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Abstract

Background: Ample studies have shown the effectiveness of internet-delivered cognitive behavioral therapy (iCBT) for anxiety
disorders. These studies recruited their participants mainly from the community and, to alesser extent, from within routine care
services. Littleis known about whether different recruitment strategies lead to different treatment effects.

Objective: This meta-analysis compared clinical results obtained in trials with recruitment from the community versus results
obtained in trials with clinical service recruitment and explored factors that may mediate differences in treatment outcome.

Methods: We included randomized controlled trialsin which the clinical effects of iCBT for anxiety disorders were compared
with a control condition (waitlist controls or face-to-face cognitive behavioral therapy). We classified trials as open recruitment
trials (recruitment from the community) or clinical service recruitment trials (recruitment through outpatient clinics). Pooled
effect sizes based on measures examining anxiety symptoms, depressive symptoms, and quality of life were computed for each
type of trial. Subgroup anayses examined whether clinical results from open recruitment trials differed from those obtained in
clinical service recruitment trials. Additional analyses explored which demographic, clinical, and treatment-related factors
contributed to differencesin effect sizes of open recruitment versus clinical service recruitment trials.

Results: Weincluded 42 studieswith 53 comparisons (43 open recruitment comparisons and 10 clinical recruitment comparisons).
Analyses of anxiety measures revealed, first, that iCBT open recruitment studies with waitlist control comparators showed a
significantly higher effect size for decrease in anxiety symptoms than did those with clinical recruitment (Q=10.09; P=.001).
This association between recruitment method and effect size was no longer significant in a multivariate metaregression with
treatment adherence and exclusion of patients with depressive symptoms entered as additional predictors of effect size. Second,
effect sizefor decreasein anxiety symptomsdid not differ significantly between clinical recruitment and open recruitment studies
with face-to-face cognitive behavioral therapy comparators. The effects of open recruitment trials and clinical recruitment trials
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did not differ significantly for the secondary outcomes, compared with face-to-face cognitive behavioral therapy and waitlist
controls.

Conclusions: iCBT was effective in samples recruited in clinical practice, but effect sizes were smaller than those found in
trials with an open recruitment method for studies with waitlist control comparators. Hence, for patients with anxiety disorders
in routine care, the impact of iCBT may not be as positive as for study participants recruited from the community. The difference
between open recruitment trials and clinical service recruitment trials might be partly explained by patients greater therapy
adherencein open recruitment trials and the stricter exclusion of patients with severe depressive symptomsin these studies. Since
most trials in this meta-analysis applied an open recruitment method, more studies with routine care populations are needed to

further validate these findings.

(J Med Internet Res 2019;21(4):€11706) doi: 10.2196/11706
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Introduction

Background

Internet-delivered cognitive behaviora therapy (iCBT) for
anxiety disorders has been tested in ample randomized
controlled trials and several meta-analyses. These studies show
the potential of iCBT to reduce anxiety symptoms among
patients and general populations, indicating that iCBT is
effective when compared with a waitlist control (WLC), with
effect sizesin the moderate to large range. Studies also suggest
that it isas effective as face-to-face cognitive behavioral therapy
(CBT) inimproving symptoms of anxiety [1-5], although these
studiesarelimited in number. Furthermore, iCBT may minimize
treatment barriers such as high costs due to reduced time needed
by therapists to provide therapy [6,7] and scalability.

Themajority of trialson iCBT apply an open recruitment (OR)
strategy, inviting individual swith anxiety symptomsfrom within
the community to directly partake in the research study. These
participantsrefer themselvesto such astudy. Often these studies
apply strict inclusion and exclusion criteria; for example, they
may exclude patients taking psychoactive medication, patients
with comorbid disorders, or severely depressed patients [8,9].
Clinical service recruitment (CSR) trias, on the other hand,
invite patients already seeking treatment in clinical practicesto
participate. Trials with an OR method provide evidence more
related to efficacy (investigating whether a treatment works
under ideal circumstances, with high internal validity), as
opposed to CSR trialsthat are more related to effectiveness and
provide information on whether atreatment worksin clinically
representative conditions [10].

Only a minority of the patient samples in trials with an OR
method correspond to patient populations in aregular clinical
setting in terms of sociodemographic characteristics, motivation
for treatment, level of suffering, and clinical characteristics such
as severity of anxiety, comorbidity, or medical history [11-13].
Furthermore, the use of extensive exclusion criteriain OR trials
can reduce the degree to which these study samples resemble
clinical populations in routine care settings. A meta-analysis
[14] found a strong and positive relationship (r=.70) between
the number of exclusion criteria and the rate of clinicaly
improved participantsfor studiesoniCBT for anxiety disorders.
Theseresults suggest alower clinical effectivenessin clinically
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representative studies than in highly controlled studies. This
raises the question whether results from OR trials can be
extrapolated to routine clinical practice.

On the other hand, uncontrolled effectiveness studies show large
clinical effects[15-20], thereby suggesting that iCBT for anxiety
disorders may be as effective in routine care settings as
demonstrated in efficacy trials. One review investigated
controlled research of iCBT in routine clinical practice [21].
Results showed that effect sizes obtained from effectiveness
studies (ranging from 0.75 to 1.73) were in the same range as
those obtained in efficacy trias, though only 3 randomized
controlled trials were included.

Objective

Although several meta-analyses for (internet-based treatment
of) anxiety disorders have been conducted in recent years, to
our knowledge, none of these studies have compared the
potentia differencesin clinical effectiveness between OR and
CSR trias. In this study, we aimed to (1) assess whether OR
trials produced clinical effectiveness for anxiety symptoms
similar to that of CSR trials and (2) explore predictors of
potential effect differences, such as demographic, clinical, and
treatment-related characteristics. We based these predictors on
differences between OR and CSR triasin patient samples and
methods found in previous studies [11,13,14].

Methods

Study Retrieval

We report this meta-analysis in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [22]. We retrieved studies through
systematic literature searches in PubMed, PsycINFO, and
EMBASE databases. Searches were conducted with keywords
and text words, in which words indicative of internet treatment
were combined with wordsindicative of anxiety disorder, CBT,
and randomized controlled trial (see Multimedia Appendix 1
for the full search string). Furthermore, we checked reference
lists of retrieved articles and of earlier reviews on iCBT for
anxiety disorders[1-4].

Inclusion and Exclusion Criteria
We included randomized controlled trials published up to and
including December 2017 on guided and unguided iCBT and
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blended CBT for adults. Blended CBT combines face-to-face
treatment with internet components into a single integrated
treatment protocol [23]. We included only randomized
controlled trialsthat assessed a primary diagnosis of an anxiety
disorder according to the Diagnostic and Satistical Manual of
Mental Disorders (Third Edition Revised [DSM-111-R], DSM
(Fourth Edition [DSM-1V]), or DSM (Fifth Edition [DSM-5])
established by a structured diagnostic interview. We excluded
studies on obsessive compul sive disorder [24] and posttraumatic
stress disorder [25], since they are not classified as anxiety
disordersin DSM-5. We included only randomized controlled
trials published in English or Dutch.

I nterventions and Comparators

We considered interventions to be CBT if they were based on
cognitive behavioral principles [26] and consisted at least of
cognitive restructuring or exposure (interoceptive exposure or
exposure in vivo), or a combination of both. To be considered
iCBT, the intervention must have been delivered (partly) viaa
computer or the internet through the use of webpages or email,
or both. Weincluded studieson iCBT targeting anxiety disorders
and studieson transdiagnosticiCBT [27-31], addressing multiple
anxiety disorders or addressing both anxiety and mood disorders,
but only if participants had a diagnosis of an anxiety disorder
and measures of anxiety were reported. We did not include
interventions when the Web-based part of the treatment was
limited to exposure scenes on a screen (eg, Heading et al [32])
because we considered this to be in virtuo exposure treatment,
which is beyond the scope of this review.

iCBT was compared with WLC or regular face-to-face CBT
treatment (including individual or group CBT delivered in a
face-to-face format). We excluded studies with other
comparisons such as transdiagnostic iCBT compared with
disorder-specific iCBT, or guided iCBT versus self-help
[24,25,33,34].

Outcome Measures

Our primary outcome was anxiety symptom severity based on
the score on a rating scale used to measure general symptoms
of anxiety. We applied a hierarchy of preferred outcomes for
all measures based on frequency of use in the included trials.

Textbox 1. Study characteristics extracted from the articles.

Romijn et a

For general measures of anxiety, the preferred order was as
follows: Beck Anxiety Inventory (BAI [35]), anxiety scale of
the Depression Anxiety Stress Scales[36], State-Trait Anxiety
Inventory [37], and Anxiety Sensitivity Index [38]. When a
general measure of anxiety was not available, we used ameasure
for specific anxiety symptoms (see Multimedia Appendix 2
[39-49] for the order of rating scales and Multimedia A ppendix
3 [7,27-31,50-85] for the outcome measures we used for all
studies).

Since anxiety disorders are frequently accompanied by
symptoms of depression and a reduced quality of life [86],
secondary outcome measureswere effects on depression severity
and on quality of life (see Multimedia Appendix 2 for the order
of rating scales [36,87-94]).

Criteriafor Open Recruitment and Clinical Service
Recruitment

We classified trials as OR trials if participants were recruited
from the community and referred themselves to be interested
in the study in response to the invitation from a research team,
by means of advertisements in newspapers or magazines,
banners on websites, or large-scale mailings. In CSR trials,
recruitment was carried out among patients aready seeking
treatment in outpatient clinical mental health practices. In the
case of mixed recruitment strategies, we classified trials
according to the most prominent recruitment strategy.

Study Selection and Data Extraction

Two of the authors (GR and NB) independently screened the
list of titlesand abstractsthat resulted from the literature search.
Referencelistswere screened for additional studies of relevance.
We obtained full articles for potentially relevant abstracts
according to the inclusion criteria. If included trials did not
provide complete information, we contacted the primary
investigator by email to attempt to obtain unreported data. We
sent a second email when we received no response. Two
researchers (GR and NB) extracted the data using Excel (2013)
spreadsheets (Microsoft Corporation) and differences in such
data were resolved by discussion. Extracted data (see
Multimedia Appendix 3) included the study characteristics
outlined in Textbox 1.

o Year of publication
«  Number of participants

«  Recruitment setting (open or clinical service recruitment)

«  Demographic characteristics of participants included in the study (sex, age, employment status [total rate of employed participants and rate of
full-time employed participants], education level [rate of participants with college degree or higher])

« Anxiety severity at baseline

o AXxis| comorbidity rate

«  Exclusion criteria with regard to medication use (benzodiazepines and other psychoactive medication) and depressive symptoms (indicated by
a score above a cutoff level on an outcome measure for depressive symptoms)

.  Details of treatment conditions (duration and type of support provided by professionals)

«  Outcome data

«  Number of therapy sessions according to protocol, treatment dose (number of completed therapy sessions), and treatment adherence (number of
completed sessions divided by the total number of sessions according to protocol)
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Risk-of-Bias Assessment

Two authors (GR and RK) independently assessed the risk of
bias in the included studies based on 6 areas according to the
Cochrane tool for assessing risk of bias [95]: (1) adequate
generation of allocation sequence, (2) concealment of allocation
to conditions (concealing allocation sequence from participants
and investigators), (3) blinding of participants and personnel,
(4) blinding of outcome assessors, (5) dealing with incomplete
outcome data, and (6) selective outcome reporting (reported
results give reason to suspect differences between reported and
unreported findings). Because RK was an author of one of the
included studies[50], this study wasindependently assessed by
athird reviewer (NB). Discrepancies in scoring were resolved
through discussion.

We assessed all areas as low, high, or unclear (ie, not enough
information) risk of bias (see Multimedia Appendix 4). We
assessed selective outcome reporting by comparing trial
registrationswith published articles, if available. When primary
or secondary outcomes were missing, inserted, or changed in
the article compared with the trial registration, or if secondary
and primary outcomes had been switched, we deemed a study
to be at high risk of selective outcome reporting. If no trial
registration was available for a study, we coded the study as
being at unknown risk for selective outcome reporting.

Statistical Analyses

We used descriptive statistics to summarize demographic
characteristics, and clinical and treatment-related characteristics
of OR and CSR trials. We compared categorical variablesusing
chi-square tests and continuous variables using t tests. We also
compared the percentage of at-risk OR and CSR trials for all
risk-of-bias indicators with chi-sgquare tests.

We then calculated the pooled overal effect sizes (Hedges g)
indicating the difference between the conditions at posttest and
their 95% confidence interval s using the random-effects model
with Comprehensive Meta-Analysis software version 3.0
(Biostat). Hedges g is an effect size that corrects for biases due
to small sample sizes [96]. Effect sizes of 0.2, 0.5, and 0.8
indicate a small, moderate, and large effect size, respectively
[97]. We used the effect sizes based on intent-to-treat analysis
when available (in 51 comparisons); otherwise, we used
complete-sample analysis results (in 2 comparisons [51,52]).

We examined heterogeneity among studies using Higgins 12
statistic. 1°=0% reflects no heterogeneity; 25%, 50%, and 75%
indicate a low, medium, and high level of heterogeneity,
respectively [98]. A higher observed statistical heterogeneity
indicates a higher proportion of observed variance, which can
point to underlying differences between the pooled studies. This
makes interpreting the pooled effect size difficult, asit is hard
to distinguish the observed effect size from the true population
effect size [99]. We aso calculated 95% confidence intervals
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around 12 with the noncentral chi-square approach in the heterogi
module for Stata 13.0SE (StataCorp LLC) [100].

We first calculated overall effect sizes on anxiety, depression,
and quality-of-life treatment outcomes of iCBT compared with
WLC and compared with face-to-face CBT. We then carried
out subgroup analyses to assess whether clinical results from
OR trials differed from those obtained in CSR trials. We
performed these subgroup anayses according to the
mixed-effects model, in which studies within subgroups are
pooled with the random-effects model, and the fixed-effects
model is used to test for significant differences among them by
the between-subgroups Q-statistic [101].

We tested publication bias by inspecting the funnel plot and
Egger test [102] on our primary outcome measure and by the
Duval and Tweedie trim-and-fill procedure [103].

To morefully understand differencesin effect size between OR
and CSR trials, we conducted additional exploratory analyses.
By means of subgroup and metaregression analyses, we
examined which demographic, clinical, and treatment-related
factors differed between OR and CSR trials and were associated
with effect size on the primary outcome. Next, to examine
whether these predictors contributed to the difference of effect
size between OR and CSR trials, we tested recruitment method
and the significant predictors in a multivariate model, except
in case of collinearity. We assessed possible collinearity
problems between predictorswith the variance inflation factors.
We considered variance inflation factor scores higher than 2.5
to indicate multicollinearity [104].

We also cal culated the number needed to treat (NNT), according
to Kraemer and Kupfer [105], and rounded upward to the next
higher whole number [106]. The NNT gives some clinica
context to statistical information, asit trandates the magnitude
of astatistical effect sizeinto clinical implications—that is, the
number of patients who must be treated to generate one more
positive outcome than the same number of patientsin the control

group.

Results

Study Inclusion

The literature searches retrieved a total of 3954 abstracts.
Checking references of earlier reviews resulted in 7 more
citations for consideration. After we removed duplicates, we
screened 2808 abstracts. After screening abstracts, weretrieved
134 full-text articlesfor amore detailed evaluation of digibility.
Subsequently, we excluded 92 articles because they did not
meet the inclusion criteria (Figure 1). We did not include 1
study because means and standard deviations for anxiety
measures were not reported [107] and we received no response
from the addressed researchersto our email questionsregarding
these issues.
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart of the selection and inclusion process. RCT:

randomized controlled trial.

Records identified through database
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Description of Included Studies

Weincluded atotal of 42 trials (Multimedia Appendix 3). These
trials entailed 53 comparisons of anxiety outcomes between
iCBT and a control condition (WLC n=41, face-to-face CBT
n=12) and included 3714 participants. A total of 45 comparisons
entailed outcomes on depression and 21, on quality of life. Most
studies were OR trials (31 trials with 41 comparisons), versus
8 CSR trialswith 9 comparisons. In 3 studies both recruitment
strategies were used [31,51,53]. In 2 of these studies, most
participants were self-referred (n=129, 92.8% [31] and n=70,
77% [53]) and therefore we classified these studiesas OR trials.
In the third study, most participants were recruited through a
clinical procedure (n=76, 67%) and therefore we classified this
study asaCSR trial [51]. Thus, we classified atotal of 33 tridls
with 43 comparisons as OR trids and 9 trials with 10
comparisons as CSR trials.

iCBT typically consisted of weekly sessions (ranging from 4
to 12 sessionsfor studies comparing iCBT with WL C and from

http://www.jmir.org/2019/4/e11706/

4 to 23 sessions for studies comparing iCBT with face-to-race
CBT), with durations ranging from 4 weeks to longer than 3
months[54]. In 4 trialsaself-help iCBT intervention (unguided)
was offered; in the other trialsiCBT was guided, meaning that
online professional support was provided.

Table 1 displays demographic, clinical, and treatment-related
characteristics of OR and CSR trials. We found significant
differences between OR trialsand CSR trialswith regard to age
of participants, sex, basdline severity, exclusion of severely
depressed patients, treatment dose, and treatment adherence.
We could compare baseline severity only for scores based on
the BAI and the Social Phobia Scale, since these were the only
outcome measuresthat were reported in both OR trialsand CSR
trials. We did not classify 3 OR trials [55-57] and 1 CSR tria
[51] that mentioned exclusion of patients with depressive
symptoms as such, because no definition in terms of ascoreon
ameasurement for depressive symptoms was provided.
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Table 1. Comparison of demographic, clinical, and treatment-related characteristics of included open recruitment studies and clinical service recruitment
studies®
Characteristics Open recruitment Clinical recruitment Test statistic P value
Demographic characteristics
Age (years), mean (SD) 37.5(5.4) 34.1(1.7) t3g57=29.1 <.001
Female sex, n (%) 1871 (67) 541 (58.7) X21=21-2 <.001
Education: college degree, n (%) 670 (53.4) 171 (49.4) X2 =17 19
Employed: full-time or part-time, n (%) 390 (58.7) 279 (59.7) X2 1=0.1 71
Clinical characteristics
Primary diagnosis: trialsthat applied thisdiagnosisasinclusion criterion, n (%) X24=4-3 37
Panic disorder 13(30.2) 3(30)
Social anxiety disorder 14 (32.6) 3(30)
Generalized anxiety disorder 7(16.3) 0(0)
Specific phobia 2(4.7) 0(0)
Multiple anxiety disorders 7(16.3) 4 (40)
Baseline Beck Anxiety Inventory score, mean (SD) 25.4 (11.8) 29.0 (11.2) t1006=6.2 <.001
Baseline Social Phobia Scale score, mean (SD) 36.0 (1.7) 43.0 (0.4) tgoe=—82.7 <.001
Comorbidity: comorbid Axis | diagnosis, % 57.6 58.1 XZ 1=0.0 .87
Exclusion benzodiazepines: trials that applied this criterion, n (%) 10 (23.3) 0(0) X21:2-2 4
Exclusion psychoactive medication other than benzodiazepines: trials 0 (0) 0(0) N/AP N/A
that applied this criterion, n (%)
Exclusion severe depression: trials that applied this criterion, n (%) 25 (58.1) 2(20) X2 1=4.7 .03
Treatment-related characteristics
Treatment dose: number of completed sessions, mean (SD) 6.1(1.4) 5.1(24) tg35=9.45 <.001
Treatment adherence: treatment completed % 77.9 531 t1599=44.73 <.001

3\leans and percentages are based on studies these data were available for. All available data are reported in Multimedia Appendix 3.

BNI/A: not applicable.

No other variables differed (see Table 1). None of the included
studies excluded patients who used psychoactive medication
other than benzodiazepines, although a stable dose for the past
1 to 3 months was a criterion for inclusion in general.
Risk-of-Bias Assessment

For both OR trials and CSR trials, most of the studies scored a
low risk on sequence alocation (OR: 27/33, 82%; CSR: 8/9,
89%), blinding of outcome assessors (OR: 33/33, 100%; CSR:
8/9, 89%), and compl eteness of outcome data (OR: 27/33, 82%;
CSR: 6/9, 67%) (see Multimedia Appendix 4). On alocation
concealment most CSR trials scored a low risk (7/9, 78%)
compared with 12 of 33 (36%) OR trials. Only 4 of 33 (12%)
OR and 2 of 9 (22%) CSR trials scored alow risk on selective
outcome reporting, A total of 10 (30%) OR trials and 5 (56%)
CSR trials scored a high risk because preregistered outcome
measurements were not reported, or other outcome
measurements that were not preregistered were inserted in the
article. Additionally, 19 (58%) OR trialsand 2 (22%) CSR trials
were not registered in atrial database and we therefore scored
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them as having an unclear risk. We rated all included studies
as having a high risk of bias on blinding of participants and
personnel, because it is not possible to blind participants or
therapists to the characteristics of the treatment that is offered.

We found no significant difference between the percentage of
OR trials and the percentage of CSR trials with a high risk for
any of the risk-of-biasindicators (P values ranged from P=.08
for sequence generation to P=.49 for allocation conceal ment).

Overall Effect

Primary Outcome

Theoverall mean between-groups effect size of iCBT on anxiety
symptom reduction when compared with WL C at posttest was
0=0.72 (95% CI 0.60-0.83; P<.001) with moderate heterogeneity
of 12=53% (95% Cl 31-66) and NNT=3.

The difference in overall effect size for the decrease in anxiety
symptoms between iCBT and face-to-face CBT at posttest was
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nonsignificant (g=0.12, 95% CI —0.02 to 0.26; P=.11; 12=0%,
95% Cl 0-75; NNT=15).

Secondary Outcomes

Effect sizes of iCBT compared with WLC on depressive
symptoms (g=0.61, 95% CI 0.46-0.75; P<.001; 12=70%, 95%
Cl 57-78; NNT=3) and quality-of-life measurements (g=0.44,
95% CI 0.33-0.55; P<.001; 12=5%, 95% CI 0-54; NNT=5) were
moderate.

For iCBT compared with face-to-face CBT, effect sizes on
depression measurements (g=0.04, 95% Cl —0.13t0 0.21; P=.65;
12=19%. 95% CI 0-61; NNT=45) and quality-of-life outcomes
(9=0.18, 95% CI —0.05 to 0.41; P=.12; 12=0%, 95% CI 0-85;
NNT=10) were both nonsignificant.

Open Recruitment VersusClinical Service Recruitment

Primary Outcome

For studies with WLC comparators, we found a significant
difference between OR and CSR trials) in favor of OR trials
(Q=10.09; P=.001) (Table 2 and Figure 2). The effect size on
anxiety symptom reduction for OR trials was significant and
large (g=0.79; P<.001) in favor of iCBT, whereas CSR trials
obtained asmall effect size (g=0.28; P=.003) in favor of iCBT.

We found no differencein anxiety symptom reduction between
OR (n=6) and CSR trials (n=6) comparing iCBT with
face-to-face CBT (Q=0.82; P=.37) (Table2 and Figure 3). Both
OR trials (g=0.19; P=.09) and CSR trials (g=0.06; P=.51)
reported a nonsignificant difference between iCBT and
face-to-face CBT on decrease in anxiety symptoms.

Secondary Outcomes

With regard to depressive symptoms, we found no significant
difference between OR trids and CSR trials with WLC
comparators (Q=1.43; P=.23) or face-to-face comparators
(Q=0.85; P=.36).

For quality-of-life measurements, we found no significant
difference between OR trials and CSR trials for studies
comparing iCBT with WLC (Q=0.05; P=.83) or for studies
comparing iCBT with face-to-face CBT (Q=0.48; P=.49).

Romijn et a

Multimedia Appendix 5 presents acompl ete overview of results
of OR and CSR subgroup analyses of secondary outcomes.

Publication Bias

Neither visual inspection of the funnel plots (see Multimedia
Appendix 6) and Egger test (WL C studies: intercept=0.83; 95%
Cl -090 to 256; P=.34; faceto-face CBT studies
intercept=1.12, 95% CI —0.93 to 3.17; P=.25) nor the Duval
and Tweedie trim-and-fill procedure showed evidence of
publication bias.

Additional Exploratory Analyses

As Table 1 shows, several demographic (age, sex), clinica
(baseline severity, exclusion of severely depressive patients),
and treatment-related (treatment dose, treatment adherence)
variables differed significantly between OR trias and CSR
trials. Of these variables, only exclusion of severely depressed
patients (Q=8.06; P=.005), treatment dose (d ope=0.10; P=.003),
and treatment adherence (slope=0.01; P<.001) appeared to be
significantly associated with effect size for WLC comparators
in separate subgroup (exclusion of severely depressed patients)
and metaregression (treatment dose, treatment adherence)
analyses (see Multimedia Appendix 7), meaning that the effect
sizewas higher when severely depressed patientswere excluded,
when the treatment dose was higher, and when the adherence
rate was higher.

In amultivariate analysis we explored whether the association
between recruitment method and effect size for studies with
WLC comparators was mediated by these variables. As the
varianceinflation factors between treatment dose and treatment
adherence was 2.7, and treatment adherence was more
significantly associated with effect size than treatment dose, we
did not include treatment dose in the multivariate model.

Results showed that recruitment type (slope=0.30; P=.14) was
no longer significantly associated with the effect size in the
multivariate metaregression analysis, nor was treatment
adherence (slope=0.01; P=.23) or exclusion of severely
depressed patients (slope=0.13; P=.27).

Table 2. Main effects of open recruitment trials and clinical service recruitment trials comparing internet-delivered cognitive behavioral therapy versus
waitlist control and versus face-to-face cognitive behavioral therapy at posttest, primary outcome.

Group Comparisons, n Respondents, n  Hedgesg (95% Cl) Pvaue |2 (95%Cl) NNT2 Between-groups
Q (P value)
Waitlist control 10.09 (.001)
Open recruitment 37 2474 0.79(0.71t00.87) <.001 44 (6t058) 3
Clinical recruitment 4 446 0.28(0.10t00.47)  .003 20(0to85) 7
Face-to-face cognitive behavioral therapy 0.82 (.37)
Open recruitment 6 336 0.19 (-0.03t0 0.40) .09 0(0to 75) 10
Clinical recruitment 6 452 0.06 (-0.12t00.24) .53 0(0to 75) 30

3NNT: number needed to treat.
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Figure 2. Forest plot of effects on anxiety symptoms of open recruitment trials and clinical service recruitment trials comparing internet-delivered
cognitive behavioral therapy (iCBT) with waitlist control (WLC). GAD: generalized anxiety disorder; iCBGT: clinician-guided group iCBT; PD: panic
disorder; SAD: socia anxiety disorder.

& b Study name Statistics for each study Hedges g and 95% CI
ﬁLﬂ.— Hedges Lower Upper
g limit limit PValue
Bell, 2012 [82] 0.008 0465 0482 0972 —_——
Kok, 2014 |50] 0206 -D.0B4 0476 0.134 ——
Mathiasern, 2016 [B5)] 0363 0110 0847 0.1 e
Morgren, 2014 (7] 0573 0476 0970 0.005 —a—
Clinical recruitment 0281 0095 0466 0.003 il
Andersson, 2006 (58] 0579 0085 1073 0.022 —
Andersson, 2012a [56] 0495 -0.039 1.029 0.069 i
Andersgon, 2012b [59) 0607 0328 0887 0.000 i
Berger, 2008 [50] DBED 0308 1451 0.003 ——
Berger, 2014 standardized [61) 0806 0471 1341 0000 ——
Berger, 2014 tailored [61] 0.857 0424 1290 0.000 ——
Berger, 2017 [31] 0396 0062 0730 0.020 —i—
Botella, 2010 [62] 0.531 0088 0975 0.019 -_——
Carlbring, 2001 [63] 1186 0.533 1.838 0.000 —_—a—
Carlbring, 2006 [65] 1368 0812 1924 0000 —a—
Carlbring, 2007 [66] 0734 0200 1268 0007 —
Carlbring, 2011 [67] 0376 -0.154 0807 0165 —_—
Chrislensen, 2014 [68] 1014 0073 2101 0.067
Furmark, 2009 [68] 0767 0317 1217 0.001 ——
Gallego, 2011 [52] 0384 -0.413 1180 0.345 =
Johnston, 2011 clinician [28] 0814 0382 1236 0.000 =
Johnston, 2011 coach (28] 1215 0776 1654 0.000 ——
Klgin, 2006 [71] 0383 -0.254 1.020 0.239 =
Oromendia, 2016 non-scheduled [27] 0.791 0234 1348 0005 —_—l—
Oromendia, 2016 scheduled [27] 1552 0827 2477 0.000 L
Paxling, 2011 [72] 0.844 0414 1274 0.000 —a—
Richards, 2006 iCBT [73] 0317 -1.152 0518 0457 L
Richards, 2006 iCBT&stressmgmt [73]0.634 -0.232 1500 0.151 =
Robingon, 2010 clinician [74] 1188 0774 1625 0.000 —
Robinson, 2010 technician [74] 1265 0834 169 0000 —t——
Schulz, 2016 iCBGT [75] 0774 0320 1228 0.0M —_—i—
Schulz, 2016 ICBT [75] 1011 0547 1475 0.000
Tilov, 20082 [T6) 1038 0618 1451 0.000
Tilov, 2008b [77) 1085 0641 1528 0.000
Titov, 2008c guided [78] 1053 0547 1558 0.000
Titov, 2008¢ sell-halp [78] 04086 -0.077 0883 0099 --—
Titov, 2008 [79] 1217 0588 1845 0.000 L
Titov, 2010 GAD [30] 0095 -0.563 0753 0777 e e
Titov, 2010 PO [30] 1254 0348 2158 0.007 L
Titov, 2010 SAD [30] 0436 -0.362 1235 0.284 =
Titov, 2011 [29] 0267 -0.376 0810 0416 ——
Wims, 2010 [B0] 0587 0070 1103 0.026 e —
Open recruitment 0790 0.70R 0872 0.000 <>
Overal 0707 0632 0782 0.000 L
.2.00 -1.00 0.00 1.00 2.00
Favors WLC FavorsiCBT
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Figure 3. Forest plot of effects on anxiety symptoms of open recruitment trials and clinical service recruitment trials comparing internet-delivered
cognitive behavioral therapy (iCBT) with face-to-face cognitive behavioral therapy (CBT). PD: panic disorder; SAD: social anxiety disorder.

Discussion

Principal Findings

This meta-analysis showed that iCBT is more effective than
WLC inreducing anxiety symptoms at posttreatment. Wefound
no indication for differencesin effect sizes between iCBT and
face-to-face CBT. These outcomes confirm the results of
previous meta-analyses, which found moderate to large effect
sizesfor WL C comparator studiesand small and nonsignificant
effect sizes when comparing iCBT versus face-to-face CBT
[1-4].

http://www.jmir.org/2019/4/e11706/
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RenderX

Our main research question was whether OR trials produce
effectsfor anxiety symptoms similar to those of CSR trials. For
studies with WLC comparators, recruitment method was
significantly associated with anxiety treatment outcomes
(Q=10.09; P=.001), indicating that effect sizes are higher in
OR trialsthan in CSR trials.

We explored whether differences between characteristics of
samples in OR trials and CSR trials might explain the gap
between effects we found in favor of OR trials. Multivariate
metaregression analysis revealed that the association between
recruitment method and effect size may be partly explained by
greater treatment adherence and the exclusion of severely
depressed patientsin OR trials.

JMed Internet Res 2019 | vol. 21 | iss. 4| 11706 | p. 9
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

For studies with face-to-face CBT comparators, we observed
no difference in anxiety outcomes between OR trials and CSR
trials (Q=0.82; P=.37). Possibly, the number of studies with
face-to-face CBT comparators was too low, making these
analyses underpowered to detect differences. Another
explanation could be that studies with face-to-face CBT
comparators resembled each other more on other criteria for
clinical representativeness than studies with WL C comparators,
as these studies are conducted in routine care. For example, in
studies with face-to-face comparators, treatments are generally
delivered by skilled clinicians and in clinically representative
settings. These study characteristics are more varied in studies
with WL C comparators, where treatments can also be delivered
by researchers or graduate students and in a research setting
such as a university laboratory [108].

Regarding depressive symptoms and quality of life, we observed
no differences between OR trials and CSR trials for either
comparator group.

The differencein results we found between OR and CSR trials
for studies with WLC comparators is in line with a previous
meta-analysis on effectiveness of face-to-face CBT for anxiety
disorders by Stewart and Chambless [9]. The small but
significant effect size (d=—0.08; P<.05) they found indicated
smaller improvements in more clinically representative patient
studies than in less clinically representative studies.

Our findings are partly in keeping with Andersson and
Hedman'sreview on the effectiveness of iCBT for anxiety [21].
Results of that review suggested that effectiveness studies obtain
similar effectsto efficacy trials. Considering they only included
studies comparing iCBT with face-to-face CBT, that conclusion
correspondsto our resultsfor iCBT compared with face-to-face
CBT. However, it needsto be noted that Andersson and Hedman
based their distinction between efficacy and effectiveness on
the setting in which iCBT was delivered and not on recruitment

strategy.

Strengths and Limitations

A major strength of this study is that it is, to our knowledge,
thefirst meta-analysisof iCBT for anxiety disorderscomparing
treatment outcomes between OR and CSR for both WLC and
face-to-face CBT comparators. Furthermore, the studies

Romijn et a

comparing iCBT versus face-to-face CBT were head-to-head
comparisons, generating direct evidence.

Some limitationsin this study warrant caution in interpretation.
First, the number of trials was relatively low for studies with
face-to-face CBT comparators. Hence, finding no difference
may have been caused by underpowered analyses.

Second, clinical representativeness of studies is often rated
based on amultitude of criteria, besides recruitment type, such
as setting of treatment delivery, experience of therapists, and
flexibility in treatment manuals [9,109]. This means that the
differences we found may have been caused by predictors not
assessed in this study. In future research, considering multiple
criteria of efficacy and effectiveness would be helpful to more
thoroughly determine clinical representativeness of the studies
and the association between clinical representativeness and
treatment outcomes.

Third, in 3 included trials a mixed recruitment strategy was
applied. This contamination may have led to some bias. Any
such bias will have decreased the difference between OR and
CSR trials found in the meta-analysis. We decided to include
these trials because they reported clearly on their recruitment
method and also the portion of participants recruited through
an OR method versus a CSR method.

Fourth, when interpreting the subgroup anayses and
metaregression analyses, it isimportant to bear in mind that the
resultswere only observational . Direct comparisons are required
to verify the findings presented here.

Conclusions

Thismeta-analysisindicated that the effectsof iCBT for anxiety
disorders compared with WLC in CSR trials were smaller than
effects found in OR trials. Hence, for patients with anxiety
disorders in routine care, the impact of iCBT may not be as
positive as for self-referred study participants recruited from
the community. The difference between OR and CSR might be
partly caused by a greater treatment adherence of self-referred
patients and stricter exclusion criteria for severe depressive
symptoms in studies with an OR method. A future challengeis
to build a more robust body of evidence supporting the
effectiveness of iCBT for anxiety disorders in routine care
populations.
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