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Digital interventions for depression and anxiety in older
adults: a systematic review of randomised controlled trials
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One in five older adults experience symptoms of depression and anxiety. Digital mental health interventions are
promising in their ability to provide researchers, mental health professionals, clinicians, and patients with personalised
tools for assessing their behaviour and seeking consultation, treatment, and peer support. This systematic review looks
at existing randomised controlled trial studies on digital mental health interventions for older adults. Four factors have
been found that contributed to the success of digital mental health interventions: (1) ease of use; (2) opportunities for
social interactions; (3) having human support; and (4) having the digital mental health interventions tailored to the
participants’ needs. The findings also resulted in methodological considerations for future randomised controlled trials
on digital mental health interventions: (1) having a healthy control group and an intervention group with clinical
diagnoses of mental illness; (2) collecting data on the support given throughout the duration of the interventions;
(3) obtaining qualitative and quantitative data to measure the success of the interventions; and (4) conducting follow-up
interviews and surveys up to 1 year post-intervention to determine the long-term outcomes. The factors that were
identified in this systematic review can provide future digital mental health interventions researchers, health professionals,
clinicians, and patients with the tools to design, develop, and use successful interventions for older users.

Introduction

More than 20% of older adults live with one or more
psychological disorder, and this number will rise as the
proportion of older adults in the world’s population
increases.! Older adults are particularly vulnerable to
mental illnesses such as depression and anxiety due to
the increasing frequency of negative life events (eg, death
of a spouse, diagnosis of a chronic health condition,
and moving into a nursing home).”* With the rapid
technological boom transpiring in all parts of the world,
the popularity and availability of mobile digital
technologies to treat psychological disorders has grown
in interest in the past decade.

Technology has increasingly been seen as a solution not
only for younger people but also older adults’ mental
health needs.*” For example, technology has been
highlighted during the COVID-19 pandemic as older
people and family caregivers have struggled to cope with
physical distancing and restrictions on face-to-face
contact. The role of recent research from the past decade
has shown increased usage of technology adoption
among older people to manage social isolation and to
access vital health and community services.”** There is
evidence that suggest that digital mental health
interventions (eg, computer-assisted therapy, smartphone
apps, and wearable technologies) are effective for the
treatment, diagnosis, and alleviation of depression and
anxiety symptoms among the younger population.”™
Previous systematic reviews have determined that
digitally-delivered cognitive behavioural therapy (CBT)
can be considered as a low-intensity psychological
intervention that can aid older adults with mild-to-
moderate mental health problems.”* Nevertheless,
research and innovation within the digital mental health
intervention field is still scarce for the older adult
population in comparison to the younger population.”
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This systematic review aims to investigate the evidence
supporting the use of digital mental health interventions
for treating and preventing symptoms of depression and
anxiety in adults older than 50 years. This systematic
review aims to gain insight into the various designs and
aspects of digital mental health interventions for older
adults, and to synthesise methodological findings from
randomised controlled trials with older adult participants
to extract important information to conduct future
randomised controlled trials for this population.

Methods

Search strategy

This systematic review has been registered with
PROSPERO (registration number: CRD42020192532).
The protocol for this systematic review has been described
and published in December, 2020.® We followed the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA; appendix p 2).

We searched academic databases Scopus, PsycINFO,
Ageline (EBSCO), and MEDLINE (PubMed) in Nov 1, 2021,
for publications published from Jan 1, 2010, to Nov 30, 2021.
Digital mental health interventions for treating depression
and anxiety in older adults have existed before 2010."*
The reason behind this cutoff is that this systematic review
is focused on a modern and fast-paced topic; studies using
decades-old technologies are wunlikely to maintain
relevance with the current production rate of new
technologies. The database searches were conducted
using a combination of search terms (appendix p 4)
relating to mental health problems (ie, depression and
anxiety), the means of intervention delivery (ie, via the
internet, smartphones, and tablets), population age (older
adults), and the study design (randomised controlled
trial). Reference lists of included articles were also
screened for potentially relevant studies.
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Screening and selection process

All search results were downloaded into Clarivate
EndNote, a reference management software, in which
duplicates were identified and removed. First, two
reviewers (IR and LK) independently reviewed all article
titles and abstracts based on the inclusion and exclusion
criteria. Then, full texts were examined by the same
reviewers. Any disagreements between the two reviewers
in the title and abstract stage or the full-text stage were
resolved through consensus-based discussion with a
third reviewer (TDC).

Eligibility criteria

This systematic review includes randomised controlled
trials of digital mental health interventions for adults
older than 50 years for their depressive or anxiety
symptoms. The reason for this younger age cut-off for
this population is because there are few studies that
include the older population when looking at digital or
technology-based health interventions. By lowering the
age eligibility criteria, we hope to gather as much evidence
as possible for the older population. We have included
interventions using smartphones, enterprise digital
assistants, personal digital assistants, portable media
players, video game consoles (including virtual or
augmented reality headsets), computers, laptops, tablets,
and e-readers. Studies were included if the sample
population completed pre-intervention and post-
intervention anxiety or depression questionnaires. Only
randomised controlled trial studies were included to
minimise bias and confounding factors and provide
statistical reliability” Peer-reviewed papers were not
excluded based on language or country of origin. The
exclusion criteria included non-peer-reviewed articles,
conference proceedings, case reports, editorials, opinion
papers, letters, and studies that focus on children or
young adults. Additionally, we included studies in which
depression and anxiety were measured as secondary
outcomes to ensure that all evidence of digital mental
health interventions for depression and anxiety for this
population were included.

Risk of bias assessment

The risk of bias of each study was assessed using the
revised Cochrane risk-of-bias tool for randomised trials
(RoB 2, version 2).” Risk of bias was evaluated for each
bias domain listed in the RoB 2 assessment tool, which
covers bias arising from the randomisation process,
deviations from intended interventions, due to missing
outcome data, in the measurement of the outcome, and
in the selection of the reported result.

Narrative synthesis

A systematic narrative framework was used to synthesise
the data.” Due to the high degree of heterogeneity in
outcomes and measurement in the studies, a
meta-analytic approach was not appropriate; therefore,

the results of included studies were narratively
synthesised rather than meta-analysed.

The results were organised by types of digital mental
health interventions that were commonly found in all
the eligible articles (eg, digitally-delivered cognitive
behavioural therapy [iCBT], online courses, and physical
activity programmes delivered digitally, and computer
programs). Within each type of digital mental health
intervention, characteristics of the interventions and
their effectiveness in alleviating depressive and anxiety
symptoms were discussed.

Results

A total of 1202 article titles and abstracts were reviewed,
and 58 full-text articles were reviewed for inclusion. All
full-text studies were written in English. Among these
full-text articles, 17 studies were included in the
systematic review for data extraction (figure 1).

All 17 studies that were included are randomised
controlled studies.”* Out of all the studies, seven studies
were conducted in the USA,* three in Sweden,** two
in Australia,®* and the remainder took place in
Germany,” the Netherlands,* China,” Brazil,® and
Russia.” Two of the studies were pilot studies.”*
12 studies had completed at least one follow-up study
within 12 months after the completion of the initial
Study.23,26728,30—32,35737,39

Three of the studies used iCBT,*** whereas others
investigated online courses and computer lessons,*
digitally-delivered exercise courses to promote physical
activity  (exer-gaming),*****  neuroplasticity-based
computerised cognitive remediation,” online speed of
processing training,”* and technology-based rehabilitation
programme (known as telerehabilitation).** A few of the
studies considered mental health measures as secondary
outcomes, with the primary outcome being improvement
of physical activity******  sensory impairment
rehabilitation,* or cognitive functional performance.*?
Study characteristics are summarised in table 1 and table 2.

12 studies determined that the digital mental health
intervention used for that study was beneficial in their
primary psychological outcome variables.”**%72% Qut
of the 12 studies, one study investigated symptoms of
anxiety,” seven studies investigated symptoms of
depression,?»##7% and four studies investigated
symptoms of both anxiety and depression.**** The
effectiveness of each study was not measured solely by
the difference between intervention and control groups.
Due to the novelty of the subject and the scarcity of
randomised controlled trial research that has been
conducted, the measurement of effectiveness varied by
the specific depression and anxiety scales used and by
each study’s research questions or objectives (table 2).

iCBT

Three studies evaluated the use of iCBT among older
adults. One study looked at the use of iCBT to treat older
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adults with major depressive disorder and used a
control group that underwent in-person CBT.” Egede
and colleagues® found that the technology-based
method resulted in outcomes similar to in-person
delivery. Another study” used a treatment-as-usual
control group and found that 84-6% of the intervention
group participants no longer met the criteria for major
depressive disorder versus only 50% in the control
group. The third study focused on online writing
assignments in their iCBT program for veterans with
post-traumatic stress disorder.* The study compared
the intervention group against a waiting list control
group and found no significant improvement of Brief
Symptom Inventory-18 (BSI-18) scores after the
follow-up. However, the participants stated that the
visual anonymity provided by iCBT allowed them to talk
about their mental health concerns freely.” These
results have determined that iCBT treatments can
provide the same information and teach the same skills
as traditional face-to-face CBT for participants without
mental health multimorbidity (table 2).2*

Online courses and computer lessons

Two studies looked at or created online courses for older
adults.®* One study provided a course that focused on
managing stress and anxiety, and used an active control
group (ie, a group who received the course in a self-
guided format).” Their analysis indicated greater
proportions of reliable improvement and recovery on the
Generalised Anxiety Disorder Assessment (GAD-7) and
the Patient Health Questionnaire-9 (PHQ-9) in the
treatment group than in the control group.” Another
study administered a customised computer platform with
a simplified touch-screen interface and accompanying
broadband infrastructures to older adults with sufficient
cognitive ability to engage in computer training.”* They
found that participants in the intervention group (those
who received training to use social media) experienced
slightly better mental health than the care-as-usual
control participants.* The intervention performed in this
study yielded positive changes in depression and anxiety
scales. However, the authors determined that the changes
in depression and anxiety scales were contributed from
other variables (such as the participants’ competence with
technology and previous social networking activity), and,
therefore, hard to attribute to the training (table 2).*

Physical activity interventions

Six studies looked at using physical activity interventions
to alleviate depressive and anxiety symptoms.
Two studies®* used video game consoles as means to
deliver their physical activity interventions. Two physical
activity interventions were delivered via robot
assistance,”” and another two were digitally-delivered.”*
The control groups included active control groups and
waiting list control groups. Five of the six physical activity
digital mental health intervention studies found that
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1802 records identified from database searching
501 from Scopus
702 from PsycINFO and AgeLine
599 from MEDLINE

—bl 600 duplicate records removed

A

1202 abstracts screened

1144 records excluded based on abstract
332 non-technology

> 670 non-primary data

45 non-English

97 non-human

A

58 full text assessed for eligibility

30 full text excluded

21 non-primary articles (eg, reviews or
— conference reports)
8 non-randomised controlled trials
1nointervention

A 4

28 full text assessed for final inclusion

11 final exclusion
P 10 no measurement of mental health
1 no clear intervention group

A

17 studies included in review

Figure 1: PRISMA flowchart

intervention groups showed improvement in depressive
symptoms and only slight differences were found between
treatment and active control groups.”**** These results
indicate that physical activity can alleviate depressive and
anxiety symptoms; however, delivering these programs
via gaming consoles, robots, and computers does not yield
better psychological outcomes than face-to-face or
in-person physical activities.”*** One unsuccessful digital
mental health intervention used virtual reality hardware
to deliver a physical activity intervention to their
participants.* They found that their participants expressed
safety concerns due to the novelty of the device and no
supervision during the intervention (table 2).

Online cognitive training

Three studies looked at alleviating depressive and anxiety
symptoms as outcomes of digitally-delivered cognitive
training activities.*”” Two studies used an online speed
of processing training program on two different
populations of older adults.”” Lee and colleagues”
examined the effects of online speed of processing
training on patients with early Alzheimer’s disease.”
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g £ Their findings indicated that Geriatric Depression Scale
B 2 . - - .
o &g = b showed significant improvements in participants who
HE S ER S 2 2
o £ O EN = . . . .
giggs g @ 5 - received computer-delivered and therapist-delivered
S Qg+ = S = © € " .. . . e .
SEESE S 838 cognitive training compared with those in the waiting list
Q ® 05 O S ~< = . . .
SEHESY = 5= Y group.” Smith and colleagues” investigated the effects of
v 23 . . - . .
g g online speed of processing training in depressive
Z 2y
240G symptoms among older adults who lived in supported
SN . .. . . .
= e 8 B senior living settings.” Their results differ from the study
(%] c : .
g S ELE by Lee and colleagues finding that the program
o g £ g Z&R b S .
BB 53 t5& significantly increased, rather than decreased, the burden
o 9 a5 s -2
8 =3 2 3 . . s T .
&3 o £ I of depressive symptoms among participants residing in
¢ £ . ..
g8z assisted living.”
o gt :
> v Y E S A study conducted by Morimoto and colleagues* looked
H o & © . . .. ..
3 ¢z 4 &5 at a different cognitive training digital mental health
S 3 = . . . ..
< o o 2542 intervention, recognised as a neuroplasticity-based
« 5 <24 computerised cognitive remediation, designed to target
o = Y = O . . . .
s E " £2z the cognitive control functions of older adults with late-life
= X . . .
.5 g £ depression. The authors used an active control group
=3 = = = .
8% £ © o matched for the duration, engagement, reward, computer
= P . . .
- 2 o 25 & presentation, and contact with study staff. Morimoto and
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g 5 g £ <6 colleagues’ results showed that neuroplasticity-based
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3 233 ,_3\% g computerised cognitive remediation induced remission in
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§ ) 835 an additional 58% of participants versus 8% in the control
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2 238 5538 condition (table 2).
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- <3 sz & Rehabilitation programs
= Y =9 D . . . . . .
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g5 ] 2T 2 L . e o
e oL S5 R digitally-delivered ~ rehabilitation  programs®* and
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£ 2 SeEgEs 2T support through online forums.* The studies suggest
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S : 322 2 | and colleagues™ established that telerehabilitation and
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JE £5 e g = 98 E £ 2 % g IRz 2 alleviating symptoms of anxiety and depression, and
L LEEBTHR 32T RTLYL® Sis S h ial wellbeing (table 2).%
£52,89808 S:5Cfbsegvy 28z N psychosocial wellbeing (table 2).
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5% 2 £5% £ | beatsome risk of bias.
ass T E5< s
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3 T T §i $% | £ Discussion
D, S < 2452 |5 This systematic review aimed to collate all existing
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= g 2 2 82 € x5 |= | literature on digital mental health interventions for the
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73 5 2E €82 |5 older adult population. Many digital mental health
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S 23 BB st § | interventions that have been introduced and their
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effectiveness in the older population to design future
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interventions that are user-friendly, practical, effective,
and meet their mental health needs.

Successful digital mental health interventions

We found that interventions involving learning or
attending a course have done well with the older adult
population who do not have severe mental health
diagnoses.”** In existing literature, learning activities have
been identified as successful because the participants do
not have to rely on their existing knowledge of technology
to participate in the intervention. This finding might have
lessened the burden or the expectation to perform well in
these studies.” Additionally, successful interventions have
utilised simpler technologies as a means of delivery, such
as a computer or tablet,®*¥ instead of using more
advanced hardware such as virtual reality headsets.” This
important aspect of digital mental health interventions
can be said to be unique to the older adult population as
this population has been known to have generally lower
digital literacy and higher computer anxiety than the
younger population.” A previous systematic review” that
discussed barriers and facilitators of digital mental health
interventions has stated that a participant’s digital health
literacy influences the extent to which they are able to
adapt and engage with digital mental health interventions.
A population with low levels of digital literacy therefore
requires novice-friendly interventions.

A crucial question was whether a digital mental health
intervention facilitated social connectedness and enabled
the user to interact with other people. Social support
through social networks not only increases engagement
but could also have a positive effect on depressive
symptoms and anxiety symptoms.* However, in the
studies included in this systematic review, social
interaction was not included as a part of the interventions,
and its effect on depressive symptoms and anxiety
symptoms were not discussed. Nevertheless, from the
results, we have found that digital mental health
interventions with social components tend to show clear
improvements in mental health outcomes. For example,
one study® assessed participants who were a part of a
physical activity programme in which they were given the
option to complete some of the activities in a group
setting. Individuals who were part of the group activity
fostered greater social interaction, resulting in clear
improvements in mental health. However, it must be
noted that the mental health outcomes were not exclusively
the results of the social components of the intervention. It
has been known that the effect that an intervention had on
participants’ sense of social connectedness (eg, being able
to connect to peers and having regular contact with
a personal therapist) was found to facilitate user
engagement.” This aspect of successful digital mental
health interventions is not unique to older adult users.

All successful digital mental health interventions have
provided their participants with in-person support, and,
at the very least, in the initial moments of digital mental

www.thelancet.com/healthy-longevity Vol 3 August 2022
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Deviations from intended intervention
Missing outcome data

Measurement of the outcome
Selection of reported result

Overall

Dear et al (2015)*

Egede et al (2015)»

Ferraz et al (2018)%®

Knaevelsrud et al (2017)*

Kotov et al (2020)*

Lee etal (2013)¥

Linder et al (2015)*

Malmberg et al (2017)*°

Morimoto et al (2020)*

Morton et al (2018)3*

O'Moore et al (2018)*

Rendon et al (2012)%

Smith et al (2019)”

Sparrow et al (2011)*

Thorén et al (2011)*

Thorén et al (2014)*

Vloothuis et al (2019)%*

[ Low risk of bias [ Some risk of bias X High risk of bias

Figure 2: Risk of bias of included studies

health interventions administration. There were five
types of support provided to the participants during
interventions: the presence of a therapist, a health
professional (including physicians and nurses),
researchers or research assistants, a physical activity
coach, or a combination of supports. We could not
determine the difference between each type of support
provided to the participants and whether it influences the
mental health outcomes of the digital mental health
interventions. One iCBT study included in this systematic
review claimed iCBT can only be effective for alleviating
depressive symptoms and anxiety symptoms solely when
therapists are present (and not delivered in a self-guided
format).” Another study that looked at an online
rehabilitation programme has found that the intervention
was only successful in the treatment group that had direct
support from a medical professional. The group who had
to do it in a self-guided format showed no psychological
improvements.” Previous studies of completely self-
guided digital mental health interventions found that
users of any age had difficulty engaging with the digital
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mental health interventions, and, at times, neglected to
use the intervention completely.®* Additionally, a
systematic review of unguided digital mental health
interventions found that trial settings have a large effect
on user engagement with unguided interventions, and,
consequently, on the generalisability of the findings to the
real world.”

Many of the successful digital mental health inter-
ventions included in this systematic review have targeted
populations or groups of older adults who share a specific
condition. Therefore, the interventions themselves have
been designed to alleviate a common problem that their
target population shares. For example, some studies
looked at using technologies to deliver rehabilitation
programmes for older adults with hearing impairments,
including programmes to improve hearing and hearing-
related issues.”* Other studies examined digital mental
health interventions for stroke survivors,”* older adults
with Parkinson’s disease,” and individuals with major
depressive disorder.” Ultimately, each intervention was
tailored to a specific problem that participants shared due
to their disability or disease. Creating specific and tailored
interventions with clear objectives and outcomes is key to
its success.

Interventions with limited mental health outcomes
We have found four studies in which the digital mental
health intervention was not associated with reductions in
depressive symptoms and anxiety symptoms,*?**** and
one study that was inconclusive.* The unsuccessful
digital mental health interventions share a common
feature in that they include components that are difficult
to understand or to use. Unsuccessful digital mental
health interventions can involve tasks that are overly
challenging to complete, whether it be physically or
cognitively. One study that examined a physical activity
intervention stated that the participants could not
complete the entire exercise routine without the use of
assistive devices,® which caused some concerns about
potential injuries that could occur due to no supervision
for the digital mental health intervention.”® Another
study found that their intervention exacerbated the
depressive symptoms and anxiety symptoms of their
participants due to the excessive mental difficulty of the
task that was introduced.” Some studies have also found
that their sample populations require more advanced
mental health care due to their existing mental
illnesses.*** This finding could mean that digital mental
health interventions can be successful only to alleviate
minor depressive symptoms and anxiety symptoms, or
those in the lower end of major disorders. Severe mental
health concerns might need to involve direct contact and
care from mental health professionals, a service that
digital mental health interventions cannot yet provide.
Additionally, from the included studies on cognitive
training, we can determine that the effects of online
speed of processing training differ for various populations

of older adults.”” Neuroplasticity-based computerised
cognitive remediation has been associated with inducing
remission in older adults who have late-life depression,*
but there is no evidence on populations without a
diagnosis of depression or individuals with psychological
multimorbidity. These results therefore indicate that
there are too many variables to consider in cognitive
training digital mental health interventions to conclude
its effectiveness.

Limitations

Due to the novelty of the topic of digital mental health
interventions in the older adult population, we were only
able to include 17 studies in this systematic review, two of
which were pilot studies. We were not able to conduct a
meta-analysis due to the heterogeneity of the population,
measures, and results of the papers included. All studies
included did not have qualitative components, which
prevents the ability to analyse the fundamental aspects
that has made each intervention successful or
unsuccessful from the perspectives of the end users.
Scholars have critiqued that randomised controlled trial
research has ignored the full advantage of the insights
that might be gained through the inclusion of interpretive
qualitative approaches because they tend to undervalue
and underuse interpretive approaches in practice.*

Future randomised controlled trial studies looking at
digital mental health interventions with the older
populations should consider the following methodological
recommendations: (1) having a healthy control group and
an intervention group with clinical diagnoses of mental
illness; (2) collecting data on the support given throughout
the duration of the interventions; (3) obtaining qualitative
and quantitative data to measure the success of the
interventions (ie, mental health questionnaires and post-
intervention interviews); and (4) conducting follow-up
interviews and surveys up to 1 year post-intervention to
determine the long-term outcomes of the digital mental
health interventions.

Bias primarily emerged due to unreported blinding
during the randomised controlled trial and the selection of
reported results. Digital mental health interventions
research on older adults is especially difficult to interpret
because of the number of variables that need to be
considered during data analysis. Furthermore, a meta-
analysis was not possible due to the heterogeneity of
existing research on digital mental health interventions,
including the types of interventions, data analysis methods,
variations in control groups, and different measurements
of depressive and anxiety symptoms. Our results further
confirm that a substantial amount of research needs to be
done on this topic to make digital mental health
interventions a reality for the older population.

Conclusions

Digital mental health research is still in its infancy. There
is yet to be a regulated gold standard design of successful
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digital mental health interventions for the older adult
population. Despite the apparent potential of digital
technology supporting mental health, insufficient
evidence suggests that this potential is not being fully
realised, with uptake being scarce and outcomes being
largely anecdotal and unpublished. The results of digital
mental health interventions literature from the past
decade suggest that: (1) end-users and the population of
interest should be at the center of digital mental health
interventions creation and design; (2) digital mental
health interventions need to be malleable and able to
adapt to different life circumstances, education level, and
physical and psychological abilities of the population; and
(3) creation of digital mental health interventions must be
accompanied by (human) support available for all users.
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