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Abstract

Background: As information and communication technologies are increasingly integrated to enhance care quality, digitalization
is transforming health systems. Digital health tools offer promising solutions within mental health, particularly in the treatment
of depression, which currently affects 5% of the global population and has been predicted to be the leading disease burden by
2030. Primary care, often a patient’s first contact with healthcare, plays a critical role in the treatment of depression, especially
with the increased demand for mental health care since COVID-19. Digital tools present significant potential to improve care
accessibility and efficacy in primary care settings.

Objective: The aim of this study is to assess the efficacy of digital health tools for the management of depression within primary
care.

Methods: A systematic review and meta-analysis of the literature was carried out following PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines. Studies that recruited adult patients with depressive symptoms or a
diagnosis of depressive disorder, treated with a digital intervention, and evaluated the effectiveness of a digital health tool were
eligible. The primary outcome was identification of the digital health tool used for the intervention and the reduction of
depressive symptoms. Only controlled trials were included in the review. The risk of bias in the original randomized controlled
trials (RCTs) was assessed with version 2 of the Cochrane risk-of-bias tool for randomized trials, while non-RCTs were
evaluated using the Joanna Briggs Institute (JBI) critical appraisal checklist for quasi-experimental studies.

Results: A total of 29 controlled trials met the inclusion criteria. The digital health tools identified were web-based platforms,
mobile apps, phone calls, text messages, and decision algorithms. A random effects meta-analysis was used to assess the efficacy
of interventions in reducing depressive symptoms. All studies were rated as having some concerns regarding the risk of bias, or
even a high risk of bias, especially due to the inability to blind patients, participants, and assessors. The most common digital
intervention was cognitive-behavioral therapy. The meta-analysis revealed that digital health tools had a significant effect on
depressive symptoms compared with control groups (g = -0.22, 95% CI: -0.37; -0.06, I2 = 79.64%). At 6 to 12-month follow-up,
the random effects meta-analysis showed that digital health tools had a significant effect on depressive symptoms compared with
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control groups (g = -0.19, 95%CI: -0.29; -0.09, I2 = 53.42%). Post-intervention subgroup analyses based on the severity of
depressive symptoms at baseline (p = 0.878) and type of intervention were non-significant (p = 0.110). A significant inverse
relationship was observed between gender and effect size (B = -0.02, p = 0.022). Post-intervention meta-regression using mean
age as a moderator demonstrated a trend toward significance (B = -0.02, p = 0.064).

Conclusions: Digital health tools, the majority of which are based on cognitive behavioral therapy, are effective in reducing the
symptoms of depression, especially in combination. However, symptom severity does not predict suitability for digital treatment,
and our findings highlight the need for gender-sensitive studies and strategies that will engage older adults. As digital
interventions have yet to be included in clinical practice guidelines and treatment strategies, studies such as this are essential to
support their integration into real-world practice.
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Exploring digital  health tools for depression management in primary health
care: systematic review and meta-analysis

Abstract

Background
As information and communication technologies are increasingly integrated to enhance care quality,
digitalization is transforming health systems. Digital health tools offer promising solutions within
mental health, particularly in the treatment of depression, which currently affects 5% of the global
population and has been predicted to be the leading disease burden by 2030. Primary care, often a
patient’s first contact with healthcare, plays a critical role in the treatment of depression, especially
with the increased demand for mental health care since COVID-19. Digital tools present significant
potential to improve care accessibility and efficacy in primary care settings.
Objective
The  aim  of  this  study  is  to  assess  the  efficacy  of  digital  health  tools  for  the  management  of
depression within primary care.
Methods
A systematic  review  and  meta-analysis  of  the  literature  was  carried  out  following  PRISMA
(Preferred  Reporting  Items  for  Systematic  Reviews  and Meta-Analyses)  guidelines.  Studies  that
recruited adult patients with depressive symptoms or a diagnosis of depressive disorder, treated with
a digital  intervention,  and evaluated the effectiveness of  a digital  health  tool  were eligible.  The
primary  outcome was  identification  of  the  digital  health  tool  used  for  the  intervention  and  the
reduction of depressive symptoms. Only controlled trials were included in the review. The risk of
bias in the original randomized controlled trials (RCTs) was assessed with version 2 of the Cochrane
risk-of-bias  tool  for  randomized trials,  while  non-RCTs were evaluated using the Joanna Briggs
Institute (JBI) critical appraisal checklist for quasi-experimental studies.
Results
A total of 29 controlled trials met the inclusion criteria. The digital health tools identified were web-
based platforms, mobile apps, phone calls, text messages, and decision algorithms. A random effects
meta-analysis was used to assess the efficacy of interventions in reducing depressive symptoms. All
studies were rated as having some concerns regarding the risk of bias, or even a high risk of bias,
especially due to the inability to blind patients, participants, and assessors. The most common digital
intervention was cognitive-behavioral therapy. The meta-analysis revealed that digital health tools
had a significant effect on depressive symptoms compared with control groups (g = -0.22, 95% CI: -
0.37; -0.06, I2 = 79.64%). At 6 to 12-month follow-up, the random effects meta-analysis showed that
digital health tools had a significant effect on depressive symptoms compared with control groups (g
=  -0.19,  95%CI:  -0.29;  -0.09,  I2 =  53.42%).  Post-intervention  subgroup  analyses  based  on  the
severity  of  depressive  symptoms  at  baseline  (p  =  0.878)  and  type  of  intervention  were  non-
significant (p = 0.110). A significant inverse relationship was observed between gender and effect
size  (B  =  -0.02,  p  =  0.022).  Post-intervention  meta-regression  using  mean  age  as  a  moderator
demonstrated a trend toward significance (B = -0.02, p = 0.064).
Conclusions
Digital health tools, the majority of which are based on cognitive behavioral therapy, are effective in
reducing the symptoms of depression, especially in combination. However, symptom severity does
not predict suitability for digital treatment, and our findings highlight the need for gender-sensitive
studies and strategies that will engage older adults. As digital interventions have yet to be included in
clinical practice guidelines and treatment strategies, studies such as this are essential to support their
integration into real-world practice.
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Background

Information and communication technologies (ICT) are now part of daily life for most of the global
population and have been introduced into many health systems over the past few decades [1]. In this
context, digital health is defined as the field of knowledge and practice relating to the integration of
technology  into  health  systems  with  the  aim  of  improving  health  [2].  To  ensure  equitable  and
universal access to quality health services, the World Health Organization (WHO) has developed a
global strategy to integrate digital health into the health systems of all member states, including those
with limited access to technology [3].
A thorough analysis of care processes for different health conditions is imperative for determining
the potential value of incorporating technology, for developing specific implementation strategies,
and ensuring adoption  [4]. Depression currently affects 5% of the global population and, in 2004,
WHO predicted that depression will be the largest global disease burden by 2030. Primary care, the
first and easiest point of contact with a healthcare system for many people, provides the opportunity
for a holistic approach, an essential factor given the significant co-occurrence of non-communicable
diseases  and  mental  disorders  [5–7].  The  aftermath  of  the  COVID-19  pandemic  has  increased
demand  for  mental  health  consultations,  especially  among  younger  populations  [8,9].  Various
initiatives  are  being  developed  around  the  world  to  improve  the  management  of  depression  in
primary care using eHealth. One strategy is telemedicine, for which the COVID-19 pandemic has
been a clear adoption catalyst. This has proved useful among patients suffering from mild mental
health problems and those who prefer remote consultations and counseling to in-person visits [10]. 
Another potential strategy for depression management is mobile apps (mHealth). Although there are
many  available,  a  literature  review  of  mobile  health  applications  in  mood  disorders  such  as
depression, bipolar disorder, and dysthymia has highlighted the need for validation and systematic
clinical  trials.  Among  30  commercially  available  apps,  only  26.7%  were  supported  by  strong
scientific evidence  [11]. A meta-analysis conducted on the efficacy of mobile applications in the
management of depression compared with waiting lists, minimal interventions, and standard clinical
practice  showed  moderately  positive  effects  of  mobile  applications  compared  to  minimal
interventions.  However,  the  effect  was  greater  in  trials  that  compared  apps  with  minimal
interventions  or  waiting  lists  than  in  trials  that  compared  apps  with  standard  clinical  practice.
Interventions  that  combined  hybrid  formats,  such  as  the  use  of  apps  alongside  face-to-face
consultations,  were  the  most  effective  [12].  Another  possible  strategy  is  telemedicine-based
collaborative care. Several studies have shown that this model of care, delivered from primary care
by multidisciplinary teams of professionals, improves outcomes for depression  [13-16]. A study of
various healthcare centers in remote regions of the United States demonstrated greater efficacy when
collaborative care was based on telemedicine. Moreover, when telemedicine is used in remote areas
telemedicine  collaborative  care  appears  to  be  more  effective  in  both  treatment  response  and
remission rate [17].

Considering the above, the aim of this study is to conduct a systematic review to assess the efficacy
of digital health tools for depression management in primary care.

Methods

A systematic  review and  meta-analysis  of  the  literature  was  performed  following  the  PRISMA
(Preferred  Reporting  Items  for  Systematic  Reviews  and  Meta-Analyses)  guidelines  [18].  The
protocol for this systematic review and meta-analysis was registered on PROSPERO on December
25, 2023 (CRD42023489354).
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Search strategy

A scoping search was performed by an information specialist (EHR) to identify relevant search terms
resulted in the following: “digital health,” “eHealth,” “depression”, and “primary health care”. These
terms were applied individually and combined according to controlled vocabulary to retrieve studies
published from 2014 to February 2024 in 5 electronic databases: CENTRAL (Wiley), MEDLINE
(Ovid), Embase (Elsevier), APA PsycINFO (EBSCOhost), and CINAHL (EBSCOhost). To retrieve
published clinical trials, these terms were applied in all databases except CENTRAL: the search filter
designed  for  this  purpose  is  published  in  the  CATDH  search  filters  database
[https://searchfilters.cadth.ca]. The literature search strategies executed in each database are detailed
in Supplementary File  1.  In addition,  the reference lists  of all  eligible  studies  were screened to
identify additional studies meeting the inclusion criteria. 

Inclusion and exclusion criteria

Studies  were  included  if  they  recruited  adult  patients  with  elevated  depressive  symptoms  (i.e.,
scoring above the cut-off criteria on a validated depression screening instrument) or diagnosed with
depressive  disorder  with  or  without  other  affective  symptoms  in  primary  care  (diagnosed  by  a
clinician or using any recognized diagnostic criteria); and patients or professionals used any type of
digital health tool; and assessed its efficacy in primary care depression management. Any comparator
other than eHealth interventions was considered, including passive (e.g., no intervention, usual care,
or waiting list) or active (e.g., antidepressants or face-to-face psychotherapy) groups. Randomized
controlled trials (RCTs) and nonrandomized studies with at least 10 participants were included, as
were studies published in any language, conducted in any country, and in any context of primary care
setting.
Studies were excluded if they recruited children or adolescents aged ≤18 years, or the aim of the
intervention  was  a  different  condition  but  included  the  measurement  of  depressive  symptoms.
Uncontrolled studies, observational studies, conference abstracts, letters, commentaries, essays, book
chapters, qualitative studies, study protocols, and reviews were also excluded.
The  primary  outcome  was  to  identify  the  digital  health  tools  used  in  primary  care  depression
management.  The secondary  outcome was evaluation  of  the  efficacy  of  digital  interventions,  as
measured by improvement in depressive symptoms and other patient-reported measures. 

Risk-of-bias assessment

The risk of bias in the original RCTs was assessed using version 2 of the Cochrane risk-of-bias tool
for  randomized trials  [19].  The risk of  bias  in  non-RCTs was assessed using the Joanna Briggs
Institute (JBI) critical appraisal checklist for quasi-experimental studies [20]. Quality assessment was
performed by 2 independent reviewers (AFC, AD), and any disagreements were resolved by a third
reviewer (SM, DC).

Study selection and data extraction

All retrieved studies were imported into Covidence ®, a web-based software program for systematic
reviews,  and  duplicates  were  automatically  removed.  Four  reviewers  (AFC,  ADD,  SM,  DC)
independently  reviewed  all  titles  and  abstracts  to  preselect  those  studies  meeting  the  inclusion
criteria. The full texts of potential studies were screened for eligibility by the same 4 reviewers. Any
disagreement was resolved by two more reviewers (JVA, CC). Data extraction was first piloted by
four reviewers (AFC, ADD, SM, DC) in four studies to clarify any discrepancies. Data from the
remaining  studies  were  extracted  by  two  reviewers  and  verified  by  two  other  reviewers.  The
consensus variables were: first author, year of publication, country, setting, study design, number of
participants,  female  ratio,  baseline  depression  tool,  intervention  and  control  details,  outcome
measures, comorbid condition,  target of the intervention (professionals or patients),  intervention
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length  [14],  eHealth  intervention,  eHealth  tool,  co-intervention,  type  of  communication,  type  of
professionals, hybrid intervention, narrative description of the tool and the intervention. To gather
information  about  intervention  details  and  elements,  we  primarily  relied  on  the  intervention
descriptions provided in the original studies, but also referred to other publications relating to the
same study that provided more comprehensive descriptions.

Data synthesis and analysis

A narrative synthesis was conducted for the studies that could not be included in the meta-analysis
due  to  a  lack  of  comparable  data.  Pairwise  meta-analyses  were  conducted  using  STATA (v17;
StataCorp, College Station, TX, USA) on studies with sufficiently comparable data. To minimize
methodological  heterogeneity,  meta-analyses  of  RCTs  were  performed  to  assess  the  efficacy  of
digital tools with a similar target population (i.e., web-based platforms or mobile apps for patients)
and compared to similar comparators (i.e., passive controls such as treatment-as-usual or waiting
lists). 
For the meta-analyses, a random-effects model using the Sidik-Jonkman method as the tau estimator
was applied. As different depression measurements were used across studies, the effect sizes were
represented as standardized mean differences (Hedges’ g) with 95% confidence intervals. Statistical
heterogeneity  among  studies  included  in  the  meta-analyses  was  assessed  using  the  Higgins  I²
statistic. Sources of heterogeneity were explored using subgroup analyses for categorical variables
and  meta-regression  for  continuous  variables.  The  following  post-hoc  subgroup  analyses  were
performed:  baseline  depression  level  (mild  vs  moderate  vs  moderately  severe  vs  severe)  and
intervention type (web-based vs mobile app). Mean age and ratio of female participants were used as
moderators of efficacy in the meta-regression. Publication bias was assessed using the Egger test,
and the trim-and-fill method was applied to correct for potential funnel plot asymmetry.

Results

Overview 
The initial search of electronic databases yielded 4026 references. After removing duplicates (2033),
1993 studies were screened by title and abstract and 146 full-text studies were assessed for eligibility.
Finally, 29 studies were included in the review, and 7 studies were identified as secondary references
from these studies (Supplementary File 2). Reasons for excluding studies and a flowchart of the
selection process are shown in Figure 1.
Figure  1.  PRISMA  (Preferred  Reporting  Items  for  Systematic  Reviews  and  Meta-Analyses)
flowchart of the selection process.

Records  removed  before
screening:

Duplicate  records  removed
(n=2033)

Records  identified  from  the
following:

CENTRAL  (n=1278)
Embase  (n=974)
MEDLINE  (n=724)
PsycINFO   (n=674)
CINAHL (n=376)      

Identification

Records screened
(n=1993)

Records excluded
(n=1847)
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Characteristics of the included studies
Table 1 shows the main characteristics of the included studies. The studies comprised a total sample
of 10200 participants, with a mean age of 42.10 years. Of the participants, 73.96% identified as
female,  and in  most  studies,  participants  had moderate  depressive  symptoms at  baseline  (15/29,
51,72%).
In terms of geographic distribution, 44.83% (13/29) of studies were conducted in Europe  [21-33];
41.38% (12/29) in North America [34-45]; 6.90% (2/29) in South America [46,47]; 3.45% (1/29) in
Africa [48]; and 3.45% (1/29) in Australia [49]. Most studies (93.10% 27/29) were RCTs, while two
studies were non-randomized controlled trials [26,47]. 
Digital health tools used in primary care
Table 1 also provides detailed information about the interventions and digital health tools used in
primary  care  for  depression  management.  Most  interventions  were  targeted  at  patients  (24/29,
82.76%), with intervention durations ranging from 4 to 52 weeks. 
The digital health tools identified were web-based platforms, mobile apps, phone calls, text messages
and decision algorithms. A web-based intervention was conducted in 34.48% (10/29) of studies, with
an average duration of 9.17 weeks  [23,24,26,28,31,36,42,43,47,49].  A total of 34.48% (10/29) of
studies used hybrid tools (i.e., web-based intervention supported by phone calls, app intervention
supported by phone calls, web-based intervention supported by messages, or decision algorithm with
text messages), with an average intervention period of 12.89 weeks [22,25,27,29,30,33,37,44,46,48].
Mobile app interventions were included in 13.79% (4/29) of the studies, with an average intervention
period  of  10  weeks  [35,38,41,45].  Phone calls  were  used  in  13.79% (4/29)  of  studies,  with  an
average  intervention  duration  of  42  weeks  [21,34,39,40].  In  1  out  of  29  studies  (3.45%),  the
intervention was designed specifically for professionals and involved the use of a decision algorithm

Reports sought for retrieval
(n=146)

Reports not retrieved
(n=2)

Screening

Reports assessed for eligibility
(n=144)

Reports excluded (n=108):
Wrong publication (n=27)
Wrong intervention (n=20)
Wrong setting (n=18)
Wrong outcomes (n=16)
Wrong population (n=14)
Wrong study design (n=11)
Wrong comparator (n=2)

Studies included in review
(n = 29)
Reports of included studies
(n = 36)
Studies included in meta-analysis
(n=15)

Included

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fuster-Casanovas et al

for treatment [32].
Internet-based cognitive behavioral therapy was the basis of the intervention in 58.62% (17/29) of
the studies. In terms of comparators, 65.52% (19/29) of the studies used Treatment-As-Usual [TAU];
17.24% (5/29)  used improved usual  care;  10.34% (3/29)  used a  waiting list;  3.45% (1/29)  used
collaborative stepped care; and 3.45% (1/29) used both TAU and active controls. 
Most studies in which the control group was based on improved usual care included specific training
in depression management for primary care professionals prior to the intervention.
More information about the types of therapy used and the efficacy of these interventions can be
found in Supplementary File 3. 
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Table 1. Characteristics of the included studies.
Study,
year

Cou
ntry

Desig
n

Sample
size
[interve
ntion/co
ntrol]

Age
[years
],
mean

Gender
[wome
n], %

Depression
symptomatol
ogy  at
baseline

Target Intervention
and  eHealth
tool

Type  of
professional
s

Control Lenght
[weeks]

Adewuya
et  al  [48],
2019 

Nige
ria

RCTa 895
(439/456
)

34,98 55,4 Moderate-
severe (PHQ-
9)

Patients
and
professio
nals

Text
messages and
phone-calls

Community
health
workers,
psychologist
s

Collabora
tive
stepped
care

14

AfWinkler
feltHamm
arberg  et
al  [21],
2022

Swe
den

RCTa 376
(192/184
)

41,2 71,3 Moderate
(MADRS-S)

Patients Phone calls Nurses Usual
care

12

Aikens  et
al  2022
[34] 

USA RCTa 204
(108/86)

48,6 80,8 Moderate-
severe (PHQ-
9)

Patients Phone  calls
(automated
interactive
voice
response)

Primary  care
team

Improved
usual care

52

Balestrieri
a  et  al
[22], 2020

Italy RCTa 98
(66/32)

NRe NRe Moderate-
severe (PHQ-
9)

Professio
nals  /
patients

Decision
support
system
(CompTMAP
)  /  text
messages

General
practitioners

Usual
care

NRe

Collins  et
al  [26],
2018

Irela
nd

CT b 79
(60/19)

35,86 67,1 Moderate
(PHQ-9)

Patients Web-based
(MindWise
2.0)

Self-help Waiting
list

NRe
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Dahne  et
al  [35],
2019

USA RCTa 52
(24/19/9)
c

43,79 84,6 Moderate-
severe  (BDI-
II)

Patients Mobile  app
(Moddivate  /
Moodkit)f

Self-help Usual
care 

8

Eriksson
et  al  [27],
2017

Swe
den

RCTa 90
(52/38)

NRe NRe Moderate
(BDI-II)

Patients Web-based
(ICBT  -
Depressionsh
jälpen®)  /
email  or
phone calls

Psychologist
s

Usual
care

12

Fletcher et
al  [49],
2021

Aust
ralia

RCT a 1868
(933/935
)

35,80 66,33 Mild/
moderate/
severe (PHQ-
9)

Patients Web-based
(Target-D)

Self-help
and nurses

Usual
care

12

Gilbody et
al  [28],
2015

Unit
ed
King
dom

RCT a 691
(210/242
/239)

39,86 67 Moderate-
severe (PHQ-
9)

Patients Web-based
(Beating  the
Blues  /
MoodGYM)d

Self-help Usual
care

16

Gili  et  al
[29], 2020

Spai
n

RCT a 221
(54/54/5
6/57)d

NRe NRe Moderate
(PHQ-9)

Patients Web-based  /
messages

Psychologist
s

Improved
usual care

4-8

Graham et
al  [38],
2020

USA RCTa 146
(74/72)

42,3 81,5 Moderate
(PHQ-9)

Patients Mobile  App
(Intellicare)

Clinical
psychologist
s  and
coaches

Waiting
list

8

Hallgren
et  al  [30],
2016

Swe
den

RCTa 945
(317/312
/316)

43 73 Moderate
(MADRS)

Patients Web-based
and messages

Psychologist
s

Usual
care  /
exercisef

12

Hange  et
al  [31],
2017

Swe
den

RCTa 77
(46/31)

36,20 68 Mild/
Moderateg

(MADRS)

Patients Web-based
(Depressions
hjalpen)

Self-help Usual
care

12
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Harrison
et  al  [32],
2022

Unit
ed
King
dom

RCTa 20
(10/10)

51,4 78 Moderate
(MADRS)

Professio
nals

Decision
algorithm
(Antidepress
or  Advisor
[ADeSS])

General
practitioners

Usual
care

15-18

Ishrat
Husain  et
al  [39],
2023

Cana
da

RCT a 502
(256/246
)

41,3 66,5 Moderate
(PHQ-9)

Patients Phone calls General
practitioners,
Mental
health
technician,
psychiatrists

Improved
usual care

52

Kim  et  al
[40], 2023

USA RCTa 144
(76/68)

38,9 60 Moderate-
severe (PHQ-
9)

Patients Phone calls Coaches,
general
practitioners,
psychiatrists

Improved
usual care

52

Kivi  et  al
[33], 2014

Swe
den

RCTa 92
(45/47)

36,6 66 Moderate
(BDI-II)

Patients Web-based
(PRIM-NET
Depressionsh
jälpen®)  /
phone  calls
or email

Psychologist
s

Usual
care

12

Löbner  et
al  [23],
2018

Ger
man
y

RCTa 647
(320/327
)

43,30 68,40 Moderate
(BDI-II)

Patients Web-based
(Moodgym)

Self-help Usual
care

6

McCue  et
al  [41],
2022

USA RCTa 40
(20/20)

36,4 84 Moderate-
severe  /
moderatef

(PHQ-9)

Patients Mobile  App
[Pathway]

General
practitioners

Usual
care

18

Montero-
Marin et al

Spai
n

RCTa 296
(98/96/1

42,95 75,40 Moderate
(BDI-II)

Patients Web-based
(Smiling  is

General
practitioners,

Improved
usual care

12
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[24], 2016 02)c fun  therapy
guided  or
non-guided) 

psycotherapi
st  or  self-
help

Murillo  et
al  [42],
2020

USA RCTa 29
(15/14)

40 75,86 Moderate
(PHQ-9)

Patients Web-based NRe Usual
care

8

Rojas et al
[46], 2018

Chil
e

RCTa 250
(111/139
)

41,3 86,4 Severe (BDI) Professio
nals  /
patients

Web-based
(video-calls) /
phone calls

General
practitioners,
psychologist,
social
workers,
midwives,
nurses  with
phychiatrists

Usual
care

24

Rojas et al
[47], 2014

Chil
e

CTb 81
(39/42)

39,6 66,2 Severe  (BDI-
I)

Professio
nals

Web-based Health  care
practitioners,
mental
health
practitioners

Usual
care

12

Rollman
et  al  [43],
2018

USA RCTa 704
(302/301
/101)c

41,3 86,4 Moderate
(PHQ-9)

Patients Web-based
(Beating  the
Blues / online
support)

College
graduates
with  mental
health
research
experience

Usual
care

24

Salisbury 
et al [25],
 2016

Unit
ed
King
dom

RCTa 609
(307/302
)

49,60 68,50 Moderate-
severe  /
moderateh

(PHQ-9)

Patients Web-based  /
phone  calls
(Living  Life
to  the  Full
Interactive

NRe Usual
care

12
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programme)
Segal et al
[44], 2020

USA RCTa 460
(230/230
)

48,3 75,6 Mild  (PHQ-
9)

Patients Web-based
(Mindful
Mood
Balance)  /
Phone calls 

NRe Usual
care

12

Stiles-
Shields  et
al  [45],
2019

USA RCTa 30
(10/10/1
0)c

NRe NRe Moderate-
severe (PHQ-
9)

Patients Mobile  App
(Boost  Me  /
Thought
Challenger)f

NRe Waiting
list

6

Stuart et al
[36
],
20
22

USA RCTa 302
(148/154
)

47,2 81,1 Moderate
(PHQ-9)

Patients Web-based
(Thrive
iCBT)

NRe Usual
care

8

Wright  et
al  [37],
2022

USA RCT a 175
(95/80)

47,00 84,50 Moderate-
severe (PHQ-
9)

Patients Web-based
(Doog  Days
Ahead)

NRe Usual
care

12

a RCT: randomized controlled trial
b CT: controlled trial
c The first 2 numbers are intervention groups, the third the control group.
d The first 3 numbers are intervention groups, the third the control group.
e NR: not reported.
f More than 1 different intervention or more than 1 different control. 
g Mild for the intervention group and Moderate for the control group.
h Moderate-severe for the intervention group and Moderate for the control group.
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Quality assessment of the included studies
The risk of bias across RCTs was assessed using the 5 key domains of Cochrane’s RoB-
2 tool (Figure 2). 
Most  studies  were  judged  to  have  a  low risk  of  bias  related  to  the  randomization
process. A large proportion of trials adequately described their randomization methods,
with random sequence generation and allocation concealment clearly reported. Risk of
bias due to deviations from intended interventions was widely distributed, with just over
half the studies rated as having a low risk of bias. A significant number of studies were
categorized as having either some concerns or a high risk of bias, mostly due to the
inability to blind patients and professionals. The domain of missing outcome data posed
a considerable challenge across studies. A significant number of studies were classified
as  having a  high  risk  of  bias,  indicating  substantial  issues  with  incomplete  data  or
inadequate reporting on how missing data was addressed. These issues included high
rates of attrition, incomplete follow-up, and a lack of appropriate imputation methods.
The risk of  bias  in  the measurement  of  outcomes varied across  studies,  with many
demonstrating a low risk, particularly where validated and reliable outcome measures
were used. However, a notable number of studies were judged to have a high risk of
bias, primarily due to potential measurement bias from lack of blinding and the use of
subjective outcome measures prone to bias. Most studies were assessed as having a low
risk of bias in the domain of selection of the reported result, with the majority providing
pre-specified analysis plans and reporting all expected outcomes.
Overall, all studies were rated as having some concerns regarding the risk of bias, or
even a high risk of bias, especially due to the inability to blind patients, participants, and
assessors.
More  information  on  the  quality  assessment  for  each  study  is  available  in  the
Supplementary file 4. 
Figure 2. Quality assessment.

The  two non-randomized  studies  [26,47] were  assessed  using  the  JBI  checklist  for
quasi-experimental studies. Overall, the main reasons for risk of bias were the inability
to determine whether participants in the comparison groups received similar care aside
from  the  intervention  of  interest,  and  the  lack  of  multiple  pre-intervention
measurements. A complete assessment of the non-randomized studies can be found in
Supplementary File 5.

Efficacy of digital health tools
1. Digital health tools for patients

Fifteen RCTs (21 comparisons, n = 4391) compared the efficacy of digital health tools
and passive control on post-intervention depressive symptoms [23-25,28,30,31,33,35-
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37,41,42,44,45,49] and were pooled using meta-analysis. Most studies compared digital
health  tools  with  TAU  or  improved  usual  care  [21,23-25,27-31,33-37,39-44,49];  3
studies used a waiting-list as control group [26,38,45]; and one study compared them
with other active interventions, such as physical exercise  [30]. Depressive symptoms
were assessed using the PHQ-9 in 9 studies [25,28,36,37,41,42,44,45,49]; 4 studies used
the BDI-II  [23,24,33,35]; and the remaining two used the MADRS  [30,31]. Baseline
levels of depressive symptoms varied widely across studies, with most recruited patients
experiencing  moderate  or  moderate-to-severe  symptoms.  The  characteristics  of  the
digital health tools also varied, with 7 studies implementing web-based interventions
[23,24,28,31,36,42,49],  5  using  several  digital  health  tools  interventions
[25,30,33,37,44], and 3 assessing the efficacy of a mobile app [35,41,45]. The duration
of interventions ranged from 6 to 18 weeks, with most studies applying the intervention
for 12 weeks [24,25,31,33,37,44,49]. Overall, the random effects meta-analysis showed
a  significant  effect  of  digital  health  tools  on  depressive  symptoms  compared  with
control groups (g = -0.22, 95%CI: -0.37; -0.06), with significant heterogeneity across
studies (I2 = 79.64%) (Figure 3). 
Figure  3.  Random effects  meta-analysis  (digital  health  tools  vs  passive  control  for
patients).

A subgroup analysis based on the severity of depressive symptoms at baseline (p =
0.878) and type of intervention were non-significant (p = 0.110) (Supplementary File 6).
A significant inverse relationship was observed between gender and effect size, with a
higher  proportion  of  female  participants  correlating with reduced efficacy of  digital
health tools (B = -0.02, p = 0.022). The meta-regression analysis using mean age as a
moderator, while not statistically significant, demonstrated a trend toward significance
(B = -0.02, p = 0.064), suggesting that older age might be associated with slightly lower
efficacy for these tools. The Egger’s test was non-significant (p = 0.090); however, the
overall  effect size was considerably reduced after adjusting through the trim-and-fill
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procedure (g = -0.17, 95%CI: -0.35, 0.01) (Figure 4). 
Figure 4. Funnel plot with trim-and-fill analysis (post-intervention).
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Nine studies, which could not be included in the meta-analyses due to insufficient data,
assessed the efficacy of digital health tools for patients. Eight compared with passive
controls and one with an active control. Eight were RCTs  [27,29,30,34,38-40,43] and
one was a CT [26].
Aikens et al. [34] conducted an RCT to determine whether automated telephone support
improves  self-management  in  comparison  to  improved  usual  care.  A  significant
reduction in depressive symptoms was observed in the intervention group.
Collins et al. [26] conducted a CT to determine whether a web-based program could be
useful in the treatment of depression and anxiety compared with the waiting list.  No
significant reduction in depressive symptoms was observed, but there was a significant
reduction in anxiety.
Eriksson et al. [27] conducted an RCT to determine whether an internet-based cognitive
behavioral therapy program with telephone support was more effective than standard
clinical  practice.  Although  improved  work  ability  was  associated  with  reduced
depressive symptoms, there was no significant improvement compared with the control
group.
Gili  et  al.  [29] conducted  a  4-arm  RCT in  which  3  groups  received  low-intensity
psychological  interventions,  compared  with  one  group  assigned  to  improved  usual
treatment.  The  intervention  group  also  received  enhanced  usual  treatment  as  the
professionals had undergone a training program. The internet-based interventions were
found to be more effective than the control group.
Graham et al. [38] conducted an RCT to determine the efficacy of mobile applications
compared with a waiting list.  Sustained efficacy was shown in the use of the mobile
apps compared to the control group.
Ishrat  Husain  et  al.  [39] conducted  an  RCT  to  determine  the  efficacy  of  a
transdiagnostic, call-based collaborative care model for people with depression, anxiety
or alcohol risk compared with enhanced usual care. The control group received TAU
and full assessments for the same months. No significant improvement was observed in
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the intervention group.
Kim et al. [40] conducted an RCT to evaluate the impact of collaborative telephone care
on the care of people with depression and alcohol risk compared with enhanced usual
care.  While  a  significant  reduction  in  alcohol  consumption  was  observed  in  the
intervention group, no significant reduction in depressive symptoms was found.
Rollman et al.  [43] conducted a 3-arm RCT to determine the efficacy of an online in-
patient support group with online cognitive behavioral therapy, and whether the latter
was  more  effective  than  usual  care.   Significant  improvement  was  observed  in  the
cognitive behavioral therapy group compared with the other two groups.
Furthermore, results from the exercise arm in the Hallgren et al. study [30] could not be
included in the metanalysis as this had an active control. Hallgren et al. [30] conducted
a 3-arm RCT to compare the efficacy of exercise, internet-based cognitive behavioral
therapy  and  TAU.  In  the  short  term,  both  intervention  groups  reported  significant
improvements compared with the control group. After 12 months depressive symptoms
had decreased significantly in all three groups.
Twelve studies (17 comparisons, n = 4002) assessed the efficacy of digital health tools
on depressive symptoms at 6- to 12-month follow-up [21,23-25,28,31,36,37,41,49,50]
and were pooled using meta-analysis. Overall, the random effects meta-analysis showed
a  significant  effect  of  digital  health  tools  on  depressive  symptoms  compared  with
control groups (g = -0.19, 95%CI: -0.29; -0.09), with moderate heterogeneity across
studies (I2 = 53.42%) (Figure 5). 
Figure 5. Random effects meta-analysis (digital health tools on depressive symptoms at
6- to 12-month follow-up).

The subgroup analysis based on the severity of depressive symptoms at baseline was
non-significant (p = 0.542) (Supplementary File 6). A meta-regression analysis using
gender as a moderator, while not statistically significant, demonstrated a trend toward
significance (B = -0.02, p = 0.060), suggesting that female gender may be associated
with a slightly lower efficacy for these tools. No significant moderator effect of age was
found (p = 0.841). The Egger’s test suggested publication bias (p = 0.046), and the
overall  effect  size  was  slightly  reduced  after  adjusting  through  the  trim-and-fill
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procedure (g = -0.15, 95%CI: -0.28, -0.03) (Figure 6).
Figure 6. Funnel Plot with trim-and-fill analysis (follow-up).

2. Digital health tools for professionals and/or patients

Of  the  5  studies—4  RCTs  [22,32,46,48] and  1  non-randomized  studies  [47]—that
assessed the efficacy of digital health tools for healthcare professionals and/or patients,
4 compared with TAU and one compared with an active control.
Harrison et al.  [32] and Balestrieria et al.  [22] used a support algorithm to guide the
choice of depressive treatment. Harrison et al  [32] concluded that the algorithm was
technically feasible to address some treatment gaps. Balestrieria et al.  [22] concluded
that a combination of the algorithm and telemedicine can be more effective than TAU.
Rojas et  al.  have addressed the efficacy of collaborative remote care compared with
TAU in 2 studies: a non-randomized controlled trial in which primary care professionals
in the intervention group received advice from a psychiatrist in 2014 [47], and an RCT
with the same aim in 2018 [46]. In addition to collaborative care, patients were offered
follow-up phone calls. Greater satisfaction and adherence were observed, although no
improvement in depressive symptomatology was shown.
Adewuya  et  al.  [48] conducted  an  RCT  to  determine  if  text-message  support  in
collaborative stepped care was more effective than collaborative stepped care alone.  It
was  concluded  that  collaborative  stepped care  combined with  text  message  support
significantly improved adherence and outcomes.

Discussion

This  systematic  review  has  analyzed  29  studies  involving  10200  patients  with
depressive  symptoms.  Although  some  trials  focused  on  professional  support,  most
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interventions  were  directed  at  middle-aged  individuals  with  moderate  depressive
symptoms. The majority of interventions were web-based or used several digital tools,
and the TAU was often the comparator. A meta-analysis of 15 studies that analyzed the
efficacy  of  interventions  compared  with  a  passive  control  group  showed a  positive
effect for digital interventions. However, there were no differences in efficacy according
to the type of digital tool used, and lower efficacy in women and older people.
Digital health is becoming increasingly relevant in health systems around the world.
Therefore,  identifying  digital  health  tools  used  in  primary  care  can  enable  health
systems to assess the value of technology for depression management in primary care
and,  if  appropriate,  design  specific  implementation  strategies  for  their  use.  All  the
factors discussed here are based on the results of this study and the existing literature,
with the understanding that  there is  appreciable  intra-individual  variability,  and that
each intervention must be evaluated within the context of each system. Therefore, the
results cannot be systematically extrapolated to all individuals or settings.
Firstly, a statistically significant decrease in depressive symptomatology was observed
post-intervention. Although the decrease in depressive symptoms was small, the effect
of digital intervention was maintained at 6 and 12 months, indicating that it is not only
effective during the intervention, but also endures over time. This continuity of effect
suggests  that  digital  therapies  are  a  good  strategy  for  the  treatment  of  depression.
However, this review has only evaluated purely digital interventions: other studies have
shown the benefits and greater effect of hybrid interventions—i.e. the complementarity
of  face-to-face and digital  therapy—compared to  face-to-face  or  digital  intervention
[51-54]. It  is  worth noting that although several studies have demonstrated the high
potential of digital interventions for the treatment of depression, they are not considered
first-line treatment in any major clinical practice guidelines [55,56]. Therefore, it would
be beneficial to re-validate these results through community-randomized trials in real
environments. 
Although  no  statistical  differences  in  efficacy  were  found according  to  the  type  of
digital tool used, it was observed that the use of several tools in the same intervention
had  a  potentiation  effect  and  increased  symptom reduction.  The  majority  of  digital
interventions were based on cognitive behavioral therapy, consistent with the findings of
Himle et  al.  [57].  Although, like all  treatments,  cognitive behavioral  therapy has its
limitations  and  may  not  be  equally  effective  for  all  people,  it  appears  to  enhance
intervention and therefore, if feasible, could be considered a first-line digital treatment
plan.
This review has also shown that the severity of initial symptoms in these studies was not
related to the efficacy of the digital intervention. These findings are consistent with the
literature. Mohr et al. [58] found that patients with mild, moderate, and moderate/severe
depression  symptoms all  showed significant  improvement  with  mobile  app use  and
concluded that intervention was effective regardless of symptom severity. Our results,
together  with  the  literature,  show  that  initial  symptom  severity  is  not  useful  for
determining  whether  a  person  is  a  candidate  for  digital  mental  health  treatment.
However,  the  main  clinical  practice  guidelines  recommend  stepped  care  for  the
treatment  of  depression.  In  this  sense,  as  initial  symptomology  does  not  determine
whether the person is a candidate for digital intervention, it would be beneficial to train
clinicians  to  recognize  at  which  stage  of  treatment  digital  intervention  would  be
beneficial for the patient.
A significant inverse relationship was observed between gender and effect size at post-
intervention  and  a  trend  toward  significance  at  follow-up.  Most  participants  in  the
studies  reviewed  were  women.  Pre-established  gender  roles  in  society  and  social
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expectations  of  male  and  female  identity  generally  lead  to  differences  in  the
presentation of depressive symptoms. Having analyzed gender differences in depression
literacy and stigma following an educational program, Townsend et al [59] reported that
women had significantly higher depression literacy and lower stigma than men. It is
therefore possible that women are more likely to recognize and report  symptoms of
depression. In a secondary analysis of a 3-arm RCT aimed at demonstrating the efficacy
of three psychotherapies, Aguilar-Latorre et al. [60] found the same trend as this study
in  non-digital  therapies,  with  women  showing  less  improvement  in  depressive
symptoms.  To  achieve  an  antidepressant  response  comparable  to  that  of  men,  the
authors suggest that the greater psychosocial burden generally associated with women
be compensated for by greater psychological support. Therefore, based on the above
assumptions, further studies would be needed to determine whether digital interventions
are actually less effective in women or whether there is simply a need to develop digital
interventions in a gender-sensitive way.
Digital mental health interventions have great potential for treating the long-term health
conditions that are common among older people, as well as the isolation and loneliness
that can result from reduced mobility. Although age was not statistically significant at
post intervention or follow-up in this study, it is worth noting that digital illiteracy and
exclusion  have  tended  to  increase  with  age.  However,  over  the  last  decade  and
especially during the COVID-19 pandemic, acceptance and uptake of technology has
increased among older people [61,62]. The meta-analysis of 21 studies by Qiu Y. et al
[63] showed a moderate effect in favor of digital interventions for depression in older
adults.  Thus,  education and training strategies  to  include older  people in  the use of
digital mental health therapies would be beneficial.
Limitations
This review has a number of limitations. Firstly, as psychological interventions are often
professional-dependent and a wide variety of digital interventions (web-based, mobile
apps,  phone  calls,  text  messages,  etc.)  were  utilized,  there  was  a  high  degree  of
heterogeneity  between  studies.  To  address  this  issue,  a  meta-regression  model  was
performed to make the study subgroups more homogeneous.
It should be noted that, as the vast majority of studies were conducted in western, high-
income countries and culturally adapted studies were excluded, the generalizability of
our  results  is  limited.  However,  it  was  considered  of  interest  to  identify  digital
interventions  that  were as  generic  as  possible,  as  the implementation  of  any digital
intervention in a primary care setting should be adapted and piloted according to the
country in which it is located.
A high risk of bias was identified across all studies, raising concerns about the reliability
of results. Although validated tools were used to assess this risk of bias, these tools are
not fully adapted to the analysis of digital and psychological interventions, in which
blinding is often challenging. This limitation particularly affects the risk of performance
bias (Domain 2: deviations from intended interventions) and detection bias (Domain 4:
measurement of outcomes). As a result, the majority of studies exhibited a high risk of
bias in these areas, which may have impacted our overall findings.
Finally, the majority of studies measured symptom severity through self-administered
questionnaires, most of which do not have control indices (to avoid acquiescence bias,
tendency to self-report, etc.) and are therefore clinically questionable. Although these
are  valid  tools  and  widely  used  in  research,  a  clinical  interview  and/or  externally
administered inventory would be preferable. Furthermore, most studies used TAU as the
comparator: more precise results would be obtained by comparing digital intervention
with gold standard treatment.
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Conclusions

Digital  health  tools  for  depression,  in  the  form  of  web-based  tools,  mobile  apps,
treatment  algorithms,  calls,  and  text  messages,  have  demonstrated  efficacy  in  the
reduction  of  symptomatology.  Many  of  these  interventions  are  based  on  cognitive
behavioral therapy, and multi-tool interventions have shown greater effects in reducing
depressive symptoms. While the severity of depressive symptoms has not been found to
be  useful  in  determining whether  a  person is  a  candidate  for  digital  treatment,  our
results  highlight  a  need  for  gender-sensitive  studies  in  order  to  tailor  interventions
according to need and for strategies that can educate and involve older people in digital
interventions for depression. As digital interventions have yet to be included in clinical
practice guidelines or treatment strategies, studies such as this are essential to support
their integration into real-world practice.

Abbreviations

ICT: Information and communication technologies 
JBI: Joanna Briggs Institute 
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
RCT: Randomized controlled trials
TAU: Treatment As Usual
WHO: World Health Organization 
Data availability
The data sets analyzed during this study are available in Supplementary File 7. No new
data were generated during this study.

Acknowledgements

The research for this paper was fully funded by the Instituto de Salud Carlos III from
the Spanish Ministry of Science, Innovation and Universities, grant number PI20/00234
co-funded by FEDER.

Conflicts of interest

None declared.

References

1. Baltaxe E, Cano I, Herranz C, Barberan-Garcia A, Hernandez C, Alonso A, et al.
Evaluation  of  integrated  care  services  in  Catalonia:  Population-based  and
service-based  real-life  deployment  protocols.  BMC  Health  Serv  Res.
2019;19(1):1-11. 

2. OMS.  Estrategia  Mundial  Sobre  Salud  Digital  (Internet).  2020.  p.  42.  URL:
https://www.who.int/es/publications/i/item/9789240020924

3. Dhingra D, Dabas A. Global strategy on digital health 2020-2025. Vol. 57, World
Health Organization. 2020. p. 356-358. 

4. Gené-Badia J, Gallo P, Caïs J, Sánchez E, Carrion C, Arroyo L, et al. El uso de guías

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fuster-Casanovas et al

de  práctica  clínica  en  atención  primaria:  entre  el  conocimiento  tácito  y  los
mecanismos de control. Gac Sanit. Sep 1, 2016;30(5):345-51. 

5. World  Health  Organization  and  World  Organization  of  Family  Doctors.
Integrating mental health into primary care. A global perspective. WHO library
Cataloguing-in-Publication Data: Singapore; 2008. p. 224. 

6. World Health Organization. Mental health in primary care: illusion or inclusion?
World Heal Organ (Internet). 2018;18. URL: https://www.who.int/publications/i/
item/WHO-HIS-SDS-2018.38

7. World Health Organization. Addressing comorbidity between mental disorders
and  major  noncommunicable  diseases  (Internet).  Vol.  43,  Primary  Care
Diabetes.  2020.  240-244.  URL:
http://dx.doi.org/10.1016/j.apnu.2010.06.002%0Ahttp://dx.doi.org/10.1016/
j.pcd.2015.04.001

8. Organización de las naciones unidas. La COVID-19 y la necesidad de actuar en
relación con la salud mental. Inf Polit. 2020;22. 

9. Fuster-Casanovas A, Miró Catalina Q, Vidal-Alaball J, Escalé-Besa A, Carrión C.
eHealth in the Management of Depressive Episodes in Catalonia’s Primary Care
From 2017 to 2022: Retrospective Observational Study. JMIR Ment Heal. Jan 18,
2024;11(1):e52816. 

10. Ward K, Vagholkar S, Sakur F, Khatri NN, Lau AYS. Visit Types in Primary Care
With Telehealth Use During the COVID-19 Pandemic: Systematic Review. JMIR
Med Inf. 2022 Nov 28;10(11):e40469. 

11. Eis S, Solà-Morales O, Duarte-Díaz A, Vidal-Alaball J, Perestelo-Pérez L, Robles N,
et al.  Mobile Applications in Mood Disorders  and Mental  Health:  Systematic
Search in Apple App Store and Google Play Store and Review of the Literature.
Int J Environ Res Public Health. 2022;19(4):1-15. 

12. Duarte-Díaz A, Perestelo-Pérez L, Gelabert E, Robles N, Pérez-Navarro A, Vidal-
Alaball J, et al. Efficacy, Safety, and Evaluation Criteria of mHealth Interventions
for Depression: Systematic Review. JMIR Ment Heal. 2023;10:e46877. 

13. Katon  W,  Von Korff M,  Lin  E,  Simon G,  Walker  E,  Unützer  J,  et  al.  Stepped
Collaborative  Care  for  Primary  Care  Patients  With  Persistent  Symptoms  of
Depression: A Randomized Trial. Arch Gen Psychiatry. Dec 1, 1999;56(12):1109-
15. 

14. Unützer J,  Katon W, Callahan CM, Williams JW, Hunkeler E,  Harpole L,  et al.
Collaborative  Care  Management  of  Late-Life  Depression  in  the  Primary  Care
Setting: A Randomized Controlled Trial. JAMA. Dec 11, 2002;288(22):2836-45. 

15. Littauer  SL,  Dixon DL,  Mishra  VK,  Sisson  EM,  Salgado  TM,  Littauer  SL,  et  al.
Pharmacists  providing  care  in  the  outpatient  setting  through  telemedicine
models: a narrative review. Pharm Pract. Oct 1, 2017;15(4). 

16. Fortney JC, Pyne JM, Edlund MJ, Williams DK, Robinson DE, Mittal D, et al. A
randomized trial of telemedicine-based collaborative care for depression. J Gen
Intern Med. Aug 10, 2007;22(8):1086-93. 

17. Fortney JC,  Pyne JM, Mouden SB,  Mittal D,  Hudson TJ,  Schroeder GW, et al.
Practice Based Versus Telemedicine Based Collaborative Care for Depression in
Rural Federally Qualified Health Centers: A Pragmatic Randomized Comparative
Effectiveness Trial. Am J Psychiatry. Apr 4, 2013;170(4):414-25. 

18. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al.

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fuster-Casanovas et al

The  PRISMA  2020  statement:  an  updated  guideline  for  reporting  systematic
reviews. BMJ. Mar 29, 2021;372. 

19. Sterne JAC, Savović J, Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. RoB 2: a
revised  tool  for  assessing  risk  of  bias  in  randomised  trials.  BMJ.  Aug  28,
2019;366. 

20. Tufanaru C, Munn Z, Aromataris E, Campbell J, Hopp L. Systematic reviews of
effectiveness (Internet). Aromataris E, Lockwood C, Porritt K, Pilla B, Jordan Z,
editors. 2020. URL: https://synthesismanual.jbi.global

21. af  Winklerfelt  Hammarberg  S,  Björkelund  C,  Nejati  S,  Magnil  M,  Hange  D,
Svenningsson I,  et  al.  Clinical  effectiveness of  care managers  in collaborative
primary health care for patients with depression: 12- and 24-month follow-up of
a  pragmatic  cluster  randomized  controlled  trial.  BMC  Prim  Care  (Internet).
2022;23(1):1-10. [doi: 10.1186/s12875-022-01803-x]

22. Balestrieria  M,  Sistib  D,  Rocchib  M,  Ruccic  P,  Simond  G,  Arayae  R,  et  al.
Effectiveness of clinical decision support systems and telemedicine on outcomes
of  depression:  A  cluster  randomized  trial  in  general  practice.  Fam  Pract.
2020;37(6):731-7. 

23. Löbner  M,  Pabst  A,  Stein  J,  Dorow  M,  Matschinger  H,  Luppa  M,  et  al.
Computerized cognitive behavior therapy for patients with mild to moderately
severe depression in primary care: A pragmatic cluster randomized controlled
trial (@ktiv). J Affect Disord. June 2018;238:317-26. 

24. Montero-Marín J, Araya R, Pérez-Yus MC, Mayoral F, Gili M, Botella C, et al. An
internet-based  intervention  for  depression  in  primary  care  in  Spain:  A
randomized controlled trial. J Med Internet Res. 2016;18(8):1-13. 

25. Salisbury C, O’Cathain A, Edwards L, Thomas C, Gaunt D, Hollinghurst S, et al.
Effectiveness of an integrated telehealth service for patients with depression: A
pragmatic  randomised controlled trial  of  a  complex intervention.  The  Lancet
Psychiatry (Internet). 2016;3(6):515-25. [doi: 10.1016/S2215-0366(16)00083-3]

26. Collins S, Byrne M, Hawe J, O’Reilly G. Evaluation of a computerized cognitive
behavioural  therapy  programme,  MindWise  (2.0),  for  adults  with  mild-to-
moderate depression and anxiety. Br J Clin Psychol. 2018;57(2):255-69. 

27. Eriksson MCM, Kivi M, Hange D, Petersson EL, Ariai N, Häggblad P, et al. Long-
term effects of Internet-delivered cognitive behavioral therapy for depression in
primary  care  –  the  PRIM-NET  controlled  trial.  Scand  J  Prim  Health  Care.
2017;35(2):126-36. 

28. Gilbody S, Littlewood E, Hewitt C, Brierley G, Tharmanathan P, Araya R, et al.
Computerised cognitive behaviour therapy (cCBT) as treatment for depression in
primary care (REEACT trial): Large scale pragmatic randomised controlled trial.
BMJ. 2015;351:1-13. 

29. Gili M, Castro A, García-Palacios A, Garcia-Campayo J, Mayoral-Cleries F, Botella
C,  et  al.  Efficacy  of  three  low-intensity,  internet-based  psychological
interventions  for  the  treatment  of  depression  in  primary  care:  Randomized
controlled trial. J Med Internet Res. 2020;22(6):1-20. 

30. Hallgren M, Helgadóttir B, Herring MP, Zeebari Z, Lindefors N, Kaldo V, et al.
Exercise  and  internet-based  cognitive-behavioural  therapy  for  depression:
Multicentre  randomized  controlled  trial  with  12-month  follow-up.  Br  J
Psychiatry. 2016;209(5):414-20. 

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fuster-Casanovas et al

31. Hange D, Ariai N, Kivi M, Eriksson MC, Nejati S, Petersson E-L. The impact of
internet-based  cognitive  behavior  therapy  on  work  ability  in  patients  with
depression – a randomized controlled study. Int J Gen Med. 2017;10:151-9. 

32. Harrison  P,  Carr  E,  Goldsmith  K,  Young  A,  Ashworth  M,  Fennema  D,  et  al.
Antidepressant Advisor (ADeSS): a decision support system for antidepressant
treatment for depression in UK primary care – a feasibility study. BMJ Open.
2023;13(3). 

33. Kivi M, Eriksson MCM, Hange D, Petersson EL, Vernmark K, Johansson B, et al.
Internet-Based Therapy for Mild to Moderate Depression in Swedish Primary
Care: Short Term Results from the PRIM-NET Randomized Controlled Trial. Cogn
Behav  Ther  (Internet).  2014;43(4):289-98.  [doi:
10.1080/16506073.2014.921834]

34. Aikens  JE,  Valenstein  M,  Plegue  MA,  Sen  A,  Marinec  N,  Achtyes  E,  et  al.
Technology-Facilitated Depression Self-Management Linked with Lay Supporters
and Primary Care Clinics: Randomized Controlled Trial in a Low-Income Sample.
Telemed e-Health. 2022;28(3):399-406. 

35. Dahne J, Lejuez CW, 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;50(4):817-27. 

36. Stuart  R,  Fischer  H,  Leitzke  AS,  Becker  D,  Saheba  N,  Coleman  KJ.  The
Effectiveness of Internet-Based Cognitive Behavioral Therapy for the Treatment
of Depression in a Large Real-World Primary Care Practice: A Randomized Trial.
Perm J. 2022;26(3):53-60. 

37. Wright  JH,  Owen  J,  Eells  TD,  Antle  B,  Bishop  LB,  Girdler  R,  et  al.  Effect  of
Computer-Assisted  Cognitive  Behavior  Therapy  vs  Usual  Care  on  Depression
among Adults in Primary Care: A Randomized Clinical Trial. JAMA Netw Open.
2022;5(2):1-13. 

38. Graham  A,  Greene  C,  Kwasny  M.  Coached  Mobile  App  Platform  for  the
Treatment  of  Depression  and  Anxiety  Among  Primary  Care  Patients:  A
Randomized Clinical Trial. JAMA psychiatry. 2020;77(9):906-14. 

39. Ishrat Husain M, Rodie DJ, Perivolaris A, Sanches M, Crawford A, Fitzgibbon KP,
et  al.  A  Collaborative-Care  Telephone-Based  Intervention  for  Depression,
Anxiety,  and  at-Risk  Drinking  in  Primary  Care:  The  PARTNERs  Randomized
Clinical Trial. Can J Psychiatry. 2023;68(10):732-44. 

40. Kim HK,  Melamed OC,  Sloan  M,  Husain  MI,  Rodie  DJ,  Perivolaris  A,  et  al.  A
computer-assisted  telephone  collaborative  care  intervention  provided  by  lay
providers  for  the  treatment  of  comorbid  depression  and  at-risk  drinking:
Analysis  of  a  randomized  controlled  trial.  J  Subst  Use  Addict  Treat.  Nov
2023;157(2):209207. 

41. McCue M, Blair C, Fehnert B, King J, Cormack F, Sarkey S, et al. Mobile App to
Enhance  Patient  Activation  and  Patient-Provider  Communication  in  Major
Depressive Disorder Management: Collaborative,  Randomized Controlled Pilot
Study. JMIR Form Res. 2022;6(10). 

42. Murillo LA, Follo E, Smith A, Balestrier J, Bevvino DL. Evaluating the Effectiveness
of  Online  Educational  Modules  and  Interactive  Workshops  in  Alleviating
Symptoms of Mild to Moderate Depression: A Pilot Trial. J Prim Care Community
Heal. 2020;11:7-12. 

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fuster-Casanovas et al

43. Rollman B, Herbeck Belnap B, Abebe K, Spring M, Rotondi A, Rothenberger S, et
al.  Effectiveness of  Online Collaborative  Care  for  Treating Mood and Anxiety
Disorders  in  Primary  Care:  A  Randomized  Clinical  Trial.  JAMA  Psychiatry.
2018;75(1):56-64. 

44. Segal Z, Dimidjian S, Beck A, Boggs J, Vanderkruik R, Metcalf C, et al. Outcomes
of  Online  Mindfulness-Based  Cognitive  Therapy  for  Patients  With  Residual
Depressive  Symptoms:  A  Randomized  Clinical  Trial.  JAMA  Psychiatry.
2020;77(6):563-73. 

45. Stiles-Shields  C,  Montague  E,  Kwasny  M,  Mohr  D.  Behavioral  and  Cognitive
Intervention Strategies Delivered via  Apps for  Depression:  Pilot  Trial.  Psychol
Serv. 2019;16(2):233-8. 

46. Rojas  G,  Guajardo  V,  Martínez  P,  Castro  A,  Fritsch  R,  Moessner  M,  et  al.  A
remote collaborative care program for patients with depression living in rural
areas: Open-label trial. J Med Internet Res. 2018;20(4):1-9. 

47. Rojas  G,  Castro  A,  Guajardo  V,  Alvarado  R,  Isamit  C,  Fritsch  R.  Programa
colaborativo a distancia para el tratamiento de la enfermedad depresiva. Rev
Med Chil. 2014;142(9):1142-9. 

48. Adewuya AO, Momodu O, Olibamoyo O, Adegbaju A, Adesoji O, Adegbokun A.
The effectiveness and acceptability of mobile telephone adherence support for
management  of  depression  in  the  Mental  Health  in  Primary  Care
(MeHPriC)project, Lagos, Nigeria: A pilot cluster randomised controlled trial. J
Affect Disord. April 2019;253:118-25. 

49. Fletcher S, Chondros P, Densley K, Murray E, Dowrick C, Coe A, et al. Matching
depression management to severity prognosis in primary care: Results of the
target-D randomised controlled trial. Br J Gen Pract. 2021;71(703):E85-94. 

50. Hallgren M, Kraepelien M, Öjehagen A, Lindefors N, Zeebari Z, Kaldo V, et al.
Physical  exercise  and  internet-based  cognitive-behavioural  therapy  in  the
treatment  of  depression:  Randomised  controlled  trial.  Br  J  Psychiatry.
2015;207(3):227-34. 

51. Yellowlees  P,  Richard  Chan  S,  Burke  Parish  M.  The  hybrid  doctor-patient
relationship in the age of technology-Telepsychiatry consultations and the use of
virtual space. Int Rev Psychiatry. 2015;27(6):476-89. 

52. Chan SR, Torous J, Hinton L, Yellowlees P. Mobile tele-mental health: Increasing
applications and a move to hybrid models of care. Healthc. 2014;2(2):220-33. 

53. Wentzel  J,  Van der Vaart  R, Bohlmeijer ET, Van Gemert-Pijnen JEWC. Mixing
online and face-to-face therapy: How to benefit from blended care in mental
health care. JMIR Ment Heal. 2016;3(1):1-7. 

54. Eis S, Solà-Morales O, Duarte-Díaz A, Vidal-Alaball J, Perestelo-Pérez L, Robles N,
et al.  Mobile Applications in Mood Disorders  and Mental  Health:  Systematic
Search in Apple App Store and Google Play Store and Review of the Literature.
Int J Environ Res Public Health. Feb 1, 2022;19(4). 

55. National  Institute  for  Health  and  Clinical  Excellence.  Depression  in  adults:
treatment and management NICE guideline. NICE Guidel (Internet). 2022;(June).
URL: www.nice.org.uk/guidance/ng222

56. McQuaid JR, Lin EH, Barber JP, Breland-Noble AM, Cuijpers P, Greenberg LS, et
al.  APA CLINICAL  PRACTICE  GUIDELINE  for  the Treatment of  Depression.  Am
Psychol Assoc. February 2019;1:1-36. 

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fuster-Casanovas et al

57. Himle JA, Weaver A, Zhang A, Xiang X. Digital Mental Health Interventions for
Depression.  Cogn  Behav  Pract  (Internet).  2022;29(1):50-9.  [doi:
10.1016/j.cbpra.2020.12.009]

58. Mohr  DC,  Kwasny  MJ,  Meyerhoff  J,  Graham  AK,  Lattie  EG.  The  effect  of
depression and anxiety symptom severity on clinical outcomes and app use in
digital  mental  health  treatments:  Meta-regression  of  three  trials.  Behav  Res
Ther (Internet). May 2021;147:103972. [doi: 10.1016/j.brat.2021.103972]

59. Townsend L, Musci R, Stuart E, Heley K, Beaudry MB, Schweizer B, et al. Gender
Differences in Depression Literacy and Stigma After a Randomized Controlled
Evaluation  of  a  Universal  Depression  Education  Program.  J  Adolesc  Heal
(Internet). 2019;64(4):472-7. [doi: 10.1016/j.jadohealth.2018.10.298]

60. Aguilar-Latorre A, Gili M, Navarro-Guzmán C, Garcia A, Yáñez AM, Garcia-Toro
M. Gender differences in the therapeutic response to lifestyle improvement-
based  interventions  for  treatment-resistant  depression.  Eur  J  Psychiatry.
2024;38(3). 

61. Faverio M. Share of those 65 and older who are tech users has grown in the past
decade  (Internet).  Pew  Research  Center.  2022.  URL:
https://www.pewresearch.org/short-reads/2022/01/13/share-of-those-65-and-
older-who-are-tech-users-has-grown-in-the-past-decade/

62. Anderson  G.  Getting  Connected:  Older  Americans  Embrace  Technology  to
Enhance  Their  Lives  (Internet).  AARP.  2018.  URL:
https://www.aarp.org/research/topics/technology/info-2018/technology-use-
attitudes.html

63. Qiu Y fei, Wu M, Liu J li, Li C yang, Yu Y qing, Zeng L juan, et al. Effectiveness of
digital  intelligence interventions on depression and anxiety in older adults:  A
systematic  review  and  meta-analysis.  Psychiatry  Res  (Internet).
2024;342(115):116166. [doi: 10.1016/j.psychres.2024.116166]

64. Gilbody S,  Brabyn S,  Lovell  K,  Kessler  D,  Devlin T,  Smith L,  et  al.  Telephone-
supported  computerised  cognitive-behavioural  therapy:  REEACT-2  large-scale
pragmatic randomised controlled trial. Br J Psychiatry. 2017;210(5):362-7. 

65. Brabyn S, Araya R, Barkham M, Bower P, Cooper C, Duarte A, et al. The second
randomised evaluation of the effectiveness, cost-effectiveness and acceptability
of  computerised  therapy  (REEACT-2)  trial:  Does  the  provision  of  telephone
support enhance the effectiveness of computer-delivered cognitive behaviour
therapy?  A  randomised  controlled  trial.  Health  Technol  Assess  (Rockv).
2016;20(89):1-92. 

66. Littlewood  E,  Duarte  A,  Hewitt  C,  Knowles  S,  Palmer  S,  Walker  S,  et  al.  A
randomised controlled trial of computerised cognitive behaviour therapy for the
treatment  of  depression  in  primary  care:  The  Randomised Evaluation  of  the
Effectiveness and Acceptability of Computerised Therapy (REEACT) trial. Health
Technol Assess (Rockv). 2015;19(101):1-174. 

67. Vara MD, Mira A, Miragall M, García-Palacios A, Botella C, Gili M, et al. A low-
intensity  internet-based  intervention  focused  on  the  promotion  of  positive
affect  for  the  treatment  of  depression  in  Spanish  primary  care:  Secondary
analysis  of  a  randomized  controlled  trial.  Int  J  Environ  Res  Public  Health.
2020;17(21):1-21. 

68. Kraepelien  M.  Individually  Tailored  Internet-Based  Treatment  for  Depression

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fuster-Casanovas et al

and Comorbid Conditions. Doctoral dissertation, Karolinska Institute, 2019. 
69. Pabst A, Löbner M, Stein J, Luppa M, Kersting A, König HH, et al. Internet-Based

Cognitive  Behavior  Therapy  Only  for  the  Young?  A  Secondary  Analysis  of  a
Randomized  Controlled  Trial  of  Depression  Treatment.  Front  Psychiatry.
2020;11(July):1-9. 

70. Mira  A,  Soler  C,  Alda  M,  Baños  R,  Castilla  D,  Castro  A,  et  al.  Exploring  the
relationship  between  the  acceptability  of  an  internet-based  intervention  for
depression  in  primary  care  and  clinical  outcomes:  Secondary  analysis  of  a
randomized controlled trial. Front Psychiatry. 2019;10(MAY):1-13. 

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fuster-Casanovas et al

Supplementary Files

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Fuster-Casanovas et al

Multimedia Appendixes

Detailed search strategy for each database.
URL: http://asset.jmir.pub/assets/46dbcec1988a64c9df2db3986401227f.docx

Principal and secondary references.
URL: http://asset.jmir.pub/assets/eeeb069ae5038c7ec7bb885428506261.docx

Information about interventions and efficacy.
URL: http://asset.jmir.pub/assets/6ba92b5d093bdbb2cb0934fa909dca14.docx

Quality assessment detailed for each study.
URL: http://asset.jmir.pub/assets/6af1769ef4ff02ab912a5aff9c6c98ba.docx

Quality assessment of non-randomized studies.
URL: http://asset.jmir.pub/assets/2f35527f790b6a9c9b839716718bff4c.docx

Subgroup analysis based on the severity of depressive symptoms at baseline and type of intervention.
URL: http://asset.jmir.pub/assets/3ea52fd8c8e130661545a4aafd783d9a.docx

Data sets analyzed.
URL: http://asset.jmir.pub/assets/09a7e743d63758ab80d182bc9425f628.docx

Powered by TCPDF (www.tcpdf.org)

https://preprints.jmir.org/preprint/68851 [unpublished, non-peer-reviewed preprint]

http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Multimedia Appendixes
	Multimedia Appendix 1
	Multimedia Appendix 2
	Multimedia Appendix 3
	Multimedia Appendix 4
	Multimedia Appendix 5
	Multimedia Appendix 6
	Multimedia Appendix 7



