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Abstract

Objective: This scoping review explores patients’ experience with wearable technology. Its aims are to: (a) examine studies
that contain empirical findings related to patients’ experience with wearables; (b) compare these findings within and across
studies; and (c) identify areas in need of greater understanding.

Methods: A Preferred Reporting Items for Scoping Review (PRISMA) guided approach was followed. Four databases of peer-
reviewed articles (CINAHL, EMBASE, PubMed, and Web of Science) were searched for empirical articles involving patients’
experience of using wearable technology. A standardized data abstraction form recorded relevant information on the articles
identified. Data analysis included frequency counts for all abstracted categories; and itemized (by study) findings related to
patients’ wearable experience including satisfaction.

Results: Forty-six studies comprised the final review sample. The research literature examining patients’ wearable experi-
ence is characterized by variety in terms of sample sizes, medical situations and wearable devices examined, research set-
tings, and geographic location. This literature supports a positive patient experience with wearables in terms of satisfaction
and usability, although the evidence is mixed when it comes to comfort. The moderate to higher satisfaction, usability, and
comfort findings across studies do not suggest any sort of pattern with respect to the type of wearable, medical situation, or
location.

Conclusions: The review findings suggest that health care organizations should view wearable technology as a viable com-
plement to traditional aspects of patient care. However, from a patient experience standpoint, there is still much to know and
validate in this regard, especially as the technology continues to advance.
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health care costs by placing greater emphasis on prevention.*

That said, current evidence that wearable technology posi-
tively impacts health outcomes is limited,*> although recent

Introduction

Patient care continues to incorporate the use of wearable tech-
nology for a range of different clinical purposes. Wearable
technology includes a range of different devices and tools
with the most common including patches and sensors that
affix to patients externally for biometric and other forms of
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monitoring; and wristbands, bracelets, clips, and watches
that collect and upload information to web-based applications.
The U.S. wearable medical device market is expected to grow
from 11 to 112 billion dollars over the next ten years' as phy-
sicians, hospitals, long-term care facilities, and other health
providers embrace the technology as a means to help
provide higher-quality care, real-time patient monitoring,
and a better patient experience, and to potentially reduce
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review evidence suggests the use of wearables can be cost-
effective and enhance quality of life years for patient popula-
tions.® At present, the use of wearable devices for home-based
healthcare accounts for over 50 percent of market share, with
remote patient monitoring accounting for 18% percent.'

Wearable technology is in its infancy. Still, it is import-
ant not only to understand its impact on clinical outcomes,
but also to gauge the patient experience. This experience is
multi-faceted and may include perceptions of overall satis-
faction with using wearable devices, as well as levels of
comfort given that these devices can be more or less intru-
sive on the person. In addition, the overall usability of wear-
able devices is part of the patient experience, in terms of
dimensions such as ease of use and functionality. Patient
adoption of wearable technology is an important factor in
whether and how the health care industry implements it in
various areas of patient care. Thus, while market growth
projections may be ambitious, the realization of those pro-
jections is shaped by how much patients embrace wearable
technology, given that patients will play a major role in
making that technology work as intended.

This scoping review explores the patient experience with
wearable technology. Its specific aims are to: (a) examine
studies in the literature that contain empirical findings
related to patient satisfaction, usability, and comfort with
wearable technology; (b) assess and compare the findings
on satisfaction, usability, and comfort within and across
studies; and (c) identify areas in need of greater study and
understanding for this literature as a whole moving forward.
We focus the review only on studies that examine wearable
technology in the context of the monitoring and management
of specific medical conditions or specific risks such as falls
(e.g., falls risk among seniors). To our knowledge, this
review is the first of its kind in terms of focusing on the
patient experience with wearable technology.

Methods

We performed the initial literature search during January
2024, and included peer-reviewed articles published up to
that time. A Preferred Reporting Items for Scoping
Review (PRISMA-ScR) guided approach was followed
for performing the review (Figure 1). Four databases of
peer-reviewed articles (CINAHL, EMBASE, PubMed,
and Web of Science) were searched for empirical articles
that contained results involving patients’ experience of
using wearable technology as part of their care (e.g., mon-
itoring sensors, smart watches and bracelets, medication
dispensers). The PubMed and Web of Science databases
have extensive collections of peer reviewed articles from
20,000 journals. CINAHL covers a narrower field of inter-
disciplinary health-related topics. Embase is a large bio-
medical and health care article database which indexes
8500 journals.

Using these four article databases for our scoping review
allowed for a comprehensive search to find relevant empir-
ical studies examining the wearable experience among
patients, and to explore the various findings in a nascent lit-
erature while identifying additional opportunities for future
research. The terms “wearables”, “wearable technology”
and “wearable devices” were each used in separate searches
followed by the Boolean operator “AND” and each of four
respondent terms (“patient satisfaction,” “patient experi-
ence,” “user satisfaction”, “user experience”). Duplicates
within and across the four databases were identified and
removed prior to moving to the next step in the filtering
process. We excluded articles published prior to 2000.

Eligibility criteria and study selection

Once all duplicates were removed, article abstracts and, where
necessary, the full text of articles were reviewed to identify
and filter out articles: (a) that were in non-English journals;
and (b) which did not contain an empirical finding related to
patients’ wearable experience. Two of the co-authors per-
formed this step and the third co-author reviewed any article
abstracts and full-text articles where there was uncertainty
as to whether a relevant empirical finding was present.
Empirical findings could include anything ranging from a uni-
variate to multivariate result for specific aspects of the experi-
ence such as satisfaction, usability, and comfort. The three
co-authors met to resolve any disagreements. After
non-empirical or non-relevant articles were identified and fil-
tered out through either abstract or full article review, a total of
46 studies comprised the final review sample (Figure 1).

Data abstraction & analysis

A standardized data abstraction form created in Microsoft
Excel was used to record relevant information on the 46
articles. The following information was abstracted from
the articles: geographic (country) setting of study; research
setting (e.g., home, hospital, other remote location); sample
size (number of patients); time period of study (if identi-
fied); medical conditions examined (e.g., Parkinson’s
Disease, Diabetes); type of wearable device; and specific
patient experience findings (e.g., satisfaction).

The data abstraction process was performed in the fol-
lowing manner. The three co-authors independently
abstracted the above information for a group of the same
five articles, then met and compared their results. This
helped calibrate the abstraction approach across the
co-authors. Subsequently, two of the co-authors each inde-
pendently reviewed half the articles and abstracted the
above information into the Excel spreadsheet. The third
co-author reviewed these abstractions, double-checking a
select number of original data abstractions made by the
two co-authors. Any discrepancies in abstracting were
resolved as a team.
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Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram.

Further analysis of data was also collaboratively performed
by two of the co-authors. This analysis included frequency
counts for all abstracted categories; and itemized (by study)
findings related to patients’ wearable experience (e.g., satisfac-
tion, usability, comfort). Consistent with the scoping review
intent, we attempted to identify any patterns in the findings
that might help clarify the patient experience with wearable
technology at the present time, as well as identify key gaps in
understanding that should be filled empirically moving
forward to enhance our knowledge of how patients perceive
the use of wearable technology in their care.

Results

The overall research literature examining patients’ wearable
experience is characterized by variety in terms of sample
sizes, types of medical conditions and wearable devices exam-
ined, research settings, and geographic location (Table 1).
Sample sizes ranged from 6—115 patients, with most studies
in the review (31/46) including fewer than 30 patients.
Medical conditions examined included Parkinson’s Disease,
Huntington’s Disease, orthopedic rehabilitation, epilepsy,
cardiac/stroke rehabilitation, heart conditions, diabetes, and
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fall prevention. Research settings included wearables used at
home only, at the hospital only, in both settings, and in other
non-home remote settings. Eighteen studies were conducted
in European countries and ten were conducted in the United
States. Other countries where studies were performed
included South Korea, India, Taiwan, Canada, and
Cambodia. In twelve study instances, the country setting
was not explicitly stated.

Findings related to patient satisfaction with
wearable technology

Twenty six of the 46 studies in the review sample contained a
general satisfaction finding of some kind with respect to wear-
able technology (Table 2). In 20/26 of these studies, moderate
to higher levels of patient satisfaction were identified. These
included higher patient satisfaction with the use of a FitBit
and software application to assess perioperative activity in
urologic surgery’; moderate to higher satisfaction with
wearing a miniature eye camera to assist with visual impair-
ments®; higher satisfaction with ingestible and patch sensors
that connect to a smartphone app to monitor medication adher-
ence to help manage uncontrolled hypertension’; and higher
satisfaction with an electrocardiogram (ECG) device worn
by hospital patients on the chest, with accompanying wrist-
band, for continuous atrial fibrillation detection.'®

In only four studies were patient satisfaction levels iden-
tified as lower, and across the studies there were no discern-
able patterns identified in terms of patient location (e.g.,
home vs. hospital); type of wearable device; or medical
situation/condition. The studies which had the highest
levels of patient satisfaction were equally split between
more serious medical conditions (e.g., lung transplant mon-
itoring during Covid vaccinations; blindness; stroke
rehabilitation; atrial fibrillation) and more routine ones
(e.g., diabetes; hypertension).

Findings related to patient usability with wearable
technology

Twenty four of the 46 studies in the review sample con-
tained a usability finding of some kind with respect to wear-
able technology (Table 3). In 21/26 of these studies,
moderate to higher levels of patient usability were identi-
fied. These included higher perceived usability with a wear-
able leg sensor that provided biofeedback for orthopedic
injury rehabilitation'®; higher usability with smart wrist-
bands used during pregnancy to monitor heart rate and
steps>”; moderate to higher perceived usability with finger-
worn sensors uploading temperature, heart rate, and muscle
tension information to a web-based application®'; and
higher perceived usability with three body-worn sensors
that provide information on the scope and severity of symp-
toms for patients with Parkinson’s Disease.’’

In only three studies, patient usability levels were identi-
fied as lower. Across these studies there were no similarities
in terms of patient location (e.g., home vs. hospital); type of
wearable device; or medical situation/condition. For the
studies which had the highest levels of usability, a majority
focused on wearable use in the home setting. Similar to the
satisfaction findings, studies reporting higher levels of usabil-
ity were equally split between more serious medical condi-
tions (e.g., Parkinson’s Disease; stroke and spinal cord
injury sleep/gait monitoring) and more routine ones (e.g.,
orthopedic rehabilitation after knee replacement; overactive
bladder; pregnancy monitoring).

Findings related to patient comfort with wearable
technology

Fifteen of the 46 studies in the review sample contained a
comfort finding of some kind with respect to wearable tech-
nology (Table 4). In 11/15 of these studies, moderate to
higher levels of patient comfort were identified. These
included higher perceived comfort with a belt device using
a 3D camera and vibrating mechanism to make up for periph-
eral vision losslg; moderate to higher comfort with smart
wristbands used to monitor heart rate and steps during preg-
nancy?’; higher comfort with Google smart glasses worn by
autistic children to help with social skill development™; and
moderate comfort associated with a waist belt and electronic
bracelet serving as a virtual cane for visually impaired
patients.'

Three studies reported lower patient comfort levels.
Across these studies there were no similarities in terms of
patient location (e.g., home vs. hospital); type of wearable
device; or medical condition. The studies which had the
highest levels of patient-reported comfort each addressed
different medical conditions and involved different wear-
able technologies.

Comparing satisfaction, usability, and comfort
findings across studies

Only one study in the review (i.e., Bhatlawande et al. 2014'%)
reported moderate or higher levels across all three dimen-
sions of the wearable experience, i.e., satisfaction, usability,
and comfort (Table 5). In part, this was due to the fact that
several studies only examined one or two of the three dimen-
sions. Six studies found moderate or higher levels of wear-
able usability combined with similar levels of patient
satisfaction. Four of these six studies involved serious
medical conditions such as Parkinson’s Disease, blindness,
spinal injury, and organ transplantation. None of the wear-
able technologies examined across the six studies was
similar. In four separate studies, moderate or higher levels
of wearable comfort were identified with similar levels of
usability. Three of these four studies involved more
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Table 2. Main relevant satisfaction findings for select studies included in the review (n=26).

Adams et al.'!

Agarwal et al.”

Amore et al.?

Bae et al.™

Bhatlawande
etal.’®

Bonometti et al.'’

Boroojerdi et al.'®

Cooper et al.??

Elnagger et al.”®

Giorgino et al.”’

Goudelocke et al.?®

Kim et al.*®

Kleiman et al.*®

Liverani et al.*’

Malhotra et al.*

Noble et al.’

Oswald et al.**

86% participants were “willing” or “very willing” to wear the sensors again
69% had a positive or very positive experience with the sensors on the whole
95% were satisfied with the technology

Average QUEST 2.0° score: 3.6 (1-5)

Average QUEST 2.0° assistive device subscale score: 3.7 (1-5)

Average QUEST 2.0° services score: 4.2 (1-5)

Overall satisfaction with wearable device: 3.56 (1-5)

Willingness to use a wearable device for managing infectious diseases in the
future: 3.39 (1-5)

93.33% of participants expressed satisfaction with information content of the
system

Overall PSSUQS satisfaction during use score: 1.29 (1-7)¢
Overall satisfaction questionnaire score: 4.41 (1-5)

61.9% said they were willing to wear patch for 1-2 days a week during the
day

47.6% said they were willing to wear patch for 1-2 days a week during the
night

81.25% agreed or strongly agreed with “I liked using the range-of-motion
sensor”

Overall satisfaction with Fitbit: 4.86 (1-5)

46% would prefer to continue treatment with a therapist and the system as
opposed to therapist only

90.8% reported satisfaction scores with the garment and app equal to or
greater than 2 (0-4)

Satisfaction score for tongue driven system: 4.56 (1-5)
Mean score for "I liked wearing the device": 3.60 (0-10)
89.1% would continue using the watch

53% agree/strongly agree with “Overall, | was satisfied with the activity
tracker”

100% patients found experience positive

Mean satisfaction with wearing Fitbit: 2.9 (0-4)

N/A®

95
72

74

84
71.2

67.8

93.33

81.57
88.2

61.9

47.6

N/A®

97.2

46

N/A®

91.2
36
89.1

N/A®

100

72.5

N/A®
N/A®
Higher
Moderate
Moderate
Higher
Moderate

Moderate

Higher

Higher
Higher

Moderate

Lower

N/A®

Higher

Lower

N/A®

Higher
Lower
Higher

N/A®

Higher

Moderate

(continued)
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Table 2. Continued.

Pais et al.*? Overall average satisfaction with wearable tool: 3.5 (1-5) 70 Moderate
Overall average satisfaction with wearable service: 3.6 (1-5) 72 Moderate
Peyrot et al.*® Mean overall satisfaction score: 69.4 (1-100) 69.4 Moderate
Savoldelli et al.** 71.43% of patients were satisfied with overall experience of using monitoring ~ 71.43 Moderate
kit
Schuurmans 10% willing to continue use of the ring-oximeter 10 Lower
et al.*
70% willing to continue use of the wrist-accelerometer 70 Moderate
40% willing to continue use of the core temperature device 40 Lower
100% willing to continue use of the COVIDA application 100 Higher
Schwenk et al.*® Mean score for form and design of the technology are optimal: 3.07 (0-4) 76.8 Moderate
Valiaho et al.’ 82.2% of the patients would be willing to use the wristband at home for 82.2 Higher
rhythm monitoring
Van Velthoven 75% were satisfied with the device 75 Moderate
et al.*
80% would recommend device to others 80 Moderate
Vaughn et al.>° Average satisfaction/acceptability score: 2.52 (0-4) 63 Moderate
Volcansek et al.*? 100% perceived continuous glucose monitoring device use as overall positive 100 Higher

and helpful

Note: To determine the level of satisfaction among respondents, we converted all numeric scores to score out of 100. We classified scores of less than 60 as
“lower satisfaction,” scores between 60 and 80 as “moderate satisfaction,” and scores greater than 80 as “higher satisfaction.” We reverse coded scales for

which a lower score indicated a more positive outcome.

®Please refer to main finding for more information. Scores were not able to be converted.

PQUEST 2.0: Quebec User Evaluation of Satisfaction with Assistive Technology

‘PSSUQ; Post-Study System Usability Questionnaire
9A lower score is better.

significant medical conditions such as chronic heart failure,
stroke, and epilepsy. None of the wearable technology across
the four studies was similar.

Discussion

To our knowledge, this represents the first review of pub-
lished empirical articles examining patients’ experience
with wearable technology. Several general observations
can be made from the findings. First, at present there is
not a large number of studies examining how patients
experience wearable technology. This is surprising given
the hype associated with wearables in health care.’>*
Much of this hype focuses on the benefits for health care
quality and patients generally with using wearable technol-
ogy to help promote wellness and prevention, while

managing various medical conditions. However, from a
patient experience standpoint, there is still much to know
and validate in this regard, especially as the technology con-
tinues to advance. Second, the extant literature, limited as it
is, does seem to support a positive patient experience with
wearables in terms of satisfaction and usability, although
the evidence is mixed when it comes to comfort. Third,
the moderate to higher satisfaction, usability, and comfort
findings across studies in the review do not suggest any
sort of pattern with respect to the type of wearable,
medical situation, or location. Rather, there is a fair
degree of inherent variety in the literature suggesting that
patients can have positive experiences with wearable tech-
nology regardless of the clinical context, treatment location,
or wearable itself.
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Table 3. Main relevant usability findings for select studies included in the review (n=24)

Ali et al.*? 86% agreed it was easy to navigate smartwatch app 86 Higher
80% found it easy to enter symptoms using the smartwatch 80 Moderate
Amore et al.® Mean SUS? score: 62.5 (0-100) 62.5 Moderate
Argent et al.”® Mean SUS? 90.8 (0-100) 90.8 Higher
Mean usability rating: 4.2 (1-5) 84 Higher
Bae et al.** Ease of use score: 2.85 (1-5) 57 Lower
Bhatlawande et al.’® System capability and usability score: 26.20 (0-40) 65.5 Moderate
Biondi et al.*® Average SUS® total score for the EEG system: 63.9 (0-100) 63.9 Moderate
Average SUS? for Fitbit: 81.6 (0-100) 81.6 Higher
Average PSSUQY for EEG: 2.4° (1-7) 65.71 Moderate
Average PSSUQ® for Fitbit: 1.9(1-7) 72.86 Moderate
Bonomettj et al.'’ Average PSSUQ® overall score: 1.54¢ (1-7) 78 Moderate
Average PSSUQP ease of use score: 1.29° (1-7) 81.57 Higher
Average PSSUQP ease of retrieving information score: 1.29° (1-7) 81.57 Higher
Boroojerdi et al.'® Median use difficulty: 7.0 (1-7)° 100 Higher
Bruno et al.?° Mean TAM-FF€ scores for four devices ranged from 1.9 for E4 device to 3.0 (1-7) for ~ 72.86-57.14 Moderate -
Epilog device (other two devices in between those means) Lower
40% strongly agreed that the E4 device was usable N/AF N/AF
52% strongly agreed that the IMEC device was usable N/AF N/AF
52% strongly agreed that the Everion device was usable N/AF N/AF
45% strongly agreed that the Epilog device was usable N/AF N/AF
Chang et al.”* Mean SUS? score: 77.70 (0-100) 77.70 Moderate
Cooper et al.? 88.24% agreed or strongly agreed with “I was able to use the range-of-motion N/Af N/AF
sensor by myself”
Demers et al.? Mean SUS? score: 85.4 (0-100) 85.4 Higher
D’Ancona et al.?® Mean score overall comfort and ease of use with the system: 3.9 (1-5) 78 Moderate
Goudelocke et al.?® 97.7% found the system easy to use 97.7 Higher
Grym et al.” Mean ease of functionality score at first follow-up: 4.5 (1-5) 90 Higher
Mean ease of functionality score during second trimester: 4.6 (1-5) 92 Higher

(continued)
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Table 3. Continued.

Mean ease of functionality score during third trimester: 4.6 (1-5) 92 Higher
Mean ease of functionality score postpartum: 4.2 (1-5) 84 Higher
Hendriks et al.* Median ease of use score for inertial measurement unit sensors: 9 (0-10) 90 Higher
Ingvaldsen et al.> Median engagement score at two weeks: 3.5 (1-5) 70 Moderate
Median functionality score at two weeks: 4.3 (1-5) 86 Higher
Median engagement score at four weeks: 3.5 (1-5) 70 Moderate
Median functionality score at four weeks: 4.4 (1-5) 88 Higher
Kane et al.* 70% found system concept easy to understand 70 Moderate
Kim et al.* 63.6% said system calibration was very easy 63.6 Moderate
50% preferred the tongue driven system over current assistive technologies 50 Lower
regarding ease of use
Lakshminarayanan Mean score for ease of putting on and taking off: 3.2 (1-5) 64 Moderate
et al.*®
Mean score for ease of control: 4.0 (1-5) 80 Moderate
Mean score for safety of use: 4.6 (1-5) 92 Higher
Mean score for ease of maintenance: 3.8 (1-5) 76 Moderate
Macea et al.*® Median usability score for using wearable device for up to &4 weeks: 7 (1-10) 70 Moderate
Malhotra et al.* L4% agree/strongly agree with "l found the activity tracker to be clear and N/Af N/Af
understandable to use"
Vaughn et al.* Average ease of use score: 3.76 (0-4) 94 Higher
Average technical capability: 3.18 (0-4) 79.5 Moderate
Virbel-Fleischman Median overall SUS® score: 87.5 (0-100) 87.5 Higher
etal.’?
Median SUS? scores for PKG watch: 90 (0-100) 90 Higher
Median SUS? scores for Kinesia 360: 87.5 (0-100) 87.5 Higher
Median SUS? scores for STAT-ON: 95 (0-100) 95 Higher

Note: To determine the level of satisfaction among respondents, we converted all numeric scores to score out of 100. We classified scores of less than
60 as “lower satisfaction,” scores between 60 and 80 as “moderate satisfaction,” and scores greater than 80 as “higher satisfaction.” We reverse
coded scales for which a lower score indicated a more positive outcome.

Abbreviations: EEG, electroencephalogram.

SUS: System Usability Scale

PPSSUQ, Post-Study System Usability Questionnaire

A lower score is better

9Higher score indicates favorable result in this case.

¢TAM-FF: Technology Acceptance Model Fast Form

'Please refer to main finding for more information. Scores were not able to be converted.
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Table &. Main relevant findings related to comfort of wearable for select studies included in the review (n=14).

Adams et al.™ 25% responded "very positive” and 50% responded "positive” to "how comfortable were ~ N/A® N/A?
the wearable sensors?”
Bhatlawande et al."® 80% appreciated comfort of the system 80 Moderate
rown et al. o at least adequately satisfied with comfor igher
B t al."? 100% at least adequately satisfied with comfort 100 High
Bruno et al.° 42% responded that the E4 device was comfortable during sleep 42 Lower
40% responded that the IMEC device was comfortable during sleep 40 Lower
63% responded that the Everion device was comfortable during sleep 63 Moderate
40% responded that the Epilog device was comfortable during sleep 40 Lower
28% responded that the E&4 device was comfortable to be worn for a long time 28 Lower
35% responded that the IMEC device was comfortable to be worn for a long time 35 Lower
52% responded that the Everion device was comfortable to be worn for a long time 52 Lower
50% responded that the Epilog device was comfortable to be worn for a long time 50 Lower
D’Ancona et al.”® Mean score level of comfort during measurement: 4.0 (1-5) 80 Moderate
Mean score overall comfort and ease of use with the system: 3.9 (1-5) 78 Moderate
Grym et al.?® Mean wearability score at first follow-up: 4.0 (1-5) 80 Moderate
Mean wearability score at second trimester: 4.1 (1-5) 82 Higher
Mean wearability score at third trimester: 4.2 (1-5) 84 Higher
Mean wearability score postpartum: 3.9 (1-5) 78 Moderate
Kinsella et al.** Mean response to how much participant agrees with "The special glasses fit comfortably 84 Higher

on my face": 4.2 (1-5)

Kleiman et al.>® The device was uncomfortable to wear: 5.23 (0-10)° 52.3 Lower
Lakshminarayanan Average score for “comfortable to wear”: 4.3 (1-5) 86 Higher
et al.*®

Macea et al.>® Median score for comfort using sensor device/patches: 7 (1-10) 70 Moderate
Malhotra et al.* 62% agree/strongly agree with "The activity tracker was comfortable to wear” N/A? N/A?
Stellpflug et al.*’ About 70% agreed that the device was comfortable to wear 70 Moderate
Taylor-Pillae et al.*® 100% reported that the PAMSys was comfortable to wear for the full 48 h 100 Higher
Van Velthoven et al.* 49% felt the device was comfortable to wear 49 Lower

Note: To determine the level of satisfaction among respondents, we converted all numeric scores to score out of 100. We classified scores of less than 60 as
“lower satisfaction,” scores between 60 and 80 as “moderate satisfaction,” and scores greater than 80 as “higher satisfaction.” We reverse coded scales for
which a lower score indicated a more positive outcome.

?Please refer to main finding for more information. Scores were not able to be converted.

PA lower score is better.
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Table 5. Comparison of comfort, usability, and satisfaction levels for select studies in the review (n=14).

Amore et al.? No finding Moderate Moderate
Moderate
Higher
Bae et al. No finding Lower Moderate
Moderate
Bhatlawande et al.™® Moderate Moderate Higher
Bonometti et al."” No finding Moderate Higher
Higher Higher
Higher
Boroojerdi et al.'® No finding Higher Moderate
Lower
Bruno et al.?° Lower Moderate - Lower No finding
Lower N/A
Lower N/A
Lower N/A
Moderate N/A
Lower
Lower
Lower
D’Ancona et al.”? Moderate Moderate No finding
Moderate
Grym et al.” Moderate Higher No finding
Higher Higher
Higher Higher
Moderate Higher
Kim et al.*® No finding Moderate Higher
Lower
Kleiman et al.* Lower No finding Lower
Lakshminarayanan et al.* Higher Moderate No finding
Moderate
Higher
Moderate
Macea et al.*® Moderate Moderate No finding
Van Velthoven et al.*’ Lower No finding Moderate
Moderate
Vaughn et al.* No finding Higher Moderate
Moderate

From a practical standpoint, the review findings suggest their clinical monitoring, for empowering patients to
that health care organizations should view wearable tech- engage in their health care, and to provide important data
nology as a viable complement to other traditional aspects  for decision making. Extant literature already shows wear-
of patient care, that can be used to help physicians in able technology to be cost-effective and able to increase
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quality-adjusted life years for individuals.® But to gain
widespread acceptance, physicians will want to be reim-
bursed appropriately for investing in such technology and
for the additional work associated with using wearable tech-
nology in their practices.

Future research opportunities related to the
wearable experience

Additional research opportunities exist that will help
enhance the empirical literature on patients’ experiences
with wearable technology. An obvious one is the need for
additional studies that examine the experience within a
multivariate context, to help determine which factors are
most associated with either a positive or negative wearable
experience.”® Such studies would require: (a) larger sample
sizes in order to include more contextual variables in
models that can isolate the independent effects of various
factors on experiential variables like satisfaction and usabil-
ity; (b) different types of wearables and medical situations
examined in the same study to compare patients’ experi-
ence; and (c) greater inclusion of quality and effectiveness
measures in the same studies as the patient experience mea-
sures. The ability to compare reported levels of quality and
effectiveness in the same study as levels of satisfaction and
usability can offer a robust picture of wearable value in
patient care. For example, if a specific wearable can
deliver both patient satisfaction and improved quality of
care, it merits greater investment than one that does less.

Longitudinal studies that assess the wearable experience
over time in patient care situations are also needed. There is
evidence that individuals generally may become less
engaged or satisfied with a wearable as they use it longer.
However, this research has focused on the voluntary use of
wearable devices for general health and wellness monitoring,
such as in the use of smart watches. There is less understand-
ing of whether patients whose conditions require them to
engage with different types of wearables also experience a
more negative or ambivalent experience as time goes on.
Generally, patient perceptions of usability or comfort may
indeed change over time.”® If a wearable is used for a longer
period, it makes sense to gauge how patients interact with
that wearable for the full time they have it. In addition, quali-
tative investigations of patients’ experiences can create a more
precise understanding of the most important parts of a
patient’s wearable experience. For instance, is comfort as
important as usability? Can patients be satisfied with a wear-
able even if it is perceived as less comfortable? What specif-
ically does ‘“usability” mean across different types of
medical situations and wearable technologies? Does satisfac-
tion depend on other dimensions such as usability and
comfort? Questions such as these require data collection
from patients that go into greater depth around their everyday
experiences with wearable technology.

Two related limitations of the review are worth noting.
First, it is possible that some relevant empirical studies of
the wearable experience were missed. For example, there
could be peer-reviewed research that examines patient sat-
isfaction or usability as a minor aim such that specific find-
ings are not identified in an article title or abstract. Second,
there may be data on the patient experience not published in
peer-reviewed journals that was missed as only research pub-
lished in peer-reviewed journals was included in the review.
For example, survey data collected by private companies
around patient perceptions related to wearables might exist,
although it might be assumed that in these instances, validat-
ing whether or not a given survey respondent actually has
used a specific wearable is difficult. We decided to hold to
the gold standard of including only research that had under-
gone peer-review and which used patient samples where it
was validated a specific type of wearable had been used by
those being asked about their experiences.

Conclusion

This review shows that the early literature on patients’
experience with wearable technology paints a promising
yet incomplete picture. In most situations, there are adequate
levels of satisfaction, usability, and comfort expressed by
patients towards wearable technology. What has to be
better understood is the array of factors which drive these
positive feelings, and how different dimensions of the
experience interact with each other over time to produce
higher levels of satisfaction with wearable technology.
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