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Introduction
Mobility is fundamental to maintaining independence and participation in community life 

among older adults. Community mobility enables access to essential destinations, including 
shops and healthcare services, as well as opportunities for social interaction and engagement 
in meaningful activities [1-3]. Social participation, in turn, is associated with physical and 
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Purpose: This exploratory study evaluated the usability and acceptability of two personal electric 
mobility devices with distinct operational characteristics and examined associations between physical 
and cognitive function and user experience among community-dwelling older adults.
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evaluated one or both of two personal electric mobility devices: the WHILL Model S, a seated non-pedaling 
mobility device, and the Yuho Liberta, a four-wheel electric-assist bicycle requiring pedaling. Physical and 
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Liberta, n = 8). Both devices received generally favorable ratings, with no statistically significant between-
device differences. Participants with a TUG time < 10 s rated acceleration, speed adjustment, or electric-
assist control more favorably than those with a TUG time ≥ 10 s (r = 0.797, p = 0.006), particularly for the 
Yuho Liberta (r = 0.936, p = 0.008). Conversely, participants with poorer functional mobility tended to 
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mental health, well-being, and quality of life (QOL) in later life 
[4,5]. However, mobility may become increasingly restricted with 
age because of declines in physical function, health conditions, 
environmental barriers, and limited access to transportation [4,6]. 
Transportation and neighborhood accessibility have therefore 
been identified as important environmental factors influencing 
community participation among older adults [3,6]. Maintaining 
opportunities for independent community mobility is consequently 
an important component of supporting aging in place and continued 
social participation.

Personal electric mobility devices may provide an alternative 
means of community mobility when walking or conventional 
transportation becomes difficult. Powered mobility devices, 
including mobility scooters, can extend independent travel and 
facilitate access to everyday activities for people with mobility 
limitations [7,8]. Previous studies have reported improvements in 
activity and participation after the provision of powered scooters 
to older adults, including benefits in domestic life, interpersonal 
relationships, and community, social and civic participation [8]. 
Mobility scooter use may also support independence, community 
engagement, and QOL [9,10]. Nevertheless, the availability of a 
mobility device does not necessarily ensure its successful adoption. 
Older adults’ willingness and ability to use assistive technologies 
may depend on perceived usefulness, ease of use, safety, comfort, 
and other characteristics of the technology and its use context 
[11,12]. Thus, evaluation of personal electric mobility should 
consider not only its potential to expand mobility but also the user 
experience associated with operating the device.

Older adults are heterogeneous in the physical and cognitive 
capacities required to operate personal electric mobility devices. 
The safe and effective use of powered mobility requires multiple 
cognitive functions, including attention, visuospatial perception, 
judgment, planning, problem solving, and memory, while physical 
abilities such as postural stability, upper-extremity function, 
and muscle strength may also influence device operation [7,13]. 
Moreover, the function demands placed on users vary according to 
device characteristics; for example, some devices provide seated, 
non-pedaling mobility, whereas others require active pedaling, 
mounting and dismounting, and greater physical interaction with 
the device. 

Previous research on assistive equipment has identified a 
lack of fit among the person, environment, and equipment as a 
major reason for device nonuse among older adults [14], and 
studies of mobility-related assistive technologies further suggest 
that their acceptance and appropriateness depend on both user 
characteristics and device-specific features [15,16]. Thus, usability 
may not be an inherent property of a mobility device alone but may 
instead reflect the fit between the user’s physical and cognitive 
characteristics and the operational demands and characteristics of 
the device. However, limited evidence is available regarding how 
physical and cognitive characteristics of community-dwelling older 
adults are associated with their user experience across different 
types of personal electric mobility devices.

This study evaluated the usability and acceptability of two 
personal electric mobility devices with distinct operational 
characteristics - the WHILL Model S, a seated non-pedaling 
mobility device, and the Yuho Liberta, a four-wheel electric-
assist bicycle requiring pedaling - among community-dwelling 
older adults participating in a municipal mobility demonstration 
program. In addition, we explored associations between physical 
and cognitive characteristics, including functional mobility, muscle 
strength, sarcopenia screening, and cognitive function, and user 
experience with each device. Rather than determining which device 
was superior, this exploratory study aimed to identify patterns that 
may contribute to understanding user-device fit and inform the 
selection and adaptation of personal electric mobility according to 
the characteristics of individual older adults.

Materials and Methods
Study design and setting

This study used a cross-sectional questionnaire design 
to evaluate the usability and acceptability of electric mobility 
among community-dwelling older adults aged 60 years or older. 
The survey was conducted from July to November 2025 at the 
Haga Town Council of Social Welfare in Haga Town, Haga District, 
Tochigi Prefecture, Japan, as part of the “Ikiiki Mobility Support 
Demonstration” implemented by Haga Town. This municipal 
demonstration aimed to explore new mobility-support options 
for older residents and to examine their potential integration 
with local transportation services. The study was approved by the 
Medical Ethics Committee of the National Center for Geriatrics 
and Gerontology (NCGG; approval no. 1928). All participants 
received written information about the study and provided written 
informed consent. The study was conducted in accordance with the 
principles of the Declaration of Helsinki, as revised in Brazil, 2013.

Participants

Participants were recruited from attendees of the “Ikiiki 
Mobility Support Demonstration” who met the age eligibility 
criterion and consented to the questionnaire survey. Participants 
with incomplete questionnaires that precluded analysis were 
excluded. Participation was voluntary, and participants could 
withdraw at any time without disadvantage. Because this study 
was conducted as part of a municipal mobility demonstration 
with a limited number of eligible participants, the sample size was 
determined by the number of individuals who participated in the 
demonstration and completed the required assessments, rather 
than by an a priori sample size calculation. Accordingly, the study 
was designed and interpreted as exploratory.

Personal electric mobility devices

Two types of personal electric mobility devices, representing 
distinct approaches to community mobility, were used in the 
demonstration. Participants received an explanation of each device 
and underwent a supervised trial before completing the usability 
questionnaire.
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WHILL Model S: The WHILL Model S (WHILL, Inc., Tokyo, Japan; 
Figure 1) is a four-wheel, single-seat powered mobility scooter 
designed for short-distance travel in pedestrian environments. In 
Japan, it is treated as a pedestrian mobility aid and can be operated 

without a driver’s license, subject to applicable traffic regulations. 
It is intended for individuals who have difficulty walking long 
distances but are able to independently transfer to, sit on, and 
operate the device.

Figure 1: WHILL Model S. Image provided by WHILL, Inc. and reproduced with permission.

The WHILL Model S measures 1,198mm in length, 551-
640mm in width, and 915mm in height; its width varies according 
to the armrest position. The device weighs approximately 67kg, 
including the battery, and has a maximum user weight capacity of 
100kg. The seat can be adjusted to three height settings and two 
fore-aft positions to accommodate differences in body size and 
transfer ability. The maximum forward and reverse speeds are 
6km/h and 2km/h, respectively. The maximum forward speed of 
6km/h conforms to the requirements under Japanese road traffic 
regulations for motorized wheelchairs, which are legally treated as 
pedestrians and permitted to travel on sidewalks [17]. The device 
has a minimum turning radius of 1.48m, a maximum climbing 
ability of 10°, and an obstacle-negotiation capacity of up to 7.5cm.

The WHILL Model S is powered by two 24-V, 12-Ah batteries. 
The manufacturer-reported maximum travel range is 33km on a 
full charge under standard test conditions. Full charging requires 
approximately 9h and 40 min with the standard charger or 6h and 40 
min with the rapid charger. Actual travel range may vary according 
to user weight, terrain, road surface, ambient temperature, battery 
condition, and driving behavior. These characteristics make the 
WHILL Model S a seated, non-pedaling option for older adults who 
require support for longer-distance walking but wish to travel 
independently to nearby destinations.

Yuho Liberta

The Yuho Liberta (model SC-01; Serio Co., Ltd., Hamamatsu, 
Japan; Figure 2) is a four-wheel electric-assist bicycle designed to 
retain the pedaling experience of a bicycle while enhancing stability 
through a self-standing four-wheel structure. Unlike a conventional 
two-wheel bicycle, it remains upright when stationary, which may 
reduce balance-related concerns during mounting, dismounting, 
and waiting at intersections. The device is equipped with a saddle, 
handlebars, front and rear baskets, and front and rear disc brakes. 
The Yuho Liberta measures 1,585mm in length and 590mm in 
width, has a seat height of 670mm, and weighs 40.5kg including the 
battery. It is powered by a 250-W direct-current brushless motor 
and a rechargeable lithium-ion battery (37V, 9.54Ah; 353Wh). 
Pedal assistance is proportional up to 10km/h and gradually 
decreases between 10 and 24km/h, in accordance with the Japanese 
regulatory framework for electrically power-assisted bicycles. The 
approximate charging time is 4h, and the manufacturer-reported 
maximum travel distance is 42km under standard test conditions. 
Actual travel distance may vary according to rider and cargo 
weight, terrain, road conditions, weather, battery condition, and 
use of assist functions.
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Figure 2: Yuho Liberta. Image provided by Serio Co., Ltd. and reproduced with permission.

The devices were selected because their operational 
characteristics and physical demands differ substantially. The 
WHILL Model S enables seated, non-pedaling travel, whereas the 
Yuho Liberta requires pedaling but provides bicycle-type mobility 
with enhanced standing stability. Evaluating both devices allowed 
assessment of older adults’ perceptions of usability and acceptance 
across two practically different forms of electric mobility.

Study procedure

Participants underwent physical and cognitive function 
assessments. They subsequently experienced one or both of the 
two mobility devices, the WHILL Model S and Yuho Liberta, as 
part of the “Ikiiki Mobility Support Demonstration” organized 
by Haga Town. Following use of the mobility device, participants 
completed an anonymous questionnaire assessing the usability and 
acceptability of the device they had used. 

Quantitative measures

Physical characteristics and function were assessed using 
height, weight, body mass index (BMI), handgrip strength (HGS), 
the finger-ring test, and the Timed Up and Go (TUG) test. HGS was 
used as an indicator of muscle strength, with low muscle strength 
defined according to the Asian Working Group for Sarcopenia 
(AWGS) 2019 criteria [18]. The finger-ring test, a simple screening 
method for sarcopenia in community-dwelling older adults, was 
performed as previously described [19]. The TUG test was used to 

assess functional mobility [20]. Cognitive function was assessed 
using the Mini-Mental State Examination (MMSE) [21].

Usability and acceptability of the electric mobility devices were 
assessed using a 15-item questionnaire. The questionnaire was 
conceptually based on the Technology Acceptance Model [11] and 
was adapted to the context of personal electric mobility for older 
adults by incorporating device-specific aspects of usability, safety, 
and comfort. The questionnaire comprised five domains: usefulness 
(2 items), ease of use (3 items), attitude and satisfaction (2 items), 
behavioral intention (2 items), and safety and comfort (6 items). 
Usefulness assessed perceived usefulness for daily mobility and 
activities such as shopping and medical visits. Ease of use assessed 
operability, acceleration or electric-assist control, and ease of 
mounting and dismounting. Attitude and satisfaction assessed 
device design and comfort, whereas behavioral intention assessed 
willingness to use the device in the future and to recommend it 
to family or friends. Safety and comfort assessed stability, speed, 
maneuverability, ride comfort, size and weight, and cargo capacity. 
Each item was rated on a five-point scale, with higher scores 
indicating a more favorable evaluation of the device.

The 15-item questionnaire was developed specifically for this 
mobility demonstration by the study team, including researchers 
from NCGG and Auto Technic Japan Co., Ltd., with reference to 
the Technology Acceptance Model and practical considerations 
relevant to the use of personal electric mobility devices by older 
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adults. The questionnaire was intended to capture device-specific 
user experience in this exploratory study and was not designed as a 
standardized psychometric scale. Formal validation or pilot testing 
of the questionnaire was not conducted prior to the study.

Statistical analysis

Participant characteristics and physical and cognitive 
function measures were summarized using descriptive statistics. 
Continuous variables were presented as means and standard 
deviations, and categorical variables as numbers and percentages. 
Usability and acceptability ratings were summarized as medians 
and interquartile ranges because of the small sample size and the 
ordinal nature of the five-point rating scale.

Usability and acceptability ratings were compared between the 
WHILL Model S and Yuho Liberta using the Mann-Whitney U test. 
To explore associations between physical and cognitive function 
and user experience, participants were categorized according to 
TUG performance (< 10 vs. ≥ 10s), MMSE score (≥ 27 vs. < 27), 
finger-ring test result (unable to encircle vs. just encircled/gap), 
and sex-specific handgrip strength thresholds (≥ 28 vs. < 28kg for 
men and ≥ 18 vs. < 18kg for women). Differences in each usability 
and acceptability item between these groups were examined using 
the Mann-Whitney U test for the overall sample and separately for 
each mobility device.

Effect size (r) was calculated to quantify the magnitude of 
between-group differences. Because two participants evaluated 
both devices, the 12 device evaluations were not fully independent. 
Given the small sample size and exploratory design, no statistical 
adjustment for within-participant dependence was performed. 
Therefore, the Mann-Whitney U test was used as an exploratory 
analysis of device-level evaluations rather than as a confirmatory 
test of independent groups. Given the exploratory nature of 
the study, small sample size, potential dependence between 
observations, and multiple comparisons without adjustment for 
multiplicity, individual p values were interpreted cautiously and 
were considered hypothesis-generating rather than confirmatory. 
Statistical analyses were performed using IBM SPSS Statistics 
version 29.0. All statistical tests were two-sided, and p < 0.05 was 
considered statistically significant.

Results
Participant characteristics

Ten participants were included in the analysis. The mean age 
was 77.4 ± 9.6 years, and eight participants (80.0%) were women. 
The mean height, body weight, and BMI were 157.3 ± 8.8cm, 56.0 
± 9.8kg, and 22.8 ± 4.6kg/m2, respectively. The mean TUG time was 
10.11 ± 3.45s, and the mean MMSE score was 27.5 ± 2.8. Participant 
characteristics are summarized in Table 1.

Table 1: Participant characteristics.

Characteristic Participants (N = 10) Min-max

Age (years) 77.4 ± 9.6 60-88

Sex

Male, n (%) 2 (20.0) —

Female, n (%) 8 (80.0) —

Height (cm) 157.3 ± 8.8 148.0-177.0

Body weight (kg) 56.0 ± 9.8 39.7-71.0

BMI (kg/m²) 22.8 ± 4.6 15.4-32.1

Maximum HGS (kg) 22.9 ± 5.0 16.5-32.2

Finger-ring test score, median (IQR) 3.0 (1.8) —

3: Unable to encircle the calf, n (%) 6 (60.0) —

2: Just encircles the calf, n (%) 1 (10.0) —

1: Gap around the calf, n (%) 3 (30.0) —

TUG (s) 10.11 ± 3.45 6.36-16.85

MMSE (points) 27.5 ± 2.8 22.0-30.0

Values are mean ± SD unless otherwise indicated. Categorical variables are presented as n (%). The finger-ring test score 
is presented as median (IQR), where IQR is the width of the interquartile range (75th minus 25th percentile).

Finger-ring test coding: 3, unable to encircle the calf; 2, just encircles the calf; 1, a gap remains around the calf.

Abbreviations: BMI: Body Mass Index; HGS: Handgrip Strength; IQR: Interquartile Range; MMSE: Mini-Mental State 
Examination; SD: Standard Deviation; TUG: Timed Up and Go. Min-max; minimum–maximum; —: not applicable.

Usability and acceptability of the electric mobility 
devices

A total of 12 usability and acceptability evaluations were 
obtained from the 10 participants because two participants 

evaluated both devices. Four evaluations were obtained for the 
WHILL Model S and eight for the Yuho Liberta. Overall, both devices 
received favorable ratings across most of the 15 questionnaire 
items, with median scores generally ≥ 4. No statistically significant 
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differences in usability and acceptability ratings were observed 
between the WHILL Model S and Yuho Liberta. The largest between-
device difference was observed for cargo capacity, for which the 

median rating was 2.0 for the WHILL Model S and 5.0 for the Yuho 
Liberta (r = 0.482, p = 0.095). The usability and acceptability ratings 
for each device are presented in Table 2.

Table 2: Usability and acceptability ratings for each device.

Item WHILL Model S (n = 4)       
Median (IQR)

Yuho Liberta (n = 8)    
Median (IQR) Effect size r p value

Q1. Usefulness for daily mobility 5.0 (0.25) 4.0 (1.00) 0.354 0.219

Q2. Facilitating shopping and medical visits 4.5 (1.25) 3.5 (3.00) 0.257 0.373

Q3. Ease of operation 4.5 (1.00) 4.5 (1.00) 0.055 0.85

Q4. Acceleration, speed adjustment, or electric-assist 
control 4.0 (0.75) 4.5 (1.00) 0.327 0.257

Q5. Ease of mounting and dismounting 4.0 (0.75) 5.0 (1.00) 0.347 0.229

Q6. Device design 4.0 (0.00) 4.0 (1.25) 0.111 0.702

Q7. Comfort 4.0 (0.50) 4.0 (1.00) 0.161 0.578

Q8. Intention to use the device in the future 4.5 (1.00) 4.0 (0.25) 0.442 0.126

Q9. Willingness to recommend to family or friends 4.0 (0.50) 4.0 (1.25) 0.078 0.786

Q10. Stability 4.0 (0.75) 4.5 (1.00) 0.264 0.36

Q11. Appropriateness of device speed 4.0 (2.25) 4.0 (0.25) 0.105 0.715

Q12. Maneuverability when turning 4.5 (1.25) 4.0 (1.25) 0.231 0.425

Q13. Ride comfort 4.0 (0.50) 4.5 (1.00) 0.327 0.257

Q14. Handling burden (size and weight) 4.0 (0.25) 4.0 (0.50) 0.137 0.634

Q15. Cargo capacity 2.0 (0.75) 5.0 (1.00) 0.482 0.095

Values are median (IQR), where IQR is the width of the interquartile range (75th minus 25th percentile). Items were rated 
on a five-point scale; higher scores indicate more favorable evaluations.

Twelve device evaluations were obtained from 10 participants; two participants evaluated both devices. Thus, n denotes 
device evaluations, and the two device groups include overlapping participants.

p values are from two-sided Mann-Whitney U tests. Effect size r quantifies the magnitude of the between-device difference. 
Comparisons are exploratory given the small sample, multiple comparisons, and overlapping participants.

Abbreviations: IQR: interquartile range; Q: questionnaire item

Associations between physical and cognitive function 
and user experience

Selected associations are summarized in Table 3. Participants 
with a TUG time < 10 s rated acceleration, speed adjustment, or 
electric-assist control more favorably in the overall sample and 
for the Yuho Liberta. Higher MMSE scores (≥ 27) were associated 
with higher ride-comfort ratings in the overall sample. For Yuho 
Liberta, participants in the “unable to encircle” finger-ring test 

group rated ease of operation more favorably than those in the “just 
encircles/gap” group. Participants with low HGS reported greater 
willingness to recommend the device in the overall sample (all 
p < 0.05). Other comparisons described in Table 3 did not reach 
statistical significance: Future use intention by TUG category and 
speed appropriateness by MMSE category for WHILL Model S, 
and usefulness for shopping and medical visits by finger-ring test 
category in the overall sample (reported p = 0.050). These findings 
should be interpreted as exploratory.

Table 3: Selected associations between physical and cognitive function and user experience.

Device or sample UX outcome n₁ / n₂
Median (IQR)

r p value
Group 1 Group 2

Mobility (TUG): Group 1, < 10 s; Group 2, ≥ 10 s

Overall Q4. Acceleration, speed adjustment, or electric-assist 
control 6/6 5 (0) 4 (0) 0.797 0.006

Yuho Liberta Q4. Acceleration, speed adjustment, or electric-assist 
control 4/4 5 (0) 4 (0) 0.936 0.008

WHILL Model S Q8. Intention to use the device in the future 2/2 4 (0) 5 (0) 0.866 0.083
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Cognition (MMSE): Group 1, ≥ 27; Group 2, < 27

WHILL Model S Q11. Appropriateness of device speed 2/2 2.5 (0.5) 5 (0) 0.817 0.102

Overall Q13. Ride comfort 8/4 5 (1) 4 (0.25) 0.627 0.03

Finger-ring test: Group 1, unable to encircle; Group 2, just encircles/gap

Overall Q2. Usefulness for shopping and medical visits 8/4 5 (1.25) 2.5 (1.25) 0.566 0.05

Yuho Liberta Q3. Ease of operation 5/3 5 (0) 4 (1) 0.751 0.034

Muscle strength (HGS): Group 1, without low HGS; Group 2, low HGS

Overall Q9. Willingness to recommend to family or friends 10/2 4 (1) 5 (0) 0.595 0.039

Values are median (IQR); parentheses contain the IQR width. n1 and n2 denote the numbers of device evaluations in 
Groups 1 and 2. Overall analyses include 12 evaluations from 10 participants; two participants evaluated both devices 
(WHILL Model S, n = 4; Yuho Liberta, n = 8).

Comparisons used the Mann-Whitney U test. Analyses were exploratory, and no adjustment for multiple comparisons 
was applied. Low HGS was defined as < 28kg in men and < 18kg in women.

Abbreviations: HGS: Handgrip Strength; IQR: Interquartile Range; MMSE: Mini-Mental State Examination; Q: 
Questionnaire Item; TUG: Timed Up and Go; UX: User Experience

Discussion
This exploratory study investigated the usability and 

acceptability of two personal electric mobility devices with distinct 
operational characteristics and examined their associations with 
physical and cognitive function among community-dwelling 
older adults. Overall, both the WHILL Model S and Yuho Liberta 
received favorable ratings across most questionnaire items, with 
no statistically significant differences between the two devices. 
Previous studies have shown that powered mobility can support 
independence, community mobility, social participation, and 
QOL among older adults with mobility limitations [8-10,22-24]. 
However, these benefits do not necessarily indicate that a particular 
mobility device is equally suitable for all older adults. In the present 
study, associations between user characteristics and individual 
user-experience ratings differed according to physical and cognitive 
function and, in some cases, according to the device evaluated. In 
particular, better functional mobility was associated with more 
favorable ratings of acceleration, speed adjustment, or electric-
assist control, especially for the Yuho Liberta, whereas participants 
with poorer functional mobility tended to report greater future-use 
intention for the WHILL Model S. These findings suggest that the 
usability and acceptance of personal electric mobility may depend 
not simply on the device itself, but on the fit between the user’s 
functional characteristics and the operational demands of the 
device.

The association between functional mobility and user experience 
was particularly evident for the Yuho Liberta. Participants with a 
TUG time < 10 s rated acceleration, speed adjustment, or electric-
assist control more favorably, with a particularly large effect 
observed for this device. Unlike the seated, non-pedaling WHILL 
Model S, the Yuho Liberta requires active pedaling together with 
steering and interaction with the electric-assist system. Physical 
abilities, including postural stability, strength, and motor control, 
have been identified as relevant to the operation of powered 
mobility devices [13], and previous studies have emphasized 

that mobility-device performance reflects an interaction between 
the user’s abilities, device design, activity demands, and the 
environment [25,26]. Therefore, participants with better functional 
mobility may have been better able to accommodate the active 
operational demands of the Yuho Liberta and consequently 
perceived its control characteristics more favorably. Conversely, 
this finding suggests that greater physical interaction with a device 
may become a usability challenge as functional mobility declines. 
Accordingly, for active electric mobility devices, assessment of 
functional mobility and adjustment of operating characteristics 
such as assistance and response may be important for achieving an 
appropriate match between the user and the device.

In contrast, a different pattern emerged for the WHILL Model 
S and for associations involving cognitive function and muscle 
strength. Among participants who evaluated the WHILL Model S, 
those with a TUG time ≥ 10s showed a strong, although statistically 
non-significant, tendency toward greater future-use intention. 
Powered mobility scooters have been reported to enable older 
adults with mobility limitations to maintain everyday activities, 
independence, social engagement, and freedom of choice [22-
24,27]. Thus, the seated and non-pedaling characteristics of the 
WHILL Model S may have been perceived as particularly valuable 
by participants for whom walking or more physically demanding 
mobility options were less suitable. Cognitive function was also 
associated with specific aspects of user experience: participants 
with higher MMSE scores rated the speed of the WHILL Model S 
less favorably, whereas higher MMSE scores were associated with 
greater ride comfort in the overall sample. Previous research has 
demonstrated that powered-mobility operation involves multiple 
cognitive processes and that cognitive abilities can influence driving 
performance [7]. However, the direction of the present associations 
was not uniform, suggesting that cognitive function should not 
simply be interpreted as predicting better or poorer acceptance. 
Similarly, participants with low HGS reported greater willingness 
to recommend the devices. Taken together, these findings indicate 
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that reduced physical capacity does not necessarily result in poorer 
user experience; rather, the perceived value of mobility assistance 
may increase when a device compensates for a functional limitation 
that is relevant to the user’s everyday mobility needs.

These findings support a user-device fit perspective for the 
implementation of personal electric mobility among older adults. 
Assistive-technology research has long emphasized that successful 
use depends on the interaction among the person, activity, 
technology, and environment, and that a poor fit can contribute to 
abandonment or nonuse of assistive devices [14,25,26]. Qualitative 
research with mobility-scooter users has also highlighted the value 
of adequate information, opportunities to trial devices, and training 
before regular use [23]. Therefore, there may be no single optimal 
personal electric mobility device for older adults. A seated, non-
pedaling device may be particularly valuable for some individuals 
with reduced functional mobility, whereas a pedaling-based 
electric-assist device may be better suited to individuals who retain 
sufficient mobility and prefer active operation. These findings 
should not be interpreted as supporting rigid physical or cognitive 
eligibility criteria. Instead, functional assessments may provide 
information that can be combined with the individual’s mobility 
goals, preferences, intended activities, and environmental context 
when selecting and configuring a device. In community mobility 
programs, providing opportunities to trial different devices and, 
where possible, individualizing characteristics such as acceleration, 
speed response, and assistance level may therefore facilitate better 
user-device fit and support continued community mobility and 
participation.

Study Limitations
Several limitations should be considered when interpreting 

these findings. First, the sample size was small, with 10 
participants providing 12 device evaluations, and two participants 
evaluated both devices. Therefore, some observations were not 
fully independent. Although the Mann-Whitney U test was used for 
exploratory comparisons, the analysis did not account for within-
participant dependence arising from repeated evaluations by 
these two participants. Accordingly, the statistical findings should 
be regarded as exploratory and hypothesis-generating rather 
than confirmatory. Second, multiple comparisons were conducted 
without adjustment for multiplicity; consequently, individual 
statistically significant findings should be interpreted cautiously 
and considered hypothesis-generating rather than confirmatory. 
Third, the 15-item questionnaire was developed specifically 
for this mobility demonstration and had not undergone formal 
psychometric validation. Therefore, the questionnaire findings 
should be interpreted as exploratory measures of device-specific 
user experience. Fourth, the participants were community-dwelling 
older adults who voluntarily participated in a municipal mobility 
demonstration and may have been relatively independent and 
interested in new mobility technologies. 

In addition, the study was conducted within a single municipality 
and demonstration program. Therefore, the present findings 
should not be generalized to the broader population of older adults, 

particularly those with substantial physical or cognitive impairment, 
those who are less interested in mobility technologies, or those 
living in different geographic and transportation environments. 
Fifth, user experience was assessed immediately following device 
use using subjective ratings, and the study did not evaluate long-
term adoption, actual community use, or changes in mobility and 
social participation. Finally, device allocation was not randomized. 
Larger prospective studies involving more diverse older adults, 
validated measures of user experience, and longer-term real-world 
use are needed to clarify how physical and cognitive characteristics 
interact with specific device characteristics and to establish 
practical approaches for optimizing user-device fit.

Conclusion
This exploratory study demonstrated that both the WHILL 

Model S and Yuho Liberta were generally well accepted by 
community-dwelling older adults, while associations between user 
characteristics and user experience differed according to physical 
and cognitive function and device characteristics. Better functional 
mobility was associated with more favorable perceptions of the 
active operational characteristics of the Yuho Liberta, whereas 
the seated, non-pedaling WHILL Model S tended to be more 
favorably considered for future use among participants with poorer 
functional mobility. These findings suggest that there may be no 
single optimal personal electric mobility device for older adults; 
rather, successful implementation may depend on the fit between 
individual characteristics, mobility needs, and the operational 
demands of the device. Assessing user characteristics and providing 
opportunities to trial different devices may therefore support 
appropriate device selection and facilitate continued community 
mobility and participation.
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