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Abstract

Background: Behavioral activation is an effective treatment for reducing depression. As depressive disorders affect many
people worldwide, internet-based behavioral activation (iBA) could provide enhanced treatment access.

Objective: This study aimed to investigate whether iBA is effective in reducing depressive symptoms and to assess the impact
on secondary outcomes.

Methods: We systematically searched MEDLINE, PsycINFO, PSYNDEX, and CENTRAL up to December 2021 for eligible
randomized controlled trials. In addition, a reference search was conducted. Title and abstract screening, as well as a full-text
screening, was conducted by 2 independent reviewers. Randomized controlled trials that investigated the effectiveness of iBA
for depression as atreatment or main component were included. Randomized controlled trials had to report depressive symptoms,
with a quantitative outcome measure and assess an adult population with depressive symptoms above cutoff. Two independent
reviewers performed the data extraction and risk of bias assessment. Data were pooled in random-effects meta-analyses. The
primary outcome was self-reported depressive symptoms posttreatment. This systematic review and meta-analysis followed the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) reporting guidelines.

Results: A total of 12 randomized controlled trials, with 3274 participants (88% female, 43.61 years) were included. iBA was
more effectivein reducing depressive symptom severity posttreatment than inactive control groups (standardized mean difference

-0.49; 95% CI —0.63 to —0.34; P<.001). The overall level of heterogeneity was moderate to substantial (12=53%). No significant
effect of iBA on depressive symptoms could be found at 6-month follow-up. Participants assigned to iBA also experienced a
significant reduction of anxiety and asignificant increase in quality of life and activation compared to the inactive control groups.
The results remained robust in multiple sensitivity analyses. The risk of bias assessment revealed at least some concerns for al
studies, and there was evidence of dight publication bias.

Conclusions: This systematic review and meta-analysis implies that iBA is effective in reducing depressive symptoms. It
represents a promising treatment option, providing treatment access where no treatment is available yet.

Trial  Registration: International  Prospective  Register of Systematic Reviews CRD42021236822;
https.//www.crd.york.ac.uk/prospero/display_record.php?Recordl D=236822

(J Med Internet Res 2023;25:e41643) doi: 10.2196/41643
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Alber et d

Methods

Depression is aworldwide health problem reducing the quality
of life and increasing the relative risk for mortality [1-3]. Still,
aninsufficient number of treatment optionsfor depression exists,
increasing therisk of chronification [4]. New treatment options,
which can provide enhanced treatment access, are urgently
needed [5].

Behaviora activation (BA) isan effective treatment for reducing
depressive symptoms [6]. Originally developed by Lewinsohn
in 1974, the BA framework suggests that depression evolves
due to low activity levels and an insufficient level of
response-contingent reinforcement [7]. Behavioral treatment
elements (eg, activity monitoring, activity scheduling, and values
assessment) amtoincrease apatient’ sdaily activitiesand access
to positive reinforcement [8]. Various studies and meta-analyses
show that BA iseffective asastand-alone treatment in reducing
depression [9-11] and comparably effective to cognitive
behavioral therapy (CBT) [9,12-14]. BA holds several
advantages: It contains fewer treatment elements than CBT,
making it parsimonious and easily comprehensible to patients
[15,16]. It is simple to deliver and needs little training and
experience from therapists [13,15]. BA can potentially reduce
the need for costly professional training, increase access to
psychological therapies, and reduce waiting times[6]. It might
therefore be particularly suitable for implementation via the
internet [17].

There exist several studies implementing internet-based BA
(iBA) interventions [18-22], and few reviews on iBA [17,23].
The option to conduct a comprehensive meta-analysis on iBA
was previously limited due to the small number of primary
studies on iBA. The previous reviews [17,23] had to be built
on heterogeneous popul ations, delivery modes, and intervention
rationales, resulting in high clinical heterogeneity. Despite these
constraints, a meta-analysis showed promising results in favor
of iBA (standardized mean difference [SMD] —0.67; 95% CI
-0.96 to -0.37; P<.001) [17]. Yet, the high clinical
heterogeneity madeit difficult to draw valid conclusions on the
effectiveness of iBA. Publication bias could not be assessed
due to the limited number of included studies.

In our meta-analysis, we want to provide a full picture of iBA
effectiveness, including the most recent developments in iBA
research. To addressthe methodol ogical and practical limitations
of the former meta-analysis[17] and especially reduce clinical
heterogeneity, we specify and narrow the inclusion criteria by
reducing the variety of eligible study populationsand increasing
the similarity of interventions regarding their content elements
and delivery mode. The following main research questions are
addressed: (1) isiBA effectivein treating depressive symptoms
compared to inactive control groups (CGs)? (2) How doesiBA
compare to other treatments concerning the effectiveness for
the treatment of depressive symptoms? (3) Does iBA have an
effect on secondary outcomes?

https://www.jmir.org/2023/1/e41643/

Preregistration and Reporting

This systematic review and meta-analysis was preregistered in
the International Prospective Register of Systematic Reviews
(CRD42021236822). The reporting follows the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [24] (see Multimedia Appendix 1).
Amendments and specificationsto the PROSPERO registration
can be found in Multimedia Appendix 2.

Search Strategy and Selection Criteria

MEDLINE, PsycINFO, and PSYNDEX (via EBSCO), as well
asCENTRAL, were searched for eligible records from database
inception until December 13, 2021.

Suitable for inclusion were the following: (1) randomized
controlled trials (RCTs), (2) written in English or German, that
(3) assessed an adult sample (aged 18 years or older) of
depressed individual s (symptoms above predefined cutoff score
on depression measures), that (4) evaluated the effectiveness
of an internet-based intervention, with (5) BA as an exclusive
treatment or main component, and (6) reported depressive
symptom severity as a quantitative outcome measure. There
were no restrictions on CGs, further sociodemographic
characteristics of participants, or publication date. Studies
containing videoconferencing or telephone-based therapy were
excluded as they resemble face-to-face therapy.

The search string (Multimedia Appendix 3) included a
combination of terms concerning digital health, BA, depression,
and RCTs. For each category, we derived search terms based
on search terms of former meta-analyses [9,11,17,25] and
theoretical considerations (CSA, CM-W, and LVK). Different
from previous meta-analyses [9,17], the search term excluded
near-operators and the umbrellaterm * behavior therapy,” aswe
classified these terms as too unspecific for the distinct field of
BA. In the last step, this search string was adapted for each
database’s requirements. The quality of the search string was
evaluated using apredefined validation set including all relevant
studies from previous meta-analyses (Multimedia Appendix 4)
[9,17]. All studiesof our validation set were detected. Reference
lists of included studies were searched for additiona eligible
records.

Title and abstract screening, as well as full-text screening, was
fully conducted by 2 independent reviewers (CSA and CM-W).
Reasons for the exclusion of studies were recorded throughout
the process. Discrepancies were resolved in discussion with a
third reviewer (LVK). The selection process was based on a
prior developed inclusion criteria checklist (Multimedia
Appendix 5).

Data Extraction

Data were extracted independently by 2 reviewers (CSA and
SMR) using apreviously established data extraction sheet. The
following data were extracted: data describing the (1)
publication of the study, (2) population, (3) interventions, (4)
comparators, (5) study design, (6) outcomes, and (7) study
characteristics (Multimedia Appendix 6).

JMed Internet Res 2023 | vol. 25 | e41643 | p. 2
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Data were extracted for the main outcome of depressive
symptoms as well as anxiety, quality of life, and activation as
secondary outcomes. If necessary data were not reported, we
contacted the corresponding authors via email. All requested
data were provided. If multiple measures were used, data
extraction was prioritized as follows: (1) validated
guestionnaires, (2) clinical ratings, and (3) single-item analysis.
Wherever possible, intention-to-treat (ITT) datawereused. ITT
data were defined as analysis based on assignment to the
intervention, meaning all randomized participantswereincluded
in the analysis.

Data Analysis

We conducted a random-effects meta-analysis for the main
outcome of depressive symptoms (main analysis) against
inactive CGs at posttreatment. In addition to the main analysis
on inactive CGs, we conducted random-effects meta-analyses
for the outcome of depressive symptoms against active CGs
(cognitive interventions and mindfulness). Subgroup and
sensitivity analyses were performed for the main analysis
(inactive CGs) only.

Subgroup analyses were preplanned, investigating differences
regarding (1) the mode of delivery of iBA via browser-based
digital intervention or smartphone app and (2) the amount of
guidance (unguided intervention/minimal guidance/guided
intervention; for the classification see Multimedia Appendix 7)
within iBA interventions.

Sensitivity analyses served to evaluate the robustness of the
effect retrieved from the main analysis. We repeated the main
analysis but used (1) the aternative outcome measure for
depressive symptoms if multiple instruments were used in the
respective primary study. Additionally, we conducted sensitivity
analyses with respective subsamples of studies that (2)
investigated depressive symptoms, excluding postnatal
depression, (3) reported ITT data, (4) did not include any
additional module content other than BA, (5) reported depressive
symptomsabovethismeta-analysis' predefined cutoff, excluding
studies which reported only mild depressive symptoms at
baseline, (6) were of acceptable methodological quality,
excluding interventions that were at high risk of bias and, (7)

https://www.jmir.org/2023/1/e41643/
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reported data for adult samples only, excluding the study that
reported data for participants at the age of 16 years or older
[18].

We conducted a post hoc meta-analysis for the main outcome
of depressive symptoms at the 6-month follow-up to investigate
the stability of effects, as this was the longest follow-up time
point for which results from more than 2 data sets were
avalable. The effect of iBA on depressive symptoms at
posttreatment was also assessed compared to cognitive
interventions (CBT/cognitive therapy) and mindfulness, asmore
than 1 study included these CGs. Secondary outcome analyses
were conducted comparing iBA against inactive CGs at
posttreatment if more than 2 comparisons were available.

Data analysis was performed using Review Manager (RevMan
5.4) [26] for Windows provided by the Cochrane Collaboration.
We estimated SMDs using Hedges g and 95% Cls. Inverse
variance was used to weight studies. Two-sided P<.05 indicated
statistical significance. Statistical heterogeneity of studies was
judged using 12 statistics and interpreted according to the
GRADE handbook. An 12 score of |ess than 40% indicates low,
30%-60% moderate, 50%-90% substantial, and 75%-100%
considerable heterogeneity [27]. Publication bias was assessed
visually viaafunnel plot for the primary outcome of depressive
symptoms at posttreatment.

Risk of Bias

Two reviewers (CSA and SMR) independently rated the risk
of bias of al included studies using the Cochrane
Collaboration’s Risk of Biastool (RoB 2 [28]). Disagreements
were resolved by discussion with athird reviewer (CM-W).

Results

Study Selection

We identified 2499 records for screening, of which 12
publications met inclusion criteria. As 1 publication included
2 separate studies, atotal of 13 studies [18-22,29-35] could be
included in this systematic review, and 12 studies could be
included in the quantitative meta-analysis [ 18-22,29,30,32-35]
with 3274 baseline participants (see flowchart in Figure 1).
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart. BA: behavioral activation; RCT: randomized
controlled trial.
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meta-analysis was 43.61 (SD 9.91) years. The proportion of

Study Characteristics female participants ranged from 67% to 100%. Two studies

Study characteristics for the included studies are provided in
Table 1. Included studies were published between 2013 and
2021. All studies investigated adult samples. One study had an
age cutoff of 16 years, but the sample consisted of 97.4%
participants aged 18 yearsor older (mean 24.48, SD 5.07 years)
[18]. The mean age of all included participants in the

https://www.jmir.org/2023/1/e41643/
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included exclusively women with postpartum depression
[33,34]; all other studies investigated general depression. The
majority of studies were conducted in Western Europe
[19,21,30-34] and the United States[20,29,35]. One study each
was conducted in Indonesia [18], Brazil, and Peru [22]. Most
studies compared an iBA intervention with an inactive CG:
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either treatment asusual [18,20-22,29,33,34] or waitlist control
group [19,30,32,35] as defined by the authors. Some studies
had additional active CGs (CBT [20,29]; cognitivetherapy [35];
and mindfulness [21]), and 1 study compared with an active
CG only (mindfulness [31]) and was therefore not included in
the main analysis. There was 1 study [32] that investigated 2
BA interventions based either on the BA model of Martell or
Lewinsohn. As this study presented only 1 CG, we included
only the BA intervention based on Martell model of BA to
prevent repeating the standard error of this CG. iBA
interventions in primary studies were either transmitted as
browser-based digital interventions[18,19,21,30,32-34] or via
smartphone app [20,22,29,31,35]. The length of iBA
interventionsranged from 2 to 15 weeks, from 6 to 18 modul es,
and from 10 minutes to 1 hour for each module. Posttreatment
assessment varied from 2 to 17 weeks after baseline, depending
on intervention length. There were 3 unguided interventions
[20,21,29] and 4 interventions providing minimal guidance
[19,22,30], consisting of technical and administrative support

https://www.jmir.org/2023/1/e41643/
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or motivational reminders. The remaining 6 interventions were
guided [18,31-35] and used limited therapist support via
telephone or messaging service. While most studies
implemented pure iBA interventions, there were 4 studies that
included minimal additional modules: acceptance and
mindfulness of thoughts [19], problem-solving [30], and
rumination [33,34] (details on intervention description are
displayed in Multimedia Appendix 8).

All studies used validated questionnairesto measure depressive
symptoms aswell asthe respective secondary outcomesif these
were available (Table 1). An additional clinical rating for
depression was used in 1 study [19]. A follow-up measure at 6
months after baseline was offered by 2 studies [18,22]. Of the
12 studies included in the main analysis, the reported data of
10 studies was based on assigned randomization
[18,19,21,22,30,32-35], of which 6 studies provided estimations
for missing data (eg, via multiple imputations) and were
classified as ITT [18,19,31,32,34,35].
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Table 1. Study characteristics.
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Source  Country Popula- Baseline Ageat Interven-  Control Measuretime points ~ Out- ITT-data  Dropout rate at
tion (cut- (female), baseline tion groups comes avail- posttreatment (%)
off forin- n (%) (years), (mea- able?P
clusion) mean sures)

(SD)
Posttreat-  Follow- 1GC CGd
mentin  upin
weeks months

Arayaet Brazil  Adults 880 56.02 Smart- Enhanced 12 6 Depress  No 49(11) 41(9)

a, 2021 withde-  (86.48) (11'59)f phone- usua care sive

[22] pressive based symp-
symp- BAY app toms
toms (CONEMO (PHQ-9),

(PHQ-9 app) quality of

>10),€hy- life (EQ-

perten- 5D-3L),"

sion and activation

diabetes (BADS
SF)'

Arayaet Peru Adults 432 59.75 Smart- Enhanced 12 6 Depress  No 12(6) 10(5)

al, 2021 withde-  (81.48)  (17.22)f  phone- usual care sive

[22] pressive based BA symp-
symp- app toms
toms @oNevio (PHQ-9),

(PHQ- app) quality of

9>10), life (EQ-

hyperten- 5D-3L),

sion and activation

diabetes (BADS
SF)

Arjadi  Indone- Individu- 313(81) 24.48 Browser- 1Ay 10 3,6 Depress  Yes 3925 9(6)

eta, sia alswith (5.07) based dig- sive

2018 MDD or ital BA symp-

[18] K ¢ interven- toms
Z’gDnggg" tion (PHQ-9),

(PHO- (Guided quallty of
9>10) Act and life
= Feel In- (WHO-
donesia) QOL-
BREFR)™

Carl- Sweden Adults 80(825) 444 Browser- P 8 34 Depres-  Yes 0(0) 2(5)

bring et with (13.5) based dig- sive

al, 2013 MDD di- ital BA symp-

[19] agnosis interven- toms
(MADRS tion (De- (BD|-||),r
15-30)" pression- anxiety

shjélpen), (BAI)S

minimal !

modules quallty of
o life

of ACT QoL

Dahne United Adults 52 (84.6) 43.79 Smart- CBTVand 8 None Depress No 5(21) 5 (26);

etad, States  with de- (13.27) phone- TAU sive 1(11)

2019 pressive based BA symp-

(Moodi- symp- app toms

vate) toms (Moodi- (BDI-II)

[20] (PHQ-SU vate)
>10)
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Source  Country Popula- Baseline Ageat Interven-  Control Measuretime points ~ Out- ITT-data  Dropout rate at
tion (cut- (female), baseline tion groups comes avail- posttreatment (%)
off forin- n (%) (years), (mea- able?P
clusion) mean sures)

(SD)
Posttreat- Follow- 1GC CGd
mentin  upin
weeks months

Dahne  United Adults 42 (66.7) 36.05 Smart- CBTand 8 None Depress  No 3(14) 1(1y);

etad, States  with de- (11.44) phone- TAU sive 5 (45)

2019 pressive based BA symp-

(Apti- symp- app (Apti- toms

vate) toms vate) (BDI-II)

[29] (PHQ-8
>10)

Jelinek  Ger- Adults 104 46.21 Browser- Mindful- 2 1 Depress No 8(22) 5 (16);

etd, many withde-  (76.9) (10.29) baseddig- nessand sive 3(9

2020 pressive ital BA TAU symp-

[21] symp- interven- toms
toms tion (PHQ-9),

(PHQ-9 quality of

>4) life
(WHO-
QOL-
BREF)

Lambert United Adults 62 (84) 38.1 Browser- WLC 8 None Depress No 7(22) 5(17)

eta, King-  withde- (12.3 based dig- sive

2018 dom pressive ital BA symp-

[30] symp- interven- toms
toms tion (PHQ-8)

(PHQ-82 (eMo-
10) tion)

Ly etal, Sweden Adults 81 (70) 36.1 Smart- Mindful- 8 6 Depres-  Yes 4(10) 5(12)

2014 with (10.8) phone- ness sive

[31] MDD di- based BA symp-
agnosis app toms
(PHQ-9 (PHQ-9),
>5) anxiety

(BAI),
quality of
life
(QoLl)

Nys- Sweden Adults 286 (76) 420 Browser- Physical 12 None Depress  Yes 4 (6) 9 (18);

trém et with (13.5) baseddig- activity sive 12 (20);

al, 2017 MDD di- ital BA  without symp- 7 (12);

[32] agnosis interven-  rational, toms 5 (09)
(MADRS tion physical (PHQ-9),

15-35) (Lewin-  activity anxiety
sohn), withratio- (GAD-
browser- na,WLC 7%
based dig-
ital BA
interven-
tion
(Martdl)™

OMa  United Women 910(100) 32.2(5.2) Browser- TAU 15 None Depress  Yes 281 286

hen et King- with de- based dig- sive (60.8) (63.9)

a, 2013 dom pressive ital BA symp-

[34] symp- interven- toms
toms tion (post- (EPDS)

natal
EDSLY iBA)
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Source  Country Popula- Baseline Ageat Interven-  Control Measuretime points ~ Out- ITT-data  Dropout rate at
tion (cut- (female), baseline tion groups comes avail- posttreatment (%)
off forin- n (%) (years), (mea- able?P
clusion) mean sures)
(SD)
Posttreat-  Follow- 1GC CGd
mentin  upin
weeks months
OMa  United Women 83(100) pAZ Browser- TAU 17 10 Depress No 3(36) 8(9.6)
hen et King- with based dig- sive
al, 2014 dom MDD di- ital BA symp-
[33] agnosis interven- toms
(EPDS > tion (Net- (EPDS),
12) mumsH- anxiety
WD) (GAD-7)
Stiless  United  Adults 30 (76) 37.6 Smart- CT®and 6 25 Depress  Yes 0(0) 3(10);
Shields States  with de- (13.2) phone- WLC sive 0(0)
etad, pressive based BA symp-
2019 Ssymp- app toms
[35] toms (Boost (PHQ-9)
(PHQ-92 Me)
10)

3 TT: intention-to-treat.

bMeans and SDs are for complete baseline N available.
%I G: intervention group.

dcG: control group.

€PHQ-9: Patient Health Questionnaire-9.

*Means and SDs for complete participant population were cal culated from group-based means and SDs.

9BA: behavioral activation.

hEQ-5D-3L: Three-Level Version of EuroQol Five-Dimensional Questionnaire.

IBADS-SF: Behavioral Activation for Depression Scale — Short Form.
IMDD: major depressive disorder.

KpDD: persistent depressive disorder.

ITAU: treatment as usual.

™AHO-QOL -BREF: WHO-Quality of Live Questionnaire.
"MADRS: Montgomery-Asberg Depression Rating Scale.
OACT: acceptance and commitment therapy.

PWLC: waitlist control group.

90nly the intervention group completed the follow-up.
'BDI-I1: Beck Depression Inventory.

SBAI: Beck Anxiety Inventory.

'QoLI: Quality of Life Inventory.

UPHQ-8: Patient Health Questionnaire-8.

VCBT: cognitive behavioral therapy.

YIncluded in main analysis.

XGAD-7: Generalized Anxiety Disorder 7-item Scale.
YEPDS: Edinburgh Postnatal Depression Scale.

“NA: not available.

%CT: cognitive therapy.

Risk of Bias

A visua summary of the risk of bias assessment is displayed
in Figure 2. A detailed description of the authors' judgments
can be found in Multimedia Appendix 9. Due to assessment
through self-report measuresthat made blinding impossible, al
studies were classified as “with some concerns’ (RoB:
measurement of the outcome). Some concerns were further

https://www.jmir.org/2023/1/e41643/

RenderX

raised, if studies could not rule out nonadherence or unequal
therapist support (deviations from the intended intervention)
[20,29,30,32,35], did not present a preregistration or protocol
(selection of the reported result) [19,31,33-35], or could not
verify that dropout was not related to participants’ health status
(missing outcome data) [21,30,31,33]. A high risk of bias
occurred only for 1 study that had avery high dropout rate [34].
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Figure 2. Risk of bias summary.
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Intention-to-treat Araya et al 2021 (Brazl) [22]

«= |Measurement of the outcome

. Low risk

Araya et al2021 (Peru) [22]

Arjadi et 212018 [18]

! Some concems

High nisk

Carlbring et al 2013 [19]

Jehnek el al 2020 |21)

Lambert et al 2018 [30]

Ly et al2014 [31]

Nystromet al2017 [32]

('Mahen et al 2013 [34]

O'Mahen et al 2014 [33]

Stiles-Shields et al 2019 [35]

Per-protocol Dahne et al 2019 (Moodivate) [20]

Dahne et al2019 (Aptivate) [29]

. . . . . . . . . . . . . Randomization process

= | = = . . = . — . . . . . Deviations from the intended interventions

. . . - . . — | - | - . . . . Missing outcome data
. . = | =] = . - . . = . . . Selection of the reported result

M eta-Analyses of the Main Outcome of Depressive
Symptoms

Out of the 13 studies included, 12 reported effects of iBA
compared to inactive CGs on depressive symptoms and were
includedinthemain analysis[18-22,29,30,32-35]. A statistically
significant effect was revealed favoring iBA against inactive
CGs for the treatment of depressive symptoms, with an SMD
of —0.49 (95% CI -0.63 to -0.34; P<.001) (Figure 3). The
overal level of heterogeneity was moderate to substantial
(1=53%). Visual inspection of the funnel plot revealed slight
asymmetry at the bottom right, suggesting some publication
bias (Multimedia Appendix 10). None of the conducted

https://www.jmir.org/2023/1/e41643/
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RenderX

sensitivity analyses changed the significance of the effect, as
the effect size ranged from —0.37 to —0.55 in favor of iBA. Pure
iBA interventions showed a dlightly smaller effect
[18,20-22,29,32,35]. At the 6-month follow-up, there was no
significant effect (SMD -0.12; 95% CI -0.27 to 0.04; P=.13;
Multimedia Appendix 11).

In addition to themain analysis, meta-analyses of iBA compared
to cognitive interventions [20,29,35] and iBA compared to
mindfulness [21,31] were calculated. There was no significant
effect in either of the 2 comparisons (cognitive interventions:
SMD 0.14, 95% CI -0.36 to 0.63, P=.59; 1°=9%; mindfulness:
SMD -0.27, 95% Cl -0.62 to 0.07, P=.12, 1°=0%; Figure 3),
and heterogeneity was low in both cases.
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Figure3. Effectsof iBA incomparisonto (A) inactive CGson depression, (B) cognitiveintervention on depression, and (C) mindful ness on depression.

CG: control group; iBA: internet-based behavioral activation.
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Subgroup Analyses

Subgroup analyses (Figure 4) and sensitivity analyses
(Multimedia Appendix 12) were only performed for the main
analysis (depressive symptoms). Studies on browser-based
digital interventions[18,19,21,30,32-34] showed slightly higher
effects (SMD -0.54; 95% CI —0.72 to —0.36; P<.001; 1°=41%)
than studies on a smartphone app (SMD -0.39; 95% CI -0.62
t0-0.17; P<.001; 12=48%) [20,22,29,35]. The subgroup analysis

https://www.jmir.org/2023/1/e41643/
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on the level of guidance revealed significant results only for
interventionswith minimal guidance (SMD -0.50 95% CI -0.77
to -0.22; P<.001) [19,22,30] and guided interventions (SMD
—-0.50 95% CI -0.64 to —0.37; P<.001) [18,32-35], whereasthe
effect of unguided interventions [20,21,29] did not reach
significance. Heterogeneity for interventions with minimal
guidance was substantial (1>=75%) and low (12=0%) for guided
interventions.
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Figure4. Effectsof iBA on depression. Subgroup analysesfor (A) mode of delivery and (B) guidance. CG: control group; iBA: internet-based behaviora

activation.
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M eta-Analyses of Secondary Outcomes

Secondary outcome analyses were conducted for anxiety, quality
of life, and activation (Multimedia Appendix 13).

Intotal, 4 studies reported results for the secondary outcome of
anxiety symptoms[19,30,32,33]. The meta-analysis on anxiety
symptoms showed a statistically significant effect in favor of
iBA compared to inactive CGs for the treatment of anxiety
(SMD -0.59; 95% CI -0.83 to —0.35; P<.001) with low

statistical heterogeneity (12=0%).

Quality of life was reported by 5 studies [18,19,21,22]. A
statistically significant effect was found beneficia to iBA
compared to inactive CGs (SMD 0.20; 95% CI 0.10-0.29;
P<.001), with higher scores indicating higher quality of life.
Statistical heterogeneity was low (12=0%).

The outcome of activation data from 3 studies could be
combined [21,22], which used the Behavioral Activation for
Depression Scale[36]. A statistically significant effect favoring
iBA compared to inactive CGs was found (SMD 0.25; 95% ClI
0.01-0.48; P<.05) for activation with higher scores, indicating

https://www.jmir.org/2023/1/e41643/
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higher activation. Heterogeneity for this comparison was
substantial (1°=66%).

Discussion

Summary of Findings

The present review and meta-analysis summarizes the current
state of research in the dynamic field of iBA. Across 12 RCTSs,
iBA appeared to be more effective than inactive CGs with
medium effect sizes. This effect was robust in all conducted
sensitivity analyses. Subgroup analyses revealed dightly higher
effect sizes for browser-based digital interventions than
smartphone apps[37]. I nterventionswith guidance demonstrated
their effectiveness, whereas interventions without guidance did
not. Our meta-analysis showed no differences in effectiveness
between minimal guidance and more intensive forms of
guidance. The investigation of the optimal type and amount of
guidanceisapending topic that could make acritical difference
concerning the cost-effectiveness and scal ability of interventions
[38]. The stahility of effects could not be found at the 6-month
follow-up. Yet, only a very limited number of follow-up data
was available. Future research should clarify the long-term
effects of iBA.
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Regarding our data, the effects of iBA on depressive symptoms
seem to be comparabl e to the effects of internet-based CBT or
mindfulness interventions. This finding equals the results of
other meta-analyses reporting comparable effect sizes for
different treatment approaches [9,10]. BA is associated with
several key strengths such as low-cost applicability by nurses
and lay counselors [39,40]. It could bridge waiting times and
serve as alow-threshold access to psychotherapy.

In our meta-analyses, iBA is aso associated with reduced
anxiety symptoms and increased quality of life and activation.
The effects on anxiety symptoms underline the transdiagnostic
potential of BA [41,42]. There is initial evidence that BA is
effective in psychotic disorders (reduction of negative
symptoms) [43], eating disorders[44], and posttraumatic stress
disorders[45].

There was clinical heterogeneity of included interventions
regarding settings [29,30], populations [33,34], duration of the
interventions [21,33], the number of modules [22,35], and
cultural groups [18,22], which suggests a broad field of iBA
applications. The mode of intervention delivery of included
studies, however, was limited to browser-based interventions
and smartphone apps. For this review, we did not identify any
iBA interventions involving chatbots, artificial intelligence
systems, or just-in-time adaptive interventions. Statistical
heterogeneity was moderate to substantial for the main analysis
and low to substantiad for the secondary outcomes
meta-analyses.

Strengths and Limitations

We have conducted a comprehensive review and meta-analysis
in accordancewith PRISMA guidelines, including independent
ratings, sensitivity analyses, and the assessment of publication
bias. An elaborated search term based on former meta-analyses
allowed usto conduct a specific search on iBA. The specificity
of our search may have led to the nondetection of a few
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particular studies that did not label their BA interventions as
“behavioral activation” or the synonyms we searched for. Yet,
thefact that we detected all studies of our validation set supports
our approach. We did not search for unpublished research and
only included papers in English or German. We were able to
sharpen the focus on iBA, excluding interventions that were
not predominantly transmitted in a web-based setting (eg,
blended care) and that contained other main elements besides
BA. The risk of bias rating revealed some concerns for all
studies, and there was evidence of possible publication bias.
Themain concern was missing external assessment of depressive
symptomatology, as all included studies in this meta-analysis
relied on self-report measures. Interventions varied in their
intensity, and many studies lacked a detailed intervention
description. For the main analysis, we observed a moderate to
substantial statistical heterogeneity. By separating interventions
based on their level of guidance, heterogeneity was lower in
both subgroups. To reduce heterogeneity in future
meta-analyses, it might therefore be useful to consider
conducting separate analyses, depending on the level of
guidance. The different lengths of interventions also resulted
in different postmeasurement time points and may have also
contributed to heterogeneity. If in the future more primary
studieswith different postmeasurement time points are available,
these should be grouped to inform about the stability of the
effect over time.

Conclusions

The findings of this study suggest that iBA is effective in
reducing depressive symptoms and increasing activationin daily
life. It may also reduce anxiety symptoms of individuals with
depression and improve their quality of life. There is an
enormous potential for iBA interventions in lower-income
countries and health care systems with limited therapeutic
capacities.
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