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Theme of the Article: Mental Health

Research Objectives: To provide an insight into
conditions for implementing synchronous digital
mental health interventions) in ‘real-world’ settings,
thus contributing to the field of implementation sci-

ence.

Abstract

Effective mental health pro-
motion and prevention of
mental disorders is an import-
ant social and economic goal.
Anxiety disorders, depression,
bipolar affective disorder, and
schizophrenia are among the
most common and burden-
some mental disorders glob-
ally. One in four adults and
one in ten young people suf-
fer from one or more mental
health disorders in Europe in
any givenyear,andatleastone
in two will develop psycholog-
ical distress during their life-
time. Even if mental health
care capacities were to be dra-
matically increased, it would
still be a challenge to reduce
these figures. Given this con-
text, efforts to promote good
mental health and self-relax-
ation are gaining increasing
importance. Policy-makers
and health care provider alike
see the potential of digital in-
terventions to address these
increasing needs and de-
mands for mental well-being.
Social isolation in the wake of
COVID-19 has had adverse ef-
fects on mental health. Many
people have turned to digital
interventions to help them

cope, often without much ev-
idence on how effective these
interventions are among dif-
ferent user groups and under
different conditions.

Social isolation due to the
COVID-19 pandemic has had
adverse effects on mental
health. In response, many have
turned to digital interventions
with enthusiasm. Yet, enthu-
siasm alone is not enough:
the individual and contextual
factors that influence the ef-
fectiveness of digital mental
health interventions need to
be better understood.

Keywords:

Mental Health, Anxiety, Tech-
nology, Wellbeing

1.0 Introduction

Mental illnesses, includ-
ing depression, anxiety, and
post-traumatic stress disorder
(PTSD), are a leading cause
of global burden of diseases
and economic loss, overshad-
owing other chronic medical
illnesses (Saad et al, 2021).
Within any given year, an es-
timated 26% of US adults, or
about 1 in 4 individuals, are
suffering from a mental iliness.

Only half of the people with a
mental illness will seek help,
and even if they are able to ac-
cess care for behavioral health
conditions, their treatment
may not be evidence-based or
guideline-concordant.

Therefore, there is growing
pressure to find and imple-
ment evidence-based ways to
combat the mental health cri-
sis. One possible path to such
evidence-based and scalable
solutions might be through
digital interventions, the use
of technology to provide ther-
apeutic support for mental ill-
nesses. To provide affordable
and accessible mental health
interventions, there are several
critical steps that stakeholders
need to develop (Liu & Zhang,
2024). These solutions should
be easy to use, scalable, and
built using a bottom-up ap-
proach, with insights from
the target users. Investigators
working in collaboration with
young mental health care us-
ers to develop user-centered
digital tools allows for the ex-
pedited development of scal-
able options.

However, digital systems re-
quire incentive-based en-
gagement and often function
within complex systems char-
acterised by public and digital
architectures with competing
goals. Whereas passive in-
terventions, like educational
websites, are appealing and
non-invasive, but ignorable,
while active, non-invasive dig-
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ital interventions, like a mo-
bile app installed on a user’s
personal device, are disruptive
and require high user partici-
pation. However, this also re-
sults in a demand on the user,
a barrier to help-seeking, as
users often need time to trust
the system and assess the po-
tential benefits.

According to the National
Health Service almost 1 in 6
people in the last week en-
counter a common mental
health issue like stress, decay,
anxiety, or mental ill-health at
the workplace. A daily stress-
or is the major symptom of
difficulty in focusing and im-
proving the patient's well-be-
ing. If issues of well-being are
not properly dealt early, they
could lead to more serious
mental health issues. If signif-
icant well-being treatment is
offered, individuals with com-
mon mental health disorders
gain from enhanced produc-
tivity and improved working
and caring performance.De-
pression, anxiety, and insom-
nia are essential components
of a major depressive disorder
(Woodward et al., 2019). There-
fore, well-being is not only an
optimistic way to measure our
life quality but deficiencies in
well-being and illness may
be a significant problem that
creates factors that contribute
to significant depressive and
anxious problems and is also
associated with numerous
physical diseases. Nonethe-
less, it was revealed that train-

ing in mindfulness targeting
anxiety showed significant
changes of satisfaction with
life.

The unprecedented challeng-
es of a growing mental health
crisis, exemplified by the
COVID-19 pandemic and its
association with increases in
mental health disorders, pro-
pelled the expansion of elec-
tronic interventions. These
electronic interventions range
fromm web-based and smart-
phone-based schedules to ful-
ly automated digital charac-
ters (avatars). Although there
are proven efficient interven-
tions and useful therapy de-
livery modes, these techno-
logical interventions have not
been broadly implemented
due to the demanding tech-
nological infrastructure and
regular post-development re-
search to guarantee effective-
ness, as well as adherence to
local mental health care regu-
lations (Mohammed, 2023).

E-mental health interventions
may implement methodol-
ogies dependent on digital
components to identify and
monitor mental illness ten-
dencies, to avoid and detoxi-
fy emotional distress, to care
of present mild psychiatric
conditions, to support men-
tal health disorders as a com-
plementary approach to a
weaker central therapy, or to
avoid decompensating the
chronic and acute psychiatric
disorders with routine main-

tenance treatment by the ac-
ceptable mix of both digital
and face-to-face therapy tech-
nigues.

Therefore, it is important in
this modern era to advance
communications with mental
health care centers to make
modifications in the present
psychotherapeutic interven-
tions to develop additional
ethnic treatment packages,
and also to develop innova-
tive e-therapy systems, with
particular emphasis on how
to envelop and monitor them
in regular health practices and
all that efficiently, appropriate-
ly, and ethically through the
integration of tested, proof-
based treatment methodolo-
gies, in addition to the flexible
contribution of new clinical
knowledge from every current
delivery form, thereby increas-
ing the overall impact (Robin-
son et al,, 2023).

Increasingly, agencies are
looking beyond face-to-face
singular treatments towards
digital solutions. National
Health Service (NHS) England
have established the ‘Digi-
tal First’ initiative, aiming to
expand digital services as a
cost-effective and inherent-
ly patient-centred option for
service users to access sup-
port (Easton et al,, 2021). Since
2016, NHS England has aimed
to increase digital services to
England, with over 58 services
now available. If digital solu-
tions to reduce the demand




for face-to-face services are
provided centrally, the service
may see need fewer appoint-
ments. Such interventions
may also improve patient-cli-
nician communication, with
attractive proposals of eHealth
records (EHRSs).

Writing Health applications
are helping toreshape the way
we think about mental health
treatment (Woodward et al,,
2019). A change in patient ex-
pectation and the promotion
of self-management in health
services is tangible evidence
of the effect of not only inter-
ventions in mental healthcare,
but also digital and mobile
technologies that have a ma-
jor part to play in promoting
mental well-being and ac-
cessing interventions (A. J. De
Witte et al,, 2021). Mobile tech-
nologies have been identified
as superior for delivering such
treatment or interventions for
many reasons. The The results
from this review will be able
to help users choose an effec-
tive smartphone application
to improve their psychological
health according to the sys-
tematic evaluation of free and
fee-based smartphone ap-
plications (Santhanam et al,
2023). The issues of needing
external development fund-
ing and content updating
were evaluated as suboptimal.
Even multiform interventions
to create less professional
dependence on one of the
counterparticipants in the
user-interview process were

indicated. For an advanced
updating of counteractive
smartphone applications in
an ethical and moral manner,
researchers should collabo-
rate closely with development
and production units.

Mobile mental health apps
have seen rapid and robust
development, shaping the ep-
idemiology of mental health
services (Koh et al., 2022). The
increasing prevalence of men-
tal health produces a chal-
lenging and diversified usage
of such mobile applications,
which need to be continuous-
ly reviewed. This study aimed
to systematically review and
rate smartphone applications
to reduce alcohol consump-
tion and depressive symptoms
among youth (Magwood et
al., 2022). The umbrella review
was conducted using several
databases, such as PubMed,
ScienceDirect, Cumulative
Index to Nursing and Allied
Health Literature, and Google
Scholar. Keywords in the um-
brella review were: (1) mobile
apps, (2) youth, (3) depression,
(4) alcohol addiction, (5) ran-
domized controlled trials or
quasi-experimental trials, and
(6) pre-post comparison stud-
ies.

The quality of the included
studies in the umbrella review
was assessed using relevant
tools for systematic reviews
and meta-analyses of random-
ized controlled studies, and
the results were presented

using the Preferred Reporting
Items for Systematic Reviews
and Meta-Analyses.

2. Literature
Review

Third Generation Cognitive
Behavioural Therapy (CBT) has
garnered empirical support in
treating various mental health
concerns with good effect siz-
es. Thus, third generation CBT
is regarded as the state-of-
the-art psychological therapy.
When applying third wave CBT
models, very few researchers
or therapists use manualized
third wave CBT treatments, in
contrast to manualized CBT.

This suggests that a more
adaptive, flexible, and holistic
approach to understanding
what specific persons want
a change in is needed.Third
wave CBT focuses on under-
standing mental challenges
with a more functional per-
spective, emphasising factors
such as personal values, and
targets experiential avoidance
and psychological inflexibility
in addition to matching select-
ed strategies to actual func-
tions of the specific mental
challenge. Hence, the future
of personalized third wave
CBT can potentially be digital
and machine learning can be
used to achieve psychological
personalized treatments, ac-
cording to the user’s profile
(Zhao et al., 2024).
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Most people experience men-
tal health challenges at some
point in their lives. Mod-
ern challenges, including
COVID-19, have made the de-
mand for effective and scal-
able digital mental health in-
terventions ever more salient
(Somani, P., 2020). The shift to
remote mental health care has
accelerated the development
of innovative digital mental
health interventions, including
those that harness machine
learning techniques.

However, for these interven-
tions to be effective, they must
be grounded in a deep under-
standing of psychological pro-
cesses and evidence-based
therapies. Thetension between
the potential flexibility of digi-
tal interventions and the need
for clear and standardized
interventions from a clinical
perspective will be discussed
(Sage Chen et al,, 2022).

Digital mental health inter-
ventions have the potential
to transformatively improve
mental health care in ways
that are likely to be unprece-
dented. This new and emerg-
ing field of mental health in-
terventions primarily involves
providing mental health ser-
vices or self-help services via
web portals, online counsel-
ling, secure e-mailing, video
calls, chat rooms, health-re-
lated apps, or automated text
messages. Sometimes, mon-

itoring or interventions can
be integrated in mobile inter-
ventions. Other intervention
forms can contain augment-
ed or virtual reality. Advanced
interventions include deci-
sion and prediction function-
alities. Digital mental health
interventions can be preven-
tive or therapeutic. They can
range from education and
promotion to destinations
such as crisis intervention
and assessment and therapy
services. These therapies can

represent different schools
of psychotherapy, including
cognitive-behavioral therapy,

dialectic behavior therapy and
mindfulness-based interven-
tions. Moreover, therapies can
be provided by different stake-
holders such as health care
professionals and clinicians
to digital agents based on dif-
ferent machine-learning ap-
proaches. Virtually any men-
tal disorder or symptom can
be the target and any form of
digitally mediated interaction
between people or digital arti-
facts related to mental health
are eligible. Topos of digital
mental health interventions
can span mental health liter-
acy, wellbeing and self-help,
psychoeducation, preventing,
diagnosis, therapy and mon-
itoring or assessment (Jad-
hakhan et al,, 2022).

Mental health conditions are
among the most common
and widespread morbidi-
ties worldwide (Mohammed,

2023). Digital mental health
services, provided through
the use of mobile technolo-
gies or media, have gained
increased attention and mo-
mentum in mental health
care contexts, leading to sig-
nificant changes in the ther-
apeutic landscape. Mental
health conditions have been
long associated with social
and economic costs. Further,
these morbidities are associ-
ated with a higher risk of co-
morbidities or chronic health
conditions. Moreover, with the
COVID-19 pandemic, rates of
mental health illness and psy-
chological distress might have
increased exponentially. It is
therefore critical for societ-
ies to invest in strategies that
prevent mental health condi-
tions or reduce their effects.
Researchers studying the
mental health of people with
chronic diseases have report-
ed that people with a chron-
ic disease have twice the risk
of depression compared with
the general population. Given
that mental conditions might
have a bidrectional associa-
tion with physical conditions,
preventing or managing men-
tal health conditions early-on
could support the prevention,
amelioration or management
of chronic health conditions as
well. This prevention and early
intervention might help in re-
ducing wider societal implica-
tions throughout the lifespan
of individuals.




3. Results and
Discussion

Digital health care interven-
tions such as smart phone

-based apps aimed at mental
health promotion are widely
used, few systematic reviews
have been published provid-
ing an overview of what is
available. However, recent-
ly published work, primarily
focused on low-cost mobile
apps and web-based plat-
forms, has nonetheless iden-
tified advancements in this
area.Smartphone applications
(apps) have been developed,
for example, to monitor and
treat mood disorders such as
depression. These apps have
been shown to significantly
reduce self-reported depres-
sion symptoms. Limitations
include the relatively small
number of mental health dis-
orders targeted by available
apps and approaches mainly
anchored in the principles of
cognitive-behavioral therapy.

In another systematic review,
Firth et al (2017) identified a
substantialgapinappstailored
to address mental well-being
proactively as opposed to pro-
viding treatment for existing
symptoms. Notwithstanding
these limitations, digital self-
help interventions are recog-
nized as having great potential
for scalability and cost-effec-
tiveness for population-level
public mental health. Such
adaptive digital health inter-

ventions suitable for broad
mental well-being promotion
are essential in the current
scenario. Rooted in optimal
human-computer interaction,
they can provide real-time ob-
jective measures and timely,
personalised support to the
user for different contexts.
There is ongoing scaling-up
of the development of digital
apps from a passive monitor-
ing role primarily in the men-
tal health/iliness places to also
include those that aim at ad-
dressing mental well-being
and relaxation through re-
minders and live sessions in
nonclinical and nonstandard
settings (Saleem et al., 2021).
Wellmind - NHS e
' Record Feelings, Advice and Relaxing audio

s Developed by reputable organisation but affers little func-
tionality other than the ability to read general information and record

limited moods.
. L

Simple app that provides an effective way to monifor
moods and what might impact mood over time, much

Dayio - Relaxios.co

like traditional self-reporting but easier to access. The ability to
customise the moods is useful and a feature many other apps do not
offer,

Whats Up? - Jackson Tempra 44
The app has a large number of features but is very

unintuitive with a complex user interface relying on
custom icons. There is lttle research about how well the included help
suchas breathing control, grounding and upIifh'ng quotes work.

ital interventions to provide
real-time support, monitor
symptoms, promote relax-
ation and enhance mindful-
ness (Woodward et al., 2019).
The use of digital technologies
for psychological interventions
has been discussed extensive-
ly.In a systematic review by
Firth et al (2017), apps target-
ing depression and/or anxiety
showed greater effect sizes at
postintervention than those
targeting mental well-being.
In @ 2017 meta-analysis of 18
studies involving university
students, Carey et al found a
significant effect size (g=.25)
for psychological intervention
with mobile apps relative to

complete all within different categories but these tasks have nat been

4ﬁiilin
Range of activities to help comfort, distract, release,

Calm - Calm.com
breathe and more. The app provides a variety of tasks to

tesled to ensure effectiveness.
MoodPath - MoodPath UG 46
A Tracks mood, offers mental health assessment and
information on detection and treatment. Has very
limited functionality. It is intuitive through the use of large simple
icons and provides a mental health assessment after 14 days. Theapp
also provides potentially useful statistics about mood over time.

Headspace - Headspace EY R
. Provides guided meditation to help reduce stress and

anxiety and improve focus and sleep. The app hes a wide
range of guided mediation available with useful goals and statistics

to make monitoring progress easy. However there is little evaluation
to prove its effectiveness.

Fig 1 (Woodward et al., 2019)

A number of digital interven-
tions including smartphone
applications (apps), wearable
devices, and web-based plat-
forms have been developed
to address mental health chal-
lenges. Substantial progress
has been made in the devel-
opment and evaluation of dig-

waiting list control. Digital in-
terventions for mental health
include a wide range of tech-
nologies—moabile devices
and wearable devices—and
methods for monitoring and
enhancing mental well-being
such as gaming and 3D visual-
isation. Technologies are avail-
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able for real-time monitoring
of well-being with multiple in-
dices (eg, psychophysiological,
movement, and movement
patterns), positive feedback,
and automated (‘'smart’) guid-
ance. Smartphone and wear-
able devices make the col-
lection of physiological data
cost-effective and convenient.
Figure 1 highlights a summa-
ry of the most popular men-
tal health apps on the Google
Play Store compared to Well-
mind, an app developed by
the NHS.

A growing area of research
called “digital health” is aimed
at understanding how tech-
nology and digital tools can be
used to improve health out-
comes in patients with a vari-
ety of diseases. For example,
a recent review identified a
reliance on stand-alone prod-
ucts rather than ecosystem
integration (i.e., how an app
contributes to the broader col-
lection of mental health tools),
proprietary systems (i.e., apps
and digital health products
created by one company rath-
er than supporting interoper-
ability with other tools), and
an underrepresentation of
apps focused on anxiety (Ro-
mael Haque & Rubya, 2022). If
users do not continue to en-
gage with interventions (i.e.,
repeated use or longer usage
periods), it is unlikely that out-
comes will be achieved. Sever-
al psychological theories have
been developed to explain
the process of why individu-
als continue to engage with

systems and how to influence
them.

Digital interventions for men-
tal health promotion continue
to increase in prevalence as a
way to overcome several of the
barriers to mental health care
(e.g., lack of resources, physical
and social accessibility; (Fonse-
ca Zuccolo et al., 2021)). More-
over, digital interventions offer
completions in an innovative
way that caninclude more tai-
lored and real-time support.
However, user engagement
with digital interventions for
mental health continues to
be a challenge. Engaging and
retaining users alternate digi-
tal interventions can promote
the utilization of services, and
potentially improve health
outcomes and well-being (
(Saleem et al., 2021)).

Supportive strategies like re-

minders, gamification, and
push notifications have been
successful in increasing en-
gagement with digital in-
terventions. A digital mental
health intervention that en-
hanced their implementation
of key engagement compo-
nents was able to increase the
number of completed activi-
ties by over 20% compared to
their standard implementa-
tion.

Proposed strategies will need
to be assessed further in em-
pirical studies in order to eval-
uate the benefits and risks
associated with different en-
gagement strategies.

4. Conclusion

Capturing the voices of ser-
vice beneficiaries is crucial to
developing and improving
mental health services. Many
service users have now expe-
rienced the recent digital turn
in mental health; less is known
about their experiences and
needs. This study aimed to
understand service users’ at-
titudes and experiences of
accessing and engaging with
digital mental health inter-
ventions, comparing these
with their experiences of tradi-
tional face-to-face services. A
meta-ethnographic synthesis
was conducted of qualitative
research comparing service
users’ experiences of access-
ing digital interventions and
traditional face-to-face men-
tal healthcare. Included stud-
ies were those published in
English about digital mental
health interventions and their
effectiveness on common
mental disorders (CMD) in
primary care. Outcomes were
changes in mental health
symptom severity and experts’
perspectives on implementa-
tion of digital mental health
interventions. Metadata and
a quality assessment of the
guantitative studies were con-
ducted. 14 quantitative stud-
ies were included with data
(n > 1000). Interventions were
seen as acceptable. Effects
were suggested to be depen-
dent on course and symptom




severity. Digital mental health
interventions require tailored,
ethical and evidence-based
implementation. Utilization of
digital health should be naive
and encouraged to benefit
people.

The COVID-19 pandemic has
been particularly threatening
for the mental health of many
people, with increased levels
of mental distress and spik-
ing mental health problemsin
certain populations (Moham-
med, 2023) (Hanf et al,, 2021).
This situation has given a push
for the development and im-
plementation of (digital) (pre-
ventive) mental health care.
Although digital interventions
can bring many benefits in fa-
cilitating timely, personalised
and remote support, we must
be aware of potential negative
side effects of digital mental
health solutions.

This editorial reflects on the
experiences of digital men-
tal health interventions in the
first year of the COVID-19 pan-
demic, mainly from ongoing
research programs in Special-
ised Mental Health Care in
Dutch treatment programs. In
these digital interventions we
address both people with and
without current mental health
problems. Furthermore, dig-
ital mental health interven-
tions are integrated in routine
mental health care programs.
From these experiences, we
have learned a few lessons, and
make recommendations to
guide future implementation

and development of digital
mental health interventions
beyond this COVID-19 period.
With these recommendations
we aim at avoiding stigmati-
sation and dismantling bar-
riers to equitable and ethical
digital mental interventions.
And in this way maximizing
the effectiveness and applica-
bility of digital mental health
interventions for everybody.

Artificial Intelligence therapies
have been shown to have a
positive impact on depression
and anxiety. Wearable devic-
es have the potential to col-
lect continuous cardio data in
the real world, which can be
integrated with momentary
self-report data and ecologi-
cal momentary assessments
for more fine-grained tailoring
of (intervention) components.
Most literature addressing
mental health and technolo-
gy is very clinical: we question
whether technological solu-
tions have to be large-scale
and institutionalized, or can
there be sand-boxed (proto-
type) or community-based
solutions next to larger plat-
forms. We would advocate
that in technological design,
for every problem, about as
many types of solutions can
also exist. The importance of
having a variety of techno-
logical solutions could be to
accommodate  (in)formality,
but also a one-size-fits-all ap-
proach may not work for all
users different populations,
age groups.

Technological challenges in
creating digital interventions
for mental well-being (Gu et
al., 2019). Digital and mobile
interventions have demon-
strated success with respect
to a range of app-based and
web-based interventions, oth-
ers have looked at text mes-
sage interventions or other
types of digital interventions
like sensors and smart devic-
es. The efficacy of such inter-
ventions is also shown to de-
pend on different factors, and
understanding which digital
interventions or settings are
most successful is important
to disseminate successful in-
terventions.
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