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BSTRACT

There is a growing interest in using mobile phone technology to offer real-time psychological interventions and support.
However, questions remain on the clinical effectiveness and feasibility of such approaches in psychiatric populations.
Our aim was to systematically review the published literature on mobile phone apps and other mobile phone-based
technology for psychotherapy in mental health disorders. To achieve this, electronic searches of PubMed, ScienceDirect,
and Google Scholar were carried out in January 2016. Generated abstracts were systematically screened for eligibility
to be included in the review. Studies employing psychotherapy in any form, being delivered through mobile-based
technology and reporting core mental health outcomes in mental illness were included in the study. We also included
trials in progress with published protocols reporting at least some outcome measures of such interventions. From a
total of 1563 search results, 24 eligible articles were identified and reviewed. These included trials in anxiety disorders
(8), substance use disorders (5), depression (4), bipolar disorders (3), schizophrenia and psychotic disorders (3), and
attempted suicide (1). Of these, eight studies involved the use of smartphone apps and others involved personalized
text messages, automated programs, or delivered empirically supported treatments. Trial lengths varied from 6 weeks
to 1 year. Good overall retention rates indicated that the treatments were feasible and largely acceptable. Benefits were
reported on core outcomes in mental health illness indicating efficacy of such approaches though sample sizes were
small. To conclude, mobile phone-based psychotherapies are a feasible and acceptable treatment option for patients
with mental disorders. However, there remains a paucity of data on their effectiveness in real-world settings, especially
from low- and middle-income countries.
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INTRODUCTION

The use of mobile technology to support various
aspects of health care delivery has been on the rise for
more than a decade, and is now commonly referred to
as “Mobile Health” or simply “mHealth’.”!") The first
mobile software application (“app”) became available
for use in 2008.1% Since then, an exponential growth in
the number of apps has resulted in more than 10,000
of them with a quarter of them dealing with mental
health disorders; of these, 6% can be used to evaluate
core mental health outcomes while another 18% deal
with more peripheral issues such as sleep, appetite,
relaxation, and substance use.[**] Hence, a sizeable
chunk of apps available can be harnessed for promoting
mental health. Their impact has been felt on multiple
domains of mental health-care delivery including
real-time symptom monitoring and treatment progress
tracking for clients with common mental disorders.!*

mHealth technology has been leveraged to improve
care delivery, medication adherence, and data collection
in a wide range of mental health conditions including
mood disorders, schizophrenia, anxiety, and substance
use. ¥l However, usage of mobile phones to provide
psychotherapeutic services is at a relatively early stage
of evaluation. The recent proliferation of research
in this field coupled with vast heterogeneity among
studies warrants a focused review of the evidence of
mobile phone-based psychotherapy across mental
health disorders. Previous reviews conducted in
specific mental health disorders such as anxiety and
mood disorders have shown discrepancies in the
efficacy of mHealth interventions.’” Hence, there is
a need to synthesize available information to better
understand the accumulated evidence, as well as the
background, context, and participant characteristics in
individual trials which may influence results. Against
this background, the present systematic review aimed
to provide an update on efficacy and current research
trends of various mobile phone-based psychotherapeutic
techniques in psychiatric conditions.

MATERIALS AND METHODS

Objective

The primary objective was to assess the efficacy of
mobile phone-based psychotherapy interventions
in various psychiatric disorders. For ongoing trials,
the objective was to assess their feasibility and/or
acceptability.

Search strategy and study selection

Electronic searches of PubMed, ScienceDirect, and
Google Scholar were carried out in January 2016. We
aimed to identify studies evaluating smartphone apps or

other mobile phone-based technology for psychotherapy
in mental health disorders. Psychotherapeutic treatments
were defined as interventions that are predicated
upon a scientific theoretical background and that
employ psychological techniques to reduce symptoms
and enhance general well-being through modifying
motivational, emotional, cognitive, behavioral, or
interpersonal processes.'%! For this review, a sequential
search strategy was carried out. The first search was
done using the following subject headings or free
text terms: Psychotherapy, psychological therapy,
psychoeducation, cognitive-behavior therapy (CBT),
supportive management and schizophrenia, psychosis,
psychotic disorders, mood disorders, bipolar disorders,
depression, attempted suicide, childhood disorders,
anxiety disorders, substance use disorders, alcohol use,
and smoking. The second search included terms to
capture the aspect of electronic health services delivery
such as mobile technology, mobile health, mHealth,
mHealth, virtual, eHealth, smartphone, internet, iPad,
app, tablet, cellular phone, cell phone, information
technology, telemedicine, and telepsychiatry. The
two searches were then combined to generate a list
of abstracts that included both concepts. This search
strategy was primarily used for PubMed and then
adapted for use in other databases. A supplemental
Google Search using random combinations of above
search terms was also carried out to further comb the
extant literature. There was no restriction on the date
of publication. Two authors (Vikas Menon and Tess
Maria Rajan) independently carried out the search and
the search findings were compared, and a consolidated
list of abstracts was drawn up to avoid duplication. Any
differences were sorted out through mutual consensus.
In case of inadequate information in the abstract to
decide on relevance, the corresponding full text was
retrieved. The inclusion criteria for trials in the review
are shown in Box 1. Studies were excluded if they dealt
with general healthy population or studied nonspecific
factors (such as stress, lifestyle, and exercise). The
flowchart for literature search is shown in Figure 1.
From the 1563 initial results, 930 studies were excluded
as they did not include mobile-based technologies
or because they dealt with disorders, not under the
purview of this paper. Of the remaining 633, 615 were
excluded because of following reasons: Dealing with
general health-related behaviors or stress associated

Box 1: Inclusion criteria for reviewed trials

Using any kind of mobile-based technology

Involving treatment of patients having mental health disorders

Involving definition of psychotherapy by Linde ez al.!'”

Reporting at least one of the following outcomes: feasibility, acceptability,
efficacy for at least one core mental health outcome (e.g., depression,
mania, psychosis) as primary or secondary outcome measure
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Figure 1: Flowchart for literature search

with commuting, pregnancy, surgery or work, using
mobile devices for diagnostic data capture or only to
enhance medication adherence or using mobile phones
to access websites. One study was excluded as it dealt
only with preventive interventions. Seven studies were
added by a supplementary search of the cross-references
of selected studies. Thus, a total of 24 articles were
shortlisted and has been reviewed here. We did not
attempt a meta-analysis considering the small number
of completed studies for specific disorders (such as one
for bipolar disorder) and the significant heterogeneity
in outcome measures reported.

Data extraction

The information extracted from the articles included
the author and year of study, place where the study
was conducted, sample size and sampling method,
mobile-based intervention carried out, treatment
details for the control group, and reported findings.
If effect sizes were calculated and reported by the
authors, this was used. Else, we reported whatever
findings were available in the text. Data extraction
was done by Vikas Menon and Tess Maria Rajan.
Any discrepancies were sorted out through mutual
discussion and consensus.

RESULTS

Our review identified 24 completed or on-going
studies examining the role of mobile phone-based
psychotherapy with 8 for anxiety disorders, 5 for
substance use disorders, 4 for depressive disorders,
3 for bipolar disorders, 3 for schizophrenia and
psychotic disorders, and 1 for attempted suicide. The
characteristics of completed studies are shown in
Table 1.

Depression

Kauer et al.l''! using a randomized controlled
design evaluated the effects of an app that offered
psychoeducation in the form of emotional self-awareness
and found the app to reduce the burden of depressive
symptoms. Another study compared a behavioral
activation app with a mindfulness app and found
both the apps to be feasible and effective.l') Similarly,
mobile-based CBT app was found to be as efficacious as
computer-based CBT program for reducing depressive
symptoms in a randomized trial spread over 6 weeks.['*!

The “Kokoro” appl'*! is a smartphone-based CBT
program which has shown feasibility and acceptability
as an add-on therapy for treatment-resistant depression
and is now undergoing trial of efficacy.

Bipolar disorders

Depp et al.!'] recently completed a 24-week RCT in
which participants with bipolar disorder assigned to
a mobile phone-based interactive mood monitoring
system coupled with self-management advice performed
better than traditional paper-and-pencil-based mood
monitoring in reducing scores of depression and
mania.

Another ongoing study aims to develop and validate a
smartphone app that offers customized psychoeducation
material and facilitates remote self-monitoring of
symptoms, which is likely to empower patients to
identify early symptoms and reduce risk of relapse.!'®!

The Personalized Real-Time Intervention for Stabilizing
Mood (PRISM)!'"] is another mobile-based fully
automated intervention that combines real-time
experience sampling with an evidence-based brief
psychoeducational intervention (“Life Goals”)!"8! in
bipolar disorder. As the “Life Goals” manual did not
prove effective as a standalone intervention,!'”! PRISM
combined it with interactive mood charting and
monitoring method with results showing high feasibility
and acceptability.

Anxiety disorders

The SmartCAT App!*® was developed to deliver CBT
for children with anxiety. The app, in a pilot evaluation,
received good feedback from therapists and patients.

Pallavicini et al. examined the use of a mobile-based
platform as an adjunct to existing treatments in
generalized anxiety disorder.?!l Specifically, the
intervention composed of biofeedback-enhanced virtual
reality system to facilitate relaxation strategies. Using a
double-blind randomized controlled design, investigators
tested the efficacy of attention bias modification
training exercises using a smartphone.??! Those
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Table 1: Characteristics of included studies

Author, year

Place of conduct

Sample size,

sampling method

Intervention

Comparator

Reported findings
(95% CI)

Depression
Kauer et al., 2012

Ly etal., 2014
Watts ef al., 2013

Bipolar disorder
Depp et al., 2015

Anxiety disorders

Pallavicini et al., 2009

Enock et al., 2014
Proudfoot et al., 2013
Villani et al., 2013
Riva et al., 2006
Grassi et al., 2009
Schizophrenia
Granholm et al., 2012

Ben-Zeev et al., 2014
Substance use disorders
Whittaker et al., 2011

Gustafson et al., 2014

Brendryen ez al., 2008

Free et al., 2011
Naughton et al., 2014

Attempted suicide

Victoria, Australia

Linkoping, Sweden

New South Wales,
Australia

San Diego, USA

Milan, Italy
Cambridge, USA
New South Wales,
Australia

Milan, Italy

Milan, Italy

Milan, Italy

San Diego,
California, USA
Dartmouth, USA

Wellington,
New Zealand
Madison, USA
Oslo, Norway
London, UK

London, UK

118, convenience

81, convenience

35, voluntary
response

82, convenience

105, convenience

429, voluntary
response

720, voluntary
response

30, voluntary
response

33, NA

120, convenience

55, convenience
33, purposive

226, voluntary
response

349, purposive

290, voluntary
response

5702, voluntary
response

602, voluntary
response

Marasinghe et al., 2012 Colombo, Sri Lanka 68, convenience

Mobile-based self-
monitoring of mood,
stress and daily activities

Mobile-based behavioral
activation

App-based CBT

Mobile-based mood
monitoring with delivery of
self-management strategies

Biofeedback virtual reality
and mobile phone
Smartphone-delivered
Cognitive bias modification-A

Mobile-based “my compass”
intervention

SIT through mobile phones
Mobile narratives

Mobile narrative on a mobile
phone

Mobile-based text messaging

Smartphone-based app “focus”

Mobile-based video and text
messages

Smartphone-based ACHESS
app with treatment as usual
Mobile delivered “happy
ending” program
Mobile-based text messaging
system “txt2stop”

Mobile-based text messaging
“iQuit” + treatment as usual

I-BMT

Monitoring daily activity only

Mobile-based mindfulness
treatment

Computer-based CBT

Paper-and-pencil-based mood
monitoring

2 groups - virtual reality and
mobile phone and wait list

2 groups - Control training
and WL

2 groups - attention control
and WL

Neutral video through mobile
phones

2 groups-new age videos and
control group

3 groups - video content on

a mobile phone; audio content on
an MP3 player and control group

None

None

Placebo messages
Treatment as usual
Self-help booklet
Placebo text messages

Treatment as usual

Treatment as usual and in phase
2-BMT

©=0.54 (0.426-0.640)

Cohen’s d=1.83
(0.27-3.38)
Cohen’s d=1.41
(0.55-2.26)

Cohen’s d=0.48

P<0.05

Cohen’s d=—0.51
Cohen’s d=0.22-0.55
Partial n?=0.108
P<0.01

P<0.05

OR=0.98

P<0.01

P=0.8

OR=1.65 (1.05-2.57)

OR=3.43 (1.60-7.34)

RR=2.20 (1.80-2.68)

OR=1.22 (0.88-1.69)

26.7 (11.7) versus
3.2(1.1)

Mean (SD) at baseline versus follow-up reported for studies where effect sizes/P values are not available. CI — Confidence interval; OR — Odds ratio;
RR — Relative risk; CBT — Cognitive behavioral therapy; NA — Not available; I-BMT — Immediate brief mobile treatment; WL — Waitlist; SIT — Stress
inoculation training; ACHESS — Alcohol Comprehensive Health Enhancement Support System; SD — Standard deviation

who received the active intervention had significant

reductions on measures of social anxiety.

The “myCompass” program is a fully automated
self-help program that can be used for individuals with
mild to moderate depression, anxiety, or stress.[**l The
program includes symptom tracking features apart from
medication reminders. Participants in the myCompass
program outperformed attention control or waitlisted
controls on outcome measures for depression, anxiety,

7 weeks.
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stress, social, and work functioning at the end of

Stress inoculation training through mobile phone
demonstrated significant reductions in trait and state
anxiety as well as enhanced coping skills compared
to controls.”* The use of mobile multimedia-based
narratives to regulate and manage emotions has been
tested in nonpsychiatric populations with results
showing that such approaches can be used to increase
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relaxation and decrease state anxiety ratings without
real-time physician contact.!*>26!

An ongoing study®”! seeks to assess the effectiveness
rather than the efficacy of a mobile-phone-delivered
CBT package for anxiety spectrum disorders. The major
difference here is the therapists are not constrained to
deliver only the protocol-mandated intervention but
can add other components as needed such as enlisting
social support thus reflecting the eclectic nature of
therapy in the real-world setting. This study is likely to
illuminate organizational and community issues that
may contribute to the effectiveness of CBT for anxiety
disorders.

Schizophrenia and psychotic disorders
Many applications of mobile technology in schizophrenia
have been pointed out in a recent paper.!**]

The mobile assessment and treatment of schizophrenia
trial®! was conducted to deliver personalized text
messages to improve outcomes in patients with
schizophrenia. The text messages were aimed at
changing attitude toward auditory hallucinations
using CBT principles, encourage socialization, and
medication adherence. The intervention was found to
be feasible and effective.

Ben-Zeev et al.3% have developed and validated a
smartphone app (focus) for use among patients with
schizophrenia, addressing various symptom dimensions
through cognitive restructuring and medication
adherence. The same authors, in another study to assess
feasibility, acceptability and preliminary efficacy of the
app,*! showed that a large majority (>90%) rated the
app as highly acceptable and had significant reductions
in psychotic, depressive, and general psychopathology
symptoms following 1 month of intervention.

The Actissist app was designed to deliver CBT for
patients with first-episode psychosis.l*”) It runs for a
12-week and aims to address a variety of evidence-based
risk factors for relapse. Recruitment to test its feasibility,
acceptability and efficacy is currently ongoing.

Substance use disorders

Alcohol Comprehensive Health-Enhancement Support
System is a smartphone-based recovery and relapse
prevention support system.**! The focus is on coping
skills, social support, and internal motivation.
A 4-month study showed that those who used this app
had reduced their heavy drinking days by 65% at 4, 8,
and 12 months compared to a control group.

STUB IT is a social-cognitive theory-based intervention
approach employing video messages that combine

observational learning with evidence-based behavioral
support.** However, the investigators failed to achieve
target sample size due to recruitment problems, and
hence results were inconclusive.

A fully automated smoking cessation program
(“Happy Ending”) comprising E-mail, text messages, or
interactive voice response delivered via computer and
mobile phone over a period of 1 year, was administered
to smokers (n = 144) and compared for efficacy with
a control group of smokers (n = 146) who received
a self-help booklet.*! Using intent-to-treat analysis,
participants in the intervention group had significantly
higher levels of repeated point abstinence.

Mobile-based technology incorporating graded text
messages, motivational messages, and personalized
behavior change strategies was evaluated for smoking
cessation by Free et al.®°! There was higher rate of
continuous biochemically confirmed abstinence in
the intervention group versus the control group. An
ideologically similar intervention, combining variably
scheduled text messages and customized patient
advice report, called the iQuit system, was evaluated in
primary care setting.*”! Short-term abstinence rates did
not differ significantly between the intervention and
control, though the intervention’s efficacy was noted
for long-term abstinence.

Attempted suicide

One trial compared a brief mobile-based intervention
to treatment as usual among suicide attempters and
found significant reductions in suicidal ideations and
depression in the mobile phone group.*!

DISCUSSION

Although the number of trials reviewed was not large,
available results appear promising and seem to suggest
that mobile phone-based technology can be used to
deliver psychotherapeutic interventions across a range
of mental health disorders.

The literature on depression included one on
community-based sample and another on self-referred
patients showing that diverse clinical populations can
be engaged meaningfully in such technology-driven
mediums. In contrast, literature in bipolar disorder is
more limited, and there was only one trial available
which reported mood outcomes. It is plausible that
individuals in acute mania may find it difficult to engage
with the app consistently for good results?®” and this
may explain why on-going trials in bipolar disorder
have focused on remote self-monitoring of symptoms
in stable patients.

8 Indian Journal of Psychological Medicine | January - February 2017 | Vol 39 | Issue 1
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Maximum number of trials was found for anxiety
disorders. The effect sizes were comparable with findings
from meta-analytic reviews evaluating conventionally
administered CBT and other psychological treatments
in depression!!**4!l but somewhat lower than the
figures reported in a recent meta-analysis of treatment
efficacy in anxiety disorders.*?!

Only three trials were available for psychotic disorders,
and only one of them reported efficacy outcomes
and demonstrated the possibility of tackling both
positive and negative symptoms. Hence, inputs from
this trial may be utilized to develop further ecological
and ambulatory interventions for people with
schizophrenia. The evidence base in psychotic disorders
is largely preliminary in nature and further studies
with a comparison group and longer time horizons are
required to clearly establish the advantages of using
mobile technology for long-term care in psychotic
disorders. A similar conclusion could be arrived at for
attempted suicide since only one trial was available.

The substance use disorder literature demonstrated the
feasibility and efficacy of combining text messages with
personalized support and relapse prevention strategies.
However, little insights are available into how and
which component of the intervention worked to bring
about the desired behavioral change.**] Qualitative
studies eliciting participant experiences and reflections
may help to tease out the effective components of the
intervention. The effect sizes reported in these trials
were very similar to other behavioral interventions for
substance use such as group therapy and one-on-one
counseling.[*+4]

Looking the evidence in totality, mobile phone
technology offers a simple, flexible, convenient, and
widely accessible platform for delivery of mental
health-care services and decision support systems.
It allows patients and health-care providers to track
symptoms and early changes in a collaborative manner.
This facilitates need-based allocation of resources
and therefore this technology holds great promise
for low- and middle-income countries. As many
studies have included a self-education component for
mental health conditions,!'>!%%3 similar apps could
be developed for the general population which may
hold promise from a mental health prevention and
promotion standpoint.

There are a few limitations to the current review. First,
the studies reviewed were quite heterogeneous in their
aims, methodology, and outcome measures and hence
drawing clear conclusions from them are onerous.
Second, it is possible that, despite our best efforts and
comprehensive search strategy, some studies especially

those unpublished or ongoing or not available on
academic databases were excluded from this review.
A third limitation pertains to the generalization of
results to the real-world settings over longer periods
of time, given that most trials were of short duration
involving small samples and possibility of participants
in controlled settings showing greater adherence to
interventions. Possibility of nonspecific factors such
as increased physician support in trials leading to
improvement also cannot be discounted.!***”! Finally,
it is possible that some trials may have been missed as
they did not fit into the definition of psychotherapy
used for the purpose of this review.

CONCLUSION

To conclude, the emerging literature highlights the
potential benefits, feasibility, and acceptability of
mobile phone-based psychotherapeutic applications
across a range of psychiatric conditions. However,
effectiveness trials are scarce. Most of the trials were
conducted in the West, and very little information is
available from low- and middle-income countries. Many
trials reviewed here reported equivocal effect on core
psychiatric outcomes and await further validation. With
incremental improvements in design, methodology,
and innovation, mobile technology has the potential
to play a key role in transforming the healthcare
delivery process. Future directions of research are
highlighted in Box 2. The reviewed evidence provide
some hope that mobile phone technology will prove to
be a useful adjunctive, if not a standalone, treatment
for psychotherapy in a broad range of mental health
conditions.

Box 2: Future directions of research for mobile delivered
psychotherapeutic interventions

Literature on the side effects of such interventions is scanty and could be an
important area for further evaluation!*®!

Focus on effectiveness data in the real world setting, and using outcomes
like functioning and socialization

Innovative randomized controlled trial designs like multiple assignment
randomized trials, and multiphase optimization strategy could be used
Qualitative studies on physician and patient perspectives in using

the technology are may inform further development of user-friendly
technologies

Patient and provider perspectives on mHealth interventions such as

text message reminders can be extrapolated from physical health
conditions!**! [Table 2]

Dual capability smartphone apps can collect real-time data and offer
customized interventions. Integrating this information may throw more
light into temporal questions such as whether clinical outcomes change
beliefs about illness or vice versa

Cost-effectiveness assessments would help in further advocacy of these
technologies®”

Ethical and confidentiality issues in providing internet-based interventions
need to be addressed™ and there is a need to disseminate this knowledge
further

Indian Journal of Psychological Medicine | January - February 2017 | Vol 39 | Issue 1 9
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Table 2: Patient and health-care provider perspectives
on mhealth interventions

Benefits Barriers

Ease of use Cost

Access Difficulty manipulating cell phones
Convenience Lack of education/sophistication

Confidentiality
Personalization of many apps
Ability to remove structural

Patient apathy
Time burden on clinicians
Concerns about privacy breaches

barriers to care access

Relative novelty of approach
Better streamlining of care

Maintains patient autonomy

Lack of reinforcements for usage
Few apps for mental
health/extreme age groups

Lack of regulatory mechanism
and certification

Based on Murray et al. Becker et al. and Baranoski et al.
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