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Abstract

Introduction: Over the past decade, there has been an increase in the number of digital technologies available for
mental health purposes. At the same time, engaging in regular physical activity has been shown to promote mental health
and well-being, but activity levels are still low in people with mental illness due to several factors.

Material and methods: The aim of this study is to identify and better understand what digital technologies are ava-
ilable for physical activity promotion in mental healthcare contexts. A scoping review was conducted in accordance with
the Arksey and O’Malley scoping review framework and the PRISMA-ScR guidelines. Systematic literature searches of
PsycINFO, Academic Search Complete, Web of Science, and PubMed was performed with a focus on the last ten years.

Results: Overall, 11 papers were included. Data was charted and synthesized, and a narrative synthesis was conduc-
ted. This scoping review provides a broad overview of the digital tools or technologies that are being used, such virtual
reality, wearable devices and mobile applications, and the health benefits or barriers associated with their use for people
with mental illness in clinical settings. The results also show that digital technologies could promote willingness to enga-
ge in physical activity.

Conclusions: These findings could guide further research on how digital technologies for physical activity promotion
can be effectively integrated into psychosocial rehabilitation settings and support mental health and recovery.

Keywords: mental health, mobile apps, physical activity, wearables, virtual reality

Introduction

Physical activity (PA), which can be defined as “any
bodily movement produced by skeletal muscles that re-
sults in energy expenditure” [1], is important for our
physical and mental health. Evidence shows that phy-
sical activity plays an important role both in promoting
mental health and in preventing and treating mental
illness [2—4]. Some studies demonstrate that physical

exercise (defined as “a subset of physical activity that
is planned, structured, and repetitive and has as a final
or an intermediate objective the improvement or main-
tenance of physical fitness” [1]) is not only beneficial in
terms of improving muscle strength and cardiac func-
tion [5—7], but also promotes important lifestyle changes
and even clinical improvements in people with severe
mental illness [8]. Physical benefits such as improve-
ments in cardiac function interact with improvements
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in the person’s mental health. Thus, by increasing blo-
od circulation in the brain induced by physical activity,
there will be a greater influence on the limbic system
that mediates motivation and mood, as well as on the
amygdala which is responsible for the stress response
and, finally, the hippocampus, which governs memory
formation, mood and motivation [9,10].

However, people with severe mental illness are ge-
nerally less physically active than the general popu-
lation [11]. Research indicates that there are several
obstacles that prevent people with mental illness from
exercising, including a lack of desire, anxiety about be-
ing seen in public, exhaustion, a lack of support, and
other coexisting medical conditions like obesity that
directly affect mobility [8]. Procrastination, lack of
enjoyment, and physical or mental discomfort are the
most frequent reasons people avoid PA [12]. In addition
to these factors, there may be other barriers specific to
inpatient mental health services, such as scarce resour-
ces, particular risks and responsibilities in these situ-
ations (since patients are sometimes in phases of greater
clinical decompensation or on higher doses of medica-
tion), lack of support and minimal emphasis placed on
exercise [13].

One of the solutions that has been used to increase
levels of physical activity is digital technology. Nowa-
days, digital technologies play a pivotal role in promo-
ting physical activity by seamlessly integrating fitness
into individuals’ daily lives. Mobile apps, fitness trac-
kers, and wearable devices provide real-time data on
physical activity levels, offering personalized insights
and motivation [14,15]. These technologies enable users
to set and track fitness goals, monitor progress, and re-
ceive instant feedback, fostering a sense of achievement
and accountability [16]. Another strategy to exploit di-
gital gadgets to encourage and enhance physical exerci-
se is the use of exergames. This method combines phy-
sical activity with video games, where the player’s body
movement serves as the main means of communication
with the game. Research indicates that even older per-
sons with serious mental illness can benefit from using
exergames as part of an intervention [17]. Additionally,
the gamification of fitness through interactive apps and
virtual challenges turns exercise into an engaging and
enjoyable experience, making it more likely that indi-
viduals will adhere to regular physical activity routines
[18,19]. Social connectivity through digital platforms
allows users to share achievements, join virtual fitness
communities, and engage in friendly competitions, cre-
ating a supportive environment that encourages susta-
ined physical activity [20]. Overall, digital technologies
can empower individuals to take control of their health
and well-being, making the pursuit of an active lifestyle
more accessible, enjoyable, and sustainable.

One of the many benefits of technology is its availa-
bility, as devices such as wearables, or simply the smart-
phone, become personal tools for a wide range of appli-
cations. Through interactivity and flexibility, they can be
used to empower people to achieve their lifestyle end go-
als in an engaging way [21]. The associated changes thus
represent the path to a healthier lifestyle and an improved
quality of life, especially in terms of mental health [9].
Since these devices are commercially available to the
entire community at affordable prices, it becomes easier
to access the monitoring and promotion of physical and
psychological health, thus making it possible to cre-
ate applications with concrete objectives directed at the
target population. Moreover, these devices can also be
easily purchased for use in psychiatric hospitals or psy-
chosocial rehabilitation centres. Thus, this study aims to
identify and better understand what digital technologies
are available for physical activity promotion in mental
healthcare contexts. Our research questions are:

(1) What digital technologies have been utilized to pro-
mote physical activity within mental healthcare con-
texts as an alternative to traditional practices over
the past decade?

(2) How have digital technologies been integrated in-
to mental healthcare settings to encourage physical
activity engagement among individuals with mental
illness?

(3) What types of physical activity interventions or pro-
grams involving digital technologies have been im-
plemented for people with mental illness in clinical
settings?

(4) What are the reported health benefits associated with
the use of digital technologies to promote physical
activity among individuals with mental illness?

(5) What barriers or challenges are encountered when
utilizing digital tools for physical activity promotion
within mental healthcare contexts?

Materials and methods

Search sources and strategies

Systematic searches of PubMed, Academic Search
Complete, PsycINFO and Web of Science were used
to identify references published or available online in
the last 10 years. A model search strategy included the
following terms: (“mental health” OR “mental illness”
OR “psychiatric disorder”) AND (“physical activity”
OR “exercise” OR “physical exercise”) AND (“digi-
tal technology” OR “digital intervention” OR “mobile
app” OR “wearable device” OR “virtual reality””) AND
(“intervention” OR “promotion” OR “intervention stu-
dy”). The authors chose these terms according to the
literature and research objectives.
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Eligibility criteria
In order to develop the research, the participants

(a), intervention (b), comparisons (c), and outcomes (d)

(PICO) method was applied based on the defined objec-

tive, giving the following parameters:

a) Individuals diagnosed with a mental illness (e.g.,
psychotic disorders, anxiety disorders, mood disor-
ders, autism spectrum disorders).

b) Digital technology-based interventions designed to
promote physical activity, including mobile apps,
wearable devices, online platforms, or virtual reality
programs.

c) Standard care interventions versus technology-ena-
bled interventions.

d) Changes in physical activity levels, mental health
outcomes (e.g., reduction in symptom severity, im-
provement in mood, quality of life), adherence to
interventions, acceptability, and feasibility of digital
interventions.

The following question arises: “In individuals dia-
gnosed with mental illness (P), what is the effectiveness
of digital technology-based interventions (I), compared
to usual care or non-digital interventions (C), in pro-
moting physical activity and improving mental health
outcomes (0)?”

For the selection of studies, authors considered tho-
se that involved technological interventions alone or
technology in combination with other interventions. It
was intended that these interventions be compared with
at least one control group (no technological interven-
tion or another conventional intervention). The authors
excluded articles from popular media, textbooks, mo-
nographs, other reviews, and articles that were not fully
accessible. As outcomes, studies were defined as asses-
sing at least one of the parameters stipulated according
to the PICO method [22].

Selection of studies

Firstly, with the support of the defined queries, the
above databases were consulted. In a pre-selection, the
title and abstract of each article were individually analy-
sed and the eligibility criteria were applied by two revie-
wers (both blinded to the other’s assessment) in order to
remove irrelevant documents. Subsequently, the full text
of all the remaining publications was reviewed for inclu-
sion by the same authors. Any disagreements about the
inclusion or exclusion of a publication were discussed
until an agreement could be reached. In accordance with
the PRISMA-ScR guidelines and Arksey and O’Malley’s
framework, no quality assessment was performed [23].

Data extraction
Data from eligible papers were extracted by one
author (APS) and checked for accuracy by the other

author (RSA). The data items that were extracted from
each included study were author names, country of ori-
gin, year of publication, study design and purpose, and
type of engagement strategy.

Results

From the four search platforms, 142 titles were
identified. Most of the studies were excluded for not
meeting the eligibility criteria, either for not including
technologies to promote physical activity or for not ap-
plying them in the area of mental health. After analy-
sing the titles and abstracts, 15 papers were assessed for
eligibility and had their full text screened. Overall, 11
papers published between 2015 and 2023 were eligible
for inclusion. A flow chart illustrating the selection of
studies is presented in Figure 1.

The publications were from a variety of locations,
including the USA (n = 2), with collaboration from the
UK (n = 1), Lebanon (n = 1) and Nigeria and Dominica
(n = 1). The rest of the articles were from Asia (Le-
banon, Japan, and South Korea in collaboration with
Canada) and Europe (Poland, Germany in collaboration
with Norway, and the United Kingdom). The methods
used ranged from experimental (n = 5) to observational
(n = 4), with one study that was exploratory in nature
and another that was a pilot study. As a result, the sam-
ple size varied widely, ranging from 2 to 4,612 partici-
pants. However, the average number of participants was
636 participants. The duration of the studies (which in
this article means the time spent using or testing the ap-
plication) varied from instantaneous for those studies
employing questionnaires to between 4 and 20 weeks
for those featuring interventions.

The technologies used vary in their aim and pur-
pose. More than half of the collected studies (ten of
them) focus on monitoring [24-30], and one of these
studies only uses questionnaires to collect subjective
opinions, which may include recall bias [31,32]. The-
se data collection studies use wearable devices and
mobile applications to collect data. As far as the three
articles that include training in their study are concer-
ned, what they have in common is the type of training
as well as the method. For example, the participant do-
es balance training, and other types of training, alone.
However, while two of the studies focus on aerobic
training [33,34], the study by Jo et al. [35] focuses on
strength training, showing positive changes in upper
body strength and in the flexibility of the upper and lo-
wer body. The study by Lee at al. [25] also found im-
provements in upper body strength, upper and lower
body flexibility, cardiovascular endurance, and agility/
dynamic balance.
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Identification of studies via databases and registers
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Fig. 1. Selection of studies — PRISMA flowchart

Of the eleven studies in the review, five involved
wearable devices, two involved mobile applications
and two used online platforms. The remaining two stu-
dies utilized virtual reality. Digital technologies were
integrated into mental healthcare settings as specific ac-
tivities to include in the patient’s routine and as tools to
monitor and alert patients to the need for greater levels
of physical activity on a daily basis.

Regarding outcomes and specific benefits, the
most notable is the increased willingness of participants
to engage in physical activity. Although the practical
trials provide quantitative data on the strength and ba-
lance of the participants, the qualitative data collected
is of greater significance. It demonstrates a sense of
achievement in simply completing the recommended
number of steps, as well as being able to see this in gra-
phs and charts. The experience is already very positive
due to the possibility of sharing and achieving social
relationships with other participants. In general, achie-
ving the suggested goals seems to be common. Given
the limitations mentioned, the researchers suggest that
encouraging friendly competition between participants
would also have benefits.

Records excluded
No Mental Health associated (n = 3)
No tecnology (n= 1)

Almost all the applications and methods used do not
focus directly on active encouragement. However, they
do mention the various factors that contribute to it, mo-
stly through the application itself and its interactivity. The
personalisation of some methods, such as the online plat-
form used (Facebook) [27], allows for interactivity and
includes the social factor. This differs from other mobile
applications, which do not allow this dimension. Another
strategy based on the results and graphs obtained, i.e. mo-
tivating the participant through the perception of the re-
sults, is common to all studies [24-27,32-36]. As this is a
qualitative survey, based on the subjective opinion of the
participant, it may be subject to bias [32]. Real-time data
monitoring and passive monitoring can be beneficial for
long-term participation. Peer-to-peer communication [32],
reliability of content [24,32] and quality of feedback rece-
ived [24] were also important factors contributing to the
improvement of user participation in the included studies.

However, some barriers were identified. These inc-
lude the difficulty of maintaining technology use over
time and the willingness of professionals and patients
to use digital health technologies for this purpose. Deta-
iled results are shown in Table 1.
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Barriers and Challenges
mobile biofeedback app
was only available to
participants using iOS

study period, the breath-
smartphones.

Limitations: during the
ing exercises were not
practiced consistently,

health training was beneficial

the 6 minutes immediately
to the overall health.

decreased significantly in
following the breathing
exercises; improvement in
stress management skills;
using a mobile device for

Participants’ heart rates

Outcomes

Study Characteristics
biofeedback app and smartwatch.

control group had to perform the
ASD — Autism Spectrum Disorder, CG — Control Group, CR — Cardiac Rehabilitation, DLI — Daily Lifestyle Intervention, HPA — Habitual Physical Activity, GDS —

Participants were college
students with veteran status
Both groups were taught a

deep breathing technique. The
breathing exercises alone, while
the intervention group used the

1G, n=10
CG, n=14

Tool Used
Wearable
Devices

To find out
whether mobile
health technology,
combined with
health coaching,
could improve a
user’s ability to
self-manage their
mental health.

Aim

Study

Experimental
study

Pilot Quasi-

24

Country N
United
States

Son et al.

Authors/
[26]

Year
2023

Discussion

The aim of this study was to identify and better
understand what digital technologies are available for
physical activity promotion in mental healthcare conte-
xts. The results not only shed light on what is being im-
plemented and researched in different regions but also
give us a vision of the way forward with technology in
the service of promoting and monitoring physical acti-
vity. Most importantly, they contribute not only to the
study of existing digital solutions but also to the study
of their application in the context of mental illness.

When analysing mental illnesses, patients who had
been diagnosed with an anxiety or mood disorder di-
splayed higher levels of physical activity than those
with other mental illnesses. In particular, people with
psychotic disorders had lower levels of physical activi-
ty than people with other psychiatric diagnoses. Altho-
ugh autism spectrum disorders are somewhat different,
the literature available suggests that adults with autism
may be less physically active and more sedentary than
adults with neurotypical behaviors, and that there may
be correlations that affect these behaviors. As a result,
this group may be more vulnerable to a variety of ne-
gative effects on their bodily and mental health [37].
Additionally, many patients improved their levels of
physical activity while receiving inpatient care which
emphasizes the window of opportunity such care offers
in terms of potential interventions to raise physical ac-
tivity levels [38].

It is important to note that engagement in this con-
text is measured by the frequency with which the user
interacts with the application and the impact that using
the application has on the user’s physical health [39].
The definition of engagement must be adapted to the
field of psychiatry, as psychiatrically ill persons have
variable demands. From this point of view, the frequen-
cy of use of a mobile application or wearable device is
just as important, if not more important, than the way in
which it is used [40]. There remains uncertainty about
an appropriate ‘dose’ of engagement in digital mental
health interventions [41] and the amount of time spent
with a digital tool varies between different types of in-
terventions, people or environments [42]. In the field of
digital mental health therapies, the ideal “dose” of en-
gagement varies depending on the environment, the in-
dividual using the therapy, and the type of intervention,
because low participation may be a positive indicator if
it indicates that users have already met their recovery
objectives or are using other resources that are more be-
neficial at the time, or that they have been empowered
to seek other technologies [43]. Participant engagement
can be influenced by many factors, including incentives
to participate, involvement in the design process, health

Geriatric Depression Scale, GSE — General Self-Efficacy Scale, IG — Intervention Group, MHCP — Mental Healthcare Professional, PA — Physical Activity, SAT — Schultz’s
Autogenic Training, SFT — Senior Fitness Test, VR — Virtual Reality, VRE — Virtual Reality Exercise, YPMI — Young People with Mental Illness, WD — Wearable Device.

Papers included in the scoping review are identified with a (*) in the final reference list.
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status, privacy and security, adaptation of app use to
the user’s routine, initial training and ongoing technical
support [43].

The self-determination aspect is also important:
“They’re taking responsibility for their own monito-
ring of their health as well, you know, we re not just,
sending letters out and, and wanting them to come in
and do it. I suppose that’s taking, you know, a bit more
responsibility for themselves as well” [31]. Not only do
users end up taking more responsibility for themselves,
but they also play an active part in their physical and
psychological well-being.

According to the application used, different types of
strategies can be adopted to attract the user’s attention
and increase their engagement. Although the most com-
mon is through notifications (e.g. reminding the user to
complete the remaining actions), other feedback stra-
tegies have been described as beneficial as well. Infor-
mation provided through graphics, social interactions,
motivational phrases, and peer support, among other
methods, has been found to be equally satisfying to
users [27,32]. In terms of notifications, however, care
must be taken to ensure that they are personalised, re-
levant and not excessive, as this was one of the limita-
tions identified in one of the studies [32,44].

Using social influence (e.g. peer-to-peer communi-
cation) to motivate users is one of the social support
functions mentioned above. The provision of rewards,
such as points or badges, in exchange for the comple-
tion of tasks or challenges is a common approach that
encourages target behaviours. Gamified mobile appli-
cations can be useful for well-being and mental health
interventions, increasing motivation and reducing attri-
tion [45].

The study conducted by Okobi et al. [32] shows that
out of 2,026 participants, 541 used wearable devices on
a daily basis and that 70% of them reported that they
often reached the levels of physical activity recommen-
ded by the guidelines. The study also shows that weara-
ble devices are predominantly used by women and that
their use correlates with higher levels of physical activi-
ty. There are some good practices from outside mental
health settings that could be replicated. One possible
way to get people moving is virtual reality fitness. This
technology was useful during the COVID-19 pandemic
and can be a good substitute for gyms or public areas
for physical activity. Furthermore, people with mental
illness can readily adjust to it [46]. According to ano-
ther study [47], during the COVID-19 pandemic, indi-
viduals with severe mental illness benefitted from twi-
ce-weekly group exercise via videoconferencing, which
included pilates and/or fitness, and this led to improve-
ments in their physical and psychological well-being,
showing that these approaches are feasible. This shows

that people with mental illness are open to using digital
technologies to increase their physical activity levels.

Although the positive feedback from participants
and service users is encouraging, there are still limita-
tions that need to be considered. Health professionals
report that the accessibility of these devices to people
with a history of mental illness remains low, as does
their digital literacy [31,32,48]. A person-centred ap-
proach or participatory design is needed to identify the
personal or application-specific factors that may con-
tribute to engagement at different stages. Low levels
of technological literacy discourage users because they
can find it difficult to understand and remember the
steps required for use [32,35]. This is in addition to the
distraction that the smartphone causes for some users
due to the amount of stimulation received [32].

Besides infrastructure and technical issues, psy-
chological barriers (related to personal traits) and
workload concerns could hinder the use of digital
technologies, and that is why specific training in the-
se areas could promote the perception of usefulness
and willingness to use [49]. The criteria and measu-
res used for assessing user participation are very he-
terogeneous. The inconsistency of opinions makes it
difficult to compare results across studies and limits
our understanding of what makes apps appealing to
different users [50]. However, it is also important to
note that the interventions are reported to be generally
acceptable and achievable.

A scoping review has limitations when it comes
to its capacity to offer advice on the effectiveness of
specific interventions. These include subjective user re-
ports, which may be biased, obtained through qualitati-
ve methods or questionnaires (focusing on satisfaction
surveys, usability interviews, etc.) and objective me-
asures such as use and information provided by techno-
logy, user behaviour and user responses to interventions
(focusing on frequency of use, response to queries, re-
tention). In addition, the scope of this review did not
allow for quality assessment at the level of individu-
al studies. Nevertheless, this review shows that digital
technologies can and should be used by mental health
professionals to promote physical activity in rehabilita-
tion settings.

Conclusions

This scoping study has provided a general overview
of the digital tools and technologies being employed to
promote physical activity, including virtual reality, we-
arable technology, and mobile applications, as well as
the potential health advantages and drawbacks of using
them in clinical settings for patients with mental illness.
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Several benefits were found; however, the most signi-
ficant was the increased in the willingness of partici-
pants to engage in physical activity. The integration of
these technologies must be prepared and must involve
not only mental health professionals, but also patients,
including training in their proper use. These results may
serve as a basis for additional investigation into the ef-
fectiveness of digital technology in promoting physical
exercise for mental health and recovery. It is crucial to
include the evidence about physical activity’s positive
effects on mental health in regular programs, and digi-
tal technologies could be an interesting tool to facilitate
that.
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