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LAY ABSTRACT
Clinicians report cognitive impairment as a concern when 
providing power wheelchairs. This study explored differ­
ences in power wheelchair use (performance, confidence 
and mobility) between users with different levels of cog­
nitive impairment, and determined how cognitive impair­
ment influenced power wheelchair use. A total of 30 power 
wheelchair users completed power wheelchair, cognitive 
and perceptual assessments. There were statistically sig­
nificant differences in all power wheelchair assessments 
depending on the severity of the subject’s cognitive im­
pairment. Cognitive functioning and visual perception were 
important for power wheelchair performance. Cognitive 
functioning also influenced power wheelchair confidence, 
while the built and social environments played significant 
roles in power wheelchair use. In clinical practice, Mont­
real Cognitive Assessment scores may provide information 
to complement power wheelchair assessments, but when 
used alone may miss some important information. The 
Power mobility Indoor Driving Assessment, Wheelchair 
Skills Test Questionnaire, and Life­Space Assessment re­
present complementary power wheelchair assessments to 
understand power wheelchair use in adults.

Objectives: To explore: (i) relationships between 
power wheelchair performance, confidence, mobi-
lity and the severity of user’s cognitive impairment; 
(ii) relationships between cognitive functioning and  
power wheelchair performance, confidence and mo-
bility; and (iii) how cognitive scores influence power 
wheelchair performance, confidence and mobility.
Design: Cross-sectional exploratory study. 
Subjects: Independent power wheelchair users; ≥18 
years.
Outcome measures: Cognitive assessments (Mont-
real Cognitive Assessment, Motor-Free Visual Per-
ception Test, and Dysexecutive Questionnaire) and 
power wheelchair driving assessments (Power mo-
bility Indoor Driving Assessment, Wheelchair-Skills-
Test-Questionnaire, and Life-Space Assessment). 
Analyses were completed using multivariate analy sis  
of variance and principal component analysis. 
Results: There were a total of 30 participants (with a 
mean (SD) age of 58 (15) years, who had a mean (SD) 
of 3 (6.2) years of experience of power wheelchair 
use, and a mean (SD) score of 22 (5) on the Mont-
real Cognitive Assessment. There were statistically 
significant differences in all power wheelchair driving 
assessments, depending on the severity of cognitive 
impairment (moderate, p = 0.009; mild, p = <0.001; 
none, p = 0.009). The first principal component sug-
gested that cognitive functioning, visual perception, 
and performance explained 69% of the variability in 
the first principle componenent. The second and third 
principal components suggested that confidence and 
the built and social environments also played signifi-
cant roles in power wheelchair use. 
Conclusion: There are correlations between cog-
nitive functioning and power wheelchair use in 
experienced users, with the severity of cognitive 
impairment influencing power wheelchair driving 
outcomes.

Key words: wheelchair; cognition disorders; self-efficacy; 
mobility limitation; power wheelchair.
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Mobility is a fundamental and basic human right (1) 
that is essential to health and quality of life (2). 

For individuals experiencing severe mobility limitations, 
power wheelchairs (PWC) often become a primary  
means of mobility. By enabling independent mobility, 
PWC may facilitate participation in meaningful activities 
(3), improve social life (4), and reduce caregiver burden 
(5). Given the increasing age of the population, and the 
increased use of PWC by older adults (6), the prevalence 
of PWC users is expected to continue to grow.

There is a great deal of individual variability among 
the factors influencing PWC use, including diverse 
components, such as individual characteristics (e.g. 
motor, cognitive and perceptual abilities) (7–10), the 
environment (e.g. social and physical), the nature of 
the tasks required to be achieved (e.g. daily activities) 
(9, 10), and self-efficacy (11). Moreover, PWC use 
includes aspects of “capacity” (i.e. what a person can 
do in a standard environment) and “performance” 
(i.e. what a person actually does in their everyday 
environment) (12). Given the complexities of PWC 
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use, PWC provision is a complex process requiring 
patient-centred approaches that include the individual, 
clinicians, and caregivers (9, 13). 

In clinical settings, healthcare professionals reported 
cognitive functioning as the primary concern when pro-
viding a PWC to individuals with cognitive impairment 
(13). Indeed, cognitive factors, such as being distracted, 
were reported as an intrinsic factor related to the cause 
of accident (14). Evidence also suggests that accidents 
among PWC users increased if the user had execu-
tive dysfunction (15). Cognition and visual perception 
impairments have also been linked to problems with 
PWC driving capacity (7, 8). However, understanding 
relationships between cognitive functioning and PWC 
use are at an early stage of development, and the role 
of cognitive functioning in PWC use remains unclear.

Psychological factors may also explain PWC use. 
For example, self-efficacy, defined as belief in one’s 
capabilities to accomplish a specific task (16), has 
been correlated with participation in activities of daily 
living (17). However, to our knowledge, the relation-
ships between PWC confidence and PWC use have 
not been investigated. Self-efficacy, commonly used 
interchangeably with the term confidence, is referred 
to as confidence throughout this paper (11).

Research into the correlations between cognitive 
functioning, PWC confidence and PWC use is funda-
mental to ensuring best practice in PWC provision. Such 
research may help PWC providers (i.e. occupational 
therapists and physicians) in selecting appropriate 
assessments, anticipating difficulties with PWC use 
in daily life, customizing training approaches, and 
decision-making. Thus, individuals with dual motor 
and cognitive disabilities may receive greater access 
to PWC use through enhanced training and increased 
opportunities for autonomy, occupational engagement, 
and social participation. 

The objectives of this study were: (i) to explore 
differences in PWC performance, PWC confidence 
and life-space mobility between levels of cognitive 
impairment (no, mild, moderate, severe cognitive 
impairment); (ii) to explore the relationships between 
cognitive functioning and PWC performance, PWC 
confidence and life-space mobility; and (iii) to explore 
how cognitive scores influence PWC performance, 
PWC confidence and life-space mobility.

METHODS

Design and setting

A cross-sectional exploratory study was conducted in one reha-
bilitation centre and one long-term care facility in France and 
Canada. Recruitment was carried out between October 2019 
and February 2020, and November and December 2020. Due to 

COVID-19 restrictions, recruitment was halted in March 2020. 
Public health recommendations were followed to complete 
data collection in each country. Recruitment was only able to 
continue in November 2020 in France, resulting in an imbalance 
between Canadian and French participants. The Strengthening 
Reporting of Observational Studies in Epidemiology (STROBE) 
for cross-sectional studies was followed. Ethical approval was 
received from the local institutional review boards and ethics 
committees at each site, Quebec City (Canada) (MP-13-2020-
1841CA) and Ploemeur (France) (2019-A02554-53). 

Subjects 

PWC users 18 years of age and older, who independently used a 
PWC for 3 months or longer were included in the study. Indivi-
duals were excluded if they could not communicate in English 
or French, if they were not able to attend 2, 2-h evaluations, or if 
they had significant behavioural disorders that could impact their 
ability to consent or to complete the evaluations. The sample 
was recruited through rehabilitation facilities and wheelchair 
seating programmes in France and in Canada, with the help of 
healthcare professionals at each (i.e. occupational therapists 
and physicians). All participants provided informed consent. 

Procedure

Two data collection sessions (approximately 2 h each, 1 week 
maximum between each session) were performed by an occu-
pational therapist with 6 years’ experience. Data collection was 
completed at a convenient location chosen by the participants 
(e.g. home, rehabilitation centre, long-term care facility). During 
the first session, participants completed a sociodemographic 
form (i.e. age, sex, marital status, education, civil status) and 
were asked details about characteristics related to PWC use (i.e. 
previous experience, hours using the PWC per day, personal or 
borrowed PWC, joystick or switch access, history of previous 
accidents). Participants completed the Montreal Cognitive As-
sessment (MoCA), the Motor-Free Visual Perception Test 3rd 

edition (MVPT-3), and the Wheelchair Skills Test Questionnaire 
(WST-Q) version 5.0 (described below). During the second 
session, participants completed the Life-Space Assessment 
(LSA), the Dysexecutive Questionnaire (DEX), and the Power 
mobility Indoor Driving Assessment (PIDA) (described below).

Evaluation tools 

Cognitive assessments. Three cognitive assessments were 
chosen based on their common use in clinical settings by oc-
cupational therapists, (i.e. clinicians most involved in PWC 
provision) and for their frequent citations in the literature related 
to cognition and driving (18). 

Global cognitive level was assessed using the MoCA (version 
7.1), a screening tool for cognitive impairment (19). This 30-point 
assessment covers a spectrum of cognitive functioning including 
visuospatial and executive function, memory, attention, language, 
abstraction and orientation. High sensitivity, specificity, reliability 
and validity have been established in diverse populations (19). 
A score ≥ 26 indicates no cognitive impairment; 18–25 indicates 
mild cognitive impairment; 10–17 indicates moderate cognitive 
impairment; and < 10 indicates severe cognitive impairment 
(20). The evaluator obtained MoCA certification (MoCA ID 
CAEPELAL198222-1; November 2019). 

Visual perceptual abilities were assessed using the MVPT-3, 
which comprises 65 perceptual tasks, such as visual discrimina-
tion and visual memory. A standard score is available according 

www.medicaljournals.se/jrm
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to the individual’s age, with scores ranging from 55 to 145. 
Higher scores represent higher visual perceptual ability (21). 
Construct, convergent, and discriminant validity and reliability 
have been reported (22).

Everyday manifestations of executive dysfunction were as-
sessed using the self-administered DEX, a 20-item scale assess-
ing difficulties with behavioural control, emotion regulation, 
awareness attention, memory and information processing (23). 
Items are rated on a 5-point Likert scale (0–4), with each point 
representing a greater level of severity. Sensitivity has been re-
ported to measure executive dysfunction after brain injury (24). 

PWC use assessments: Three PWC use assessments were 
chosen based on their common use in clinical settings by 
occupational therapists and for their frequent citations in the 
literature related to PWC use. 

Objective PWC performance was assessed using the PIDA, 
which includes 30 tasks, such as “entering, spacing and exiting 
the elevator” and “parking beside a table”. Tasks are scored from 
1 (unable) to 4 (optimal performance) (25). A total percentage 
score based on the total number of skills performed is calculated. 
Moderately good intra-rater reliability, very good inter-rater 
reliability, and content validity have been documented (25).

Perceived PWC capacity, confidence and performance were 
evaluated using the WST-Q version 5.1 for PWC (26). The 
WST-Q assesses individuals’ perceived capacity, confidence 
and performance to perform 25 skills using a PWC. Three total 
scores, from 0–100%, are calculated for each component of the 
test: capacity, confidence and performance (26). Reliability and 
validity have been documented (27).

Life-space mobility was measured using the LSA, a 20-item 
questionnaire assessing mobility in 5 areas: outside the bedroom, 
outside the home, in the neighbourhood, in the town, and outside 
the town (28). Items are scored on a scale from 0 to 6, providing a 
composite score ranging from 0 to 120. Measurement properties 
of the LSA for wheelchair users have been documented (29).

Data analysis 

Descriptive statistics (mean, standard deviation (SD), frequency, 
proportions) were summarized for sociodemographic information, 
PWC characteristics and all evaluation outcomes. Multivariate 
analysis of variance (MANOVA) and post hoc test (Bonferroni) 
were used to explore differences in PWC performance (PIDA), 
PWC confidence (WST-Q-confidence) and life-space mobility 
scores (LSA) depending on level of cognitive impairment (Objec-
tive 1). MoCA scores were used to differentiate groups according 
to their severity of cognitive impairment (no, mild, moderate, 
severe cognitive impairment). Pearson’s correlation coefficients 
were calculated to explore relationships between cognitive (MoCa 
and DEX), perceptual (MVPT-3), PWC performance (PIDA), 
PWC confidence (WST-Q confidence subscale) and life-space 
mobility (LSA) scores (Objective 2). Correlations were defined 
as: strong (r = 0.8), moderate (r = 0.6–0.7) and fair (r < 0.5). Only 
variables with statistically significant correlations were included 
in further analyses. To determine the influence of cognition of 
PWC use, a principal component analysis with varimax rota-
tion was performed with all evaluation tools (MoCA, MVPT-3, 
WST-Q-confidence, PIDA and LSA) (Objective 3). Scatterpoints 
were examined for outliers, and all variables with statistically 
significant correlations were included in the principal component 
analysis. Bartlett’s test of sphericity and the Kaiser-Meyer-Olkin 
(KMO) measure of sampling adequacy were used to determine 
the suitability of the variables for structure detection, with p < 0.05 
and a score of greater than 0.6 considered statistically significant, 
respectively. Principal component analysis was expected to iden-

tify 3 principal components. SPSS statistical software version 26 
was used for analyses with an alpha level of ≥ 0.05.

RESULTS

A total of 30 participants (Canada n = 3; France n = 27) 
were included in the study. The participants mean (SD) 
age was 58 (15) years, 47% were female (n = 14), and 
the majority lived in the community (83%, n = 25). One 
participant did not complete the second part of data 
collection because of hospitalization unrelated to the 
study. Participants had a variety of diagnoses (n = 16 
spinal cord injury; n = 5 multiple sclerosis; n = 9 vari-
ous neuropathies or myopathies), 3.0 (SD = 6.2) years 
of experience using a PWC, and 6 reported at least 
one accident since receiving their PWC. Twenty-four 
participants had a MoCA score of 25 or less. Socio-
demographic, PWC use characteristics, cognition and 
PWC users’ scores are summarized in Table I. 

Table I. Participants’ sociodemographics, PWC user characteristics 
and cognitive functionning outcomes

Characteristics

Participants’ characteristics

Female, n (%) 14 (47)
Age, years, mean (SD); range 58.4 (15.1); 25–90
Civil union or married, n (%) 19 (63)
Education, high school and over, n (%) 25 (85)
Civil status
  Disability pension, sick leave, n (%)
  Retired, n (%) 

13 (43)
15 (50)

Independent house, n (%) 25 (83)
Primary diagnoses 
  Spinal cord injury, n (%)
  Multiple sclerosis, n (%)
  Other neuropathies and myopathies, n (%)

16 (54)
5 (16)
9 (30)

PWC user characteristics

  Experience using a PWC (years), mean (SD); range 3.0 (6.2); 0.3–33
  Time spent in PWC, h per day
    > 5, n (%)

 
18 (60)

    < 4, n (%)
  Personal chair, n (%)

12 (40) 

  PWC access
  Joystick use, n (%)

27 (90)

    Switches and joystick, n (%)
    Chin control, n (%)

2 (7)
1 (3)

Cognitive functioning outcomes

  MoCA/30 (n = 30), mean (SD); range
    No cognitive impairment (MoCA ≥ 26), n (%)
    Mild cognitive impairment (MoCA 18–25), n (%)
    Moderate cognitive impairment (MoCA 10–17), n (%)
    Severe cognitive impairment (MoCA < 10), n (%)

22.1 (4.9); 10.0–28.8
6 (20)
18 (60)
6 (20)
0

  MVPT standard scores /120 (n = 28), mean (SD); range 93.9 (28.4); 25–90
  DEX (n = 23), mean (SD); range 40.65 (8.8); 25–90

Power wheelchair driving outcomes

  WST-Q capacity/100 (n = 29), mean (SD); range 77.9 (15.7); 36–96
  WST-Q confidence/100 (n = 29), mean (SD); range 78.0 (15.7); 32–96
  WST-Q performance/100 (n = 29), mean (SD); range 77.7 (16.7); 32–93
  PIDA/100 (n = 28), mean (SD); range 90.6 (9.8); 52–99
  LSA/120 (n = 30), mean (SD); range 39.3 (14.9); 9–60

SD: standard deviation; PWC: power wheelchair; MoCA: Montreal Cognitive 
Assessment; MVPT: Motor free Visual Perception Test; DEX: Dysexecutive 
Questionnaire; WST-Q: Wheelchair Skills Test-Questionnaire; PIDA: Power 
mobility Indoor Driving Assessment; LSA: Life-Space Assessment.

J Rehabil Med 53, 2021
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There were statistically significant differences in 
PWC use scores (PWC performance (PIDA), PWC 
confidence (WST-Q-confidence) and life-space mobility 
(LSA)) depending on severity of cognitive impairment 
(MoCA), as described in Table II. Post hoc analyses 
indicated a statistically significant difference in PWC 
performance (PIDA), PWC confidence (WST-Q- 
confidence) and life-space mobility (LSA) scores be-
tween the groups “no cognitive impairment”’ and “mo-
derate cognitive impairments” (p = <0.001; p = 0.002, 
p = 0.022, respectively); and between “mild cognitive 
impairment” and “moderate cognitive impairments” 
(p = 0.001; p = <0.001, p = 0.011, respectively). There 
were no differences in PWC performance (PIDA), PWC 
confidence (WST-Q-confidence) and life-space mobility 
(LSA) scores between those with “no cognitive impair-
ment” and those with “mild cognitive impairment”.

As described in Table III, MoCA scores correlated 
moderately with PIDA scores and WST-Q (capacity, 
confidence and performance) and had a small correlation 
with LSA scores. MVPT-3 standard scores correlated 
moderately with PIDA scores, and slightly with LSA 
scores and WST-Q (capacity, confidence and perfor-
mance) scores. There were no statistically significant 
correlations between the DEX and PWC driving scores 
or between DEX and cognitive scores, DEX scores were 
collected only with 23 participants. PWC use scores 
(PWC performance (PIDA), PWC confidence (WST-
Q-confidence) and life-space mobility (LSA)) had 
statistically significant correlations between variables. 

The factorability of the correlation matrix was ver-
ified using Bartlett’s test (χ2[15] = 66.62, p < 0.001) 
and KMO statistic (KMO = 0.85). All variables had 
a Measure of Sampling Adequacy (MSA) > 0.7. Two 
statistical outliers were examined, but did not change 
the principal components identified. The first principal 
component (eigenvalue = 3.474, 69% of the total va-
riance) had large statistically significant associations 
with the PIDA, MoCA, and the MVPT-3 standard 
score, suggesting that component 1 predominantly 
measured objective PWC performance, cognitive level 
and visual perception abilities. The second principal 
component (eigenvalue = 0.516, 10%) had large sta-
tistically significant associations predominantly with 
WST-Q-confidence and the MoCA, suggesting that 
factor 2 is based largely on perceived PWC use confi-
dence and cognitive level. Factor 3 (eigenvalue = 0.460, 
9%) included the LSA alone, suggesting that factor 
3 may represent the built and social environments 
influencing PWC use. Principal component loadings 
are shown in Table IV. 

DISCUSSION

To our knowledge this is the first study to support 
explicit relationships between cognitive functioning, 
PWC confidence, PWC performance and life-space 
mobility among adults with experience using a PWC. 
Results indicated that individuals with moderate 
cognitive impairments could safely drive a PWC in 
optimal environments. Moreover, results showed that 
cognitive levels (according to the MoCA) explained 
some of the variability in PWC performance and in 
PWC confidence, but did not explain variability in 
life-space mobility.

The current study found a statistically significant 
difference in PWC use scores (PWC performance, 
PWC confidence and life-space mobility scores) 
between “moderate cognitive impairment” group and 
both “mild cognitive impairment” and “no cognitive 
impairment” groups. Interestingly, the groups with 

Table II. Power wheelchair (PWC) use scores depending on severity 
of cognitive impairment 

PIDA
Mean % (SD)

WST­Q­conf
Mean % (SD)

LSA
Mean (SD)

Moderate cognitive impairment (n = 6) 77 (14.3) 56 (18.7) 23 (10.4)
Mild cognitive impairment (n = 18) 93 (6.4) 83 (10.9) 44 (12.9)
No cognitive impairment (n = 6) 97 (2.2) 85 (7.7) 45 (12.2)
p­value 0.009 <0.001 0.009

SD: standard deviation; WST-Q conf: Wheelchair Skills Test-Questionnaire 
confidence subscale; PIDA: Power mobility Indoor Driving Assessment; LSA: 
Life­Space Assessment

Table III. Correlation between cognitive and power wheelchair 
(PWC) use assessments (n = 30) 

 PIDA LSA WST­Q­conf

Montreal Cognitive Assessment r = 0.696 
p < 0.001

r=0.588
p = 0.001

r = 0.738 
p < 0.001

Motor free Visual Perception Test r = 0.644 
p < 0.001

r=0.590 
p < 0.001

r = 0.574 
p < 0.001

Dysexecutive Questionnaire r = 0.104 
p = 0.646

r=–0.058
p = 0.793

r = –0.154
p = 0.482

Power mobility Indoor Driving Assessment  r=0.562
p = 0.002

r = 0.593
p = 0.001

Life­Space Assessment   r = 0.585
p < 0.001

WST-Q conf: Wheelchair Skills Test-Questionnaire confidence subscale; PIDA: 
Power mobility Indoor Driving Assessment; LSA: Life-Space Assessment.

Table IV. Principal component loadings from full sample (n=30) 

Component

1 2 3

Power wheelchair performance (PIDA) 0.676 0.422 0.341
Visual and visuospatial perception (MVPT­3) 0.889 0.220 0.248
Level of cognitive impairment (MoCA) 0.619 0.676 0.171
Power wheelchair confidence (WST-Q-confidence) 0.248 0.897 0.277
Life­Space Assessment (LSA) 0.291 0.228 0.916

PWC: power wheelchair; MoCA: Montreal Cognitive Assessment; MVPT: 
Motor free Visual Perception Test; DEX: Dysexecutive Questionnaire; WST-Q 
conf: Wheelchair Skills Test-Questionnaire confidence subscale; PIDA: Power 
mobility Indoor Driving Assessment; LSA: Life-Space Assessment. The bold 
text highlights the factors that explained the greatest amount of variance in 
each principle component.

www.medicaljournals.se/jrm
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mild and no cognitive impairment demonstrated no 
differences in PWC use scores. One hypothesis is 
that PWC users with moderate cognitive impairment 
use their PWC differently from people with mild 
cognitive impairment or without cognitive impair-
ment. Remarkably, participants in the present study 
who reported previous accidents using their PWC 
had higher cognitive levels. An explanation could be 
that users with higher cognitive level are more likely 
to try new experiences and to take risks, highlighting 
the impression that individuals with higher cognition 
may be given more freedom to assume risk. Moreover, 
users with cognitive impairment may not have the same 
opportunities to try new experiences or to assume risk, 
as they are more likely to use a PWC in safe and con-
trolled environments or be assisted by others. While 
the right to assume risk remains a controversial issue, 
further research understanding how PWC users with 
diverse cognitive impairment use a PWC in daily life 
is required. Previous research related to driving a car 
after a traumatic brain injury may provide some insight 
into the next steps for PWC use (30).

Principal component analysis, used as an exploratory 
approach to identifying relationships (31), suggested 
3 components to explain the variability of PWC use 
that included factors related to cognition, vision, PWC 
performance, PWC confidence, and the environment. 
It is noteworthy that the KMO was 0.85, suggesting 
excellent coherence between variables. The results of 
the current study are supported by previous research 
exploring influential factors of PWC use. According to 
Routhier and colleagues, PWC mobility is influenced 
by interactions between the user, the environment, 
daily activities, training and wheelchair specifications 
(9). Smith and colleagues reported similar influen-
tial factors (i.e. individual, environment, wheelchair 
and task) and added that optimal PWC use requires 
knowledge of each factor (10). Findings from the 
current study suggest the importance of specifically 
considering concepts of cognitive functioning as well 
as confidence. However, it should be noted that not all 
factors related to the individual that could have influ-
enced PWC use (e.g. life habits, age, residency) were 
explored in this study, and these should be consider 
in future research. 

The first principal component suggested that 
cognitive functioning (MoCA), perceptual abilities 
(MVPT-3) and PWC performance (PIDA) accounted 
for 69% of the total variance. Similarly, processes of 
PWC use have been shown to require a wide range of 
skills, abilities and knowledge, and 50% of these skills 
were related to cognitive domains (10). The MoCA 
comprises diverse cognitive domains (visuospatial/
executive, denomination, memory, attention, langu-

age, abstraction and orientation) (19) that have been 
reported as essential for PWC use (7, 8, 32). However, 
decisions around PWC provision for an individual 
with cognitive impairment are commonly based on 
clinician-perceived safety and readiness (13). To fully 
understand functional cognitive abilities and risk, one 
solution to enhance safety while promoting training 
may be to combine appropriate cognitive screening 
assessments (such as the MoCA) and real-world 
practical situations for extended periods of time. Such 
combinations of validated assessments and clinical 
judgment over longer trial periods have been useful for 
determining ability to drive a car after a traumatic brain 
injury (33). Accordingly, the MoCA has been validated 
to identify driver risk in the context of car driving (34). 
However, establishing cognitive cut-points to guide 
clinical decision-making for PWC provision remains 
questionable, as it may restrict individuals with cogni-
tive impairment from trialling PWC use (35). There is 
a great deal of work to be done to establish evidence-
based intervention for PWC use for individuals with 
cognitive impairment and to strike a balance between 
human rights (mobility) and safety (of the individual 
and others). 

The second principal component regrouped cognitive 
level (MoCA) and PWC confidence (WST-Q confi-
dence). This is not surprising, as confidence involves 
many cognitive processes (e.g. judgement, knowledge) 
(36), as well as the interaction of many complex psycho-
logical factors (e.g. outcome expectations, motivation). 
Furthermore, improved capacity and performance would 
increase accuracy of perceived PWC use through im-
provement in metacognitive abilities (skills to perceive 
self-performance and limitations) (37). Interestingly, 
confidence has also been identified as a possible factor 
explaining the gap between PWC capacities and PWC 
performance (38). Specific to the context of PWC 
driving, improved confidence to use a PWC should 
improve PWC capacities (what the PWC user can do), 
while successful experiences using the PWC should 
improve PWC performance (what the PWC user does 
in daily life). In fact, confidence has been shown to be 
influential on manual wheelchair skills training and 
wheelchair provision (39). Thus, innovative PWC train-
ing approaches that aim to enhance PWC confidence 
should be considered in future research. 

In the third principal component, life-space mobility 
(LSA) was the only variable that explained variance in 
PWC use. Given that life-space mobility is a concept 
used to assess patterns of functional mobility over time, 
the third principal component was described as the 
built and social environment. In line with the current 
results, it is largely accepted that the environment can 
facilitate or hinder PWC use (9, 10). 
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Finally, through principal component analysis, 
aspects of PWC performance (PIDA), PWC confi-
dence (WST-Q confidence) and life-space mobility 
(LSA) were attributed to 3 different components, 
suggesting that the PIDA, the WST-Q confidence 
subscale and the LSA captured 3 different aspects of 
PWC use. This is in line with the intended constructs 
to be assessed by each tool. In clinical practice, 
evaluations combining the PIDA, WST-Q confidence 
and LSA may provide a representative overview 
of an individual’s ability to use a PWC. Each tool 
could also be used separately to focus on 1 aspect of 
PWC use, as deemed important for the individual. 
For example, the PIDA could be used to objectively 
assess indoor PWC performance, either inside the 
home or institutions (25). Given the importance of 
individuals’ perceived PWC confidence, the WST-
Q confidence subscale could be used to determine 
in which skills the PWC user lacks confidence to 
better target training. Furthermore, the construct of 
PWC use confidence may be explored beyond skills-
specific confidence using Wheelchair Use Confi-
dence Scale (WheelCon-P) (40). The WheelCon-P 
evaluates confidence in 6 conceptual areas, including 
negotiating the physical environment, PWC activi-
ties, knowledge and problem-solving, advocacy, 
managing social situations and managing emotions 
(40). However, the WheelCon-P has not yet been 
validated in populations with cognitive impairment. 
Given the potential influence of PWC confidence 
on PWC use, further research is warranted among 
individuals with cognitive impairments. 

Study limitations

Although a small sample size of 30 participants was 
used to explore factors influential in PWC use, the  
results provide the first statistical evidence explaining 
the important role of cognition in experienced PWC 
users. Due to COVID-19 restrictions, recruitment was 
halted in March 2020 and only 3 participants were 
recruited in Canada. Therefore, the sample size is less 
generalizable than anticipated, and is representative 
mainly of PWC drivers in France. Generalizability is 
also limited to experienced PWC users; as novice users 
or those who have not yet tried a PWC were not inclu-
ded in the current study. Future studies should include 
individuals who were precluded from PWC provision 
and novice users to fully explore cognition, PWC con-
fidence and safety concerns. This study took place in 
Canadian and French institutions; thus, the heterogeneity 
strengthens the generalizability of our findings. 

The assessments were selected because they eva-
luate different aspects of cognitive functioning and 

because they evaluate PWC use in a variety of ways 
(objective and subjective evaluation, and in various 
environments). Acknowledging that neuropsychologist 
tests may provide deeper understanding of cognitive 
functioning related to PWC use, we chose tools that 
would be practical for use by clinicians (e.g. occupa-
tional therapists), who are commonly responsible for 
wheelchair assessment. Other assessments tools, such 
as the Trail Making Test, may also help to explain the 
relationship between cognition and PWC use. More-
over, the number of assessments was limited to reduce 
burden of data collection for participants. Despite the 
study limitations, these results may guide clinical 
practices in the selection of assessment for individuals 
with dual motor and cognitive disabilities who may 
benefit from a PWC.

In conclusion, there are correlations between cog-
nitive functioning and PWC use among experienced 
PWC users. Statistically significant differences were 
found in PWC use scores according to participants’ 
severity of cognitive impairment. While the results 
of this study may guide the selection of cognitive and 
PWC assessments for PWC provision, further research 
should continue to model the influence of cognitive 
functioning, PWC confidence and environmental as-
pects influencing PWC use.
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