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ABSTRACT

This study examined older adults’ perceptions of wearable and assistive devices and
the influences of these perceptions on the intention to use (ITU) these devices. Four-
teen perception variables related to device usage were assessed: perceived usefulness
(PU), perceived ease of use (PEOU), attitudes (ATT), ease of maintenance (EOM),
weight (WEI), portability (POR), perceived comfort (PCOM), perceived convenience
(PCON), appearance (APP), anxiety (ANX), image (IMA), perceived need (PN), percei-
ved cost-effectiveness (PCE), and trust (TRU). Eighty-one older adults aged 65 years or
older tried out any three of seven wearable and assistive devices and then responded
to a questionnaire containing items pertaining to each variable. Descriptive statistics
were used to describe the participants’ demographic characteristics and perception
responses. Partial least-squares path modeling was used to examine the impacts of
the variables on the participants’ ITU. We found that the participants generally had
positive perceptions of wearable and assistive devices. Specifically, we found that PU,
PEOU, ATT, APP, PN, IMA, and TRU positively influenced the participants’ ITU, whereas
EOM negatively influenced their ITU. In summary, practitioners should understand the
needs of older adults, reduce their investment in promoting EOM, optimize the appe-
arance and usability of the devices, and provide opportunities to try out the devices,
all of which should be useful in improving older adults’ perceptions of and ITU for
wearable and assistive devices.
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INTRODUCTION

Increases in life expectancy have been accompanied by increases in the pre-
valence of low mobility among older adults (Yong, Saito and Chan, 2009),
which can significantly reduce quality of life (Musich et al., 2018) and social
engagement (Rosso et al., 2013). Among older adults, reduction in mobility
mainly occur due to the physical challenges caused by progressive increases in
body fat or loss of muscle mass (Gallagher et al., 1996). Technologies such as
wearable and assistive devices can support rehabilitation training to restore
motor functionality (Tefertiller et al., 2011; Chen, Or and Chen, 2021) or
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provide active assistance to limbs (Herr and Kornbluh, 2004); thus, these
devices can be used to improve mobility in older adults (Grimmer et al., 2019;
Cianchetti et al., 2018).

Many wearable and assistive devices have remained in the concept stage
despite proven feasibility in technical studies, and questions about whether
and why users would adopt such devices have been less clear. Understanding
users’ perceptions of and intention to use (ITU) such devices represents an
important step toward the application of such devices in real-world settings,
and the knowledge gained can be used to determine the further development
of wearable and assistive devices and the marketing strategies to be used
(Chen et al., 2022; Xie and Kalun Or, 2020; Holden and Karsh, 2010; Liu
et al., 2022; Or et al., 2011).

To date, little research has been conducted on the opinions and percepti-
ons of wearable and assistive devices among older adults, who comprise a
major contingent of device users. The current study therefore examined the
perceptions of wearable and assistive devices held by older adults and the
influences of these perceptions on their ITU.

PERCEPTIONS AND INTENTION TO USE

Following previous studies (Or et al., 2011; Or and Karsh, 2009; Yan and Or,
2018, 2019; Karsh, Holden and Or, 2011), we examined 14 variables related
to perceptions of wearable and assistive devices and the influences of these
perceptions on the ITU. The variables and their hypothesized relationships
with ITU are presented in Table 1 and Figure 1.

APPARATUS AND METHODS

Wearable and Assistive Devices Used in the Study

Seven commercially available, wearable and assistive devices designed to sup-
port motor function rehabilitation, provide assistance with daily activity, and
promote knee care were used. Table 2 presents the details of the devices.

Study Design

At the start of the study, a questionnaire was used to collect information
about the participants’ sex, age, and education level. A researcher then
explained to the participants the purpose, usage, features, and price of seven
wearable and assistive devices. Participants were instructed to choose any
three of the devices and try them out. Participants were required to perform
three tasks with each device chosen, including using, carrying, and maintai-
ning the device, as if they were regular users. After the participants had tried
out the three devices, we assessed their perceptions of and ITU the devices.
Each perception variable was measured using a measurement scale with mul-
tiple items adapted from previous studies. The participants were asked to
rate each item using a 7-point Likert scale (0, strongly disagree to 6, strongly
agree), with higher scores denoting more favorable perceptions.
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Table 1. Definitions of the 14 perception variables and ITU, and their hypothesized
relationships (→ denotes a significantly positive influence).

Perception
variable

Definition Hypothesis

Perceived
usefulness (PU)

The extent to which older adults believe that
the devices are useful for their intended
purposes

H1: PU→ ATT
H2: PU→ ITU

Perceived ease of
use (PEOU)

The degree of ease felt by older adults when
using the devices

H3: PEOU→ ATT
H4: PEOU→ PU

Attitude (ATT) Positive or negative feelings regarding device
use

H5: ATT→ ITU

Ease of
maintenance
(EOM)

The degree of ease felt by older adults when
maintaining the devices

H6: EOM→ PU
H12: EOM→ PEOU

Weight (WEI) The extent to which older adults consider the
device weights to be acceptable

H7: WEI→ PU
H13: WEI→ PEOU

Portability (POR) The degree of ease felt by older adults when
carrying the devices

H8: POR→ PU
H14: POR→ PEOU

Perceived comfort
(PCOM)

The degree of comfort felt by older adults
when using the devices

H9: PCOM→ PU
H15: PCOM→ PEOU

Perceived
convenience
(PCON)

The degree of convenience felt by older adults
when using the devices

H10: PCON→ PU
H16: PCON→ PEOU

Appearance (APP) The extent to which the appearance of the
devices is considered attractive by older adults

H11: APP→ PU
H17: APP→ PEOU

Anxiety (ANX) The degree of anxiety felt by older adults
when using the devices

H18: ANX→ PU
H19: ANX→ PEOU

Image (IMA) The extent to which older adults believe that
using the devices makes them appear
dependent

H20: IMA→ PU
H21: IMA→ ITU

Perceived need
(PN)

The extent to which older adults believe that
they need to use the devices

H22: PN→ ATT
H23: PN→ ITU

Perceived
cost-effectiveness
(PCE)

The extent to which older adults believe that
the devices are cost-effective

H24: PCE→ ITU

Trust (TRU) The degree of trust felt by older adults when
using the devices

H25: TRU→ PU
H26: TRU→ PEOU
H27: TRU→ ITU

Intention to use
(ITU)

The strength of older adults’ intention to use
the devices in the near future

N/A

Participants

The participants were recruited using posters displayed on the campus of the
University of Hong Kong and at a local senior service center. A researcher
contacted all the interested individuals and determined their eligibility based
on the following criteria: age of 65 years or older; ability to communicate
in Chinese; ability to complete the experiment independently; and a lack of
injury to or impairment of the spine, hip, knee, or any other joint. Finally,
eligible individuals were invited to the experimental site at the University of
Hong Kong to participate in the study.
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Figure 1: Examined perception variables and their hypothesized relationships with the
intention to use the wearable and assistive devices.

Table 2. Wearable and assistive devices used in the study.

Device Specifications

Hand function
rehabilitation device

The device provides resistance for hand functional
rehabilitation training.

Knee assist device The device provides resistance when the knee is flexed and
assistance when it is extended.

Heating knee pads The device warms the knee area.
Walking assist device The device provides traction to help lift the legs while

walking.
Knee joint massage
device

The device applies pressure and vibration to different
acupoints on the knee and helps relax the muscles.

Wearable chair device The device provides a wearable seat to enable the user to sit
and rest anywhere and at any time.

Sitting assist device The device provides resistance when sitting and assistance
when leaving the seat.

Data Analysis

Descriptive statistics were used to describe the characteristics of the sam-
ple and the participants’ self-rated measurements of the perception variables
and ITU. The scores for all of the items in each measurement scale were
aggregated to obtain the mean, median, mode, and standard deviation (SD)
for the corresponding variable. Cronbach’s alpha (α) and composite reliabi-
lity (CR) were calculated to assess internal consistency; the average variance
extracted value (AVE) was calculated to assess convergent validity; and the
Fornell–Larcker criterion was used to assess discriminant validity. Partial
least squares path analysis was performed to examine the relationships betw-
een the perception variables and their influences on ITU. The P values and
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95% confidence intervals of the path coefficients were obtained using a boot-
strapping procedure with 5,000 subsamples randomly extracted from the
original dataset.

RESULTS

Characteristics of Participants

Eight-one participants (mean age = 70.1 years, SD = 4.1) were examined.
The sample characteristics are presented in Table 3.

Table 3. Sample characteristics (N = 81).

Characteristics Frequency (%)

Sex
Female 54 (66.7)
Male 27 (33.3)

Age group (years)
65–74 73 (90.1)
75–84 7 (8.7)
≥ 85 1 (1.2)

Education
Primary school or below 26 (32.1
Some or completed secondary school 10 (12.4)
Diploma, advanced diploma, associate degree, or equivalent 15 (18.5)
Bachelor’s degree or above 30 (37.0)

Measurement Validation

The reliability and validity of the measurements were acceptable, with Cron-
bach’s α values of 0.75–0.97, CR of 0.89–0.99, and AVE 0.78–0.97. The
square root of the AVE for each variable was greater than the correlation of
each variable with other variables, thus meeting the Fornell–Larcker criterion
of discriminant validity.

Measurements of Variables

Table 4 presents the participants’ self-rated measurements of the 14 perce-
ption variables and their ITU wearable and assistive devices.

Partial Least Squares Path Analysis

Table 5 and Figure 2 present the results of the partial least squares path analy-
sis. Significant path coefficients are indicated in Figure 2. Based on the R2
values, the variables explained 72% of the total variance in ITU.

DISCUSSION

Main Findings

Nearly half of the older adults who participated in our study expressed an
ITU for the wearable and assistive devices after trying them. We found that,
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Table 4. Self-rated measurements of perception variables and ITU
(range of possible scores: 0–6, higher scores denote more
favorable perceptions).

Variables Mean Median Mode SD

PU 3.51 4 4 1.40
PEOU 4.31 5 5 1.08
ATT 4.01 4 5 1.30
EOM 4.15 4 5 1.13
WEI 3.81 4 5 1.40
POR 3.98 4 5 1.35
PCOM 4.31 5 5 1.39
PCON 3.83 4 5 1.53
APP 3.54 4 3 1.34
ANX 4.69 5 5 0.99
IMG 3.63 4 5 1.53
PN 3.33 4 5 1.72
PCE 3.64 4 5 1.32
TRU 3.82 4 5 1.25
ITU 3.27 3 3 1.54

Figure 2: Path coefficients of the statistically significant influential relationships betw-
een perception variables and ITU.

overall, the older adults had positive perceptions of the wearable and assistive
devices. We observed the following: first, a high PU was associated with an
improved ATT (H1) and enhanced ITU (H2). Second, improving the EOU
was associated with an improved ATT (H3) and PU (H4). Third, a positive
ATT was associated with a high ITU (H5). Fourth, IMA (H21) and PN (H23)
positively influenced the participants’ ITU.

TRU was found to mediate the effect of PEOU on PU (H25, H26). Two
antecedent variables of PU were identified in our study, namely EOM (H6)
and APP (H11). Contrary to our hypothesis, a higher EOM score was associa-
ted with lower PU (H6 was not supported). This outcome may have occurred
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Table 5. Path coefficients and significance of the hypothesized relationships between
variables (P value: * < 0.05, ** < 0.01, *** < 0.001).

Hypothesis Path coefficients P value 95% confidence interval

H1: PU→ ATT 0.68 < 0.001*** (0.47, 0.87)
H2: PU→ ITU 0.34 0.019* (0.04, 0.6)
H3: PEOU→ ATT 0.28 < 0.001*** (0.14, 0.41)
H4: PEOU→ PU 0.23 0.041* (0.01, 0.46)
H5: ATT→ ITU 0.28 0.023* (0.01, 0.49)
H6: EOM→ PU −0.20 0.023* (−0.41,−0.05)
H7: WEI→ PU 0.04 0.772 (−0.24, 0.31)
H8: POR→ PU −0.01 0.914 (−0.21, 0.17)
H9: PCOM→ PU −0.15 0.164 (−0.38, 0.05)
H10: PCON→ PU −0.06 0.550 (−0.26, 0.13)
H11: APP→ PU 0.32 0.010* (0.05, 0.55)
H12: EOM→ PEOU 0.22 0.081 (−0.03, 0.46)
H13: WEI→ PEOU 0.18 0.188 (−0.08, 0.47)
H14: POR→ PEOU 0.14 0.208 (−0.09, 0.33)
H15: PCOM→ PEOU 0.08 0.457 (−0.16, 0.29)
H16: PCON→ PEOU 0.09 0.449 (−0.16, 0.33)
H17: APP→ PEOU 0.17 0.192 (−0.11, 0.4)
H18: ANX→ PU −0.21 0.073 (−0.45, 0.01)
H19: ANX→ PEOU 0.15 0.245 (−0.1, 0.41)
H20: IMA→ PU 0.05 0.735 (−0.23, 0.3)
H21: IMA→ ITU 0.16 0.010* (0.04, 0.29)
H22: PN→ ATT −0.04 0.718 (−0.22, 0.19)
H23: PN→ ITU 0.24 0.025* (−0.01, 0.42)
H24: PCE→ ITU −0.04 0.620 (−0.2, 0.1)
H25: TRU→ PU 0.54 < 0.001*** (0.23, 0.82)
H26: PEOU→ TRU 0.59 < 0.001*** (0.35, 0.74)
H27: TRU→ ITU 0.09 0.438 (−0.13, 0.31)

because devices that are simple to maintain generally have simpler structures
and relatively fewer functions and thus, have a low PU. In contrast, a high
APP score was associated with high PU. This may have occurred because
an attractive appearance can encourage the user to explore the features of
the device and thus, gain awareness of its usefulness. Older adults reported
a reduced ITU when they believed that using the devices would make them
appear less independent, indicating that such stigma could present barriers to
device implementation. In contrast, older adults reported an increased ITU
when they believed that the devices were required to perform daily activities.

Implications

To improve the PU of wearable and assistive devices, developers should
understand the needs of older adults; this will enable the developers to find
and focus on target audiences. For example, hand rehabilitation devices can
be provided for older adults with impaired hand functionality and walking
aids could be provided for those with gait difficulties. Improving APP would
also be beneficial as it would encourage older adults’ interest in learning
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about and using the devices and increase their awareness of the devices’ bene-
fits. To increase PEOU, practitioners should conduct usability tests during
development, reduce the probability of user errors, and increase device effe-
ctiveness and user satisfaction (Or, Holden and Valdez, 2023; Cheung et al.,
2018; Or and Tao, 2012; Cheung et al., 2016; Tao and Or, 2012). The use
of large, clearly visible, and easy-to-read operation panels and adjustable
wearable designs, simplification of the operation process, and correction of
common errors are feasible measures toward this goal. Practitioners should
also consider providing detailed user manuals that can enable older adults
to learn how to use the devices. Furthermore, the devices should be evalu-
ated to ensure reliable quality and functional stability. These measures will
increase TRU among users and thus, improve PU. Older adults can benefit
from assistance to overcome psychological barriers hindering the use of wea-
rable and assistive devices, as such efforts would improve IMA. One possible
way to overcome such barriers is to increase the prevalence of device use;
this would reduce the shame felt by older adults when using the devices as
many of their peers would be using the same devices. As a related measure,
healthcare institutions could provide mental health counseling to older adults
who would benefit from using wearable and assistive devices with the aim of
overcoming stigma. Finally, as older adults increase their use of wearable and
assistive devices, their knowledge of the benefits of the devices will increase,
they will likely become proficient in device usage and thus, have high PN.
Therefore, the distributors of wearable and assistive devices should provide
more opportunities to test the devices and thus, increase PN. Advertising the
devices through television, newspapers, and other media outlets can also help
improve PN.

Limitations

Some of the participants recruited from the university campus were active
or retired university faculty and had a higher average education level than
the general public. In addition, the participants recruited for this study were
healthy older adults who generally did not have deficits in motor ability and
therefore, may have had less need for motor assistance. These two approaches
of participant recruitment may have affected our results. In future studies,
participants can be recruited from the general public.

CONCLUSIONS

This study examined the perceptions of and ITU for seven wearable and assi-
stive devices among older adults. We found that the participants generally
had positive perceptions of the devices and that the perception variables of
APP, PN, IMA, and TRU positively influenced ITU, whereas EOM negatively
influenced ITU. Practitioners should understand the needs of older adults,
reduce their investment in promoting EOM, optimize the appearance and
usability of the devices, and provide opportunities to try out the devices, all
of which should be useful in improving older adults’ perceptions of and ITU
for wearable and assistive devices.
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