing to both fall risks in the home and 

the amount of time spent indoors. Additionally, wheelchair and scooter 

users with MS perform very complex tasks (e.g., toileting, transferring  

to/from the shower) in the home, which may increase their risk of falling in 

distinct locations.

Regarding outdoor falls, Sung et al. found that 17% of falls occur in the  

garage, and 17% occurred in the garden/yard, as described in Table 1.6 

Transferring to or from a wheelchair/scooter to a car can be very challenging 

as a result of the gap between the device and car, and potentially extreme 

changes in height. An investigation that examined powered-wheelchair 

users with varied disabilities, reported falls on the street or sidewalk as the 

most common outside fall location.16 Falls on the street are highly influenced 

by environmental factors as well as by the intrinsic fall attributions.16

Clinical implications
Findings to date, regarding locations of falls, suggest a variety of clinical 

implications, ranging from assessment to intervention strategies. With 

respect to assessment priorities, healthcare providers can initiate 

conversations with clients to discover where they are spending their time 

and the activities occurring in those locations. Occupational therapists 

often perform assessments to determine how clients spend their time 

using validated instruments, such as the Occupational Questionnaire25 or 

the National Institutes of Health Activity Record.26 Clinicians can also ask 

follow-up questions to better understand the client’s rationale for views 

regarding locations that are, or are not, safe and if the activities undertaken 

in those locations match personal ability levels.

A number of instruments are available to assess safety in and 

around the home including the Westmead Home Safety Assessment.27 

Also, The Falls Prevention Home and Community Safety Online Workshop 

Table 1: Location of falls reported by Sung et al.6

Location Number of falls 

(n = 12)

%

Indoor

Bathroom 3 25

Bedroom 2 17

Living room 2 17

Kitchen 1 8

Outdoor

Garage 2 17

Garden/yard 2 17
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(www.fallspreventiononlineworkshops.com.au/) is available to train  

healthcare providers to conduct a comprehensive home visit to reduce the 

risk of falls.

Although developed for older community-residing adults, such resources 

can inform work with people with MS. Both the Westmead Home Safety 

Assessment and the aforementioned online workshop emphasize 

that home safety assessments involve more than simply determining 

the presence or absence of fall hazards in the home. Comprehensive 

assessments involve assessing interaction between the client’s physical 

abilities and their exposure to environmental stressors. Given the finding 

that people with MS who are wheelchair or scooter users often experience 

outdoor falls occurring at or near the home,6 the importance of including 

these areas in home safety assessments cannot be overemphasized. 

Although the effectiveness of comprehensive home safety assessments 

for people with MS who are fulltime wheelchair or scooter users is not 

known, robust evidence from studies involving older adults indicates that 

home safety assessment and modification interventions are effective in 

reducing rate of falls and risk of falling.28,29 Assessing community-based 

fall hazards can be challenging; however, tools such as the Community 

Health Environment Checklist,30 can be used to objectively measure the 

aspects of the physical environment that are important to persons with  

mobility impairments.

Creating opportunities for clients to practice valued activities in the 

locations where they typically occur to help the client accurately  

self-assess abilities and improve safety associated with performance, 

is clearly an intervention priority. The high prevalence of bathroom falls 

combined with the potential for injury, due to the (typically) small space 

and number of hard surfaces, means it is imperative for healthcare 

providers to build the client’s capacity to safely engage in bathroom-based 

activities. Ideally, practice opportunities should occur in the client’s home 

environment, but when this is not possible, clinicians can identify and 

create an environment which simulates the client’s bathroom as closely 

as possible. Practicing strategies to manage fall risks in community-based 

settings is also important and has the potential to foster social integration 

and participation.

The findings by Rice et al.5 and Sung et al.6 highlight the importance of 

creating post-fall management plans that are not limited to management 

of indoor falls. Whether falls occur indoors or outdoors, caregivers may 

need to be involved in post-fall support to avoid delayed initial recovery or 

long lies. Clinicians can engage both the person with MS and caregivers to 

create fall recovery plans that support the safety of both.

Fall attributions
The circumstances in which falls occur among fulltime wheelchair and 

scooter users are multifactorial with various attributions contributing to 

the complexity. Previous studies show that these factors can be further 

classified as intrinsic or extrinsic factors.6,31 Intrinsic factors are related to 

the diagnosis of MS and the impact of fluctuating symptoms.31 Intrinsic risk 

factors are also related to individual actions, (e.g., distraction or forgetting 

to engage wheel locks). Extrinsic factors refer to factors related to the 

environment (e.g., cluttered environment, surface condition), which are 

closely related to the previously discussed location-related factors, as well 

as human interference, driving characteristics, or wheelchair malfunction 

(e.g., equipment failure).16,31

Sung et al. found that 43% of study participants with MS reported muscle 

weakness or spasticity as an intrinsic risk factor influencing falls, and 

15% reported that loss of balance was responsible.6 It was also found 

that that 21% of wheelchair and scooter users with MS reported surface 

condition as an extrinsic factor influencing falls.6 It has also been shown, 

among powered-wheelchair users with various disabilities, including MS, 

that unfamiliar or inaccessible (e.g., steep inclines, poor lighting, cluttered 

environments) are common environmental risk factors.16

Like older adults, it appears that people with MS who are fulltime wheelchair 

or scooter users experience falls caused by diverse and interacting 

risk factors. For example, in a bathroom (location), transferring from a 

wheelchair to a toilet or tub (activity) can be very challenging for a person 

with MS who has leg weakness or balance impairments (fall attribution, 

intrinsic factor).

Clinical implications
The wide variation in intrinsic fall risk factors among people with MS makes 

careful assessment and targeted, individualized interventions a necessity. 

As potentially important contributors to falls, balance, leg weakness and 

spasticity warrant careful attention. Fortunately, evidence indicates that 

people with MS can improve balance and leg strength and reduce or 

manage spasticity through targeted interventions.32,33 Home exercise 

programs can be developed for these areas, with the client, in order to 

maximize adherence and long-term use. Efforts to address fall attributions 

must include attention to a variety of wheelchair and/or scooter use skills. 

These skills range from, managing challenging environments (e.g., slick 

surfaces, steep ramps, high curb cuts, crowds) to building safe habits  

(e.g., routinely remembering to engage wheel locks).

Wheelchair and/or scooter maintenance is a priority. It is important to 

provide education about resources such as local Centers for Independent 

Living and the National Multiple Sclerosis Society that can provide funding 

for new mobility devices or mobility device repair, and the importance 

of developing a strong working relationship with wheelchair vendors to 

assure the wheelchair or scooter continues to meet the individual’s needs. 

Likewise, the rehabilitation team and/or assistive technology professionals 

can collaboratively ensure proper seating and positioning is achieved and 

maintained within the wheelchair or scooter seat.

In general, clinicians have important opportunities to initiate conversations 

about falls when a person with MS is seen after a fall-related injury, or 

presents with an MS symptom or situation that has the potential to increase 

fall risk. These conversations can focus on the diverse contributors to falls 

and their great potential for modification. Fear of disease progression and 

dependency are just two of the many reasons that a person with MS may 

be reluctant to bring up the topic of falls. Highlighting the interprofessional 

teams’ expertise and eagerness to support the person with MS in 

his or her efforts to manage fall risks and safely participate in valued 

activities may help clients engage in honest conversations about this  

often-difficult subject.

Evidence–based interventions to prevent falls in 
wheelchair users with multiple sclerosis
The identification of factors influencing falls among people with MS lays 

the groundwork for the development and testing of targeted interventions 

designed to reduce fall incidence.34 Several interventions have been 

http://www.fallspreventiononlineworkshops.com.au/
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developed for ambulatory individuals with the purpose of preventing or 

reducing fall incidence.35–39 However, a significant limitation was found in 

the literature regarding falls prevention intervention studies specifically 

designed for fulltime wheelchair and scooter users with MS.

Only one study was found that reported the feasibility and preliminary 

results of an intervention focused on improving transfer skills and seated 

postural control in order to decrease fall frequency and concern about 

falling in fulltime wheelchair and scooters users with MS.40 Sixteen 

participants were enrolled with a mean age of 58 years, who had lived 

with MS for an average of 17 years. The majority of participants were 

female (69%) and used a manual wheelchair (56.3%). At the start of 

the intervention, participants reported an average of 1.7 ± 2.7 falls per 

month. The intervention program consisted of one 45-minute education 

session, in which individualized transfer education was provided by a 

trained physical therapist in a research laboratory setting. Participants 

were also provided with exercises to improve core muscle strength. After 

the education session, participants were given a manual detailing the 

transfer education and exercise program for review at home. Participants 

were asked to perform the exercise program three times per week and 

review the transfer education once a week at home. After 12 weeks of 

monitoring, fall frequency significantly decreased (p<0.001, dz=0.26), and 

transfer quality,41 as well as seated postural control, significantly improved  

(p=0.01, dz=0.97 and p=0.02, dz=0.83, respectively).40 No significant 

differences were found regarding concerns about falling, as measured by 

the Spinal Cord Injury Fall Concerns Scale (p=0.728, dz=0.01). Qualitative 

results indicated that participants found the education helpful and 

changed the way transfers were performed. Although the low number 

of participants limits the generalizability of the findings, the intervention 

program was found feasible and positively reviewed by study participants. 

Preliminary results indicate that the education program was effective 

in decreasing fall frequency among wheelchair and scooter users  

with MS.

Priorities for future research
Although the amount of scientific interest concerning falls in wheelchair 

and scooter users with MS is growing, a focused research effort is 

needed to support the fall prevention needs of this population. Two 

studies were found that examined influences on fall risk among 

people with MS who are fulltime wheelchair or scooter users; however, 

prospective studies involving larger, diverse populations are necessary to 

determine fall risk factors in this population. Multicenter studies will most 

likely be needed to recruit the number of participants necessary for robust 

observational studies.

The need exists for evidence-based fall management programs that 

address physical, behavioral, attitudinal, and environmental fall risk factors 

appropriate for fulltime wheelchairs or scooters. Randomized trials are 

needed to assess the efficacy and effectiveness of such interventions. Given 

the wide range of actions, locations, and attributions that influence fall risk, 

programs that allow for development and attainment of individualized fall 

prevention goals appear to be a priority.

Pre-existing programs developed for wheelchair and scooter users may 

be valuable components of a fall prevention program; however, further 

evaluation is needed. For example, the Wheelchair Skills Training Program 

and Test is an excellent resource to both train and evaluate wheelchair 

skills. The validity of the program is well documented;42–44 however, 

the effect on wheelchair and scooter users with MS and potential to 

reduce falls is unclear.45 Over time, trial findings can help to determine 

the most effective timing for fall prevention programs developed for 

fulltime wheelchair or scooter users (e.g., when a client is a new versus 

long-time user), the optimal intervention duration needed to foster 

long-term benefit, and optimal intervention settings (e.g., home health,  

community-based programs).

Further research to understand and mitigate fear of falling among those with 

MS who are fulltime wheelchair or scooter users is needed. Importantly, the 

Falls Self Efficacy Scale-International, which is frequently used to measure 

fear of falling in older adults,46 and validated for people with MS,47 cannot be 

used for fulltime wheelchair users because it includes ambulatory activities. 

Thus, the development and validation of an effective tool to measure fear of 

falling for people with MS who use wheeled mobility is needed.

Qualitative research is needed to further understand contextual details that 

yield realistic and useful fall prevention interventions for this population, 

as well as the fall prevention needs, preferred strategies, and the role of 

the caregiver for a person with MS who is a fulltime wheelchair user. In 

addition, qualitative work to understand when and how people with MS 

make decisions to move to wheeled mobility, and how these decisions may 

be related to fall risk, are indicated.

Finally, Finlayson et al.48 poignantly discusses the need to include 

participation as a long-term outcome in fall prevention intervention 

research for people with MS. The authors highlight that participation 

should be “about enabling and empowering individuals with MS to choose 

and engage in activities that are important and meaningful in their lives 

while simultaneously reducing risk of falls.”48 The Community Participation 

Indicators49 or Impact on Participant and Autonomy Questionnaire50 are 

recommended measures of participation.48 Importantly, qualitative studies 

are needed to better understand the meaning and role of participation in 

the context of fall prevention efforts involving people with MS who use 

wheelchairs or scooters.

Conclusion
This review highlights the diverse influences on fall risk for fulltime 

wheelchair or scooter users with MS, as well as the need for well-designed 

studies to evaluate comprehensive fall prevention programs developed 

specifically for this population. In the absence of clear practice directives, 

clinicians are advised to utilize evidence-informed strategies as well as the 

expertise of the interprofessional team to best support fulltime wheelchair 

or scooter users with MS in their efforts to prevent falls. MS and fall 

prevention researchers have a number of unique opportunities to make 

important contributions to the development of fall prevention resources for 

this vulnerable population. 

http://www.nationalmssociety.org/What-is-MS/Who-Gets-MS 
http://www.nationalmssociety.org/What-is-MS/Who-Gets-MS 
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