JOURNAL OF MEDICAL INTERNET RESEARCH Kéhnen et &

Review

Effectiveness and Acceptance of Technology-Based Psychological
Interventions for the Acute Treatment of Unipolar Depression:
Systematic Review and Meta-analysis

Moritz Kéhnen', M Sc; Levente Kriston®, Dipl Psych, PhD; Martin Harter", Dipl Psych, MD, PhD; Harald Baumeister?,
Dipl Psych, PhD; Sarah Liebherz*, Dipl Psych, PhD

1Department of Medical Psychology, University Medical Center Hamburg—Eppendorf, Hamburg, Germany
2Department for Clinical Psychology and Psychotherapy, University of Ulm, UIm, Germany

Corresponding Author:

Moritz Kéhnen, MSc

Department of Medical Psychology

University Medical Center Hamburg—Eppendorf
Martinistr 52, Building West 26

Hamburg,

Germany

Phone: 49 40 7410 57705

Email: m.koehnen@uke.de

Abstract

Background: Evidence on technology-based psychological interventions (TBIs) for the acute treatment of depression is rapidly
growing. Despite extensive research in this field, there is alack of research determining effectiveness and acceptance of TBIs
considering different application formatsin people with aformally diagnosed depressive disorder.

Objective: Thegoa of thereview wasto investigate the effectiveness and acceptance of TBIsin peoplewith diagnosed depression
with particular focus on application formats (stand-alone interventions, blended treatments, collaborative and/or stepped care
interventions).

Methods: Studies investigating adults with diagnosed unipolar depressive disorders receiving any kind of psychotherapeutic
treatment delivered (at least partly) by atechnical medium and conducted as randomized controlled trials (RCTs) were eligible
for inclusion. We searched CENTRAL (Cochrane Central Register of Controlled Trials; August 2020), MEDLINE, PsycINFO,
PSYNDEX, CINAHL (January 2018), clinical trial registers, and sources of grey literature (January 2019). Two independent
authors decided about study inclusion and extracted data. We performed random effects meta-analyses to synthesize the data.

Results: Database searchesresulted in 15,546 records of which 78 completed studieswereincluded. TBIsdelivered as stand-alone
interventions showed positive effects on posttreatment depression severity when compared to treatment as usual (SMD —0.44,
95% Cl —0.73 to —0.15, k=10; 12=86%), attention placebo (SMD -0.51, 95% CI —0.73 to —0.30; k=12; 12=66%), and waitlist
controls (SMD —1.01, 95% CI —1.23 to —0.79; k=19; 12=73%). Superior long-term effects on depression severity were shown
when TBIs were compared to treatment as usual (SMD —0.24, 95% CI —0.41 to —0.07; k=6; 12=48%) attention placebo (SMD
—0.23, 95% CI —0.40 to —0.07; k=7; 12=21%) and waitlist controls (SMD -0.74, 95% CI —1.31 to —0.18; k=3; 12=79%). TBls
delivered as blended treatments (providing a TBI as an add-on to face-to-face treatment) yielded beneficial effects on posttreatment
depression severity (SMD -0.27, 95% CI —0.48 to —0.05; k=8; 12=53%) compared to face-to-face treatments only. Additionally,
TBIlsdelivered within collaborative caretrialswere more eff ective in reducing posttreatment (SMD —0.20, 95% ClI —0.36 to —0.04;
k=2; 12=0%) and long-term (SMD -0.23, 95% CI —0.39 to —0.07; k=2; 12=0%) depression severity than usual care. Dropout rates
did not differ between the intervention and control groups in any comparison (all P=.09).

Conclusions: We found that TBIs are effective not only when delivered as stand-alone interventions but also when they are
delivered as blended treatments or in collaborative care trials for people with diagnosed depression. Our results may be useful to
inform routine care, since we focused specifically on different application formats, formally diagnosed patients, and the long-term
effectiveness of TBIs.

Trial Registration: PROSPERO International Prospective Register of Systematic Reviews CRD42016050413;
https.//www.crd.york.ac.uk/prospero/display_record.php? D=CRD42016050413
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Introduction

Depression is a common [1] and debilitating mental disorder
for affected individuals (eg, experiencing difficultiesin everyday
life) [2] and society (eg, burden of disease caused by depression)
[3]. There are many effective treatment options, especially
psychotherapeutic and pharmacological treatments, for people
diagnosed with unipolar depression [1,4]. Despite the high
prevalence, burden, and presence of many effective treatment
options, depression is still undertreated [5].

Technol ogy-based psychological interventions (TBIs) are seen
as promising tools to supplement mental health care [6]. TBIs
comprise a heterogeneous group of interventions [7] that can
be delivered in different clinical phases of depression
management (eg, acute treatment, relapse prevention); within
these phases, they can be distinguished concerning their
application format: stand-alone interventions, blended
treatments, collaborative and/or stepped care interventions. In
line with the German guideline for unipolar depression [1], we
defined acute treatment as the treatment of an acute/present
unipolar depressive episode aiming to reduce symptom burden
so that response or remission of patients may be achieved. This
clinica phase is differentiated from continuation and
maintenance treatment and relapse prevention, which aim to
further stabilize (responded or remitted patients of the acute
treatment) and prevent relapse (or recurrence of new episodes)
in the long term among people being at high risk. Additionally,
TBIs vay in technica aspects (eg, ddivery via
videoconferencing tools), amount of human support, and
theoretical background of the intervention [7]. Due to
considerable diversity among TBIs and extensive research
efforts capturing effectiveness and acceptance of TBIs for the
acute treatment phase[8-10], thereis need to addressimportant
neglected issues concerning TBIs.

First, TBIsin depression have already been widely researched
resulting in high-quality evidence [11], and certain moderators
influencing the success of treatment have been identified (eg,
guided TBIsresult in lower dropout rates than unguided TBIs)
[8]. However, guideline recommendations are still limited to
the general effectiveness of specific TBIs (eg, computerized
cognitive behavioral therapy [cCBT] [1,4]). Additionally, there
is no systematic review examining the effectiveness and
acceptance of TBIs in the acute treatment phase regarding
different application formats, even though the evidence base is
available [11]. TBIs can be deivered as stand-alone
interventions (TBIs replacing face-to-face [f2f] treatment), as
blended treatments (combining TBIs and f2f treatment), or as
part of stepped (eg, TBIs are used as a low-threshold initial
treatment option for people with mild-to-moderate depressive
disorder) and/or collaborative care models (TBIs may be
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provided alongside different treatment components, such as a
TBI offered in addition to a care manager and genera
practitioners’ care; see section Application Formats of TBIsfor
details). Blended treatments are usually conducted within a
superiority (providing afull TBI alongside afull f2f treatment)
or noninferiority (replacing some elements of f2f treatment by
providing a TBI instead) trial design addressing different
research questions (dose-response research focus vs cost-utility
focus). A recent initiative considering both patients and
clinicians emphasi zed top 10 research prioritiesin digital mental
health [12]. One priority was to determine how treatment
outcomes can be maximized by combining treatment options
(eg, psychotherapy) with digital mental health interventions (ie,
blended treatments). Considering application formats is of
interest from the perspective of patientsand clinicians, asit may
help to determine effectiveness and acceptance of TBIs in a
more differentiated manner, which may be relevant to inform
clinical practice.

Second, the vast majority of research syntheses in this field
included mixed populations based on symptom severity cutoff
scores or the presence of diagnoses, providing valuable
information on the effectiveness of interventions. To the best
of our knowledge, thereisonly one systematic review evaluating
internet- and mobile-based interventionsin people with formally
diagnosed depression; however, it islimited to waitlist control
group comparisons [13]. In light of a comprehensive evidence
base for TBIs in acute treatment [11] and the necessity of
diagnosesto initiate treatment in mental health care, we focused
only on studies requiring diagnosis of depression with the aim
of determining the effectiveness and acceptance of TBIs.
Additionally, high-quality evidence (RCTs) in clinical samples
with diagnosed depression is the preferred source of evidence
for the development and updating of clinical treatment
guidelines such as the German [1] and United Kingdom [4]
guidelines for depression.

Finally, to date there is no clarity regarding whether treatment
effects achieved by TBIs are stable over time, since most
reviews have focused on posttreatment intervention effects and
have not considered long-term outcome data (for example,
Karyotaki et al [14]).

By focusing specifically on different application formats, on
people diagnosed with depression, and on long-term
effectiveness of TBIs, we hope to provide a comprehensive
evidence base that may be more useful to inform routine care
than already existing evidence syntheses.

In summary, our main aim is to investigate posttreatment and
long-term effectiveness and acceptance of TBIs delivered to
people with diagnosed depression in the acute treatment phase,
addressing the following research questions:
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1 How effective and acceptable are TBIs delivered as
stand-alone interventions compared to f2f treatment,
attention placebo, treatment as usual (TAU), waitlist and
no-treatment controls, and other TBIs?

2. How effective and acceptable are TBIs delivered as blended
treatments (TBI plus f2f treatment) compared to f2f
treatment (including psychotherapy, medication, TAU)?

3. How effective and acceptable are TBIsdelivered as stepped
and/or collaborative care approaches compared to TAU?

Methods

The study was part of a larger research synthesis project
(comparative effectiveness of Technology-Based Interventions
in Different Steps of Depression Care [TIDECA]) that was
prospectively registered with International Prospective Register
of Systematic Reviews (PROSPERO) [CRD42016050413] and
described in the study protocol published elsewhere [15].

Search Strategy

The search was not limited by date, language, or publication
status. We contacted first authors of all included publications
for additional information on further (un)published trials and
specific study information (see Kéhnen et al [15] for detailson
the literature search/strategy).

Selection Criteria

See study protocol [15] for more details on eligibility criteria
Our inclusion criteriawere (1) at least 80% of sample having a
diagnosed unipolar depression (assessed by criteria of aformal
classification system or by conducting a diagnostic interview
[eg, F32.x, F33.x, or F34.1 according to the International
Satistical Classification of Diseases and Related Health
Problems, 10th Revision]) with any comorbidities in the acute
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treatment phase for depression and consisted of adults aged 18
years and older, (2) intervention was at least partly delivered
through technical devices (eg, telephone, smartphone,
computer), (3) intervention was based on an explicit
psychotherapeutic theory, and (4) study was an individual or
cluster RCT.

Our exclusion criteria were (1) participants were solely
diagnosed by applying cutoff scores on symptom severity scales
or when they had a depressive episode in the course of abipolar
disorder, (2) concurrent conditions (either somatic or mental)
were the focus of theintervention, or (3) intervention provided
solely psychoeducational content, patient decision aids, or
depression management tools or focused exclusively on
medi cation adherence.

Application Formatsof TBIs

Since we placed a special focus on application formatsin this
review, they are presented visually in Figure 1. We applied a
rather broad definition for blended treatments, since weincluded
all studies that provided any type of f2f treatment tailored to
depression (eg, psychotherapy, medication, depression specific
general practitioner care) in addition to TBIsirrespective of the
study’sdefinition/label. In contrast, trials concurrently providing
TAU inaddition to TBIswere not considered blended treatments
(but considered for the comparison TBI vs TAU) if TAU
consisted of systematically offered generic treatments (eg,
genera practitioner care for all participants) that were not
specifically tailored to depression. Since RCTs for blended
treatment may be delivered in different designs (eg, superiority,
noninferiority) resulting in content-related heterogeneity of
interventions (eg, fewer therapeutic contacts), we decided to
conduct meta-analyses separately.

Figure 1. Illustration of potentia application formats of technol ogy-based psychological interventions.
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Selection Procedure

The study flowchart ispresented in Figure 2. Electronic searches
yielded 20,603 records. After deduplication, 15,546 records
were screened by title and abstract. Two reviewers (MK, SL)
independently screened thefirst 100 recordsfor inclusion. Since
the interrater reliability for this sample was found to be high
(98%), only onereviewer (MK) screened the remaining records
inthe course of thetitle/abstract screening. The second reviewer

Kéhnen et d

(SL) assessed publicationslabeled unclear by thefirst reviewer.
Selected full-text articles (n=901) were subsequently assessed
for inclusion by 2 independent reviewers (MK, MD).
Discrepancieswere resolved by discussion with athird reviewer
(SL). In total, 241 publications representing 143 trials (83
completed studies and 60 ongoing studies awaiting further
classification) fulfilled all inclusion criteria for the TIDECA
study [11]. Of those, 78 completed studies assessed the acute
treatment phase.

Figure 2. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart.
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Data Extraction

SeeKohnen et a [15] for detailed information on extracted data
and extraction procedure.

Quality Appraisal

Risk of bias was independently assessed by 2 reviewers (from
a group of 5 reviewers: MK, EW, MD, SL, TS) following
Cochrane guidance (including the following domainsfor RCTs:
random sequence generation, allocation concealment, blinding
of participants and personnel, blinding of outcome assessment,
incomplete outcome data, sel ective outcome reporting, and other
bias) [16]. In line with a previous operationalization [17], we
specified the domain other bias using the following 3 categories:

https://www.jmir.org/2021/6/e24584/
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insufficient treatment adherence, alegiance bias, and attention
bias. Selective outcome reporting was categorized as unclear
risk (trial registration or study protocol were missing or there
was a deviation in one secondary outcome) or high risk (there
were deviations in one primary or =2 secondary outcomes that
could not bejustified by the study authors). Disagreementswere
resolved by discussion or by consulting another reviewer (SL).
Interrater reliability for risk of biasratings was calculated to be
74%.

Data Analysis

M eta-anal yses were computed applying random effects model s
[18] since we assumed that heterogeneity regarding the sample,
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treatment, and methodological features of the included studies
would be best captured by assuming that moderately diverging
study-specific effect estimates are distributed around a grand
mean [19]. Results were visually displayed as forest plots.

Continuous data (posttreatment and long-term depression
severity) were analyzed as standardized mean differences
(SMDs). Dichotomous data ([any] dropouts) were analyzed
using the risk ratio (RR). We calculated 95% confidence
intervals for all estimates. In addition, we computed 95%
prediction intervals (Pls) for meta-analysis (when possible)
capturing the range in which the effect of a new study (in a
different setting) is expected; Pls can be very imprecise when
only afew studies are considered [20].

Studies with multiple treatment groups were considered by
combining data from interventional study arms (ie, pooling of
means and standard deviationsfor continuous dataand summing
up sample sizes and people with events for binary data) when
possible to avoid a unit-of-analysis error [16].

In cases of missing or unclear data, we contacted the
corresponding authors. Intention-to-treat (ITT) analyses were
used when reported by the included studies. When ITT data
were not reported, we used the analysis defined as primary by
the authors of the trial. Data on dichotomous outcomes were
excluded from data analysis if there were no events in either
study arm, since the direction and magnitude of apotential effect
isnot indicated [16].

We assessed statistical heterogeneity in the included studies by
using a Cochran Q test and quantified it using the 12 statistic
[21]. As defined in the study protocol [15], we considered 12
values of 50% or more as indicators of relevant statistical
heterogeneity requiring further exploration. If indicated, we
explored heterogeneity either quantitatively by meansof apriori
(see Kéhnen et al [15]) and post hoc subgroup analyses (if the
number of studies was sufficient [>10]) or narratively (if only
a few studies were available [<10]). We tested for possible
reporting biasesand small-study effectsusing visual examination

Figure 3. Risk of bias assessment across included studies (n=78).
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of funnel plots (when useful). Possible control interventions
and comparisons of interests were prespecified in our protocol
[15] and used to structure our results section. All meta-analyses
were computed by using Review Manager 5.4 (Cochrane
Collaboration); descriptive data (eg, mean age of included
participants) and Pls were calculated using Excel 2013
(Microsoft Corp).

Results

A table summarizing all meta-analytic results can be found in
Multimedia Appendix 1.

Study Char acteristicsand Quality of Included Studies

Overall, the selected studies (n=78) included 13,180 participants
ranging from 14 to 1089 per study. The mean age of participants
was 45.15 (SD 12.01) years, and two-thirds (8029/11981,
67.01%) were female. TBIs in the included studies were
delivered as stand-alone interventions (61/78; 78%), blended
treatments (12/78; 15%), collaborative care (3/78; 4%), or
stepped caretrials (2/78; 3%). Duration of TBIsranged from 1
week to 52 weeks, with most interventions lasting between 6
weeks and 12 weeks (median treatment length of 8 weeks).
Interventions of 8 weeks' duration were the most frequent
(26/89; 29%) in theincluded studies (see Multimedia A ppendix
2 [22-99] for basdline diagnoses). TBIs were based on 13
therapeutic rationaleswith most (83/101, 82.2%) based on CBT
approaches (see Multimedia Appendix 3 for details). Concerning
the applied technical medium, most TBIs were delivered via
the internet (55/101, 54.5%), followed by telephone (12/101,
11.9%), offline computer programs (8/101, 7.9%), and
videoconferencing tools (3/101, 3.0%). Additionally, 22.8%
(23/101) of interventions applied more than one technical
medium (internet-based treatment plus telephone support was
most frequently [17/101, 16.8%] combined). The most common
source of risk of bias was nonblinding of participants and
personnel, selective reporting, and other bias (especially dueto
insufficient treatment adherence; Figure 3; see Multimedia
Appendix 4 [22-99] for details).
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Stand-Alone | nterventions

TBI Versus Face-to-Face Treatment

There were 6 RCTs comparing TBIs with f2f treatments
[23,32,36,58,66,84]; 4 delivered therapi st-administered treatment
via videoconferencing [32,36,58] or telephone [66], and 2
delivered guided internet-based [23] or computer-based
treatment [84]. There was no significant difference in

Kéhnen et d

posttreatment (SMD —0.09, 95% Cl —0.34t0 0.17; 12=16%; 95%
Pl —0.80to 0.62) or long-term depression severity (2 monthsto
12 months; SMD —0.23, 95% CI —0.47 to 0.01; 12=0%; 95% PI
—0.76 to 0.3) between TBI and f2f interventions. There was no
statistically significant difference in dropout rates between
interventions (RR 0.85, 95% CI 0.63 to 1.15; 12=17%; 95% Pl
0.44 to 1.65; see Figure 4).

Figure 4. Forest plots on technology-based psychological intervention versus face-to-face-treatment.

a) Post-treatment depression severity

T8I F2F Psychotherapy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Andersson 2013 136 101 32 179 8.8 33 229% -0.45 [-0.94, 0.04]
Choi 2014 13.68 7.48 56 1408 746 63 37.9% -0.05 [-0.41, 0.31]
Luxton 2016 13.82 12.02 45 11.74 12.08 42 29.7% 017 [-0.25,0.59)
Selmi 1990 583 262 12 636 408 12 95% -0.15 [-0.95, 0.65]
Total (95% CI) 145 150 100.0% -0.09 [-0.34,0.17]

Heterogeneity: Tau®= 0.01; Chi*F= 357, df=3 (P =0.31); F=16%
Testfor overall effect. Z= 0,66 (P = 0.51)

b) Long-term depression severity

-4 -2 0 2 4
favours [TBI] favours [F2F]

T8I F2F Psychotherapy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Andersson 2013 96 8 25 125 7.3 28 19.2% -0.37 [0.92,017] - T
Choi 2014 1108 801 56 1416 7.86 63 431%  -0.38[0.75,-0.02] —
Luxton 2016 14.76 12.89 42 15 1261 36 28.8% -0.02 [-0.46, 0.43] -
Selmi 1990 492 2.3 12 454 266 12 89% 0.15 [-0.65, 0.95] T
Total (95% CI) 135 139 100.0% -0.23 [-0.47,0.01] ’
Heterogeneity: Tau®= 0.00; Chi*= 2.69, df= 3 (P = 0.44); F= 0% 5‘4 '2 5 é 45

Testfor averall effect: Z= 1,89 (P = 0.06)

c) Dropout rates from treatment

favours [TBI] favours [F2F]

TBI F2F Psychotherapy Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Andersson 2013 2 33 1 36 1.6% 2181[0.21, 22.96)
Choi 2014 7 56 9 63 9.6% 0.88 [0.35, 2.20] e
Egede 2015 23 120 26 121 27.0% 0.89 [0.54,1.47] — .
Luxton 2016 19 62 14 59 20.8% 1.29[0.72, 2.33] -1
Mohr 2012 34 163 53 162 41.0% 0.64 [0.44, 0.92] ——
Selmi 1980 0 12 i} 12 Mot estimable
Total (95% Cl) 446 453 100.0% 0.85[0.63, 1.15] <
Total events 85 103

it 2 — . 2 = - - B - - } 1 L L
Heterogeneity: Tau*=0.02;, Chi*=482 df=4 (P=031); F=17% 005 0= : 20

Test for overall effect: Z=1.07 (P =0.28)

TBI Versus Treatment as Usual

There were 12 RCTs testing TBIs against TAU
[34,35,39-41,51,57,63,64,72,74,92], 8 of which explicitly stated
that TAU was aso administered in the TBI condition
[34,35,39-41,57,74,92]. TBIs were delivered either with
[39-41,51,63,72,74,92] or without [34,57] guidance or they
were therapist-administered [35,64]. TAU consisted of care by
ageneral practitioner [34,40,41,57,92], a heterogeneous mix of
treatment options depending on resources and routines
[51,63,72,74], care by community-based outpatient clinics and
any non-Veterans Affairs facilities [64], and antenatal [39] or
postpartum care [35]. Depression severity at posttreatment, with
considerable heterogeneity (SMD —0.44, 95% CI —0.73t0-0.15;

https://www.jmir.org/2021/6/e24584/

RenderX

favours [TBI] favours [F2F]

12=86%; 95% PI —1.48 to 0.60, and in the long term (6 months
to 12 months; SMD -0.24, 95% CI -0.41 to -0.07; 12=48%;
95% Pl —0.70 to 0.22) was statistically significantly lower in
the TBI condition (see Figure 5). Data on dropout rates were
either not usable or missing. Prespecified subgroup analyses
exploring heterogeneity for posttreatment depression severity
were not conducted, astoo few studies were available. Further
exploration of heterogeneity did not reveal any specific source
of variation. However, heterogeneity may be explained by the
rather broad TAU condition, which consisted of various
treatment options depending on the specific health care context
where the intervention was delivered. Visual inspection of the
funnel plot was not suspicious (Multimedia Appendix 5).
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Figure5. Forest plots on technology-based psychological intervention versus treatment as usual .

a) Post-treatment depression severity

TBI TAU Std. Mean Difference $td. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Dennis 2020 7.27 514 104 124 436 100 11.2% -1.07 [-1.36,-0.78) -
Forsell 2017 14.3 46 21 211 B4 18 7.4% -1.21 [-1.90,-0.52)
Gilbody 2015 9.99 635 347 917 634 179 121% 0.13[-0.05,0.31] ™
Graaf 2009* 19.75 11.041 190 214 11 95 116% -0.15[-0.40,0.10] -
Kivi 2014 13.23 1094 30 1446 9.88 35 94% -0.12 [-0.61,0.37) T
Milgrom 2016 145 122 21 23 75 22 8.0% -0.83[-1.45,-0.20] EE—
Maohr 2011 15.43 551 40 17 5.68 41 9.9% -0.28 [-0.72,0.186) T
O’Mahen 2014 11.05 471 37 1426 511 34 95% -065[1.13,-017] —_—
Pfeiffer 2020 1.1 47 108 117 41 128 11.5% -0.14 [-0.38,0.12) =T
Watkins 2012 9.36 839 33 13 6.25 37 95% -0.49[-0.97,-0.01] I
Total (95% CI) 931 689 100.0% -0.44 [-0.73, -0.15] <
Heterogeneity: Tau®= 0.18; Chi*= 62.94, df= 9 (P < 0.00001); F= 86% 1_4 2 ; 2 4=

Test for overall effect: Z= 2.94 (P=0.003)

b) Long-term depression severity

favours [TBI] favours [TAU]

TBI TAU Std. Mean Difference $td. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Dennis 2020 6.79 54 101 977 469 96 17.7% -0.59 [-0.87,-0.30] -
Gilbody 2015 775 582 318 845 628 166 251% -0.12 [-0.30, 0.07] -
Graaf 2009* 16.305 1107 176 175 111 91 19.9% -0.11 [0.36,0.15] —-r
Mohr 2011 1362 B6.36 39 1481 50 37 10.0% -0.21 [-0.66, 0.25] B
O’Mahen 2014 8.26 55 31 11.14 6.35 29 8.2% -0.48 [-0.99, 0.03] |
Pfeiffer 2020 106 51 101 112 44 118 19.0% -0.13[0.39,0.14) —=r
Total (95% ClI) 766 537 100.0% -0.24 [-0.41, -0.07] [
Heterogeneity: Tau®= 0.02; Chi*= 9.67, df= 5 (P = 0.09); F= 48% I p t i

Test for overall effect: Z=2.79 (P = 0.005)

-2 0 2 4
favours [TBI] favours [TAU]

Note. *multiple treatment arms were summarized.

TBI Versus Attention Placebo

Twelve RCTs tested TBIs against attention placebo controls,
which consisted of online psychoeducation [24,37,48,76],
participation in an online discussion forum [49], unspecific
telephone support calls [32], neutral tasks [42], tasks without
training contingency [27,54], symptom monitoring plus short
check-in telephone calls [81], daily mood diary [44], and a
walking and wellness control condition [83]. Depression severity
was significantly lower at posttreatment in the TBI group than
in the attention placebo group, with substantial heterogeneity
(SMD -0.51, 95% CI —0.73 to —0.30; 12=66%; 95% Pl —1.22 to
0.20). Follow-up depression severity was significantly lower
in the TBI group (1 month to 12 months, SMD —-0.23, 95% ClI
—0.40 to —0.07; 12=21%; 95% PI —0.56 to 0.10). Dropout rates
did not differ statistically significantly between groups, with
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substantial heterogeneity (RR 1.39, 95% Cl 0.73t02.63; 12=69;
95% Pl 0.56 to 3.43; see Figure 6). Quantitatively exploring
heterogeneity for posttreatment depression severity by using
prespecified subgroups (technology of intervention delivery,
amount of therapist guidance) was not conducted, as the study
characteristics were strongly unevenly distributed. It may be
possiblethat heterogeneity was driven by applying broad criteria
for attention placebo controlsresulting in arather heterogeneous
collection of control conditions. Heterogeneity for dropout rates
may be explained by thelargest study [24], which clearly favors
the attention placebo condition (online psychoeducation) over
the TBI condition resulting in low overlap with the other studies
inregard to dropout rates. Removing this study from theanalysis
decreased heterogeneity (12=23%) and did not alter the direction
of the effect (RR 1.09, 95% CI 0.69 to 1.72). Visual inspection
of thefunnel plot (Multimedia Appendix 5) was not suspicious.
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Figure 6. Forest plots on technology-based psychological intervention versus attention placebo.

a) Post-treatment depression severity

TBI Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Arjadi 2018 13.14 416 120 144 446 145 11.7% -0.29[-0.53, -0.05) -
Blackwell 2015 2216 10.86 76 2258 11.03 74 10.6% -0.04 [-0.36, 0.28) -
Choi 2014 13.68 7 56 1893 7.02 38 9.0% -0.74 [-1.17,-0.32) —
Flygare 2020 185 1.8 40 2112 N7 35 86% -0.23[-0.68, 0.23) T
Hirsch 2018* 11165 4.6066 42 1694 357 18  6.7% -1.32[-1.92,-0.71) I
Hur 2018 10 7.09 17 16 1032 17 57% -0.66 [-1.35, 0.03) —
Johansson 2012a 6.24 5 46 1087 4.8 46 8.9% -0.94 [-1.37,-0.51) I
Johansson 2012b* 14.89 9.89 70 2167 95 39 93% -0.69 [-1.09,-0.29) -
Lang 2012 19 1073 13 2592 966 13 4.9% -0.66 [-1.45,0.14) T
Reins 2019 13.75 7.52 B5 1647 945 66 10.2% -0.32 [-0.66, 0.03) ™
Rosso 2016 917 6.92 37 1405 534 40 8.4% -0.79[-1.25,-0.32) I
Schuver 2016 18.06 10.86 18 1569 8.2 16 5.9% 0.24 [-0.44, 0.91) 1T
Total (95% ClI) 600 548 100.0% -0.51 [-0.73, -0.30] L 4
Heterogeneity: Tau?= 0.09; Chi*= 32.14, df= 11 (P = 0.0007); I*= 66% F t 1 {

-4 -2 0 2 4

Test for overall effect: Z= 4.64 (P < 0.00001) favours [TBI] favours [Placeba)

b) Long-term depression severity

TBI Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Arjadi 2018 103 382 112 1169 42 144 3271%  -0.34 [-0.59,-0.09] -
Blackwell 2015 16.84 1225 76 17.35 1269 74 195% -0.04 [0.36, 0.28] -
Choi 2014 11.08 6.77 56 1549 685 39 12.9% -0.64 [-1.06,-0.22] —_
Flygare 2020 153 11.8 39 163 137 24 93% -0.08 [0.59, 0.43] -1
Hirsch 2018*% 9.165 5.0567 42 11.22 722 18 8.0% -0.35 [[0.91, 0.20] I
Reins 2018 13.44 919 65 1433 848 66 17.6% -0.11 [-0.45, 0.24) -
Schuver 2016 17.26  11.23 18 165 803 16 56% 0.08 [-0.60, 0.75] -1
Total (95% CI) 408 381 100.0% -0.23 [-0.40, -0.07] L
Heterogeneity Tau?=0.01; Chi*=7.63, df= 6 (P = 0.27). F=21% }_4 ‘2 5 % 4’.
Test for overall effect: Z= 2.73 (P = 0.006) favours [TBI] favours [Placebo)
c) Dropout rates from treatment
TBI Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arjadi 2018 39 1589 9 154 195% 4,20[2.10,8.37) e
Blackwell 2015 9 76 § 74 151% 1.75([0.62, 4.99] -
Choi 2014 7 56 3 389 124% 1.63[0.45, 5.90] e
Flygare 2020 13 48 12 47 19.7% 1.06 [0.54, 2.08] e
Reins 2019 16 65 13 65 201% 1.23[0.65, 2.35] i
Rosso 2016 3 37 10 40 13.2% 0.32(010,1.09 |
Total (95% CI) 441 419 100.0% 1.39[0.73, 2.63] -
Total events a7 52
- 2 - . == - - R = —~ - + +
Heterogeneity: Tau*= 0.42; Chi*=16.33, df= 5 (P = 0.006); I*= 69% 0005 01 10 200

Testfor overall effect Z=1.01 (P = 0.31) favours [TBI] favours [Placebo]

Note. *multiple treatment arms were summarized.

95% Pl 0.04 to 35.12; see Figure 7). Heterogeneity for
posttreatment depression severity (12=73) may be explained by
a potential outlying study [45], which was identified in the

TBI Versus Waitlist Controls
Twenty RCTs tested TBIs against waitlist controls. TBI arms

of included  studies applied guided courseof the search update yielding the largest effect in favor
[25,29,31,38,46,47,55,65,70,73,84,85,88,89,91],  unguided of TBIs (SMD —2.96, 95% Cl -3.62 to —2.29) for this
[2545,62,65,77,95], or therapist-administered  [50,91] comparison. Excluding this study resulted in decreased

interventions. All but one study, which examined an offline
computer program [84], used internet-based treatment.
Depression severity was significantly lower at posttreatment in
the TBI group compared to waitlist controls, with substantial
heterogeneity (SMD —1.01, 95% Cl —1.23 to —0.79; 12=73%;
95% Pl —1.91 to —0.11). Follow-up depression severity was
significantly lower in the TBI group, with considerable
heterogeneity (2 monthsto 8 months; SMD —0.74, 95% Cl -1.31
t0—0.18; 12=79%; 95% Pl —7.24 t0 5.76). Dropout rates did not
differ between groups (RR 1.13, 95% CI 0.66 to 1.92; 12=0%;
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heterogeneity (12=41%) and did not alter the direction of the
effect (SMD —0.89, 95% CI —1.04 to —0.74). Heterogeneity for
long-term depression severity (12=79) may be explained by an
ol der study from 1990 [84], which had ashorter long-term time
period (2 months) compared to the other studies (providing
6-month and 8-month long-term data [50,62]). Excluding this
study resulted in decreased heterogeneity (12=0%) and did not
alter the direction of the effect (SMD —0.47, 95% Cl —-0.70 to
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—0.25). The funnel plot (Multimedia Appendix 5) was

Kéhnen et d

asymmetrical in the visual inspection.

Figure 7. Forest plots on technology-based psychological intervention versus waitlist.

a) Post-treatment depression severity

TBI Waiting list Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Berger 2011* 195 11.97 50 285 94 26 56% -0.80[1.29,-0.31] -
Carlbring 2013 16,65 8.04 40 2343 767 40 5.8% -0.85[1.31,-0.40] —_—
Choi 2012 796 476 25 10.03 366 30 5.3% -0.49[-1.03, 0.05] I
Faorand 2017 92 528 45 18.56 6.96 27 5.3% -1.55[-2.10,-1.01] —_—
Jannati 2020 818 15 38 1505 29 37 46% -296[-362,-229) —
Johansson 2013 5.89 28 28 1059 6.4 29 52% -0.93[-1.458,-0.39] _—
Johansson 2019 6.2 36 27 111 26 27 48% -1.54 [-2.15,-0.93] _—
Kessler 2009 145 112 113 22 135 97  B6.9% -0.61 [-0.88,-0.33] -
Lappalainen 2015 1334 675 18 1785 7.34 20 46% -0.62[-1.28,0.03] E—
Meyer 2015 10,08 6,37 60 1364 614 72 B5% -0.57 [[0.92,-0.22] -
Nystrom 2017 496 429 112 926 645 53 B5% -0.86 [1.20,-0.52] -
Perini 2009 9.59 582 27 1411 41 18 48% -0.85[-1.47,-0.22] e
Ren 2016 8.35 449 34 11.73 355 1 4.4% -0.77[[1.47,-0.07) —_—
Selmi 1990 583 2862 12 1383 474 12 29% -2.02[3.03,-1.00
Srnith 2017 895 477 33 1314 491 48 58% -0.86 [-1.32,-0.39] _—
Titov 2010 7.44 426 87 1298 444 40 B1% -1.28 [-1.68,-0.87] I
Titov 2011 767 597 18 1215 493 20 45% -0.81 [-1.47,-0.14] —_—
Vernmark 2010* 11.26 6.32 56 166 79 28  58% -0.77 [-1.23,-0.30] I
Williams 2013 515 445 20 1059 66 22 47% -0.94 [-1.58,-0.30] I
Total (95% Cl) 843 658 100.0% -1.01[1.23,-0.79] <
Heterogeneity: Tau®= 0.17; Chi*= 65.99, df= 18 (P < 0.00001); F=73% f4 52 g é 45
Test for overall effect: Z= 893 (P = 0.00001) favours [TBI] favours [Waiting list]
b) Long-term depression severity
T8I Waiting list Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Kessler 2008 147 116 109 222 152 101 422% -0.56 [-0.83,-0.29] -
Mever 2015 11.28 6.04 54 1339 659 62 391% -0.33 [0.70, 0.04] —H
Selmi 1990 492 2.3 12 155 6.76 12 187% -2.02[-3.04,-1.01] e —
Total (95% CI) 175 175 100.0% 0.74[1.31,-0.18] S
Heterogeneity: Tau®=0.18; Chi*= 9.44, df= 2 (P = 0.009); F= 79% '_4 -2 o -2 41
Testfor overall effect: Z= 2.57 (P = 0.01) favours [TBI] favours [Waiting list]
¢) Dropout rates from treatment
TBI Waiting list Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Nystrom 2017* 13 122 5 85 29.3% 117[0.44,313)
Ren 2016 13 47 4 19 30.8% 1.04 [0.40, 2.70]
Williams 2013 10 38 7 31 389% 1.17[0.50, 2.70]
Total (95% CI) 207 101 100.0% 1.13 [0.66, 1.92]
Total events 36 16
" . . . - - - CE - L 1 1 1
Heterogeneity: Tau®= 0.00; Chi*= 0.04, df= 2 (P =0.98), F=0% N 05 02 1 : 20

Test far overall effect: Z=0.44 (P = 0.66)

favours [TBI] favours [Waiting list]

Note. *multiple treatment arms were summarized.

TBI Versus No-Treatment Control

Three RCTstested unguided TBI s against no-treatment controls
[22,82,90], defined as a comparator where study participants
did not receive any offer or encouragement for making use of
immediate (eg, TAU) or delayed (eg, waitlist) treatment
possibilities. There was no significant difference between TBls
and no-treatment controls at posttreatment (SMD —0.84, 95%
Cl —1.80 to 0.12; 12=86%; 95% Pl —12.55 to 10.87; see Figure
8). Dataon dropout rateswere only available for one study [22],
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indicating that dropout rates did not statistically differ between
conditions. Long-term data were not reported. Heterogeneity
(12=86) may be explained by an outlying, small-sample study
with alarge Cl [82] favoring the TBI condition clearly, which
might have been due to the provision of a more intensive TBI,
as the TBI is either longer or needs a more active user
engagement when compared to the other trials' interventions.
Excluding this study resulted in decreased heterogeneity (SMD
—0.34, 95% CI -0.72 to 0.04; 12=0%) and did not change the
direction of the effect.
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Figure 8. Forest plot for technology-based psychological intervention versus no-treatment control.

a) Post-treatment depression severity

TBI no treatment control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Agyapong 2017 208 117 35 249 156 38 356% -0.35[-0.81,0.11] — T
Sandoval 2017 14.5 37 25 23.2 52 20 31.8% -1.93 [-2.65,-1.21] ——
Torkan 2014* 23.42 1077 26 2692 1149 13 326% -0.31 [-0.98, 0.36] —
Total (95% CI) 86 71 100.0% -0.84[-1.80,0.12] -
Heterogeneity: Tau®= 0.61; Chi*= 14.68, df = 2 (P = 0.0006); F= 86% B R 5 1 2

Test for overall effect. Z=1.72 (P=0.09)

favours [TBI) favours [no treatment]

Note. *multiple treatment arms were summarized.

Comparing Different Types of TBIs

Overall, 21 studies compared different TBIs competitively, 12
of which [25,34,40,42,49,65,68,70,80,88,90,91] compared
multiple (2 or more) TBIswith acontrol group (eg, TAU). Thus,
certain arms of these studieswere suitablefor other prespecified
comparisons (eg, Gilbody et al [40] for TBI vs TAU). Nine of
them compared TBIls versus another TBI
[30,33,56,60,75,86,93,96,98] without having a further control
group. For these studies, meta-analysis was not computed, since
research foci of studies were too heterogeneous—they
investigated different types of guidance (eg, telephone support
vs email support) [56,75,98], treatment approaches
[30,33,60,86,96], or delivery modes [93].

Other Comparisons

Two studies were identified during the search update that could
not be matched to our comparisons[71,94]. One study compared
a guided web-based CBT tool (iFightDepression) against an
active control intervention receiving progressive muscle
relaxation provided via a download link [71]. Another study
investigated a TBI in combination with and without transcranial
direct current stimulation [94].

https://www.jmir.org/2021/6/e24584/

RenderX

Blended Treatments

11 RCTs tested blended treatments against different f2f
treatments. Six RCTswere identified combining TBIswith f2f
psychotherapy versus f2f psychotherapy alone. In these trials,
TBIs were delivered in addition to outpatient psychotherapy
[26,52,97], inpatient psychotherapy [99], and psychotherapy
treatment sessions where the setting was not specified [59,87].
Two RCTs were identified comparing a TBI in addition to
medication versus medication alone [53,61], and 2 RCTstested
a TBI with f2f TAU against TAU [28,68]. Additionally, we
identified one RCT [69] where blended treatment (f2f CBT and
internet-based CBT) was provided alongside TAU (psychiatric
treatment) compared to TAU. Overdl, 8 superiority
[26,28,53,61,68,69,97,99] and 3 noninferiority trials[52,59,87]
applying blended treatments were identified.

Noninferiority Trials

Therewas no statistically significant difference between groups
concerning posttreatment depression severity (SMD 0.10, 95%
Cl -0.21 to 0.42; 12=45%; 95% Pl —2.91 to 3.12), long-term (6
months) depression severity (SMD 0.03, 95% CI —0.23t0 0.29;
12=0%), or dropouts (RR 0.55, 95% CI 0.28 to 1.09; 12=54%;
95% Pl 0to 663.21; see Figure 9).
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Figure 9. Forest plots for blended treatments (noninferiority trials).

a) Post-treatment depression severity

TBI + F2F Treatment F2F Treatment

Kéhnen et d

Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Kooistra 2019 295 17.2 36 211 154 29 258% 0.51 [0.01, 1.00]
Ly 2015 713 5.78 4 721 6.27 46 32.2% -0.01 [-0.43, 0.40]
Thase 2019 8.4 56 77 9.2 63 77 420% -0.05 [-0.37, 0.27]
Total (95% CI) 157 152 100.0% 0.10 [-0.21, 0.42]
Heterogeneity: Tau®= 0.03; Chi*= 3.65, df= 2 (P=0.16);, F= 45% 5'4 _% 1 é 4%
Test for overall effect: Z= 0.66 (P = 0.51) Favours [TBI + F2F] Favours [F2F]
b) Long-term depression severity
TBI + F2F Treatment F2F Treatment Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ly 2015 7.2 6.13 36 749 6.06 41 33.2% -0.05 [-0.48, 0.40]
Thase 2019 79 59 77 75 4] 77 BB.8% 0.07 [-0.25, 0.38]
Total (95% CI) 113 118 100.0% 0.03 [-0.23, 0.29]
Heterogeneity. Tau®= 0.00; Chi*= 017, df=1 (P=0.68); F=0% =_4 12 5 i 4v
Testfor overall effect: Z=0.22 (P=0.83) Favours [TBI + F2F] Favours [F2F]
c) Dropout rates from treatment
TBI + F2F Treatment  F2F Treatment Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Kooistra 2018 10 53 27 43 41.9% 0.34[0.18, 0.63] ——
Ly 2015 3 46 5 47 17.6% 0.61([0.16, 2.42) —_—
Thase 2019 14 77 16 77 405% 0.88[0.46,1.67] —a—
Total (95% CI) 176 173 100.0% 0.55[0.28, 1.09] e
Total events 27 48

. 2 - . R - — B I + } }
Heterogeneity Tau*=018; Chi*=4.31,df=2(P=012), F=54% 0.01 01 10 100

Testfor overall effect. Z=1.71 (P = 0.09)

Superiority Trials

Depression severity was significantly lower at posttreatment in
blended treatment groups compared to f2f treatment controls,
with substantial heterogeneity (SMD —0.27, 95% Cl —0.48 to
—0.05; 12=53%; 95% PI —0.88t0 0.34). Treatments did not differ
significantly concerning long-term (4 months to 15 months)
depression severity (SMD -0.28, 95% ClI —0.56 to —0.01;
12=42%; 95% Pl —3.13 to 2.57). There were no data available
for dropouts concerning superiority trials (see Figure 10).
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Favours [TBI + F2F] Favours [F2F]

Heterogeneity (12=53%) for posttreatment depression severity
may be explained by an outlying, small-sample study [69]
favoring the blended treatment condition more clearly, which
might have been due to the provision of a more intensive
treatment regimen, since patients received blended treatment
(internet-based TBI combined with f2f CBT) in addition to TAU
consisting of f2f psychiatric care. Excluding this study resulted
in decreased heterogeneity (SMD —0.22, 95% Cl —0.40t0-0.03;
12=37%) and did not change the direction of effect.
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Figure 10. Forest plots for blended treatments (superiority trials).

a) Post-treatment depression severity

TBI + F2F Treatment F2F Treatment

Kéhnen et d

Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Berger 2018 196 13.78 51 257 1419 47  13.8% -0.43 0.83,-0.03] —
Bowers 1993 133 81 ] 93 37 8 3.2% 0.86 [-0.26, 1.99] -]
Lam 2013 125 91 43 128 8.4 51 14.0% -0.03 [-0.43,0.36) -
Mantani 2017 836 615 80 10.24 619 83 171% -0.30 [-0.61,0.01) —
Montero-Marin 2016 1684 1039 153 17.91 11.06 86 18.9% -0.10 [-0.36, 0.18) —=r
MNakao 2018 9.4 51 20 155 6.3 20 75% -1.04 F1.71,-0.38] E—
Wright 2005 9.1 6.3 15 88 6.6 15  B.7% 0.05[-0.67,0.76) . e—
Zwerenz 2017a 1869 1038 108 2334 1066 107 187% -0.44 |F0.71,-017) -
Total (95% CI) 481 417 100.0% -0.27 [-0.48, -0.05] L 2
Heterogeneity: Tau®= 0.05; Chi*=15.01, df = 7 (P = 0.04); F=53% 5_4 '2 ;) é 45
Testfor overall effect Z=2.41 (P =0.02) favours [TBI + F2F] favours [F2F]
b) Long-term depression severity
TBI + F2F Treatment F2F Treatment Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Berger 2018 1841 123 18 22 15 26 16.9% -0.27 [-0.88,0.33]
Mantani 2017 7.m 6.09 81 839 4572 82 404% -0.08 [-0.39,0.23]
Montero-Marin 2016* 1146 1081 128 16.72 1097 74 427% -0.48[-0.77,-0.19) -
Total (95% Cl) 228 182 100.0% -0.28 [-0.56, -0.01) L 2
Heterogeneity: Tau®= 0.03; Chi*= 3.47, df= 2 (P=0.18); F= 42% E,q. t T é 44

Test for overall effect: Z= 2.00 (P = 0.05)

-2
favours [TBI + F2F] favours [F2F]

Note. *multiple treatment arms were summarized.

Collaborative Care Approach

Three RCTswere identified applying TBIs, which were tested
against usua care arms [43,79,80], in the context of a
collaborative care approach. TBIs delivered in the context of

Figure 11. Forest plots for collaborative care approaches.

a) Post-treatment depression severity

collaborative care trials yielded lower posttreatment (SMD
—0.20, 95% Cl -0.36 to —0.04; 12=0%) and long-term (12
months: SM D —-0.23, 95% CI —-0.39t0—0.07; 12=0%) depression
severity compared to usua care arms (see Figure 11).

Collaborative Care Usual care §td. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Hunkeler 2012 3 1.37 a7 31 1.9 51 164% -0.08 [-0.47,0.32)
Richards 2013 1.1 7.3 230 127 B8 275 836% -0.23 [-0.40, -0.05) [ |
Total (95% Cl) 277 326 100.0% -0.20 [-0.36, -0.04] L 2
Heterogeneity, Tau®= 0.00; Chi*= 0.46, df= 1 (P = 0.50); F= 0% =_4 2 ) 2 4%

Test for overall effect Z= 2.47 (P = 0.01)

b) Long-term depression severity

favours [collaborative] favours [usual care]

Collaborative Care Usual care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hunkeler 2012 285 1.1 40 311 1.08 46 148% -0.14 [[0.57, 0.28)
Richards 2013 10 71 235 117 68 263 852% -0.24 [[0.42,-0.07) .
Total (95% CI) 275 309 100.0% -0.23 [-0.39, -0.07] *
Heterogeneity: Tau®= 0.00; Chi*=0.18, df=1 (P = 0.67); F= 0% 1_4 -2 3 i 41

Test for overall effect: Z= 2.76 (P = 0.006)

Stepped Care Approach

Two RCTsusing TBIsin the context of astepped care approach
were identified in the course of the search update. The studies
weretoo heterogeneousfor evidence syntheses, since one study
tested a stepped care approach (first step: internet-based
treatment, second step: telephone-based treatment) against
telephone-based treatment al one [67], and the other study tested
an internet-based intervention against a waitlist control group
as afirst step within a stepped care approach [78].
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Discussion

Principal Findings

Our study found that when compared to different control
conditions, TBIs were more effective not only when delivered
as stand-alone interventions but also when they were delivered
as blended treatments or in collaborative care trias for people
with diagnosed depression. Dropout rates did not differ between
TBI and control conditions; however, assessment of TBI
acceptance was limited due to underpowered comparisons. In
addition, relevant statistical heterogeneity was acommon finding
for most meta-analytical comparisons. We included 78 RCTs
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comprising different application formats (stand-alone
interventions [61/78, 78%], blended treatments [12/78, 15%],
and stepped care [2/78, 3% or collaborative care trials [3/78,
4%d), interventions, technologies for intervention delivery,
clinical populations, and control groups.

Stand-Alone I nterventions

TBIsshowed comparabl e effectsto f2f treatments. Our findings
arein line with a previous meta-analyses that found equivalent
overal effects when comparing internet-based CBT to f2f
treatment for mental disorders and somatic conditions on
posttreatment symptom burden for studies on depressive
symptoms specifically and for dropouts rates [100]. However,
both results should be interpreted with caution, since both
evidence syntheses were based on alimited number of studies.

When TBIs were tested against TAU controls, we found
medium-to-small effectsfavoring TBI s concerning posttreatment
and long-term depression severity. TAU was heterogeneous
and consisted mostly of a mix of treatment options depending
on the resources and routines of health care providers, general
practitioner care, or care delivered in outpatient clinics. In
addition, two-thirds of the studiesincluded for this comparison
also provided TAU inthe TBI condition. Our resultsarein line
with 2 previous meta-analyses that found asmall effect favoring
TBIsin comparison with TAU [101,102].

TBIs vyielded beneficial medium-to-small effects on
posttreatment and long-term depressi on severity when compared
to attention placebo controls. To our knowledge, there is no
previous meta-analysis available on this issue. However, the
results are comparable to those comparing f2f psychotherapy
with placebo [103] and pill placebo control groups [104].

We found alarge effect in favor of the TBI group compared to
waitlist controls for posttreatment and long-term depression
severity. Our findings are in line with the only existing
meta-analysis investigating TBIs in people with diagnosed
depression [13]. This is not surprising, as there was a high
overlap between the included studies. However, we were able
toinclude more RCTs (+10) for the comparison of TBIsversus
waitlist controls dueto broader inclusion criteriaand an updated
literature search. Thus, our analysis emphasizes the robustness
of the previous findings. However, the funnel plot on
posttreatment depression severity was asymmetrical, with an
emphasis on small studies depicting large differences in favor
of TBIs compared to waitlist controls. Nevertheless, thisis not
aclear indicator of reporting bias because there are other sources
(eg, heterogeneity, poor methodological quality) causing funnel
plot asymmetry [16]. Between-study heterogeneity seems
plausible to partly explain asymmetry, since we applied broad
digibility criteriaand suspicious studies differed from the others
in terms of population (postpartum depression) or publication
year (1990), potentially resulting in more elevated differences.

Finally, TBIs did not result in lower posttreatment depression
severity scores than no-treatment controls. This was not
reasonabl e to expect, since no-treatment controlsare comparable
weak control groups, such aswaitlist controls, whichyield large
effectswhen compared to TBIs[13]. Moreover, based on study
reports, it cannot be ruled out that people alocated to the
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no-treatment control group made use of other health services
for depression complaints (eg, care by a general practitioner),
thus questioning whether true no-treatment controls were
applied.

Blended Treatments

We identified a small effect favoring blended treatments
delivered inasuperiority trial design compared to f2f treatments
concerning posttreatment depression severity. Meta-analysis
on blended treatments delivered in anoninferiority trial design
(ie, substantial shortening of f2f contacts) did not reveal
differences in posttreatment or long-term depression severity
or on dropout rates compared to f2f treatments. To the best of
our knowledge, thereis no previous meta-analysisinvestigating
the effectiveness and acceptance of blended treatmentsin people
with depression. Additionally, despite extensive discussionson
their potential usefulnessfor mental health care [105,106], there
is no uniform definition of blended care/treatment as they are
operationalized in different ways and rationales for blended
treatments are often missing [105]. This was also the case in
our study, since the concept of combining a TBI with an f2f
treatment was usually explained insufficiently or not at all. In
the included studies, it appears that blended treatments were
implemented based on the motto more is more (intensification
of the therapeutic dose by providing add-on treatment following
a superiority trial design). Nevertheless, future studies could
define and investigate more sophisticated variants of blended
treatments, since there are many useful possibilities to enrich
onsite therapy by, for example, fostering preprocessing and
postprocessing of sessions or for diagnostic purposes in
everyday life (eg, self-monitoring) [106].

Collaborative Care Approach

TBIsdelivered in the context of collaborative care yielded small
effects on posttreatment and long-term depression severity when
compared to TAU controls. However, findings should be viewed
with caution, since only afew studies have been avail able until
now, and investigated collaborative care approaches are
heterogeneous. The identified posttreatment and long-term
effects on depression severity are comparableto reported effects
investigating collaborative care approaches without TBIs in
comparison to usual care[107,108]. However, we do not know
if and how much the technol ogy-based component is involved
in the effectiveness of these interventions, since collaborative
care approaches are complex. Testing collaborative care
approaches with and without a TBI component may help to
determine the add-on benefit of this element and may be
concurrently useful for a comparative cost-benefit analysis.

Strengthsand Limitations

Our review was conducted in linewith Cochrane standards [ 16]
and reported following PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines [109].
Additionally, studies were selected according to prespecified
criteria[15]. We conducted a highly sensitive literature search
considering key databases, databases of grey literature, and
clinical trial registries without limiting the literature search to
language. However, because of the extensive literature search,
we deviated from the study protocol by omitting the forward
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and backward reference search. We structured and synthesized
evidence using prespecified comparisons defined in the study
protocol covering different application formats of TBIsin the
acute treatment phase.

We applied broad inclusion criteria[15] contributing to observed
heterogeneity regarding interventions, technologies for
intervention delivery, psychotherapeutic rationales, and clinical
populationsin the included studies. Unfortunately, we were not
able to explain statistical heterogeneity quantitatively (eg, by
subgroup analyses) for most comparisons, since often only a
few studies were available. However, we tried to explore
heterogeneity narratively in these cases. In addition, when
heterogeneity of the included studies is present (ie, 12% 0), the
Cl covers a narrower range than the Pl of the respective
comparison. Thus, pooled effects (SMDs) should beinterpreted
with caution: It may be that even if the pooled effect is
significant (ie, Cl not crossing null), the corresponding Pl covers
the null effect, meaning that in a new study conducted in a
different setting (eg, different population), null treatment effects
or effectsin the other direction (harmful) may occur [20,110].

Although some information on dropouts [11] or treatment
adherence [111] is addressed by most RCTs in this field, a
comprehensive assessment of TBI acceptance wasonly partially
possible, since data on dropouts were either missing or not
usable (eg, data were only provided for one arm) or
meta-analytic cal culations were not possi ble (when no dropouts
occurred in both study arms).

Considering therisk of biasratingswhen interpreting the results,
we found that the most common source of risk of bias was
nonblinding of participants and personnel, followed by selective

Kéhnen et d

reporting and other bias. However, blinding of study participants
israrely possiblein trialson TBIs.

Conclusions

TBIsdelivered as stand-al one interventions, blended treatments,
or in collaborative care trials yield mostly beneficial effectsin
people with diagnosed depression. By investigating different
application formats of TBIs, people being diagnosed with
depression, and the long-term effectiveness of interventions,
our results may be especially helpful to inform routine care.
Given the potentia transferability of our findings to routine
care, we think that our findings may represent effectiveness
(effectiveness under routine care), rather than efficacy
(effectiveness under ideal conditions) of findings. Additionally,
our results show a very consistent image of TBIs (it works),
despite the clinical and methodological heterogeneity of the
included studies.

However, there are still open questionsthat need to be addressed
in future research. Even though dropouts are by far the most
reported indicator for treatment acceptance/patient safety in
studies with TBIs [11], data were often not usable for data
synthesis resulting in underpowered comparisons for
safety/acceptance assessment. Therefore, our findings with
regard to this outcome should be interpreted with caution.

Additionally, safety assessments of TBIs considering different
types of safety measures in people with diagnosed depression
have not yet been conducted. Thus, to obtain a more
comprehensive impression of the safety of TBIs, we suggest
including al indicators according to Rozenthal et a [112] to
evaluate negative events: (severe) adverse events, dropouts,
nonresponse, novel symptoms, and unwanted events.
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