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AbstrACt
Introduction Although many effective treatment options 
exist, depression is still undertreated indicating gaps in 
the healthcare system. The complementary provision of 
mental healthcare through technologies (eg, computer, 
smartphone) has the potential to fill treatment gaps and to 
overcome access barriers to mental healthcare. Until now, 
no systematic review integrates the evidence on different 
technology-based psychological interventions (TBIs) 
concerning their effectiveness and acceptance in different 
clinical phases of depression management (bridging 
waiting periods, acute treatment and aftercare). The aim 
of this project is to structure evidence on TBIs regarding 
different phases of depression management, and to 
determine effectiveness and acceptance for each clinical 
phase considering both active (eg, face-to-face treatment) 
and inactive (eg, waitlist) controls as comparators.
Methods and analysis We will include studies on 
adults with a formal diagnosis of unipolar depression. 
Treatments delivered by technologies based on scientific 
psychological theories will be considered as experimental 
interventions. The primary effectiveness outcome will 
be depressive symptoms at study endpoint measured 
by symptom severity rating scales, and the primary 
acceptance outcome will be dropping out of the study due 
to any reason. We will consider only randomised controlled 
trials, which will be identified by key database searches 
(including Cochrane Central Register of Controlled Trials, 
Medline, PsycINFO, PSYNDEX, CINAHL) complemented 
through searches in clinical trial registries (eg,  clinicaltrials. 
gov) and grey literature searches (eg, Open Grey). Two 
review authors will independently conduct study selection, 
data extraction and quality assessment of included studies 
(using the Cochrane Collaboration’s tool for assessing risk 
of bias). Meta-analyses applying random-effect models as 
well as subgroup, meta-regression and sensitivity analyses 
will be performed.
Ethics and dissemination Ethics approval is not required 
for this study, as we conduct research on secondary data. 
We will disseminate results via peer-reviewed journal 
publications, presentations on conferences and via plain 
language summaries.
PrOsPErO registration number CRD42016050413; 
Pre-results.

IntrOduCtIOn  
Depression is a highly prevalent mental 
disorder, affecting 16%–20% of the general 
population during their lifetime.1 Depres-
sion is associated with psychosocial difficul-
ties,2 social withdrawal,3 increased mortality,4 
stigmatisation,5 as well as high direct societal 
costs.6 According to the WHO,7 with more 
than 300 million affected individuals unipolar 
depression makes a large contribution to the 
burden of disease. Considering the high prev-
alence and the substantial burden of unipolar 
depression, optimal treatment strategies are 
essential. Over the past few decades numerous 
treatments have been developed and proven 
their effectiveness for unipolar depression, 
for instance psychological treatments like 
cognitive behaviour therapy (CBT),8 9 inter-
personal therapy (IPT),8 10 pharmacological 

strengths and limitations of the study

 ► The design of this systematic review is methodolog-
ically sound (eg, applying a comprehensive literature 
search for primary and grey literature, and for ongo-
ing trials; including primary studies of all languages; 
assessing the body of evidence by using the GRADE 
approach).

 ► Patient and public involvement will be present in 
different stages (defining patient relevant outcomes, 
dissemination of results) of the systematic review.

 ► Generally, the strict inclusion and exclusion criteria 
enables transparency, comparability and a focus on 
high-quality research but disregards studies not 
meeting these strict criteria (eg, trials applying qua-
si-randomisation of participants).

 ► Despite the strict inclusion criteria, the focus of the 
review is still broad, since it aims to structure avail-
able evidence on technology-based intervention in 
this field. This may result in a large heterogeneity 
that can only be explained if sufficient evidence is 
available.
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treatments,1 8 as well as combined psychological and phar-
macological treatments.1 8 However, depression is only 
detected in nearly half of all cases when general prac-
titioners diagnose affected individuals.11 Additionally, 
mental disorders are often not treated as only 54% (major 
depressive disorder) to 62% (dysthymia) of people with 
a lifetime diagnosis of depression report lifetime service 
use12 indicating access barriers to the healthcare system. 
Access to mental health services for affected individuals is 
impeded by both structural (eg, lack of availability) and 
attitudinal (eg, fear of stigma) barriers.13 

Technology-based psychological interventions (TBIs) 
are widely seen as an effective complementary source 
for addressing the issues of accessibility.14 TBIs hold the 
opportunity to reach people who live in remote areas or 
those with disabilities and without easy access to health-
care services.15–17 Furthermore, people who refuse to 
seek out traditional services, especially those who wish 
to remain anonymous, may use technology-based mental 
health services.18 These services are also considered as 
acceptable by healthcare professionals,19 by lay people19 
and by users (eg, affected individuals using TBIs).20 21 
Additionally, it has been shown that computerised CBT 
(cCBT) is cost effective when compared with usual care,22 
no treatment23 or conventional CBT.23 However broad 
economic evaluations in this research context are still 
scarce.24 In summary, TBIs hold the chance to enhance 
geographic and time-related flexibility, reduce waiting 
times, stigmatisation and costs.22

TBIs constitute a heterogeneous group of treatments, 
ranging from unsupported (without a therapist) self-help 
computer programs to comprehensive psychotherapeutic 
treatments delivered by a technical medium like tele-
phone or video. Given the great heterogeneity between 
TBIs we will apply the framework used by Ebert et al to 
characterise internet and mobile-based psychological 
interventions by adopting them to a narrower defini-
tion of interventions, which, for example, only includes 
interventions tailored to particular needs of patients with 
depression. On the basis of this framework, TBIs can 
be distinguished by application areas (eg, prevention, 
blended therapy—ie, the combination of face-to-face 
therapy and technical elements), the technical aspects 
(eg, via email, short message service [SMS], online chat), 
the amount of human support (with or without thera-
peutic support, synchronous or asynchronous feedback), 
and their theoretical background (eg, evidence-based 
treatments like CBT).25

Many randomised controlled trials (RCTs) were 
conducted to address the efficacy and effectiveness of 
TBIs in the treatment of depression.26–28 Additionally, 
there are several systematic reviews examining the efficacy 
of web-based respectively computerised interventions for 
depression.24 29–31

For instance, a review by Andersson and Cuijpers31 found 
that guided cCBT yielded larger effect sizes (d=0.61) than 
unguided cCBT (d=0.25) when administered interven-
tions were tested against control groups (eg, waitlist, care 

as usual). Richards and Richardson29 found a moderate 
(d=0.56) overall effect size of computer-based interven-
tions. At the end of treatment, interventions with thera-
pist support were superior to unsupported interventions 
when measures of depression outcome were considered. 
Unsupported interventions yielded considerable dropout 
rates in comparison with supported interventions. In both 
reviews, studies applying waitlist controls yielded greater 
effects than studies using usual care as control groups.29 31

However, until now no systematic review integrates the 
evidence on different TBIs concerning their effectiveness 
and acceptance in different clinical phases of depres-
sion management for bridging waiting periods, for acute 
treatment and for aftercare. Therefore, current guideline 
recommendations are limited to the general effectiveness 
of cCBT.1 8

Objectives
The aim of our project is:
1. to structure the available evidence of TBIs according 

to Ebert et al.25;
2. to provide data syntheses on the effectiveness of TBIs 

in different clinical phases of depression management 
(waiting periods, acute treatment, aftercare);

3. to identify treatment effect modifiers (eg, symptom se-
verity, type of applied intervention);

4. to explore acceptance (eg, dropout rate) and adverse 
events (eg, symptom aggravation);

5. to provide an evidence base for (guideline) recom-
mendations addressing clinicians, researchers and the 
general population.

MEthOds
The review will be conducted according to the standards 
of the Cochrane Collaboration32 and will be reported 
according to the Preferred Reporting Items for System-
atic Reviews and Meta-analyses (PRISMA statement).33

Inclusion and exclusion criteria
Types of studies
RCTs, including cross-over and cluster RCTs, will be 
included in the systematic review. We will exclude uncon-
trolled and non-randomised controlled studies from this 
review. No restrictions regarding other design character-
istics will be applied.

Types of participants
Participant characteristics
Studies with participants of any gender and ethnicity, 
aged 18 years or above will be considered for inclusion. 
We will consider trials including participants aged under 
18 if the mean age of included participants is ≥18 years.

Diagnosis
We will consider studies whose participants have a diag-
nosis of unipolar depression relying on a formal classifi-
cation system, such as the International Classification of 
Diseases (ICD)34 or the Diagnostic and Statistical Manual 
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of Mental Disorders (DSM)35—including all versions of 
these classification systems or standardised diagnostic 
interviews based on these systems (eg, Composite Inter-
national Diagnostic Interview Short-Form).36 According 
to the ICD-10, F32.x, F33.x and F34.1 will be considered 
as unipolar depression. Studies reporting to investigate 
depressed patients without fulfilling these respective 
criteria (eg, studies reporting diagnoses on the basis of 
cut-off values) will be excluded. Studies on participants 
with a depressive episode in the context of a bipolar 
disorder will be excluded. Studies including unipolar as 
well as bipolar depressive participants will be included if 
data for the unipolar depressive subsample are reported 
separately. Mixed samples will be included if the propor-
tion of patients with unipolar depression in the sample 
is 80% or more. Regarding to the evaluation of TBIs in 
aftercare, studies whose participants have been diagnosed 
with depression according to formal diagnostic criteria at 
the beginning of the acute treatment will be accepted 
even if the symptoms are currently remitted.

Comorbidities
Studies involving participants with comorbid mental 
or somatic conditions will be included if the concur-
rent condition is not the main focus of the intervention 
studied (eg, if the concurrent condition serves as an addi-
tional inclusion criterion in primary studies, the trial will 
be excluded).

Setting
We will consider different clinical phases of depression 
management as categories supporting to structure avail-
able evidence in order to determine effectiveness and 
acceptance specifically (see also table 1):

 ► waiting period (before acute treatment begins)
 ► acute treatment
 ► aftercare
Within different clinical phases of depression 

management, TBIs can be distinguished concerning 
their format of implementation in care models. They 
can be delivered as stand-alone treatments (eg, TBIs 
substituting face-to-face treatments), as blended treat-
ments (eg, combining TBIs and face-to-face therapy) or 
as part of stepped care treatments (eg, TBIs as a low 
intensity intervention targeting either subsyndromal 
or mild to moderate forms of depression).25 Studies 
conducted in community, primary, secondary or tertiary 
services will be included in the systematic review regard-
less of whether they were conducted in in- or outpatient 
facilities.

Types of interventions
Experimental intervention
TBIs, defined as interventions conducted through tech-
nical devices based on an explicit psychotherapeutic 
theory and conducted with or without therapist guidance, 

Table 1 Detailed description of relevant comparisons

Clinical phase of 
depression management Healthcare function Comparisons

Relevant healthcare context 
(examples)

Waiting periods TBI for bridging periods of 
waiting for treatment (Bridge-
TBI)

 ► TBI+waitlist vs waitlist Depression is diagnosed by the 
family doctor and a psychotherapy 
possibility or a psychiatrist’s 
appointment is not available 
immediately; TBI is applied to bridge 
the waiting period.

Acute treatment (TBIs as 
part of blended therapy)

TBI for enhancing face-to-
face treatment (add-on-TBI)

 ► TBI+psychotherapy vs 
psychotherapy

 ► TBI+pharmacological treatment 
vs pharmacological treatment

 ► TBI+combined treatment vs 
combined treatment

 ► TBI+usual care vs usual care

TBI is applied following the concept 
of ‘blended therapy’, where some 
psychotherapy components (eg, 
behaviour activation or cognitive 
restructuring) are performed as TBIs.

Acute treatment (TBIs 
applied as a stand-alone 
treatment)

TBI for replacing face-to-face 
treatment (stand-alone TBI)

 ► TBI vs another TBI
 ► TBI vs psychotherapy
 ► TBI vs pharmacological 
treatment

 ► TBI vs combined treatment
 ► TBI vs usual care

Face-to-face therapy is completely 
replaced by a TBI, for example for 
people without access to face-to-
face treatment possibilities (eg, due 
to the place of residence, illness, 
disability or workplace issues).

Aftercare TBI for maintaining treatment 
effects (maintenance-TBI)

 ► TBI vs another TBI
 ► TBI vs psychotherapy
 ► TBI vs pharmacological 
treatment

 ► TBI vs combined treatment
 ► TBI vs usual care
 ► TBI vs no treatment

TBI is offered as an aftercare 
possibility (eg, as an alternative to 
psychotherapeutic, pharmacological 
aftercare or no aftercare).

TBI, technology-based psychological intervention.
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will be considered. TBIs have to fulfil the following 
criteria:

 ► They must be conducted through technical devices 
like telephone, smartphone, tablet or computer 
(online or offline). This includes: telephone- or video-
based psychotherapy with regular telephone or video 
calls between health care provider (eg, psychothera-
pist) and patient, online chat, emails, SMS, apps, as 
well as computer-, web- or mobile-based programmes.

 ► They may be carried out independently by the partic-
ipant (eg, self-help; unguided TBI) or therapist-sup-
ported (guided TBI). If therapist-support will be 
present, the (therapeutic) guidance may be either 
synchronous (eg, communication in real-time via 
teleconferencing or Skype) or asynchronous (eg, 
delayed communication pathways like texting or 
emails).

 ► They must be based on a scientific psychological 
theory (described in detail and/or manualised and/
or referenced).

 ► They must be (at least partly) tailored to particular 
needs of patients with depressive symptoms (eg, the 
interventions aim to reduce negative beliefs, tries to 
enhance the mood of the participants or includes 
behavioural activation).

The intervention may comprise self-help programmes, 
so-called ‘prompts’ (reinforcement or feedback automa-
tisms), interactive elements (eg, apps to monitor behav-
ioural activation and its influence on mood), serious 
games or even complex psychotherapeutic programmes 
(like cCBT). Trials providing only psychoeducational 
content, patient decision aids, depression management 
tools (eg, online platforms managing appointments 
with general practitioners/psychiatrists) as well as tools 
supporting adherence to drugs will not be considered in 
our analysis.

Comparator intervention
Both controlled and comparative effectiveness studies 
will be included. The comparators may be:

Active control intervention:
 ► another TBI
 ► face-to-face psychotherapy
 ► psychopharmacological treatment
 ► combined treatment (psychological and pharmaco-

logical treatment)
 ► other active treatments (eg, exercise, relaxation, 

acupuncture)
Inactive control intervention:
 ► waitlist
 ► no-treatment control (only assessments administered 

to participants)
 ► attention-placebo/non-specific control (participants 

receive a treatment that involves non-specific psycho-
social factors, for example, social attention, group 
cohesion)

 ► usual care

Types of outcome measures
Primary outcomes
Primary effectiveness outcome
1. Symptoms severity of depression (metric outcome 

on depression scales: depression at the end of the 
intervention)
i. the Montgomery-Åsberg Depression Rating Scale 

(MADRS)37;
ii. the Hamilton Depression Rating Scale (HDRS)38;
iii. the Quick Inventory of Depressive Symptomatology 

(QIDS)39;
iv. the Patient Health Questionnaire—depression 

scale (PHQ-9)40;
v. the Centre of Epidemiologic Studies Depression 

Scale Revised (CES-D)41;
vi. the Beck-Depression-Inventory version I or II 

(BDI I; BDI II)42 43;
vii. the Hospital Anxiety and Depression Scale—de-

pression subscale (HADS-D)44;
viii. the Hospital Anxiety and Depression Scale—fulls-

cale (HADS)44;
ix. any other reliable and valid depression symptom 

scale.
Due to the long tradition of depression research, most 

instruments used in clinical trials are usually psychometri-
cally sound. Such measures will be preferred throughout 
the review (either referenced and/or sufficient psycho-
metric quality reported).
Primary acceptance/safety outcome
2. Dropout due to any reason.

Secondary outcomes
3. Remission rate of depression, preferentially defined 

as
i. no longer fulfilling the formal diagnostic criteria 

for depression (DSM, ICD);
ii. scoring below the threshold of clinical relevance 

on a depression symptom rating scale used by the 
authors (see above: primary outcomes).

4. Response rate of depression, defined as 50% or great-
er symptom reduction in any depression rating scale 
used by the authors.

5. Concerning aftercare studies: Relapse rate of de-
pression (defined as the return of depressive symp-
toms before full remission has been achieved) or 
recurrence rate (defined as the (re)appearance of 
another new episode after full remission has been 
achieved), preferentially/formally defined/de-
scribed as:
i. fulfilment of formal diagnostic criteria for de-

pression (DSM, ICD), or as
ii. exceeding a cut-off on a depression symptom rat-

ing scale.
6. Metric outcomes on global scales of mental health, 

for example, Symptom-Checklist-90-Revised (SCL- 
90-R)45.

7. (Health related) quality of life, for example, WHO 
Quality of Life46.
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8. Measures of social functioning, for example, Work 
and Social Adjustment Scale (WSAS)47.

9. Measures of treatment satisfaction, for example, 
Client Satisfaction Questionnaire (CSQ-8)48.

10. Dropout due to adverse events.
11. Experiencing any adverse events.
12. Serious adverse events (eg, suicidal behaviour).

timing of outcome assessment
The primary outcome time point will be the ‘end of 
intervention’ (regardless of the duration of the interven-
tion). Additionally, outcome will be evaluated at the time 
point ‘1 year after the end of intervention’ providing that 
enough data are available. If 1-year data are not available, 
we will use data that range between 6 and 18 months after 
the end of intervention with a preference for the time 
that was closest to 1 year after the end of intervention.

hierarchy of outcome measures
If more than one diagnostic definition and/or depres-
sion symptom rating scale will be available, the presented 
hierarchy according to the UK National Institute for 
Health and Clinical excellence49 will be applied to select 
measures, starting with: (i) MADRS, (ii) HDRS, (iii) QIDS 
and so on (see primary effectiveness outcomes).

When considering the secondary outcomes 6–12, we 
will not predefine a hierarchy, as we expect that these 
outcomes will not be assessed by different tools. If authors 
of included studies used more than one tool (eg, different 
rating scales evaluating quality of life) to assess the same 
secondary outcome, we will choose the tool providing 
the best psychometrically features (regarding reliability, 
internal consistency, etc).

search methods for identification of studies
Electronic searches
The following databases will be searched by using rele-
vant subject headings (standard vocabulary; for example, 
Medical Subject headings), free text terms and search 
syntax (eg, Boolean logic), tailored to each database (see 
online supplementary file 1):

 ► Cochrane Central Register of Controlled Trials 
(CENTRAL)

 ► OVID Medline
 ► OVID PsycINFO
 ► OVID PSYNDEX
 ► EBSCOhost CINAHL (Complete)
Reviews conducting research in related fields were 

used to identify appropriate search terms (eg, standard/
controlled vocabulary and keywords).24 50–52 PICOS cate-
gories (population; intervention; comparator; outcome; 
study design)32 53 served as a framework structuring our 
systematic search.

We have screened records from CENTRAL roughly and 
optimised our search strategies prior to running further 
databases in order to prevent too many irrelevant refer-
ences. Our search will not be restricted by date, language 
or publication status.

Complementary searches in clinical trial registers will 
be conducted to identify ongoing or non-published 
studies; the databases are as follows:

 ►  Clinicaltrials. gov
 ► International Clinical Trials Registry Platform
 ► German Clinical Trial Register (Deutsches Register 

Klinischer Studien)

searching other resources
Grey literature
We will conduct electronic searches in sources of grey 
literature presented below:

 ► Open Grey (http://www. opengrey. eu/)
 ► Trip Database (https://www. tripdatabase. com/)
 ► ProQuest Dissertations & Theses Abstract and 

Indexing (A&I) (https:// search. proquest. com/ 
pqdt/ advanced? accountid= 11262)

 ► ISI Web of Science (specialised registers: Conference 
Proceedings Citation Index; Conference Proceedings 
Citation Index-Social Science & Humanities)

Our search syntax for electronic searches was adopted 
for electronic searches of grey literature (eg, standardised 
vocabulary will not be considered in each database).

reference lists (forward and backward reference search)
Reference lists of all relevant publications (included 
studies and relevant systematic reviews) will be searched. 
Cited reference search on the ISI Web of Science will be 
performed for all included publications.

Expert contacts/Correspondence
The first author of all included publications will be 
contacted for further information regarding published 
and unpublished trials.

data collection and analysis
Selection of studies
Two review authors will independently screen titles and 
abstracts of 100 records and code them as’ retrieve’ 
(eligible or potentially eligible/unclear) or’ do not 
retrieve’ (ineligible). We will calculate inter-rater reli-
ability for these (probe) records. If reliability between 
review authors is sufficiently high (r ≥. 90), one review 
author will screen the remaining records. Records that 
are labelled as ‘unclear’ will be reviewed by a second 
review author. In the case of insufficient reliability 
between review authors, all records will be seen by two 
review authors. The selected full text publications will 
be screened for inclusion by two independent review 
authors. We will record the specific reason for exclusion 
according to PICOS criteria for each study. Discrepan-
cies will be resolved by discussion with a third review 
author. Duplicates will be excluded and multiple reports 
focusing on the same study will be collated so that each 
study rather than each report is the unit of interest in 
the review. The selection process will be displayed by a 
PRISMA flow diagram.33
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Data extraction and management
We will develop a data collection sheet, operationalising 
all characteristics to be extracted. We will pilot the data 
collection sheet regarding completeness and applicability 
on at least one study in this review. Study characteristics 
and outcome data from included studies will be extracted 
independently by two review authors. We aim to extract 
the following characteristics:

 ► general information (eg, year of publication);
 ► methodological characteristics (eg, information 

concerning risk of bias assessment according to the 
Cochrane Collaboration’s tool32);

 ► demographic and clinical sample characteristics 
(eg, age distribution, psychiatric and/or somatic 
comorbidities);

 ► clinical phases of depression management (eg, acute 
treatment) and formats of implementation in care 
models (eg, stand-alone treatment);

 ► treatment characteristics (eg, applied technologies to 
deliver the intervention, intensity of human support, 
theoretical foundation of applied treatments [eg, 
based on CBT, IPT]);

 ► sample size and study flow (eg, number of randomised 
participants, number of dropouts per treatment arm);

 ► primary and secondary outcome data.
Any discrepancies will be resolved by discussion or by 

consulting a third review author.

Main comparisons
The main comparisons depend on the clinical phases of 
depression management and formats of implementation 
in care models (see table 1). The chosen comparisons 
were selected on the basis of clinical importance and 
expected frequency.

Assessment of risk of bias in included studies
Two review authors will independently assess risk of bias 
for the included studies—as described in the guidelines 
of the Cochrane Handbook for Systematic Reviews of 
Interventions32:

 ► Random sequence generation
 ► Allocation concealment
 ► Blinding of participants and personnel
 ► Blinding of outcome assessment
 ► Incomplete outcome data
 ► Selective outcome reporting
 ► Other bias
We will assess the risk of bias for each domain as low, high 

or unclear. In addition, we will justify each risk of bias judge-
ment by providing a quotation from the study combined 
with a justification for our judgement in the ‘Risk of Bias’ 
table. We will resolve any discrepancies by consensus or if 
necessary by consulting a third review author.

statistical analysis
Measures of treatment effect
Continuous data
Mean differences (MD) will be calculated to analyse 
continuous data, if the included studies use the same 

outcome measures. If primary studies use different 
measures to evaluate the outcome, standardised mean 
differences (SMD) will be computed.

Dichotomous data
In order to support clinicians and patients to make 
informed decisions in the clinical context, we will report 
remission/response rates, overall dropout rates as well as 
relapse/recurrence rates as relative risks. We will estimate 
odds ratios for rare outcomes (eg, occurring of adverse 
events) or endpoints with highly varying baseline rates. 
In case of time-to event data in the included studies, we 
will calculate pooled hazard ratios. The number needed 
to treat will be computed for each of our outcomes to 
increase interpretability of our findings and support 
informed decision-making of clinicians. We will enter data 
presented as a scale with a consistent direction of effect.

dealing with missing data
In case of missing or unclear data, we will contact corre-
sponding authors or study sponsors in order to obtain key 
study characteristics and missing numerical outcome data 
when possible (eg, when a study is identified as abstract 
only). We will document all requests and correspon-
dences. If certain outcomes (eg, response rates) are not 
reported as expected in included studies, we will estimate 
dichotomous from appropriate metric variables (and vice 
versa when necessary).32 54

Intention-to-treat (ITT) analysis will be used when 
reported. We will consider whether ITT analysis was 
computed in the ‘Risk of bias’ table. When studies will not 
provide ITT analysis, we will ask corresponding authors 
for further information. If no further information on ITT 
data will be available we will impute data if possible (using 
appropriate methods for calculating imputations55) or we 
will use reported data of included studies if imputation is 
not possible.

Assessment of heterogeneity
We will investigate statistical heterogeneity in primary 
studies by using Cochran’s Q-test and will quantify it 
using the I² statistic.56 We will display our results visually 
as forest plots. The ranges for the interpretation of the I² 
statistics will follow the Cochrane Handbook32:

 ► 0% to 40%: might not be important,
 ► 30% to 60%: may represent moderate heterogeneity,
 ► 50% to 90%: may display substantial heterogeneity,
 ► 75% to 100%: considerable heterogeneity.
All I² values ranging from 50% to 100% display a rele-

vant statistical heterogeneity, which should be explored 
in subsequent analysis. Nevertheless, we will decide on a 
case-by-case basis if the quantified statistical heterogeneity 
needs to be explored further as the individual meaning of 
the detected heterogeneity depends on various factors, 
not only on the defined thresholds.32 57

Assessment of reporting biases
Possible publication biases and small-study effects will 
be tested using visual examination of funnel plots for 
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the primary outcomes. When considering continuous 
outcomes measuring intervention effects as mean differ-
ences, we will use Egger’s test to test for funnel plot asym-
metry.58 Intervention effects displayed as risk ratios, risk 
differences and standardised mean differences will be 
examined only visually as there are no (current) well-es-
tablished tests for asymmetry available.32 59 We will analyse 
funnel plot asymmetry for dichotomous outcomes 
measured as odds ratios by applying the test which was 
proposed by Harbord et al60.

data synthesis
We will run meta-analyses by applying random effects 
models.61 We assume that the primary studies will vary 
considerably regarding sample, treatment, and meth-
odological characteristics. In addition, we aim to draw 
conclusions which allow us to generalise beyond the 
studies included in our meta-analysis.62 If clinical and/
or methodological heterogeneity of the included studies 
proves to be extremely high, a qualitative rather than a 
quantitative synthesis of the evidence will be performed.

subgroup analyses
To identify effect modifiers, we will calculate a priori 
defined subgroup analyses (in case of categorical vari-
ables) or meta-regression analyses (in case of continuous 
variables), provided that enough studies are available.32 
We will formally test differences between before-speci-
fied subgroups.63–65 All meta-regression analyses will be 
performed using the restricted maximum likelihood 
method, a recommended random effects approach that 
accounts for residual between-trial heterogeneity.66 We 
will run analyses on the following variables grouped 
into clinical patient characteristics (depression severity, 
comorbidity) and treatment characteristics (type of 
applied intervention, intensity of therapist guidance in 
the intervention group, type of comparator).

sensitivity analysis
We will perform sensitivity analyses to explore the robust-
ness of our findings. The sensitivity analyses will focus on 
primary outcomes. We will carry out the sensitivity anal-
yses on characteristics suspected to bias our findings, as 
follows:

 ► Study quality: studies rated with a high or unclear 
risk of bias (separately for each of the seven assessed 
domains according to the risk of bias tool of the 
Cochrane Handbook) will be excluded. Results will 
be contrasted to those acquired with data from all 
studies in order to control for possible effects of study 
quality on pooled effects.

Further relevant sensitivity analyses identified during 
the review process will be performed, where applicable.

Assessment of the quality of the body of evidence
We will use the Grading of Recommendations, Assess-
ments, Development and Evaluation (GRADE) approach 
to assess the quality of the body of evidence67 for the 
primary outcomes. The quality of the body of evidence 

according to GRADE distinguishes four different catego-
ries: high, moderate, low, very low. GRADE allows to assess 
whether there is confidence in estimated effects of our 
review68 by judging factors like indirectness of evidence, 
imprecision of results, unexplained heterogeneity and 
possible publication bias.32 68 Results will be displayed 
in ‘Summary of findings tables’ following the Cochrane 
Handbook.32

study status
Screening for eligibility is anticipated to be completed 
at the end of January 2019. We expect to finish data 
extraction at the end of June 2019 and data analyses will 
start in the middle of July 2019. Additionally, status infor-
mation is available following the PROSPERO registration 
(CRD42016050413).

Patient and public involvement
We will offer workshops targeting people suffering from 
depression and their relatives to enhance relevance and 
acceptance of the presented review. A first workshop took 
place in December 2017, aiming to provide information 
on systematic reviews and TBIs in general and to discuss, 
which outcomes were most important from a patient or 
relative perspective.69 By collecting these outcomes (eg, 
sleep quality, measures of quality of life, daily life func-
tioning), our review may show to which extent patient-rel-
evant outcomes will be reported in included studies. 
Infrequent consideration of the patient perspective could 
stimulate future research efforts by expanding research 
foci on the patient perspective. The second workshop will 
be conducted at the end of the project in order to discuss 
the results, the plain language summary, as well as dissem-
ination strategies addressing the general population.

dIssEMInAtIOn
First, our review will provide a comprehensive summary 
structuring the empirical evidence on TBIs.25 Second, 
meta-analytical comparisons focusing on clinical phases 
of depression management will be presented. Third, 
possible treatment effect modifiers will be identified. 
Fourth, we will explore acceptance and safety of TBIs.

We will disseminate findings of the review as publica-
tions in peer-reviewed journals and in plain language 
on the e-mental health portal  psychenet. de.70 Addition-
ally, we will present findings on both national and inter-
national conferences, for instance the German Society 
for Psychiatry, Psychotherapy and Neuropsychiatry (in 
German: Deutsche Gesellschaft für Psychiatrie und 
Psychotherapie, Psychosomatik und Nervenheilkunde) 
and the International Society for Research on Internet 
Interventions. The first author (MK) will make extracted 
data available on request after publishing the results, as we 
aim to foster the traceability of our results and to enable 
other researches to reanalyse our data. Any changes or 
deviations from this study protocol will be reported.
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