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Abstract
Background: Depression is a serious, disabling mental disorder that severely affects quality of life. Patients with depression
often do not receive adequate treatment. App-based psychotherapy is considered to have great potential to treat depression owing
to its reach and easy accessibility.
Objective: We aim to analyze the impact of app-based psychological interventions for reducing depressive symptoms in people
with depression.
Methods: We conducted a systematic literature review and meta-analysis. We searched Medline, Embase, PsycINFO, Web of
Science, and Cochrane Central Register of Controlled Trials from inception to December 23, 2020. We selected randomized
controlled trials to examine the impact of app-based psychological interventions for reducing depressive symptoms in people
with depression. Study selection, data extraction, and critical appraisal (using the Cochrane Risk of Bias tool for randomized
studies and the ROBINS-I tool for nonrandomized studies) were conducted independently by 2 reviewers. Where possible, we
pooled data using random effects meta-analyses to obtain estimates of the effect size of the intervention. We conducted post hoc
meta-regression analyses to explore the factors associated with intervention success.
Results: After screening 3468 unique references retrieved from bibliographic searches and assessing the eligibility of 79 full
texts, we identified 12 trials (2859 participants) evaluating 14 different interventions. Of 14 trials, 7 (58%) were conducted in
the United States; 3 (25%) trials, in Asia (Japan, South Korea, and China); 1 (8%) trial, in Australia; and 1 (8%) trial, in Germany.
Of the 12 trials, 5 (42%) trials presented a low risk of bias. The mean duration of the interventions was 6.6 (SD 2.8) weeks.
Two-thirds of the interventions were based on cognitive behavioral therapy alone or included it in combination with cognitive
control therapy, positive psychology, brief behavioral activation, or mindfulness- and acceptance-based therapy. With no evidence
of publication bias, a pooled analysis of 83% (10/12) of the trials and 86% (12/14) of the interventions showed that app-based
interventions, compared with a control group receiving usual care or minimal intervention, produced a moderate reduction in
depressive symptoms (standardized mean difference [SMD] −0.51, 95% CI −0.69 to −0.33; 2018/2859, 70.58% of the participants;
I2=70%). Our meta-regression analyses indicated that there was a greater reduction in symptoms of depression (P=.04) in trials
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that included participants with moderate to severe depression (SMD −0.67, 95% CI −0.79 to −0.55), compared with trials with
participants exhibiting mild to moderate depression (SMD −0.15, 95% CI −0.43 to −0.12).
Conclusions: App-based interventions targeted at people with depression produce moderate reductions in the symptoms of
depression. More methodologically robust trials are needed to confirm our findings, determine which intervention features are
associated with greater improvements, and identify those populations most likely to benefit from this type of intervention.
Trial Registration: PROSPERO CRD42019145689; https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=145689
(JMIR Mhealth Uhealth 2022;10(1):e29621) doi: 10.2196/29621
KEYWORDS
smartphone technology; mental health interventions; depression; eHealth; mHealth; apps; systematic review; meta-analysis;
mobile phone

Introduction
Background
Worldwide, approximately 350 million people are affected by
depression [1]. In 2010, it was estimated to be the second largest
contributor to the global disease burden [2], and by 2030, it is
expected to become the leading contributor [3]. Depression is
a highly prevalent condition that affects approximately 4.4%
of the world’s population [4]. It can have a negative impact on
one’s mood and cause emotional distress, potentially interfering
with daily functioning [5]. Symptoms of depression range in
severity (mild to severe) and duration (months to years) [6].
Depression is the leading contributor to suicide, accounting for
approximately 800,000 deaths per year [7]. There is an
increasing number of people living with depression worldwide,
especially in low-income countries [8,9]. Even in high-income
countries, most patients with depression do not receive treatment
[10].
The digital market is full of apps designed to improve the mental
health of people with depression; however, most of them remain
untested in clinical trials and suffer from numerous limitations,
such as being designed without content based on the
recommendations of experts [11,12]. Therefore, there is a
potential risk in the use of such apps, as their therapeutic benefits
have not been proven. A recent review of apps targeting
depression and anxiety-related conditions [13] observed that
the techniques used by some apps were not based on evidence,
and in some cases, the manifestation of the techniques promoted
by apps could be potentially harmful.
Despite the proliferation of systematic reviews examining the
impact of mobile health (mHealth) interventions on mental
health during the last decade, the available base of evidence
concerning the impact of mobile apps for treating people with
depression is still weak. Most of the available reviews offer an
overview of the impact of mental mHealth interventions but do
not focus on their specific impact on depression [14-18]. A
small portion of reviews specifically examine the impact of
mHealth interventions on depression; however, some of them
rely on user evaluations rather than on evidence from trials
[13,17,19]. Although a recent review [20] examined the impact
of mHealth interventions on depression, most of the included
interventions targeted other mental health problems (insomnia,
bipolar disorder, anxiety, and amnesia, among others). To the
best of our knowledge, no previous systematic review of
https://mhealth.jmir.org/2022/1/e29621
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randomized controlled trials (RCTs) has evaluated the impact
of mHealth interventions specifically designed to improve
depressive symptoms in people with depression.
Notwithstanding the above, the use of mHealth technologies
for the treatment of symptoms of depression remains very
attractive, as such technologies could offer potential benefits
in terms of patient autonomy, the prevention of relapse, and
lowering costs [14,20]. Community health representatives
perceive mHealth technologies as adequate tools for actively
involving patients in the management of chronic diseases [21].
Apart from intrinsic barriers to treatment, such as availability,
affordability, and time constraints, people’s attitudes also play
an important role in non–treatment-seeking behavior [22].
Several barriers that limit the acceptability and adherence to
traditional, face-to-face psychotherapy have been described,
including the low self-perceived need for treatment, low mental
health literacy, high self-reliance, and fear of stigmatization
[22,23]. App-based psychological interventions are attractive
because of their potential to overcome these barriers.

Objectives
The aim of this systematic review is to analyze the impact of
app-based psychological interventions designed to reduce
depressive symptoms in people with depression.

Methods
Overview
We conducted a systematic literature review following the
Cochrane recommendations [24]. We followed the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines for planning, conducting, and
reporting this study [25]. The review protocol was registered
with PROSPERO (CRD42019145689).

Data Sources and Searches
We designed specific search strategies for biomedical and
behavioral science databases (MEDLINE, Embase, PsycInfo,
CINAHL, Web of Science, and Cochrane Central Register of
Controlled Trials) and combined Medical Subject Headings
terms and free-text keywords (Multimedia Appendix 1). We
searched the databases from inception to December 23, 2020.
We used EndNote X8 to create a bibliographical database and
Rayyan to screen relevant records [26].
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Inclusion and Exclusion Criteria
We included empirical studies examining the impact of
app-based psychological interventions delivered through
smartphones and aimed at reducing depressive symptoms in
people with depression compared with a nonactive control group
(ie, treatment as usual, waiting-list control, or where minimal
intervention was used to ensure blinding or masking). In terms
of participants, we included studies involving participants with
depressive symptoms of all ages and education levels as assessed
using a structured clinical interview conducted according to
internationally recognized standards (eg, the International
Statistical Classification of Diseases and Related Health
Problems and the Diagnostic and Statistical Manual of Mental
Disorders) or the presence of significant depressive symptoms
established using a validated screening measure (eg, the Patient
Health Questionnaire and the Beck Depression Inventory). In
terms of the intervention, we included studies that evaluated
psychological interventions delivered through an app aimed at
reducing depressive symptoms. Although multifaceted
interventions were considered, to be included the app needed
to have been the main component of the interventions, which
were included regardless of the therapeutic orientation upon
which they were based. In terms of outcomes, we included
studies examining the impact of the intervention on depression
severity, as measured using structured clinical interviews or
validated screening measures. We included RCTs that were
individually randomized and cluster randomized. We included
studies in English and Spanish. Letters were excluded from the
editor, editorials, study protocols, and conference abstracts. We
excluded studies with intervention periods <2 weeks (as we
consider this to be the minimum time necessary for changes in
depressive symptoms to occur) and those with <50 randomized
participants (to minimize the risk of bias arising from small
sample sizes [27]).

Study Selection
In all, 2 of the 4 reviewers (MJSR, MAFD, RZC, and AC)
screened all titles and abstracts for potentially eligible papers
and subsequently assessed full-text papers against the eligibility
criteria. They were blinded to each other’s decisions. All
disagreements were resolved by reaching a consensus or by
involving a third reviewer.

Data Extraction and Quality Assessment
In all, 2 of the 4 reviewers (MJSR, MAFD, RZC, and AC)
independently extracted quantitative data with respect to the
outcomes and characteristics of the studies and interventions in
the included papers. Information was extracted and entered into
a standardized Microsoft Excel spreadsheet. Discrepancies
among the data extractors were discussed until a consensus was
reached. We contacted the authors of the included papers to
request additional data when needed.
We extracted information concerning the characteristics of the
trials (study design, sample size, country, setting, participants,
and type of comparator), intervention (length, frequency of use,
and psychological theories or techniques used), and outcomes
(changes in overall depression). In all, 2 of the 4 reviewers
(MJSR, MAFD, RZC, and AC) independently assessed the risk
https://mhealth.jmir.org/2022/1/e29621
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of bias in the studies selected for the meta-analyses using the
Cochrane Risk of Bias tool [28]. Discrepancies were discussed
among peers to reach a consensus.

Data Synthesis and Analysis
We conducted a narrative and tabulated synthesis of the findings
of the included studies. We pooled data to summarize the
progress made in depressive symptoms throughout the
intervention and compared interventions to their relevant
comparator groups. We anticipated that the included trials would
vary in their settings, methods, and designs. Therefore, we used
a random effects model to pool the data. Patient-reported
measures for depression vary from trial to trial; therefore, we
used the Cohen method to calculate pooled effect sizes based
on standardized mean differences (SMDs). When needed, we
reversed the scale scores (by multiplying them by −1), so that
higher scores consistently conveyed higher levels of depression
at all scales.
When the SD of the change between baseline and
postintervention levels was not reported for either the
intervention or the control group, we derived them from baseline
and final SDs, assuming a degree of correlation of 0.5.
Heterogeneity was quantified using the I2 statistic, and I2>50%
was considered evidence of substantial heterogeneity. The
sources of heterogeneity were explored using the Galbraith
plots. Publication bias was examined using funnel plots, and
the presence of asymmetry was assessed using the Begg [29]
and Egger [30] tests. Meta-analyses were conducted with
STATA (version 12.0; StataCorp), using the command metan.
We conducted a range of exploratory post hoc subgroup and
bivariate meta-regression analyses to explore the factors that
may affect the effectiveness of smartphone interventions. On
the basis of the available evidence, we decided to analyze the
following potential moderators: participants’ depression severity
(mild to moderate vs moderate to severe) [31,32], therapeutic
approaches (cognitive behavioral therapy [CBT] vs CBT plus
other approaches vs behavioral activation) [20], intervention
duration (1-7 vs 8-12 weeks) [31], comparator (usual care vs
minimal intervention) [15,32], components of the intervention
(multifaceted vs single-component interventions) [31],
communication directionality (unidirectional vs bidirectional
communication) [20], and the method used to assess depression
(diagnostic instrument vs validated self-reported measure).

Transparency
The lead author affirms that the manuscript is an honest,
accurate, and transparent account of the study being reported;
that no important aspects of the study have been omitted; and
that any discrepancies from the study as it was planned have
been explained (and, if relevant, reported).

Results
Search Results
Our search results are summarized in the following PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) flow diagram (Figure 1). Our initial search
identified a total of 3468 unique citations. Screening the titles
JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e29621 | p. 3
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and abstracts of these studies resulted in the inclusion of 79
citations for further review. After full-text reviews, 12 trials
evaluating 14 different interventions were included in the present
systematic review [33-44].

Serrano-Ripoll et al
Of these, 83% (10/12) of the trials were included in the
meta-analysis and 17% (2/12) of the trials were excluded from
the meta-analysis owing to a lack of available data.

Figure 1. PRISMA (Preferred Reporting Item for Systematic Reviews and Meta-Analyses) flow diagram.

Characteristics of the Included Studies and
Interventions
A detailed description of the characteristics of the included trials
is provided in Table 1 and in Multimedia Appendix 2 [33-44].
All trials consisted of individually RCTs. In all, 25 % (3/12) of
the trials included people with mild to moderate depression
[34,39,41], 17% (2/12) of the trials included people with mild
to severe depression [33,40], 42% (5/12) of the trials included
people with moderate to severe depression [35,36,42-44], 8%
(1/12) of the trials included people with a diagnosis of major
depression [38], and 8% (1/12) of the trials included people
with a self-reported need for help with their depressive
symptoms [37]. The total combined sample size for all included
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trials was 2859 participants. The mean (SD) number of
participants per trial was 238 (182), ranging from 52 to 626. In
all, 58% (7/12) of the trials were conducted in the United States
[33-35,39-41,43], with 8% (1/12) each in Japan [38], Korea
[36], Australia [42], Germany [37], and China [44]. A total of
42% (5/12) of the trials took place in a community setting
[20,33,39,40,42], 42% (5/12) in hospitals or health organizations
[34,36-38,44], and 17% (2/12) in a primary care setting [35,43].
The primary outcome of all included trials was a reduction in
depressive symptoms (Table 2). A total of 58% (7/12) of the
studies [34,37-39,42-44] compared the intervention against a
waiting-list control group, whereas the remaining 42% (5/12)
of the trials [33,35,36,40,41] compared the app intervention to
another app or a waiting-list control group.
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Table 1. Characteristics of included trials.
Characteristics

Value

Year the study was published (N=12), n (%)
2015-2016

4 (33)

2017-2018

3 (25)

2019-2020

5 (42)

Number of participants, N; mean (SD; range)

2859; 238 (182; 52-626)

Age of participants (years), mean (SD)

36.12 (10.21)

Gender of participants (N=2859), n (%)
Male

912 (31.8)

Female

1899 (66.4)

Others

48 (1.67)

Country (N=12), n (%)
United States

7 (58.3)

Japan

1 (8.3)

South Korea

1 (8.3)

Australia

1 (8.3)

Germany

1 (8.3)

China

1 (8.3)

Instrument used to measure depressiona (N=12), n (%)
Patient Health Questionnaire-9

6 (50)

Patient Health Questionnaire-8

3 (25)

Beck Depression Inventory-II

2 (16.7)

Depression, Anxiety, Stress Scale-21

1 (8.3)

Center for Epidemiological Studies-Depression Scale

2 (16.7)

Setting (N=12), n (%)
Community

5 (41.7)

Hospital or health organizations

6 (50)

Primary care

1 (8.3)

Type of approach or psychotherapya (N=12), n (%)
Cognitive behavioral therapy

8 (66.7)

Cognitive control therapy

2 (16.7)

Brief behavioral activation

1 (8.3)

Positive psychology

2 (16.7)

Mindfulness

1 (8.3)

Acceptance-based therapy

1 (8.3)

Duration of intervention in weeks, mean (SD; range)
a

6.6 (2.8; 4-12)

Percentages exceeding 100% as categories are not mutually exclusive.

https://mhealth.jmir.org/2022/1/e29621

XSL• FO
RenderX

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e29621 | p. 5
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Serrano-Ripoll et al

Table 2. Summary of findings.
Study

Severity of depression and
instrument (cut point)

Arean et •
al [33]

Mild to severe depression without suicidal
ideation

•

PHQ-9a (score >5 or
score on item 10 ≥2)

Birney
et al
[34]

•

Mild to moderate depression
PHQ-9 (score of 1019)

Dahne
et al
[35]

•

•

•

Intervention A (n) and Comparator (n)
intervention B (n)

Length Study design Main results

•

EVO app
(N=221)

4
weeks

•

iPSTb app
(N=209)

•

Moderate to severe de- •
pression without suicidal ideation
•
PHQ-8c (score >10)

•

Usual care
(N=206)

Effectiveness

•

•

MoodHacker
(N=150)

•

Minimal in- 6
tervention
weeks
(N=150)

Efficacy

•

Compared with the control group,
the MoodHacker app had significant effects on symptoms of depression in users (P=.01; partial
η2=0.021) after the intervention
period.

Moodivate app
(N=24)
Moodkit app
(N=19)

•

Minimal in- 8
tervention
weeks
(N=9)

Efficacy

•

Over time and compared with the
control group, participants using
either app provided evidence of
significant decreases in depressive
symptoms that were sustained over
the trial period.

HARUToday
(N=21)

•

HARUCard
(attention
control
group)
(N=21)
Waiting list
(N=21)

10
weeks

Effectiveness

•

BDI-II scores of the HARUToday
group decreased significantly after
the intervention compared with the
attention control (HARUCard) and
waiting-list control groups (P=.01).

and BDI-IId (score
>13)
Ham et
al [36]

•
•

Moderate to severe de- •
pression
BDI-II (score >16)

•

Lüdtke
et al
[37]

•

Subjective need for
help with depressive
symptoms

•

PHQ-9 (N/Ae)

Mantani •
et al
[38]
•

Moberg
et al
[39]

•

Pratap
et al
[40]

•

•

•

Diagnosed major depression

RenderX

Be Good to
Yourself (N=45)

•

Usual care
(waiting
list) (N=45)

4
weeks

Efficacy

•

Depressive symptoms decreased in
both groups after the intervention
period, without significant differences among groups (P=.95).

•

Kokoro-app
(N=81)

•

Usual care
(N=83)

9
weeks

Effectiveness

•

The intervention group improved
significantly compared with the
control group (95% CI 1.23-3.72;
P<.001; SMDg 0.40). The benefits
were maintained during the followup period.

Mild to moderate de•
pression
PHQ-8 (score between
5 and 14)
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PRIME-MDf and BDIII (score ≥10)

Clinically significant
depressive symptoms
PHQ-9 (score ≥5 or
score on item 10 ≥2)

No significant differences observed
between the 2 interventions compared with the control after the intervention and at follow-up.
Moderately depressed participants
had a greater response to Project:
EVO (28/56, 50%) and iPST
(39/79, 49%) than the control arm
(24/76, 32%; χ2=6.46; P=.04) in
remission rates.

•
•

Pacifica app
(N=253)

•

Usual care
(waiting
list)
(N=247)

EVO (N=83)
iPST (N=112)

•

Minimal in- 4
tervention
weeks
(daily health
tips; N=79)

4
weeks

Effectiveness

•

Participants in the intervention
group demonstrated significantly
greater decreases in depression. The
Group x Time interaction effect size
is as follows: Cohen d 0.54;
P<.001. Rates of clinical significance change after the intervention:
Pacifica, 42% (33/79); waiting list
17% (17/101); P<.001.

Efficacy

•

No significant differences were observed in depression outcomes
among the 3 groups.
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Severity of depression and
instrument (cut point)

Intervention A (n) and Comparator (n)
intervention B (n)

Length Study design Main results

Roepke
et al
[41]

•

Mild to moderate depression

•

•

CES-Dh (score ≥16)

•

CBT-PPTi SBj
(N=93)
General SB
(N=97)

•

Usual care
(waiting
list) (N=93)

4
weeks

Effectiveness

•

After treatment and during followup, General SB participants saw
greater reductions in depression
scores than the control group
(P<.001).

Tighe et •
al [42]
•

Moderate to severe de- •
pression
PHQ-9 (score >10)

Ibobbly (N=31)

•

Usual care
(waiting
list) (N=30)

6
weeks

Effectiveness

•

The app group showed statistically
significant reductions in depression
scores compared with the control
group (P=.007).

Graham •
et al
[43]
•

Moderate to severe de- •
pression
PHQ-8 (score >10)

IntelliCare platform (N=74)

•

Usual care
(waiting
list) (N=72)

8
weeks

Effectiveness

•

IntelliCare participants achieved
greater reductions in depression and
higher odds of recovery compared
with the controls (odds ratio 3.25;
95% CI 1.54-6.86).

•

Moderate to severe de- •
pression
CES-D (score ≥16)

Run Love
(Wechat platform; N=150)

•

Usual care
(waiting
list)
(N=150)

12
weeks

Effectiveness

•

The intervention group saw significantly reduced depression severity
compared with the control group
(from 23.9 to 17.7 vs from 24.3 to
23.8; mean difference −5.77, 95%
CI −7.82 to −3.71; P<.001).

Guo et
al [44]

•

a

Serrano-Ripoll et al

PHQ-9: Patient Health Questionnaire-9.

b

iPST: Problem-solving therapy app.

c

PHQ-8: Patient Health Questionnaire-9.

d

BDI-II: Beck Depression Inventory.

e

N/A: not applicable.

f

PRIME-MD: Primary Care Evaluation of Mental Disorders.

g

SMD: standardized mean difference.

h

CES-D: Center for Epidemiologic Studies-Depression Scale.

i

CBT-PPT: cognitive behavioral therapy and positive psychotherapy.

j

SB: SuperBetter.

The mean duration of the interventions was 6.6 (SD 2.8) weeks,
with a range of 4-12 weeks. Two-thirds of the interventions
were based on CBT alone or CBT in combination with cognitive
control therapy, positive psychology, brief behavioral activation,
or mindfulness and acceptance-based therapy. There was
variability in terms of use recommendations, with participants
being recommended daily or almost daily use in 67% (8/12) of
the trials [33-37,39-41] and receiving no use recommendations
in 33% (4/12) of trials [38,42-44].

Risk of Bias

low risk of bias, 17% (2/12) of the studies showed a low risk
of bias in 4 of the 5 domains considered, and the remaining 42%
(5/12) of the studies showed an unclear risk. The most frequent
biases included the following domains: deviation from intended
intervention (high risk in 4/12, 33% studies), randomization
(some concerns in 4/12, 33% studies), missing outcome data
(high risk in 3/12, 25% studies and some concerns in 1/12, 8%
study), and measurement of the outcome (high risk in 1/12, 8%
study and some concerns in 1/12, 8% study). Our assessment
of the risk of bias in individual studies is shown in Multimedia
Appendix 3 [33-44].

The results of the general risk of bias assessment are shown in
Figure 2. In all, 42% (5/12) of the included studies showed a
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Figure 2. Risk of bias assessment.

Impact of the Apps
In terms of impact, in the only trial that included patients with
clinically diagnosed major depression [38], the authors reported
that a CBT-based app intervention (Kokoro-App) improved
depressive symptoms in users when compared with a waiting-list
control group. A similar beneficial effect was observed in most
(10/14, 71%) of the remaining app interventions: a CBT-based
app (MoodHacker) [34] improved symptoms of depression
compared with accessing relevant internet sites about depression.
An app based on CBT and mindfulness (Pacifica App)
significantly reduced depressive symptoms in users when
compared with a waiting-list control group [39]. An app called
SuperBetter (SB) based on CBT and positive psychotherapy
strategies SB and an app that focused on self-esteem and
acceptance (General SB) produced greater reductions in
depression scores in users than in waiting-list participants [41].
In all, 14% (2/14) of the apps based on brief behavioral
activation and CBT (Moodivate and Moodkit, respectively)
produced significant decreases in depressive symptoms when
compared with usual care [35], whereas another similar app
(HARUToday app) [36] was also shown to have significantly
reduced depressive symptoms compared with both a minimal
intervention and a waiting-list control group. In a remote
community setting [42], an app based on acceptance-based
therapy (Ibobbly app) significantly reduced symptoms of
depression in users compared with waiting-list participants. A
platform containing 5 clinically focused CBT– and positive
psychology–based apps [43] produced larger reductions in
symptoms of depression and higher recovery rates than those
seen in waiting-list participants. An app based on cognitive
behavioral stress management and automatic progress
monitoring (Run4Love app) [44] significantly reduced
depression severity in users compared with a waiting-list control
group.
Few of the interventions, however, did not consistently
demonstrate the intended effect: a trial comparing 2 active
interventions (Project EVO, a cognitive control app and iPST,
a problem‐solving therapy app) against a minimal intervention
control group [33] observed that both apps had a greater effect
on mood in users than the control group. However, when the
https://mhealth.jmir.org/2022/1/e29621
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same 2 interventions were subsequently evaluated in a separate
trial with a high proportion of Hispanic and Latino participants
[40], no significant differences were observed. A trial comparing
the effect of the app Be Good to Yourself (based on CBT and
mindfulness) in users with a waiting-list control group found
that depressive symptoms decreased in both groups, with no
significant between-group differences [37].

App Use
In all 50% (6/12) of the trials reported results concerning the
app use levels. Across these studies, the data were reported
using a number of different metrics (eg, percentage of
participants who completed the intervention activities, number
of downloads, and average use time), hindering our attempts to
pool it.
App use varied widely across studies: 17% (2/12) of the trials
reported that around 80% of their participants used the app as
instructed (in a study by Tighe et al [42], 34/40, 85% of the
participants completed all the activities and in a study by
Graham et al [43], 119/146, 81.5% of the participants had some
app use). However, app use was significantly lower in 3 trials:
Arean et al [33] reported that 57.9% (243/420) of participants
did not download the app, Dahne et al [35] reported that 43%
(9/21) of participants used the app the number of times required,
and Roepke et al [41] reported that 15% of the participants
downloaded the app or used it to the complete content
(Multimedia Appendix 3).
App use was associated with higher levels of depression at the
baseline [33]. A dose-response effect was examined in 17%
(2/12) of the studies: in Moberg et al [39], no significant
association between overall app engagement (defined as the
total number of log-ins) and symptom improvement was
observed, whereas in Roepke et al [41], participants who actually
downloaded General SB or the complete CBT and positive
psychotherapy content achieved a significantly greater decrease
in depressive symptoms.

The Pooled Effects of Smartphone Interventions for
Reducing Depressive Symptoms
We pooled data from 10 trials that assessed 12 interventions
(Figure 3) [34-39,41-44]. Data from the remaining 17% (2/12)
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of the trials included in our review were not available despite
our attempts to contact the authors. According to a random
effects meta-analysis, the interventions had a statistically
significant and moderate effect in reducing depressive symptoms
compared with control conditions in which participants received
usual care or minimal intervention (SMD −0.51, 95% CI −0.69
to −0.33; 2018/2859, 70.58% of the participants; P<.001;
I2=70%). In a sensitivity analysis that excluded from the
meta-analysis, the 2 trials that most contributed to the high
levels of observed heterogeneity (ie, Dahne et al [35] and Lüdtke
et al [37]), the pooled impact of the interventions was greater

Serrano-Ripoll et al
(SMD −0.61, 95% CI −0.74 to −0.48; 1644/2859, 57.5% of the
participants; P<.001; I2=34%). Begg and Egger tests suggested
the absence of publication bias in both meta-analyses (P=.53
and P=.89, respectively, for the main meta-analysis; and P=.31
and P=.93, respectively). In a second sensitivity analysis
excluding 33% (4/12) of the trials with high risk of bias, a
moderate statistically significant effect was still observed (SMD
−0.41, 95% CI −0.71 to −0.10; 781/2859, 27.31% of the
participants; P=.009; I2=71.6%), with the absence of publication
bias according to Egger test (P=.53) and Begg test (P=.88).

Figure 3. Effect of apps on depressive symptoms compared with active treatment and control conditions. CBT-PPT: cognitive behavioral therapy and
positive psychotherapy; SB: SuperBetter; SMD: standardized mean difference.

According to our post hoc subgroup analyses (Table 3), the
interventions led to better results in trials focusing on moderate
to severe depression symptomatology (6/12, 50% of the trials
and 9/14, 64% of the interventions [36,38,41-44]; SMD −0.67;
95% CI −0.79 to −0.55; 1144/2859, 40.01% of the participants;
I2=0.0%) compared with trials involving patients with mild to
moderate symptoms of depression (3/12, 25% of the trials and
4/14, 28% of the interventions [34,37,39]; SMD −0.15, 95% CI
−0.43 to 0.12; 874/2859, 30.59% of the participants; I2=69.3%).
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This subgroup difference was statistically significant according
to our meta-regression analysis (P=.003). The effects of
interventions versus usual care (SMD −0.58, 95% CI −0.76 to
−0.40) were greater than the effects of interventions versus an
active control group receiving minimal intervention (SMD 0.11,
95% CI: −0.32 to 0.10). However, this difference was not
statistically significant according to meta-regression (P=.076).
The differences among the remaining subgroups were smaller
and not statistically significant.
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Table 3. Subgroup post hoc analyses.
Characteristics

Interventions
(n=14), n (%)

Sample size (smartphone/control)

Meta-analysis, SDMa
(95% CI)

Heterogeneity

coefficient (95% CI)
I2 (%)

P value

Depression severity

−0.49 (−0.76 to −0.22)

Mild to moderate

3 (21)

438/436

−0.16 (−0.43 to 0.12)

69.3

.04

Moderate to severe

9 (64)

587/557

−0.67 (−0.79 to −0.55)

0.0

.68

Type of psychotherapy

0.08 (−0.14 to 0.30)

CBTb

4 (28)

271/263

−0.63 (−0.81 to −0.46)

0.0

.85

CBT + positive psychology

4 (28)

411/405

−0.55 (−0.95 to −0.15)

87.1

<.001

CBT + mindfulness

2 (14)

288/286

−0.18 (−0.64 to 0.28)

72.7

.06

Behavioral activation

2 (14)

55/39

−0.65 (−1.09 to −0.21)

2.2

.31

Intervention duration

−0.24 (−0.64 to 0.16)

1-7 weeks

6 (43)

659/652

−0.41 (−0.68 to −0.14)

8-12 weeks

6 (43)

366/341

−0.66 (−0.81 To −0.50) 0.0

80.5

<.001
.80

Comparator

−0.41 (−0.87 to 0.05)

Usual care

9 (64)

832/825

−0.58 (−0.76 to −0.40)

62.9

.001

Active control (minimal intervention)

3 (21)

193/168

−0.11 (−0.32 to 0.10)

0.0

.56

Intervention components

−0.07 (−0.52 to 0.37)

Unifaceted

7 (50)

552/520

−0.48 (−0.72 to −0.24)

63.2

.01

Multifaceted

5 (35)

473/473

−0.56 (−0.87 to −0.24)

80.3

<.001

Directionality

−0.29 (−0.70 to 0.11)

Unidirectional communication 8 (57)

702/670

−0.41 (−0.64 to −0.17)

72.8

<.001

Bidirectional communication

323/323

−0.68 (−0.84 to −0.52)

0.0

.72

4 (28)

Method for assessing depression
Diagnostic instrument

0.07 (−0.68 to 0.81)
1 (7)

Validated self-reported measure 11 (78)
a

Between-group tests,

c

81/83

−0.57 (−0.88 to −0.26)

N/A

N/A

944/911

−0.50 (−0.70 to −0.30)

72.4

<.001

SMD: standardized mean difference.

b

CBT: cognitive behavioral therapy.

c

N/A: not applicable (subgroup with only 1 study).

Discussion
Principal Findings
In this systematic review and meta-analysis, we identified 12
RCTs examining the impact of 14 smartphone apps specifically
designed to reduce depressive symptoms in people with
depression. We observed that 71% (10/14) of the interventions
led to a significant reduction in depressive symptoms. Our
pooled analyses suggest that they had a moderate effect, which
was significantly larger in interventions targeted to patients with
more severe depression.

Comparison of the Main Findings With Previous
Reviews
All the studies identified in our review have been published
within the last 5 years, which underscores the increasing interest
in this type of intervention. However, despite a growing number
https://mhealth.jmir.org/2022/1/e29621
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of studies, the available evidence base is limited by the
methodological quality of the trials that have been conducted
to date, most of which suffer from moderate or substantial risk
of bias. This finding is in line with the results of another recent
review that concluded that there is still not enough evidence to
support the prescription of independent mHealth tools for
depression as an adjunctive treatment [13]. Indeed, the
difference between the high volume of commercially available
apps and the low number of tested, evidence-based apps is
striking.
The significant effects observed in our systematic review
generally support the findings of previous, broader reviews
[14,16,20]. However, in our review, which for the first time,
meta-analyzed interventions specifically designed to reduce
depressive symptoms, the observed effect size (0.51) was larger
than in previous meta-analyses (ranging from 0.33 to 0.38)
[14,16,20]. This may be explained by the fact that, contrary to
JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e29621 | p. 10
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previous meta-analyses, we only included trials comparing the
intervention with a control group that received usual care or
minimal intervention. Our findings also support the results of
a recent systematic review of smartphone apps for depression,
which included both observational and experimental studies
[45] and observed a decline in depressive symptoms in all the
included studies. They additionally collected information on
the attitudes of health care professionals, observing that,
although they are open to therapeutic app use, professionals
have limited knowledge and experience in this field.
Regarding the target population, we observed larger effects in
interventions targeting people with moderate to severe
depression, whereas in the review by Firth et al [20], the authors
observed that mobile apps only reduced depressive symptoms
in people with mild to moderate symptoms, with no differences
observed in people with major depression. This difference
between our review and the review by Firth et al [20] may be
partially explained by the larger number of interventions we
identified that were targeted to people with severe symptoms
of depression (9 trials vs the 2 trials included in the review by
Firth et al [20]). In their review of interventions for a broad
range of mental conditions, Weisel et al [16] found that app
interventions had a significant effect compared with controls
for general depression but only when the comparator was a
control group receiving usual care.
A recent clinical trial conducted by our team found that a
psychoeducational intervention delivered through an app
produced significant improvements in the mental health of health
care workers on the frontline of the COVID-19 pandemic who
were receiving psychotherapy or taking psychotropic drugs
[46,47]. Mobile apps present numerous unique advantages,
including increased accessibility to the intervention (ubiquitous
access) and the fact that they provide access to people who do
not seek help for their mental health problems. Thus, mHealth
interventions could address the main barriers to help-seeking
behaviors, such as geographic location and the stigma associated
with mental illness [22,48]. Apps also provide opportunities for
users to access the intervention several times a day and when
it is most needed [12]. Considering their potential to improve
access to mental health services and as many people do not feel
the need for treatment [22], apps may be able to motivate users
to seek a diagnosis or treatment, as evidenced by an app for the
evaluation of depression. In this sense, participants in 92%
(11/12) of the studies in the present review were encouraged to
use the mobile app several times a week to daily, in some cases
stimulating use with reminders. However, the available data
suggest that app use is generally low (around 80% of the
participants used the app as instructed in 2/12, 17% of the
studies, whereas in 4/12, 33% of the studies use was <50%)
concerning app use suggested from the data provided, it can be
inferred that there have been few downloads of the apps, that
those who downloaded them, the use has been limited and that
a greater number of apps does not translate into significant
improvements in depressive symptoms.
It seems that the emerging use of apps to take care of people’s
mental health is unstoppable, whether it is partially or in
combination with the intervention of a therapist [16,17]. The
evidence from the present review and meta-analysis suggests
https://mhealth.jmir.org/2022/1/e29621
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that interventions delivered via smartphones have a beneficial
effect on depressive symptoms. Understanding which
psychological interventions delivered through smartphones are
the best and what types of patients they can best serve will
require more research. Embedding process evaluations in future
RCTs would provide information on mechanisms of action and
a better understanding of the contexts and premises under which
mHealth interventions produce beneficial effects.
New technologies are increasingly present in our lives, and
mental health is not an exception. As more mental health apps
are created, we will need to focus on tailoring them to more
personalized populations and users so that they are likely to be
more effective. Future studies should explore reliable
frameworks for making use of mental health apps in the context
of psychological and psychiatric care.

Strengths and Limitations of the Review
To the best of our knowledge, this is the first systematic review
and meta-analysis to examine the impact of mHealth
interventions specifically designed for people with depression.
The strengths of this review are the large number of
bibliographic databases searched, the fact that study eligibility,
data extraction, and risk of bias assessments were conducted
by independent senior reviewers, and the statistical analyses
adhered to best-practice recommendations [24]. The current
systematic review is not without limitations. Our bibliographic
searches were restricted to publications in English and Spanish.
In addition, we did not search for unpublished data. Both aspects
may have hindered our ability to identify additional relevant
trials. The differences in severity of depression, the time of the
treatment received, and the differences among the studies made
it difficult to establish the most effective individual components
(active ingredients) of the included interventions. These
differences are also likely to have contributed to the substantial
heterogeneity observed in the meta-analysis (I2=70%). However,
the heterogeneity was reduced to 34% in a sensitivity analysis,
excluding the 17% (2/12) of the trials that most contributed to
this high level of heterogeneity. The results of the sensitivity
analysis support the finding that these interventions have a
moderate effect. The use of medication in addition to
psychological treatment may also influence treatment outcomes,
but we were not able to explore this in the review. Finally, we
acknowledge the following two deviations from our published
protocol: (1) the inclusion of studies that assessed depression
using self-reported tools rather than diagnostic instruments (as
we only identified 1 trial using a diagnostic instrument), and
(2) the exclusion of studies with intervention periods <2 weeks
or with <50 participants.

Conclusions
mHealth interventions targeted at people with symptoms of
depression produce moderate reductions in these symptoms,
with larger effects being seen in people with more severe
symptoms. Although the available evidence seems to follow
this line, there is still insufficient evidence to support the
prescription of mHealth tools to improve depressive symptoms
or as an adjunct treatment. Future research should focus on
conducting more clinical trials with solid methodological
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foundations to investigate the impact of digital psychological
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interventions for the treatment of depression.

Acknowledgments
The review has been funded by the Research Commission on Primary Care of Majorca (Spain). MJSR, MAFD, and AC have a
grant from the Folium Program for Postdoctoral researchers (FOLIUM17/10, FOLIUM 19/05, and FOLIUM 19/03). Sources of
funding had no role in the design or conduct of the study; collection, management, analysis, or interpretation of the data; preparation,
review, or approval of the manuscript; or decision to submit the manuscript for publication.

Authors' Contributions
MJSR and IRC contributed to the overall study design. IRC designed and executed the bibliographic searches. MJSR, RZC,
MAFD, and AC screened and selected the articles and conducted data extraction and quality appraisal. IRC conducted the statistical
analyses. MJSR and IRC drafted the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Search strategy.
[DOCX File , 19 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Characteristics of the study interventions.
[DOCX File , 27 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Quality assessment of included studies.
[DOCX File , 17 KB-Multimedia Appendix 3]

References
1.
2.

3.

4.
5.

6.
7.
8.
9.

10.
11.

Depression: fact sheets. World Health Organization. 2021. URL: https://www.who.int/en/news-room/fact-sheets/detail/
depression [accessed 2022-01-05]
Ferrari AJ, Charlson FJ, Norman RE, Patten SB, Freedman G, Murray CJ, et al. Burden of depressive disorders by country,
sex, age, and year: findings from the global burden of disease study 2010. PLoS Med 2013 Nov 5;10(11):e1001547 [FREE
Full text] [doi: 10.1371/journal.pmed.1001547] [Medline: 24223526]
World Health Assembly. Global burden of mental disorders and the need for a comprehensive, coordinated response from
health and social sectors at the country level: report by the Secretariat. World Health Organization. 2012. URL: https://apps.
who.int/iris/handle/10665/78898 [accessed 2022-01-05]
Depression and other common mental disorders: global health estimates. World Health Organization. 2017. URL: https:/
/apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf [accessed 2022-01-05]
Moreno-Agostino D, Wu Y, Daskalopoulou C, Hasan MT, Huisman M, Prina M. Global trends in the prevalence and
incidence of depression:a systematic review and meta-analysis. J Affect Disord 2021 Feb 15;281:235-243. [doi:
10.1016/j.jad.2020.12.035] [Medline: 33338841]
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. Washington, DC:
American Psychiatric Association Publishing; 2013.
World Health Organization. Public Health Action for the Prevention of Suicide: A Framework. Geneva: World Health
Organization; 2012.
Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030. PLoS Med 2006 Nov
28;3(11):e442 [FREE Full text] [doi: 10.1371/journal.pmed.0030442] [Medline: 17132052]
Richardson RA, Keyes KM, Medina JT, Calvo E. Sociodemographic inequalities in depression among older adults:
cross-sectional evidence from 18 countries. Lancet Psychiatry 2020 Aug;7(8):673-681 [FREE Full text] [doi:
10.1016/S2215-0366(20)30151-6] [Medline: 32711708]
Chisholm D, Sweeny K, Sheehan P, Rasmussen B, Smit F, Cuijpers P, et al. Scaling-up treatment of depression and anxiety:
a global return on investment analysis. Lancet Psychiatry 2016 May;3(5):415-424. [doi: 10.1016/s2215-0366(16)30024-4]
Larsen ME, Huckvale K, Nicholas J, Torous J, Birrell L, Li E, et al. Using science to sell apps: evaluation of mental health
app store quality claims. NPJ Digit Med 2019 Mar 22;2(1):18 [FREE Full text] [doi: 10.1038/s41746-019-0093-1] [Medline:
31304366]

https://mhealth.jmir.org/2022/1/e29621

XSL• FO
RenderX

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e29621 | p. 12
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
12.
13.

14.

15.

16.

17.
18.

19.

20.

21.
22.

23.

24.
25.

26.
27.
28.

29.
30.
31.
32.

33.

Anthes E. Mental health: there's an app for that. Nature 2016 Apr 07;532(7597):20-23. [doi: 10.1038/532020a] [Medline:
27078548]
Baumel A, Torous J, Edan S, Kane JM. There is a non-evidence-based app for that: a systematic review and mixed methods
analysis of depression- and anxiety-related apps that incorporate unrecognized techniques. J Affect Disord 2020 Aug
01;273:410-421. [doi: 10.1016/j.jad.2020.05.011] [Medline: 32560936]
Donker T, Petrie K, Proudfoot J, Clarke J, Birch M, Christensen H. Smartphones for smarter delivery of mental health
programs: a systematic review. J Med Internet Res 2013 Nov 15;15(11):e247 [FREE Full text] [doi: 10.2196/jmir.2791]
[Medline: 24240579]
Linardon J, Cuijpers P, Carlbring P, Messer M, Fuller-Tyszkiewicz M. The efficacy of app-supported smartphone interventions
for mental health problems: a meta-analysis of randomized controlled trials. World Psychiatry 2019 Oct 09;18(3):325-336
[FREE Full text] [doi: 10.1002/wps.20673] [Medline: 31496095]
Weisel KK, Fuhrmann LM, Berking M, Baumeister H, Cuijpers P, Ebert DD. Standalone smartphone apps for mental
health-a systematic review and meta-analysis. NPJ Digit Med 2019 Dec 02;2(1):118 [FREE Full text] [doi:
10.1038/s41746-019-0188-8] [Medline: 31815193]
Rathbone AL, Prescott J. The use of mobile apps and SMS messaging as physical and mental health interventions: systematic
review. J Med Internet Res 2017 Aug 24;19(8):e295 [FREE Full text] [doi: 10.2196/jmir.7740] [Medline: 28838887]
Menon V, Rajan TM, Sarkar S. Psychotherapeutic applications of mobile phone-based technologies: a systematic review
of current research and trends. Indian J Psychol Med 2017 Jan 01;39(1):4-11 [FREE Full text] [doi:
10.4103/0253-7176.198956] [Medline: 28250552]
Stawarz K, Preist C, Tallon D, Wiles N, Coyle D. User experience of cognitive behavioral therapy apps for depression: an
analysis of app functionality and user reviewsuser experience of cognitive behavioral therapy apps for depression: an
analysis of app functionality and user reviews. J Med Internet Res 2018 Jun 06;20(6):e10120 [FREE Full text] [doi:
10.2196/10120] [Medline: 29875087]
Firth J, Torous J, Nicholas J, Carney R, Pratap A, Rosenbaum S, et al. The efficacy of smartphone-based mental health
interventions for depressive symptoms: a meta-analysis of randomized controlled trials. World Psychiatry 2017 Oct
21;16(3):287-298 [FREE Full text] [doi: 10.1002/wps.20472] [Medline: 28941113]
Broderick A, Haque F. Mobile health and patient engagement in the safety net: a survey of community health centers and
clinics. Issue brief (Commonw Fund) 2015;9:1-9. [doi: 10.15868/socialsector.25031]
Mojtabai R, Olfson M, Sampson NA, Jin R, Druss B, Wang PS, et al. Barriers to mental health treatment: results from the
National Comorbidity Survey Replication. Psychol Med 2011 Aug;41(8):1751-1761 [FREE Full text] [doi:
10.1017/S0033291710002291] [Medline: 21134315]
Gulliver A, Griffiths KM, Christensen H. Perceived barriers and facilitators to mental health help-seeking in young people:
a systematic review. BMC Psychiatry 2010 Dec 30;10:113 [FREE Full text] [doi: 10.1186/1471-244X-10-113] [Medline:
21192795]
Higgins J, Thomas J, Chandler J, Cumpston M, Li T, Page M. Cochrane Handbook for Systematic Reviews of Interventions.
Hoboken, New Jersey, United States: John Wiley & Sons; 2019.
Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. Ann Intern Med 2009 Aug 18;151(4):264-269 [FREE Full text] [doi:
10.7326/0003-4819-151-4-200908180-00135] [Medline: 19622511]
Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan-a web and mobile app for systematic reviews. Syst Rev
2016 Dec 05;5(1):210 [FREE Full text] [doi: 10.1186/s13643-016-0384-4] [Medline: 27919275]
Lin L. Bias caused by sampling error in meta-analysis with small sample sizes. PLoS One 2018 Sep 13;13(9):e0204056
[FREE Full text] [doi: 10.1371/journal.pone.0204056] [Medline: 30212588]
Higgins JP, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman AD, Cochrane Bias Methods Group, Cochrane Statistical
Methods Group. The Cochrane Collaboration's tool for assessing risk of bias in randomised trials. Br Med J 2011 Oct
18;343(oct18 2):d5928 [FREE Full text] [doi: 10.1136/bmj.d5928] [Medline: 22008217]
Begg CB, Mazumdar M. Operating characteristics of a rank correlation test for publication bias. Biometrics 1994
Dec;50(4):1088-1101. [Medline: 7786990]
Egger M, Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test. Br Med J 1997 Sep
13;315(7109):629-634 [FREE Full text] [doi: 10.1136/bmj.315.7109.629] [Medline: 9310563]
Park C, Zhu J, Man RH, Rosenblat J, Iacobucci M, Gill H, et al. Smartphone applications for the treatment of depressive
symptoms: a meta-analysis and qualitative review. Ann Clin Psychiatry 2020 Feb;32(1):48-68. [Medline: 31675391]
Wu A, Scult MA, Barnes ED, Betancourt JA, Falk A, Gunning FM. Smartphone apps for depression and anxiety: a systematic
review and meta-analysis of techniques to increase engagement. NPJ Digit Med 2021 Feb 11;4(1):20 [FREE Full text] [doi:
10.1038/s41746-021-00386-8] [Medline: 33574573]
Arean PA, Hallgren KA, Jordan JT, Gazzaley A, Atkins DC, Heagerty PJ, et al. The use and effectiveness of mobile apps
for depression: results from a fully remote clinical trial. J Med Internet Res 2016 Dec 20;18(12):e330 [FREE Full text]
[doi: 10.2196/jmir.6482] [Medline: 27998876]

https://mhealth.jmir.org/2022/1/e29621

XSL• FO
RenderX

Serrano-Ripoll et al

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e29621 | p. 13
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Serrano-Ripoll et al

Birney AJ, Gunn R, Russell JK, Ary DV. Moodhacker mobile web app with email for adults to self-manage mild-to-moderate
depression: randomized controlled trial. JMIR Mhealth Uhealth 2016 Jan 26;4(1):e8 [FREE Full text] [doi:
10.2196/mhealth.4231] [Medline: 26813737]
Dahne J, Lejuez C, Diaz VA, Player MS, Kustanowitz J, Felton JW, et al. Pilot Randomized Trial of a Self-Help Behavioral
Activation Mobile App for Utilization in Primary Care. Behav Ther 2019 Jul;50(4):817-827 [FREE Full text] [doi:
10.1016/j.beth.2018.12.003] [Medline: 31208690]
Ham K, Chin S, Suh YJ, Rhee M, Yu E, Lee HJ, et al. Preliminary results from a randomized controlled study for an
app-based cognitive behavioral therapy program for depression and anxiety in cancer patients. Front Psychol 2019 Jul
25;10:1592 [FREE Full text] [doi: 10.3389/fpsyg.2019.01592] [Medline: 31402881]
Lüdtke T, Pult LK, Schröder J, Moritz S, Bücker L. A randomized controlled trial on a smartphone self-help application
(Be Good to Yourself) to reduce depressive symptoms. Psychiatry Res 2018 Nov;269:753-762. [doi:
10.1016/j.psychres.2018.08.113] [Medline: 30273901]
Mantani A, Kato T, Furukawa TA, Horikoshi M, Imai H, Hiroe T, et al. Smartphone cognitive behavioral therapy as an
adjunct to pharmacotherapy for refractory depression: randomized controlled trial. J Med Internet Res 2017 Nov
03;19(11):e373 [FREE Full text] [doi: 10.2196/jmir.8602] [Medline: 29101095]
Moberg C, Niles A, Beermann D. Guided self-help works: randomized waitlist controlled trial of Pacifica, a mobile app
integrating cognitive behavioral therapy and mindfulness for stress, anxiety, and depression. J Med Internet Res 2019 Jun
08;21(6):e12556 [FREE Full text] [doi: 10.2196/12556] [Medline: 31199319]
Pratap A, Renn BN, Volponi J, Mooney SD, Gazzaley A, Arean PA, et al. Using mobile apps to assess and treat depression
in Hispanic and Latino populations: fully remote randomized clinical trial. J Med Internet Res 2018 Aug 09;20(8):e10130
[FREE Full text] [doi: 10.2196/10130] [Medline: 30093372]
Roepke AM, Jaffee SR, Riffle OM, McGonigal J, Broome R, Maxwell B. Randomized controlled trial of superbetter, a
smartphone-based/internet-based self-help tool to reduce depressive symptoms. Games Health J 2015 Jun;4(3):235-246.
[doi: 10.1089/g4h.2014.0046] [Medline: 26182069]
Tighe J, Shand F, Ridani R, Mackinnon A, De La Mata N, Christensen H. Ibobbly mobile health intervention for suicide
prevention in Australian Indigenous youth: a pilot randomised controlled trial. BMJ Open 2017 Jan 27;7(1):e013518 [FREE
Full text] [doi: 10.1136/bmjopen-2016-013518] [Medline: 28132007]
Graham AK, Greene CJ, Kwasny MJ, Kaiser SM, Lieponis P, Powell T, et al. Coached mobile app platform for the treatment
of depression and anxiety among primary care patients: a randomized clinical trial. JAMA Psychiatry 2020 Sep
01;77(9):906-914 [FREE Full text] [doi: 10.1001/jamapsychiatry.2020.1011] [Medline: 32432695]
Guo Y, Hong YA, Cai W, Li L, Hao Y, Qiao J, et al. Effect of a WeChat-Based Intervention (Run4Love) on depressive
symptoms among people living with HIV in China: a randomized controlled trial. J Med Internet Res 2020 Feb
09;22(2):e16715 [FREE Full text] [doi: 10.2196/16715] [Medline: 32044751]
Kerst A, Zielasek J, Gaebel W. Smartphone applications for depression: a systematic literature review and a survey of
health care professionals' attitudes towards their use in clinical practice. Eur Arch Psychiatry Clin Neurosci 2020 Mar
3;270(2):139-152. [doi: 10.1007/s00406-018-0974-3] [Medline: 30607530]
Serrano-Ripoll MJ, Ricci-Cabello I, Jiménez R, Zamanillo-Campos R, Yañez-Juan AM, Bennasar-Veny M, et al. Effect
of a mobile-based intervention on mental health in frontline healthcare workers against COVID-19: protocol for a randomized
controlled trial. J Adv Nurs 2021 Jun 06;77(6):2898-2907 [FREE Full text] [doi: 10.1111/jan.14813] [Medline: 33675247]
Fiol-DeRoque MA, Serrano-Ripoll MJ, Jiménez R, Zamanillo-Campos R, Yáñez-Juan AM, Bennasar-Veny M, et al. A
mobile phone-based intervention to reduce mental health problems in health care workers during the COVID-19 pandemic
(PsyCovidApp): randomized controlled trial. JMIR Mhealth Uhealth 2021 May 18;9(5):e27039 [FREE Full text] [doi:
10.2196/27039] [Medline: 33909587]
Araya R, Zitko P, Markkula N, Rai D, Jones K. Determinants of access to health care for depression in 49 countries: a
multilevel analysis. J Affect Disord 2018 Jul;234:80-88. [doi: 10.1016/j.jad.2018.02.092] [Medline: 29524750]

Abbreviations
CBT: cognitive behavioral therapy
mHealth: mobile health
RCT: randomized controlled trial
SB: SuperBetter
SMD: standardized mean difference

https://mhealth.jmir.org/2022/1/e29621

XSL• FO
RenderX

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e29621 | p. 14
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Serrano-Ripoll et al

Edited by L Buis; submitted 03.05.21; peer-reviewed by M Domhardt, B Renn, R Kok, J Linardon; comments to author 06.07.21;
revised version received 16.09.21; accepted 11.11.21; published 27.01.22
Please cite as:
Serrano-Ripoll MJ, Zamanillo-Campos R, Fiol-DeRoque MA, Castro A, Ricci-Cabello I
Impact of Smartphone App–Based Psychological Interventions for Reducing Depressive Symptoms in People With Depression:
Systematic Literature Review and Meta-analysis of Randomized Controlled Trials
JMIR Mhealth Uhealth 2022;10(1):e29621
URL: https://mhealth.jmir.org/2022/1/e29621
doi: 10.2196/29621
PMID:

©Maria J Serrano-Ripoll, Rocío Zamanillo-Campos, Maria A Fiol-DeRoque, Adoración Castro, Ignacio Ricci-Cabello. Originally
published in JMIR mHealth and uHealth (https://mhealth.jmir.org), 27.01.2022. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in JMIR mHealth and uHealth, is
properly cited. The complete bibliographic information, a link to the original publication on https://mhealth.jmir.org/, as well as
this copyright and license information must be included.

https://mhealth.jmir.org/2022/1/e29621

XSL• FO
RenderX

JMIR Mhealth Uhealth 2022 | vol. 10 | iss. 1 | e29621 | p. 15
(page number not for citation purposes)

