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Abstract

Background and Objectives: The aging population places increasing demands on our healthcare system. Mobile health offers the potential to
reduce this burden. The aim of this systematic review is to thematically synthesize qualitative evidence of older adults’ user engagement toward
mobile health, and to generate relevant recommendations for intervention developers.

Research Design and Methods: A systematic literature search was performed in Medline, Embase, and Web of Science electronic databases
from inception until February 2021. Papers on qualitative and mixed-methods studies that investigated older adults’ user engagement with
a mobile health intervention were included. Relevant data were extracted and analyzed using thematic analysis. The Critical Appraisal Skills
Program Qualitative Checklist was used to assess the quality of the included studies.

Results: Thirty-two articles were deemed eligible for inclusion in the review. Three overarching analytical themes emerged from the 25 descrip-
tive themes generated by the line-by-line coding: the limited capabilities, the prerequisite of motivation, and the importance of social support.

Discussion and Implications: Successful development and implementation of future mobile health intervention for older adults will be chal-
lenging given the physical and psychological limitations and motivational barriers that older adults experience. Design adaptations and well-
thought-out blended alternatives (i.e., combining mobile health with face-to-face support) might be potential solutions to improve older adults’
user engagement with mobile health interventions.

Keywords: Digital health, Electronic health interventions, User experiences

Translational Significance: User engagement with mobile health interventions is often low in older adults due to insufficient physical and
psychological capabilities and motivational barriers. Intervention developers should adapt the design of future mobile health interventions
to the limited capabilities of older adults. They should consider including social support options to overcome technological issues and to
increase motivation, and they should focus on developing blended alternatives (i.e., combining mobile health with face-to-face support) to
optimize older adults’ user engagement with mobile health interventions.

Background over) suffer from multimorbidity (i.e., the presence of two or
Population aging is a global phenomenon. Demographic more chronic medical conditions in an individual). Two out

projections predict that the global number of adults over the O,f five have three or more chronig condit.ic.)ns, and one out of
age of 60 will double to 2 billion by 2050 (United Nations eight has even five or more chror}lc COIldltl(?nS .(Oforl-Asenso
Department of Economic and Social Affairs, 2017). This dou- etal, 2,019)' k £OES w1th0ut. saying that this high prevalence
bling poses major societal challenges, including challenges of multimorbidity puts considerable pressure on our health-
related to personal health and health care (World Health care system (Glynn et al,, 201,1)‘ . .
Organization, 2017). Indeed, becoming older is character- Mobile health (mHF:alth) Interventions, a sul‘)set‘ of digi-
ized by a progressive decline in functional capacity and an tal heglth (1..e., use of information and communication tech-
increased incidence of chronic diseases, such as cardiovascu- nologies to 1mprove human health, healthce.lre Services, and
lar discase, cancer, and diabetes (Brady et al., 2014; Kart et wellness for individuals and across populations) specifically
al., 1992; Pawelec et al., 2014). A recent systematic review dedicated to use mobile devices to perform medical and pub-
reported that two-thirds of older adults (aged 65 years and lic health practices (Wong & Wang, 2019), may assist older
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adults in the prevention, early detection, and management
of chronic diseases and long-term conditions (Steinhubl et
al., 2015). By doing so, mHealth interventions may offer a
solution to unburden the healthcare system (Steinhubl et al.,
2013). With the steady increase of smartphone and tablet
use, mHealth interventions have gained increasing popularity,
including among older adults (Seifert & Vandelanotte, 2021).
Recent systematic reviews summarized existing mHealth
interventions aimed at the primary, secondary, and tertiary
prevention of chronic diseases in older adults (Kampmeijer et
al., 2016; Matthew-Maich et al., 2016; Schorr et al., 2021).
Findings indicated that mHealth interventions indeed offer
the potential as a suitable tool for the promotion of health
behaviors, self-management of chronic diseases, and medica-
tion adherence (Wildenbos et al., 2018). However, previous
research also showed that, despite the interest and inten-
tion of older adults to use mHealth interventions (Seifert &
Vandelanotte, 2021), user engagement with mHealth inter-
ventions is often low and inconsistent among the target group
(Hoque & Sorwar, 2017; Lee & Coughlin, 2015).

User engagement, which is a complex, multidimensional
concept, has been widely studied from different perspectives.
Whereas behavioral scientists generally conceptualize user
engagement as the degree of usage, computer scientists tra-
ditionally consider user engagement as the subjective expe-
rience with the intervention (Perski et al., 2017). As both
perspectives are valuable and necessary to comprehensively
understand the concept of user engagement, Perski et al.
recently merged both perspectives into the following inte-
grative definition: “Engagement with digital behavior-change
interventions (DBCIs) is (1) the extent (e.g., amount, fre-
quency, duration, depth) of usage and (2) a subjective experi-
ence characterized by attention, interest and affect” (Perski et
al., 2017). Understanding older adults’ user engagement with
mHealth interventions is needed, as a direct link between user
engagement and intervention effectiveness has been assumed
(Donkin et al., 2011).

Up till now, a number of qualitative and mixed-methods
studies have been conducted to investigate older adults’ user
engagement with mHealth interventions. The results of these
studies have not been synthesized. Nevertheless, synthesizing the
results from qualitative and mixed-methods studies can provide
rich information to enhance the development and implementa-
tion of impactful mHealth interventions for this target group.
Consequently, the aim of the current systematic review was to
thematically synthesize qualitative studies that explored older
adults’ user engagement toward mHealth interventions.

Method

This systematic review was conducted according to the
Enhancing Transparency in Reporting the Synthesis of
Qualitative Research statement (Tong et al., 2012; see
Supplementary Table 1). The protocol for the systematic
review was registered on the International Prospective
Register of Systematic Reviews with registration number:
CRD42022322390.

Search Strategy and Study Selection

A comprehensive literature search was conducted in the
following databases: Medline (Pubmed interface), Embase
(Embase.com interface), and Web of Science from inception
until February 2021. The search strategy was developed by
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the first author (J. van Acker) using the PICO (population,
intervention, control, outcome) acronym, and reviewed by an
experienced health sciences research librarian. The population
of interest was older adults, the intervention included mHealth
interventions, and the study outcome was user engagement.
The search strategy was piloted in Medline prior to being
applied to the other databases. An example of the complete
Medline search strategy, which was limited to peer-reviewed
English-language articles, is available in Supplementary Table
2. After running the search strategy in each database, records
were imported into Endnote, and duplicates were removed
using the appropriate function within Endnote. Subsequently,
the remaining records were uploaded to the Rayyan screen-
ing application, and titles, abstracts, and full texts were
screened by two reviewers independently (J. van Acker and
S. Compernolle) against the inclusion and exclusion crite-
ria. Any disagreement between the reviewers was solved by
discussion. Studies were included if they were conducted in
older adults with a mean/median age of 60 years or older
(depending on what was presented), and if they evaluated the
user engagement of an mHealth intervention using a quali-
tative or mixed-methods study. Given the lack of consensus
on the concept of user engagement, it was decided to broadly
define user engagement, and include all studies assessing
acceptability, feasibility, attitude, engagement, experience,
satisfaction, and preferences toward/with mHealth interven-
tions. mHealth interventions were defined as those interven-
tions that use mobile communication technologies such as
smartphones, personal digital assistants, hand-held tablets, or
other portable and wireless devices to support medical and/
or public health practice. Web-based interventions were only
included if specifically stated that they were consulted using
mobile devices. Interventions delivered using non-mobile
devices were excluded, as well as studies using virtual real-
ity and robots. Also, studies focusing on teleconsultations via
video or telephone conversations were excluded, because we
were mainly interested in automated mHealth interventions
with minimal human involvement. Lastly, it was decided to
also exclude studies in which participants were exposed to
the mHealth intervention for less than 1 week, as the authors
argued that a minimal exposure duration is needed to provide
valuable information on user engagement.

Quality Assessment

The Critical Appraisal Skills Program Qualitative Checklist
was used to appraise the methodological quality of the included
studies (“Critical appraisal skills qualitative checklist,” 2013).
The checklist consists of 10 items assessing the research aims,
qualitative methodology, research design, recruitment strat-
egy, data collection, reflexivity of the researchers, ethical
issues, data analysis, findings, and significance of the study.
Each item was rated as “Yes,” “Can’t tell,” or “No” by two
independent reviewers (]. van Acker and S. Compernolle), and
a sum score was calculated to decide whether the included
studies were of high (meeting at least 8 of the 10 criteria),
medium (meeting 5-7 criteria), or low quality (meeting 4 or
less criteria). When different ratings were assigned to a study
by the two reviewers, a third reviewer (L. Maenhout) was
consulted.

Data Synthesis and Analysis

First, relevant study and intervention information were
extracted using a standardized data extraction form in
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Microsoft Excel by the first and last authors independently.
Second, all included studies were imported into NVivo
12 software to thematically synthesize the results of each
study as described by Thomas and Harden (2008). During
the first stage of the thematic synthesis, inductive line-by-
line coding was performed to reduce the relevant data into
meaningful codes. In the second stage, the initial codes were
abductively organized (Thompson, 2022) into descriptive
themes using the conceptual model of user engagement by
Perski et al. (2017) and using more unanticipated induc-
tive themes. The conceptual model classifies potential fac-
tors contributing to user engagement with DBClIs into two
categories: intervention factors and contextual factors.
Intervention factors consist of content-related (e.g., behav-
ior-change techniques [BCTs]) and delivery-related (e.g.,
design, guidance, and personalization) factors. Contextual
factors refer to the setting in which the intervention is used
and the population using it. The setting is divided into phys-
ical factors (e.g., access, location, and policy) and social
factors (e.g., culture, norms, and social cues). The popula-
tion consists of demographic (e.g., age and gender), physi-
cal (e.g., physique), and psychosocial (e.g., motivation and
self-efficacy) factors. In the final stage, analytical themes
were developed by identifying conceptual links across
themes and to go beyond the findings of the primary stud-
ies. The thematic synthesis process was conducted by two
independent reviewers (J. van Acker and S. Compernolle).
A third reviewer (L. Maenhout) was involved in cases of
discrepancy.

Results

Study Selection

The study selection process is outlined using the PRISMA
flowchart in Figure 1. A total of 2,485 records were identi-
fied, of which 909 were removed because they were dupli-
cates. The titles and abstracts of the remaining 1,576 records
were screened against the eligibility criteria, and 287 full texts
were read. The final sample consisted of 32 papers.

Study and Intervention Characteristics

Table 1 shows the study characteristics of the included studies.
The majority of the included studies were conducted in Europe
(n = 21). Six studies were conducted in North America, four
in Australia, and one in Asia. Studies were published between
2014 and 2021. Almost half of the studies (14 of 32) used a
mixed-methods design to explore older adults’ user engagement
toward mHealth interventions. Eighteen studies used a qualita-
tive design. Qualitative data were collected using focus groups (7
= 6) and individual face-to-face interviews (7 = 27) at the end of
the intervention period. The sample size varied from 7 to 50 par-
ticipants, and the mean age of the participants was between 60
and 86 years. The most frequently investigated outcomes were
user experience and acceptability. Table 2 presents the interven-
tion characteristics of the included studies. The majority of the
interventions focused on primary (7 = 13) or tertiary prevention
(n = 18). Promoting physical activity was the most frequently
occurring focus in primary prevention interventions (7 = 9),
whereas wheart failure self-care (7 = 3) was most common in
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Figure 1. PRISMA flowchart of study selection process.
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tertiary prevention interventions. A range of BCTs was deployed
in the included interventions, and almost all interventions were
delivered using a smartphone (7 = 16) or a tablet (7 = 18).

Quality Appraisal

The overall quality of the included studies was rated as
“high” (n = 25), “medium” (n = 7), and “low” (n = 1) using
the Critical Appraisal Skills Program checklist. The major-
ity of the criteria were positively rated, except the criterion
regarding the relationships, that is, the relationship between
the researcher and the participants was rarely discussed. For
details on the quality assessment, see Supplementary Table 3.

Descriptive Themes

Twenty-five descriptive themes were identified based on the
conceptual model of user engagement by Perski et al. (2017)
and are presented in Figure 2. Descriptive themes were sub-
divided into contextual factors and characteristics of the
mHealth intervention itself. Contextual factors included
population characteristics (e.g., age, computer literacy, multi-
morbidity, sensorimotor problems, motivation, and personal
relevance) and setting characteristics (e.g., culture, social
support, and location). mHealth characteristics included fac-
tors related to the delivery (e.g., mode of delivery, design and
esthetics, ease of use, complexity, credibility, guidance, per-
sonalization, interaction, and novelty) and factors related to
the content of the intervention (e.g., goal setting, self-mon-
itoring, feedback, reminders, social support, and gamifica-
tion). Regarding the contextual factors, three new factors
were identified, namely multimorbidity, sensorimotor prob-
lems, and social support. Regarding the mHealth characteris-
tics, gamification was added to the content-related factors of
Perski’s conceptual model.

Analytical Themes

Three overarching analytical themes emerged from the
descriptive themes generated by the line-by-line coding: (a)
limited capabilities, (b) prerequisite of motivation, and (c)

Mode of delivery
Design and aesthetics

importance of social support. Table 3 provides an overview
of the analytical themes, with corresponding descriptive
themes and examples of quotations retrieved from the pri-
mary studies.

Limited capabilities

Older adults’ indicated that they experience physical and
psychological limitations to successfully engage in mHealth
interventions. Sensorimotor problems were frequently men-
tioned as physical limitations (Bhattarai et al., 2020; Hawley-
Hague et al., 2020; Hill et al., 2018). For example, visual
and hearing impairments, which are common in older adults,
make it challenging to use mHealth interventions. Consulting
information on small smartphone screens or hearing smart-
phone notifications was mentioned as being extremely dif-
ficult (Bhattarai et al., 2020; Hill et al., 2018). Also, older
adults with arthritis indicated that the lack of mobility in
their fingers limits them from efficiently using mHealth
applications (Bhattarai et al., 2020; Hawley-Hague et al.,
2020). Consequently, tablet-based interventions with large
keys and good sound quality are preferred by the majority
of older adults (Bhattarai et al., 2020; Burkow et al., 2018;
Gallagher et al., 2020; Goransson et al., 2018; Paul et al.,
2017). Regarding psychological limitations, computer liter-
acy was often cited as an important constraint for mHealth
user engagement (Brickwood et al., 2020; Jensen et al., 2019;
Kim & Choudhury, 2020). Although levels of computer lit-
eracy varied greatly between older adults (Gallagher et al.,
2020), the results of the included studies clearly indicated that
the low levels of computer literacy in older adults negatively
influenced the adoption and usage of mHealth interventions.
Importantly, the lack of computer skills resulted not only in
the nonuse or wrong use of certain functionalities, but also
in the emergence of negative feelings, such as low self-es-
teem, anxiety, and depression (Brickwood et al., 2020; Ehn
et al., 2018; Gallagher et al., 2020; Goransson et al., 2018;
Williams et al., 2014). As such, older adults indicated that
minimizing the complexity and maximizing the ease of use

Demographic factors: Physical factors:
Age Multimorbidity

Social support

Ease of use Computer literacy Sensorimotor problems
Complexity
Credibility ! /
Guida.ncel Psychological factors:
Personalization > De“Verv POpUIBtiOn Motivation
Interaction Personal relevance
y
mHealth
. . »y ENGAGEMENT [« Context
intervention
Behavior change Physical environment:
techniques R Content Setting Location
Goal setting
Self-monitoring
Feedback T
Reminders

Social environment:
Culture
Social support

Figure 2. Descriptive themes based on the conceptual model of user engagement of Perski et al. (2017). Italicized factors are those that were not

present in the initial model of Perski et al.
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should be a key priority to optimize user engagement with
future mHealth interventions (Goransson et al., 2018; Hill et
al., 2018; McBride et al., 2020; Paul et al., 2017; Puri et al.,
2017). In the study of Roberts et al., participants reported that
the extent to which the level of difficulty of an mHealth app
was suitable for the users affected the perceived personal rel-
evance, which in turn positively influenced user engagement
(Roberts et al., 2019). Next to the difficulty level of the appli-
cation, the results also showed that the content of the inter-
vention should be tailored to the individual needs of the users
(Bhattarai et al., 2020; Kassavou et al., 2020; Peng et al.,
2021). For example, older adults emphasized the importance
of individualized, realistic goals to increase user engagement
in mHealth apps (Peng et al., 2021). Tailored interventions
are more likely to be motivating, which immediately brings
us to the next analytical theme.

Prerequisite of motivation

Motivation seemed to be an important prerequisite for older
adults’ user engagement with an mHealth intervention. Older
adults that are motivated to monitor or change their behavior
and health outcomes, as well as to use digital tools reported
a higher user engagement (Ehn et al., 2018; Hagglund et al.,
2019; Peng et al., 2021). In general, secondary and tertiary
prevention mHealth interventions were considered to be
more motivating, compared to primary prevention mHealth
interventions. Both personal relevance and perceived useful-
ness were mentioned as contributing factors for these differ-
ences (Peng et al., 2021; Roberts et al., 2019; Williams et al.,
2014). Older adults who feel like they do not need to change
their behavior, or who do not understand the importance of a
healthy lifestyle and self-management of diseases are not moti-
vated to use mHealth interventions. Similarly, older adults
with a low level of computer literacy and self-efficacy toward
technology use, and a lack of interest in digital tools or appli-
cations is usually not motivated to start using an mHealth
intervention. For those older adults who are motivated to
start using an mHealth intervention, intervention content and
delivery are important to maintain motivation (Argent et al.,
2019; Ehn et al., 2018; Goransson et al., 2018). Regarding the
content, several behavior- change techniques were found to
be motivating—at least if they were implemented “in a good
way.” First, prompting self-monitoring of health behavior and
health-related parameters positively influenced older adults’
user engagement (Bhattarai et al., 2020; Cabrita et al., 2019;
Ehn et al., 2018; Lefler et al., 2018; Williams et al., 2014).
Second, prompting goal setting and intention formation posi-
tively affected older adults’ user engagement (Ehn et al., 2018;
Hawley-Hague et al., 2020; Jensen et al., 2019; Roberts et
al., 2019). In the study of Peng et al., self-monitoring and
goal setting were mentioned as being the most important
BCTs to support older adults in becoming a long-term user
(Peng et al., 2021). As mentioned previously, setting personal
and realistic goals was necessary to avoid users becoming
demotivated (Peng et al., 2021; Roberts et al., 2019). Third,
prompting review of behavioral goals and providing feed-
back on performance also contributed to sustained motiva-
tion and increased user engagement (Brickwood et al., 2020;
Cabrita et al., 2019; Ehn et al., 2018; Kassavou et al., 2020).
Importantly, feedback should be formulated positively, and
constructively, also when the progression is the modest (Ehn
et al., 2018; Tabak et al., 2020). Finally, providing opportuni-
ties for social comparison popped up as an important BCT to
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stay motivated (see the next analytical theme; Bhattarai et al.,
2020; Hagglund et al., 2019; Scase et al., 2017; Tabak et al.,
2020). Next to the BCTs, gamification also deserved attention
when discussing older adults’ user engagement in mHealth
interventions. Whereas some older adults found the included
gamification elements disruptive and inappropriate (Argent et
al.,2019; Roberts et al., 2019), other older adults perceived it
as pleasant and attractive (Tabak et al., 2020).

Importance of social support

Receiving social support from family and friends positively
influenced older adults’ user engagement with an mHealth
intervention (Burkow et al., 2018; Kim & Choudhury, 2020).
More positive attitudes were found if older adults’ relatives
showed commitment with the mHealth intervention, and
increased usage was reported if older adults’ relatives offered
help with the installation and (first) use of the mHealth inter-
vention (Burkow et al., 2018; Dithmer et al., 2016; Gallagher
et al., 2020; Hagglund et al., 2019; Tabak et al., 2020). In
particular, the help from younger family members, such as
children and grandchildren, was perceived to be valuable,
as younger people generally have more digital expertise
(Gallagher et al., 2020; Kim & Choudhury, 2020). Next
to family and friends, the active involvement and guidance
of health practitioners were also highlighted as an import-
ant contributor to older adults’ user engagement with an
mHealth intervention (Bhattarai et al., 2020; Roberts et al.,
2019). mHealth interventions with professional support were
considered to be more credible and motivating, and mHealth
interventions that were recommended or delivered by health
practitioners with whom the older adults have a relationship
of trust were more likely to be used (Bhattarai et al., 2020;
Brickwood et al., 2020; Roberts et al., 2019). Also, mHealth
interventions focusing on the tertiary prevention of diseases
were regarded as being risky if they were implemented with-
out professional support. Finally, the role of other older adults
and patients seemed to influence older adults’ user engage-
ment with mHealth interventions. Stories and testimonies
from older adults and patients in comparable situations were
highly appreciated, as well as the ability to compare their own
behavior/performance with the behavior/performance of oth-
ers (Bhattarai et al., 2020; Hagglund et al., 2019). Especially,
those older adults with a competitive character indicated that
the latter improved their user engagement with the mHealth
intervention (Burkow et al., 2018; Dithmer et al., 2016; Paul
etal., 2017).

Discussion

mHealth interventions for older adults have received grow-
ing attention in the literature in recent years. In light of the
increasing number of studies, this systematic review aimed to
synthesize the available qualitative evidence on older adults’
user engagement with mHealth interventions. A total of 32
studies were detected in this review, of which the majority
only evaluated one aspect of user engagement (e.g., the extent
of usage or the subjective experience characterized by inten-
tion, affect, and interest). Also, the intervention duration in
the mainstream of studies was rather low, making it difficult
to formulate conclusions on long-term user engagement.
The thematic synthesis revealed 25 descriptive themes, and
3 analytical themes: the limited capabilities of older adults,
the prerequisite of motivation, and the importance of social
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support. These themes should be carefully taken into account
to improve future mHealth interventions for older adults.

Descriptive Themes

Descriptive themes were identified based on the conceptual
model of user engagement by Perski et al. (2017). Although
the model is quite comprehensive and highly detailed, some
suggestions and concerns are outlined to further optimize the
model based on the results of the current review. First, the
position of computer literacy (i.e., basic computer knowledge
and skills) in the conceptual model is debatable. Although
our results showed that computer literacy is definitely worth
mentioning in the model, computer literacy should not be
classified as a demographic factor. As computer literacy has
to do with “cognitive skills,” we recommend classifying com-
puter literacy as a psychological factor. Second, sensorimo-
tor problems and social support appear to strongly influence
older adults’ user engagement with mHealth interventions.
Although sensorimotor problems and social support can be
accommodated in physical characteristics and social environ-
ment, respectively, explicitly mentioning these concepts in the
model is recommended to underlie their importance. Third,
our results indicate considerable overlap between content and
delivery of mHealth interventions. For example, the concepts
“challenge,” “complexity,” and “credibility” are not only
related to the delivery of an intervention, but might also be
linked to the content of the intervention (e.g., exercises might
not be challenging enough or too challenging). Modifications
might be appropriate to clarify these links in the model. Lastly,
gamification was not present in the initial model of Perski et
al. Gamification has gained popularity in the past years (Sardi
et al., 2017), and emerged as an important determinant of
older adults’ user engagement with mHealth interventions. It
is thus recommended to also add this concept to the model of
user engagement.

Analytical Themes

The first analytical theme focused on the limited capabilities
of older adults. These limited capabilities are twofold: First,
a loss of sensorimotor functioning was expressed by older
adults, and second, computer literacy popped up as a major
impeding factor. Unfortunately, the loss of sensorimotor func-
tioning is an inevitable consequence of human aging (Buckles,
1993; Seidler & Stelmach, 1995). A U.S. study estimated that
about 21% of older adults suffers from visual impairment,
such as macular degeneration and bifocal glasses (Pascolini
& Mariotti, 2012). Also, a population-based study conducted
in Australia showed that the incidence of hearing loss was
48% in adults aged between 60 and 69 years (Graydon et al.,
2019). Finally, arthritis and other rheumatic conditions are
reported to affect 60% of the U.S. population aged 65 years
and over. Consequently, adapting mHealth interventions to
these common physical problems, which were also reported
in the MOLD-US framework (Wildenbos et al., 2018) that
provides an overview of physical and functional aging barri-
ers related to the usability of mHealth interventions in older
adults is imperative. Next to the sensorimotor problems, the
prevalence of computer literacy also deserves attention in
older adults. According to the latest Digital Economy Outlook
Report from the Organization for Economic Cooperation and
Development, 63% of 55- to 74-year olds were connected to
the Internet (Oh et al., 2021). Despite the sharp increase in
the number of older Internet users over the last few years,
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our results indicated that older adults’ (perceived) computer
skills are still low. Presumably, this is caused by the fact that
computers and the Internet were not a part of their childhood
and early adult development (Poynton, 2005). To assist older
adults with low computer literacy, instructional videos and, if
possible, human support (i.e., blended approach) are recom-
mended (de Main et al., 2022; van Middelaar et al., 2018).

Not surprisingly, the key role of motivation, which is a
proximal determinant of behavior and central to most behav-
ior-change theories, also emerged as an analytical theme (Lens
& Vansteenkiste, 2020; Ryan, 2012). Within their systematic
review, Kampmeijer et al. concluded that the successful use
of eHealth and mHealth tools in health promotion programs
for older adults greatly depends on older adults’ motiva-
tion (Kampmeijer et al., 2016). Motivation to start using
an mHealth intervention is largely influenced by population
characteristics (e.g., computer literacy), as well as by the type
of prevention the mHealth intervention was focused on. Older
adults were generally more motivated to get started with a sec-
ondary and/or tertiary prevention intervention, compared to
a primary prevention intervention. This can be explained by
the fact that the expected health consequences of primary pre-
vention interventions typically occur in the long term, result-
ing in less subjective value than the more immediate rewards
produced by secondary or tertiary prevention interventions
(Blackburn et al., 2012; Rachlin et al., 1991). Consequently,
future mHealth interventions focusing on primary prevention
could be reframed on short-term positive consequences that
can be directly felt (e.g., pleasure) rather than on long-term
health benefits (Maltagliati et al., 2022). In contrast to initial
motivation, motivation to long-term user engagement with
an mHealth intervention appears to be mainly influenced by
intervention characteristics. Although limited knowledge is
available on how mHealth interventions can affect motiva-
tion (Asbjornsen et al., 2019), our results suggest that certain
BCTs, such as goal setting and feedback, contribute to older
adults’ long-term user engagement. Existing evidence also
suggests that older adults who have a personal aim and reach-
able goals are more likely to pursue the targeted behavior
change and are thus more likely to become a long-term user
(Kampmeijer et al., 2016). Next to the role of BCTs, previ-
ous research also highlighted the importance of gamification
and persuasive design techniques to stimulate motivation, and
affect user engagement (Asbjornsen et al., 2019; Johnson et
al., 2016). However, within the current review, no clear evi-
dence was found for superior persuasive design techniques,
and the views regarding gamification were mixed.

Finally, the importance of social support was derived from
the thematic synthesis. Indeed, human support can improve
user engagement and reduce attrition in digital health inter-
ventions (Ritterband et al., 2009). Older adults are interested
in mHealth interventions as long as the mHealth intervention
does not replace usual care. A previous systematic review,
summarizing influencing factors for the success and failure
of eHealth interventions, stated that the lack of face-to-face
communication was considered a key barrier for the suc-
cess of eHealth interventions (Granja et al., 2018). Within
this review, it was stated that eHealth is considered to be
impersonal, and therefore undermines the face-to-face com-
munication of usual care (Granja et al., 2018). Based on
this information, blended interventions should be preferred
over stand-alone mHealth interventions. Next to the support
from healthcare professionals, older adults also stressed the
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added value of peer support to increase user engagement with
an mHealth intervention. Peer support can be included in
mHealth interventions in several ways. Some examples are
feeds, direct text messaging, and (social media) group chats
(Fortuna et al., 2019). Finally, involving relatives in mHealth
interventions was highly valued. Consequently, (blended)
intergenerational interventions seem promising.

Strengths and Limitations

To our knowledge, this is the first systematic review synthesiz-
ing existing qualitative evidence regarding older adults’ user
engagement with mHealth interventions. As older adults have
specific needs and unique perceptions on mHealth, studying
this target group in isolation is useful (Batsis et al., 2019). The
review employed a rigorous methodology, including an exten-
sive search strategy, and a thorough quality appraisal. The
range of identified papers was broad, as both primary, sec-
ondary, and tertiary prevention interventions were included.
The use of thematic synthesis enabled us to go beyond pri-
mary studies, and to generate new interpretations in a sys-
tematic and well-documented way. As key descriptive themes
were reported across many different papers, our findings can
be considered to be robust. Despite these strengths, some lim-
itations should be recognized when interpreting the results.
The first limitation relates to the eligibility criteria of included
studies. Only peer-reviewed papers written in English were
included. Also, studies from which the full text was not avail-
able were excluded. Consequently, important evidence may
have been missed, and selection bias may have occurred. Also,
studies were eligible if the mean age was above 60 years. As
such, quotes and views from participants younger than 60
years may also be included in the review. Moreover, the qual-
ity of some included studies was not optimal. The majority
of the studies paid too little attention to the impact of the
relationship between the researcher and the participants.
Also, the intervention period of some included studies was
rather short, which makes it difficult to formulate statements
of long-term user engagement. Future research might consider
including a larger minimum intervention duration to solve
this problem. Additionally, the concept of user engagement
was broadly defined due to the heterogeneity of definitions
used in the past. Therefore, overlap might have arisen with
other concepts, such as user experience (i.e., the perceptions
and responses of older adults that result from using the inter-
vention), acceptance (i.e., how well older adults perceived
the intervention and the extent to which the intervention met
their needs), and usability (i.e., the extent to which the inter-
vention could be used by other older adults to improve their
health; Compernolle et al., 2020). A clear taxonomy is needed
to minimize overlap in the future. Lastly, the majority of the
included studies only address one part of user engagement.
This significantly affects the generalizability across descrip-
tive themes. We hope with this review to encourage research-
ers that evaluate user engagement of mHealth, or broader,
digital health interventions, to shed light on both the extent
of usage as well as on the subjective experience characterized
by attention, interest, and affect.

Conclusion

Thirty-two studies were analyzed using thematic synthesis
to explore older adults’ user engagement toward mHealth
interventions. Although older adults are open to mHealth
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interventions, results showed that the majority of older adults
encounter various barriers to successfully engage in mHealth
interventions. These barriers are related to limited physical
(e.g., sensorimotor deficits) and psychological capabilities
(e.g., computer literacy), as well as to a lack of motivation.
Providing social support was highly valued by older adults
to overcome technological issues and to increase motivation.
Adapting future mHealth interventions to the limited capabil-
ities of older adults, finding the most supportive combination
of BCTs and persuasive design techniques, and develop-
ing blended alternatives should be the main goal of future
mHealth intervention developers to ensure long-term user
engagement.
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