JOURNAL OF MEDICAL INTERNET RESEARCH Chan et d

Review

Effects of Peer- or Professional-Led Support in Enhancing
Adherence to Wearable Monitoring Devices Among
Community-Dwelling Older Adults: Systematic Review of
Randomized Controlled Trials

Colette Sze Wing Chan, BSc; Mandy Ming Pui Kan, MSc; Arkers Kwan Ching Wong, PhD
School of Nursing, The Hong Kong Polytechnic University, Hung Hom, China (Hong Kong)

Corresponding Author:

Arkers Kwan Ching Wong, PhD

School of Nursing

The Hong Kong Polytechnic University

GH 502, The Hong Kong Polytechnic University
Hung Hom, 00000

China (Hong Kong)

Phone: 852 34003805

Email: arkers.wong@polyu.edu.hk

Abstract

Background: Despite the well-documented health benefits associated with wearable monitoring devices (WMDs), adherence
among community-dwelling older adults remains low. By providing guidance on the purpose and benefits of using WMDs,
facilitating goal-setting aligned with the device's features, promoting comprehension of the health data captured by the device,
and assisting in overcoming technological challenges, peers and health care professionals can potentially enhance older adults
adherence to WMDs. However, the effectiveness of such support mechanisms in promoting adherence to WMDs among older
adults remains poorly understood.

Objective:  The aims of this systematic review were to examine the effects of peer- or professional-led intervention programs
designed to improve adherence to WM Ds among community-dwelling older adults and to identify the intervention components
that may positively influence the effects of the intervention.

Methods: We conducted a comprehensive search across 7 el ectronic databases (Cochrane Central Register of Controlled Trials
[CENTRAL], PubMed, EMBASE, PsycINFO, British Nursing Index, Web of Science, and CINAHL) to identify articles published
between January 1, 2010, and June 26, 2023. We specifically targeted randomized controlled trials that examined the impact of
peer- or professional-led interventions on enhancing adherence to WM Ds among individuals aged 60 years and older residing in
the community. Two independent reviewers extracted data from the included studies and assessed the potential risk of biasin
accordance with the Cochrane Risk of Bias tool for randomized trials, version 2.

Results: A total of 10,511 studies were identified through the database search. Eventually, we included 3 randomized controlled
trials involving 154 community-dwelling older adults. The participants had a mean age of 65 years. Our review revealed that
increasing awareness of being monitored and implementing the SystemCHANGE approach, a habit change tool focusing on
personal goals and feedback, were effective strategies for enhancing adherence to WM Ds among ol der adults. All of theincluded
studies exhibited alow risk of bias.

Conclusions: By collaboratively designing specific goals related to WM Ds with health care professionals, including nurses and
physicians, older adults exhibited ahigher likelihood of adhering to the prescribed use of WM Ds. These goal -setting tool s provided
a framework for structure and motivation, facilitating the seamless integration of WMDs into their daily routines. Researchers
should prioritize interventions that target awareness and goal-setting as effective approaches to enhance adherence to WMDs
among older adults, thereby maximizing the realization of associated health benefits.
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Introduction

Overview

Theglobal populationisageing at an unprecedented speed, with
the number of people older than 65 years expected to double
from 1 billion in 2020 to 2.1 billion in 2050 [1]. The World
Health Organization has transformed this challenge into an
opportunity by putting forward the concept of “ healthy ageing,”
whichisabout creating an environment that enables older adults
to age with good health and well-being [2]. However, to put
this concept into practice, older adults, who are usualy living
with multiple chronic health conditions, have to be competent
in carrying out self-management activities, such as medication
management, health monitoring, and fall prevention. This is
more easily said than done, athough it is not impossible with
the help of emerging digital self-management technologies.

Wearable monitoring devices (WMDs) are a common digital
technology specifically designed to help people take charge of
their own health and develop anindividualized care or treatment
plan. WMDs, which include but are not limited to activity
trackers, pedometers, and smartwatches, are useful for collecting
awiderange of personal health datain real time, such asblood
pressure and heart rate, and revealing an individual’s physical
movements, GPS|ocation, and cal orie expenditure[3]. Not only
can WMDs ensure the safety of users by the early screening of
symptoms, but they can also empower users to continuously
measure their health and well-being independently without the
help of family members or health care professionals. Previous
studies have demonstrated that WM Ds are particularly effective
for older adults with chronic diseases. A systematic review of
the effectiveness of WMDs reported that WMDs could bring
about a noticeable increase in daily step count and
moderate-to-vigorous physical activities, although its impact
on reducing sedentary behavior was found to be insignificant

[4].

Despitethe benefits provided by WM Ds, studies suggested that
the rate of adherence to WMDs among older adultsis low. A
study showed that 1 in 3 adults abandoned the use of WMDs
within 6 months after purchasing one, while those aged 70 years
and older discontinued its use after only 2 weeks [5].
Nonadherence to WM Ds affects the compl eteness of health data
and impairs early detection of the aggravation of a disease,
which will eventually have a negative impact on the health of
users [6]. Previous studies indicated that the characteristics of
a WMD, such as its ease of use, size, security and privacy
setting, and maintenance cost, as well as the characteristics of
older adults, such as their technological competence and
perception of the usefulness of the WMD, are some factors that
may influence the intention of users to keep using the WMD
[5,7-9].

Peers or health care professionals are crucia in promoting the
long-term use of WMDs among older adults [10-12]. The
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literature suggests that these people can help older adults gain
insights into the purpose of using the WMD, facilitate the
planning and setting of goals with regard to the features of the
WMD, understand the health data captured in the WMD, and
overcometechnological difficulties[11,13,14]. However, tothe
best of our knowledge, there has been no systematic review
evaluating the effects of these peer- or professional-led
intervention programs on improving long-term adherence to
WMDs among older adults or identifying the specific
components in these programs that can lead to positive effects.
Conducting such reviews could help researchers and policy
makers design targeted strategiesto promote the use of WMDs,
ultimately leading to better health monitoring and improved
health care outcomes.

Objectives

This review ams to explore the effects of peer- or
professional-led intervention programs on enhancing adherence
to WMDs among community-dwelling older adults and to
disentangle the following research questions:

1. What existing interventions have been designed to improve
adherence to WMDs among community-dwelling older
adults?

2. What are the effects of these interventions on adherence to
WM Ds among community-dwelling older adults?

3. What intervention components may positively influence
the effects of interventions aimed at enhancing adherence
to WMDs?

Methods

Database Selection and Search Strategy

Thisreview was conducted according to the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
[15] guidelines, and the protocol was registered on PROSPERO
(CRD42023395459).

A total of 7 electronic databases (Cochrane Central Register of
Controlled Trials[CENTRAL], PubMed, EMBASE, PsycINFO,
British Nursing Index, Web of Science, and CINAHL) were
searched to identify articles published between January 1, 2010,
and June 26, 2023. A combination of search strings related to
“wearable monitoring devices,” “older adults,” “intervention
program,” and “adherence” were used. A complete search
strategy for each databaseis shown in Multimedia Appendix 1.
A manual search of the reference lists of the included articles
was performed to identify additional relevant articles.

Study Selection

This review intended to summarize evidence regarding the
effectiveness of peer- or professional-led interventions on
improving adherence to WMDs among community-dwelling
older adults by comparing those who did and did not receive
the intervention. For this review, our definition of peer-led and

JMed Internet Res 2024 | vol. 26 | €53607 | p. 2
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

professional-led interventions referred to how peers and health
care professionals contributed to promoting adherence to
WMDs. The dligibility criteriawere devel oped using the PICO
(population, intervention, comparison, and outcomes) process.

Inclusion and Exclusion Criteria

Articles on studiesthat adopted aparallel randomized controlled
trial (RCT), cluster RCT, or crossover RCT were eligible for
inclusion in the current review if the study participants were
community-dwelling older adults (with or without chronic
diseases) aged =60 yearsusing aWMD (population); apeer-led
or professional-led intervention that sought to improve WMD
adherence was tested (intervention); a comparison was made
with participants not exposed to the interventions (comparison);
and their adherence to the WMD was measured (outcomes).
Meanwhile, articles were excluded if they were in alanguage
other than English or Chinese; involved institutionalized or
hospitalized patients; involved patients who were cognitively
impaired or physicaly limited, making them incapable of
adhering to the WMD; and focused mainly on the clinical
outcomes of using WMD.

Screening Process

Articles identified from databases were imported to EndNote
20 to remove duplicates. All titles and abstracts were first
independently screened by 2 reviewers (MMPK and CSWC)
based on the eligihility criteriato identify potential articles. The
2 reviewers then independently reviewed the full text of these
articles to determine whether the articles satisfied the selection
criteria. Disagreementswere resolved by consensuswith athird
reviewer (AKCW).

Data Extraction and Appraisal of the M ethodological
Quality

The 2 independent reviewers extracted data from the included
studies to a Microsoft Excel template sheet and assessed the
potential risk of bias in the studies, in accordance with the
Cochrane Risk of Biastool version 2 (RoB 2) for randomized
trials [16]. The corresponding authors of the included articles
were contacted for missing data or clarification, if necessary.

https://www.jmir.org/2024/1/€53607
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The data extracted from each eligible article included the
following study characteristics:

« Methods: country and periods during which the study was
conducted, study design, and dropout rate

- Participants: characteristics of all the participants by groups
(eg, the number of participants, their mean age, gender,
ethnicity, educational level, and socioeconomic status)

- Features of the WMDs

- Interventions: description of theinterventiontype, provider,
content, frequency, and duration

- Controls

«  Outcomes: adherence, sustained usage, and time points

The RoB 2 tool addressed the biases that potentially affect the
results of an RCT in five domains: (1) bias arising from the
randomization process; (2) bias dueto deviations from intended
interventions; (3) bias due to missing outcome data; (4) biasin
measuring the outcome; and (5) bias in selecting the reported
result. The level of biasin each domain and the overall risk of
a study were judged to be either a “low risk of bias,” “some
concerns,” or a“highrisk of bias’ [16].

Data Synthesis

We have included qualitative studies in our research and
presented a summary of the findings in a narrative format. We
conducted both a thematic synthesis, following the narrative
synthesis guidelines established by Popay et al [17], and amore
theory-driven analysis to interpret the results.

Results

Selection

A total of 10,511 studies were identified from searching the
databases. After removing 1624 duplicated studies, 8887 articles
were screened based on their titles and abstracts. The full texts
of 33 articles that were deemed eligible were then assessed.
Finally, 3 articles were selected for the current review. No
further articles were identified from the reference list of the
included articles. The complete study selection process is
illustrated in Figure 1.
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Figurel. The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
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Study Char acteristics

Of the 3 selected studies, 2 were conducted in the United States
[18,19], and 1 was conducted in the Netherlands [20]. The study
with the highest dropout rate (75.4%) was that by Lutjeboer et
a [20]. All 3 articles used a 2-arm parallel-group RCT design
[18-20].

Table 1 summarizes the 3 articles that were included in this
study, which involved atotal of 154 participants. The mean age
of the participants was 65 years. The percentage of female

https://www.jmir.org/2024/1/e53607
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participants ranged from 41.7% to 61.8%. Two studies focused
on older adultswho had undergone akidney transplant [18,19],
while the remaining study involved older adults with no major
health problems [20]. The older adults in the included studies
had a relatively high level of education, with more than half
possessing an associate degree or higher [18,19]. The magjority
of participants in the two studies had an annual household
income of more than US $20,000 [18,19]. This suggests that,
in general, the participants had a fair to high socioeconomic
status.
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Table 1. Summary of the included articles (N=3).
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Author; De- Sam- Dropout Mean  Study Educa- Informa Random Interven-  Compari-  Out- Results  Interven-
year; sign ple rate (%) age popula- tionlev- tion izedra- tionam1l sonarm comes tion com-
country size,n (year); tion; e about tio (interven-  measure ponent
female ethnici- the tionarm2) and
patici- ty WMD?2 time
pants points
(%)
Lutje- Paral- 55 75.4 65.9; Adults NS Cus- 11 Awareof  Only knew Adher- Inteven- Con-
boeret el 18 who re- tom- thetemper- the shoe enceto tion Scious
a RCTP ceived meadeor- atureon tempera- orthope- group: aware-
(2020) their thope- thesensor  turewas dic 7.32 ness of
[20]; first pair dic that mea= beingmea- footwear housde; WMD ad-
Nether- of ortho- footwear suresuse  sured reflect- control  herence
lands pedic witha andnonuse (n=30) ed by group:  being
footwear tempera: (n=25) wearing 6.11 moni-
for a turesen- timein housdday toreden-
health sor to weeks 6 hances
condi- measure to 12 adherence
tion; use and toWMD
NSS nonuse
of ortho-
pedic
footweer
O'Brien Paral- 53 11.7 65.4;  Older 58% of  Fithit 11 Multicom- Standard ~ Adher-  Inteven- Tailored
etal lel 41.7  kidney partici- Charge ponent educational enceto tion individu-
(20200 RCT trans- pants 2 activi- physical informa- wearing group:  a activity
[29]; plantree hadan  tytrack- activity in- tionabout theactiv- 100%;  goas
United Cipients, asso- er mea tervention  posttrans- ity control  withvisu-
States 98% ciatede- suring System- plant tracker group: @l feed-
non-His greeor daily CHANGE (n=26) a6 92.3%  back
panic higher;  steps (ie, person- months from
over a system- WMD
90% based solu- promotes
had an tions sup- adherence
income port with toWMD
of >US visual feed-
$20,000 back from
the activity
tracker;
n=27)
O'Brien Paral- 46 23.3 65.4;  Older 52% of  Fithit 11 Multicom- Standard ~ Adher-  Inteven- Tailored
eta lel 417 kidney  partici- Charge ponent educational enceto tion individu-
(2021) RCT trans- pants 2 activi- physica informa- wearing group:  a activity
[18]; plantre- hadan  tytrack- activity in- tionabout theactiv- 96.5%; goas
United cipients, asso- er mea tervention  posttrans- ity control  withvisu-
States 87% ciatede- suring System- plant tracker group:  al feed-
non-His greeor daily CHANGE hedlthy at 12 80.8%; back
panic higher;  steps (ie, person- lifestyle months oddsra- from
7% a system-  choices tio6.6 WMD
had an based solu-  (n=23) (95%CI promotes
income tions sup- 2.1- adherence
of >US port with 21.2) toWMD
$20,000 visual feed-
back from
the activity
tracker;
n=23)

VM D: wearable monitoring device.
BRCT: randomized controlled trial.

°NS: not specified.
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WM D Information and Adherence Outcomes

The two studies that involved Fitbit smartwatches stated the
rate of adherenceto WMDs astheir outcome but did not specify
how it was measured [ 18,19]. In thethird study, which involved
orthopedic footwear for peoplewith afoot condition, adherence
(both use and nonuse) was measured using abuilt-in temperature
sensor [20].

Objective 1: Existing I nterventionsto Improve WM D
Adherence

Inthe 3 studies, weidentified 2 interventions aimed at enhancing
adherence to WMDs. In the study conducted by L utjeboer et al
[20], the intervention used was awareness of being monitored
for wearing time [20]. Specifically, the “no awareness’ group
only knew that their footwear contained WMDs, which in this
case were temperature sensors, but did not know the purpose
of the study. On the other hand, the“ awareness’ group received
aletter explaining the purpose of the study, thus ensuring they
were well informed of being monitored on the time they spent
wearing the WMDs.

Another intervention was the SystemCHANGE approach, in
which the focus was on changing habits by targeting personal
goasand providing feedback through 4 steps[18,19]. Thefirst
step involved identifying individuals who had an impact on the
participants’ level of physical activity. These individuals,
recognized by the participants as significant figures, could
include peers, family members, and health care professionals.
Then, the participants were asked to recognizetheir routine and
the impact of that routine. Subsequently, the identified routine
was graphically represented to help the participants understand
how it affected their physical activity patterns. The fina step
entailed developing a customized solution for the participants,
with the assistance of WMDs.

Objective 2: Effects of I nterventionson WMD
Adherence

Although theinterventionsin all 3 studieswere not specifically
designed to promote adherence or evaluate the components
contributing to adherence, they did report adherence rates at
single time points. The duration of the adherence that was
measured varied acrossthe studies, ranging from 12 weeks[20]

Figure 2. Risk of bias of the included articles (N=3).
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to 12 months [18]. The results demonstrated that the
participants’ awareness of being monitored while using WMDs
was effective in enhancing adherence. This was evident from
the longer mean wearing time in the intervention group (7.32
hours/day) compared to the comparison group (6.11 hours/day)
[20]. Similarly, the studies found that participants were more
likely to adhere to the WM Dswhen using the SystemCHANGE
approach, a habit change tool that targets personal goals and
provides feedback [18,19]. Adherence among the intervention
participantsin these 2 studieswas 100% at 6 months and 96.5%
at 12 months, in contrast to 92.3% and 80.8%, respectively, for
the control participants.

Objective 3: Components That Positively Influence
the Intervention Effect

In Lutjeboer et al’s study [20], physicians played a crucia role
in promoting adherence to WMDs. The effectiveness of the
intervention relied on physicians providing information about
the purpose of the study to the participants. In the studies
conducted by O’ Brien et a [18,19], both nurses and participants
worked together to achieve the intervention effect. The nurses
were responsible for guiding the participants to reflect on their
lifestyle during the monthly sessions, using the
SystemCHANGE approach. Meanwhile, the participants actively
engaged in formul ating and implementing the action plan, taking
an active role in the intervention process.

Risk of Bias Assessment

Figure 2[21] indicatesthat in the RoB 2 bias assessment, there
were “some concerns’ about the 3 articles [18-20]. All of the
included studies [18-20] demonstrated alow risk of biasin the
domains of “randomization process’ and “outcome
measurements.” In 2 studies [18,20], there was some concern
regarding deviation from intended interventions, astheresearch
staff may have been aware of the intervention during the trial.
The remaining study was rated as being of “low risk” for this
issue [19]. In terms of the measurement of the outcome, there
were some concerns with all 3 articles [18-20], as knowledge
of the intervention could have affected the study outcomes.
Regarding the sel ection of the reported result, there were“ some
concerns’ in 1 article [19], while the other 2 were considered
asbeing of “low risk” [18,19].
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Discussion

Principal Findings

In summary, this systematic review identified 3 RCTS, published
between 2020 and 2021, that reported adherence to WM Ds. Our
findings revealed that low-cost interventions aimed at increasing
adherence to WMDs were effective. Specifically, the review
highlighted 2 types of interventions that showed promise in
enhancing adherence to WMDs among older adults. The first
intervention involved raising awareness among older adults
about the wearing time of the devices. This approach aimed to
ensure that individuals were consistently wearing the devices
for the recommended duration. The second intervention strategy
involved the use of goal-setting tools. By setting specific goals
related to wearing the WMDs, older adults were more likely to
adhere to the prescribed use. These goal-setting tools could
provide individuals with the structure and motivation to
incorporate the use of WMDs into their daily routines.

It is surprising that none of the interventions in the included
articleswere primarily aimed at promoting adherenceto WMDs
but rather at examining the effectiveness of the WMDs in
enhancing health outcomes. For instance, there was a study
about the effectiveness of WM Ds on increasing step count, but
no data were presented on the wearing time of the WMDs[22].
Another study examined adherence to an intervention program
[23]. This study focused on assessing how well participants
adhered to a specific intervention or treatment program rather
than on specificaly evaluating adherence to WMDs.
Furthermore, most of the cross-sectiona studies identified in
the systematic review concentrated on investigating the reasons
and factors influencing the use or nonuse of WMDs by older
adults [5,7,9,24-26]. These studies aimed to understand the
barriers and facilitators associated with older adults adoption
and acceptance of WM Ds but did not explore how older adults
can sustain the use of WM Ds over an extended period.

It is aso noteworthy that the pilot study on organ transplant
recipients[19] wasrelated to another parent article[18], which
theoretically followed up on the same population and
intervention at two different time points. The decrease in the
WMD adherence rate from 6 months (intervention: 100%;
control: 92.3%) to 12 months (intervention: 96.5%; control:
80.8%) implies that interventions targeting adherence should
be implemented to enhance the sustained use of WMDs for
health monitoring. Previous studies found that the barriers
contributing to the nonuse of WMDs included technological
concerns and user experiences [25-27]. For instance, a lack of
skills to use the WMDs, a feeling of uncomfortableness, and
inaccuracies in the physiological data collected by WMDs
reduced their use [27]. Additionally, inadequate support from
health care providersto encourage the use of WMDsmay reduce
the patients’ trust in the accuracy of the data, hence discouraging
WMD use [24]. Both eliminating such barriers and identifying
facilitators are necessary to enhance adherence to WMDs.

Our results from 2 studies [18,19] were consistent with the
findings from other studies. For instance, previous research has
shown that having health care professionals assist older adults
in setting health-rel ated goals and providing them with feedback

https://www.jmir.org/2024/1/€53607
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isacrucia factor influencing adherenceto WM Ds[11,26]. This
is because personalized goals and individualized interventions
can motivate older adults to achieve desired health outcomes
[11] and empower them to make choices related to their health
[28]. For example, the SystemCHANGE approach, asillustrated
in the 2 studies [18,19], involved guiding participants to
collaboratively establish goals with health care professionals
by modifying their current routines, thereby making the goals
more attainable.

In addition, O’ Brien et a [19] emphasized the importance of
consistently following up and providing physical incentives,
such as gift cards, to enhance mativation among older adultsto
sustain the use of WMDs. On the other hand, Lutjeboer et al
[20] found that older adults who were aware of being tracked
in their footwear use demonstrated improved adherence. This
finding can be explained by the Hawthorne effect in psychology,
whereby participants may ater their behavior when they are
aware of being observed [29]. In the case of orthopedic footwear
being prescribed by physicians, older adults may seek to
establish atherapeutic relationship by meeting the expectations
of their physician. Furthermore, older adults may exhibit a
greater willingnessto wear the footwear when they are pursuing
health-related goals [25].

Concerning whether professional-led or peer-led intervention
programs are more effective in enhancing WMD adherence,
more information is needed before coming to a conclusion.
Combining the results from the included studies, hedlth care
professionals were found to have played an important role in
assisting the participants in improving WMD adherence. A
probable explanation for this is that health care professionals,
such as physicians and nurses, could monitor the progress of
older adults and answer any questions they might have [30].
However, it isunclear whether the effect of peersiscomparable
to that of professionals. For example, in O’'Brien et a’s studies
[18,19], monthly sessionswere carried out in groups. Thiscould
imply that aside from health care professionals, peer sharing
and support may help to enhance the WM D adherence of older
adults. However, the report lacks detailed information on the
group sessions, making it difficult to compare the effects of
professional-led and peer-led intervention programs.

Our study has some limitations. Even though we planned to
search for articles published during the past 13 years, the articles
that matched our criteria for inclusion were only published in
recent years. In addition, ameta-analysis on the topic could not
be performed due to the small number of articles and their
heterogeneity. This could be because WM Ds have only become
popular in recent years. Another limitation is linked to
population bias. Thisreport involved asmall samplesize of 154
older adults in total, and the population is assumed to be the
samein 2 of theincluded studies. Meanwhile, al of theincluded
studies targeted Western popul ations, so the results may not be
generalizable to people in other countries because factors such
astechnological know-how could influence WMD use behavior.

Conclusions

Our findings reveal ed that low-cost interventions were effective
in increasing adherence to WMDs. Several interventions have
been identified as effective in promoting adherence to WMDs.
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However, it isimportant to note that further studiesare needed  community-dwelling older adults. By expanding the range of
to validate the results and assess the effectiveness of these interventions and conducting more comprehensive studies, we
interventions. Researchers should also explore other potential  can enhance our understanding of the most effective strategies
behavior change interventions that could be beneficial in  for improving adherence to WMDs in this specific population.
improving adherence to WMDs, with a particular focus on
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