
precision (b = �.29, 95% CI [�.07, �.51], p = .016). However,
because effectiveness studies tend to have higher sample sizes, we
tested efficacy and effectiveness studies separately. Interestingly,
Egger’s test was only significant in the efficacy studies subset (b =
�.31, 95% CI [�.57, �.05], p = .029) and not in the effectiveness
studies subset (b = �.12, 95% CI [�.47, .22], p = .272), indicating
that bias may only be present in studies conducted in efficacy set-
tings, but not those conducted in effectiveness studies. In addition
to the influence of small study effects, we also investigated the dif-
ferences between affirmative (k = 79) and nonaffirmative (k = 42)
studies to detect potential publication bias. The significance funnel
plot highlighted a substantial difference between ES across all
studies (g = .52, 95% CI [.43, .60], p , .001) and the ES across
only the nonaffirmative studies (g = .12, 95% CI [.06, .19], p ,
.001), indicating a possible influence of publication bias on the
current findings (see Figure 4). However, affirmative studies
would have needed to be 4.1-fold more likely to be published to
move the lower CI of the ES below a clinically relevant effect of
g = .24 (Cuijpers, Turner, et al., 2014), 9.25-fold more likely to
move the ES itself to this threshold, and 23.8-fold more likely to
move the lower CI to the “worst-case” ES of g = .12 (see ES of
nonaffirmative studies). In a recent benchmark analysis (Mathur &
VanderWeele, 2020), the empirical increased likelihood for af-
firmative results (h) based on 58 meta-analyses was estimated at
h = 1.17 (.93 to 1.47) and the 95th quantiles of the distribution of
the true h was estimated to be 3.51. Given these approximated
benchmarks and that a h = 4.1 would have been needed to move
the lower confidence interval and h = 9.25 to move the ES itself
below clinical relevance in the present analysis, we conclude that
the ES of digital interventions is likely to be clinically relevant, de-
spite the present publication bias. For publication bias-corrected
ES for different assumed h see Table 5.

Discussion

The Efficacy of Digital Interventions

The current study is the largest and most comprehensive meta-anal-
ysis conducted to-date assessing the efficacy of digital interventions
for the treatment of depression across both active and inactive control
conditions and in both efficacy and effectiveness settings. Overall,
across 83 studies and 15,530 participants, we found a medium pooled

effect size superiority of digital interventions across all control condi-
tions (g = .52) with benefits sustained at follow-up.

An interesting point of comparison for our findings on digital inter-
ventions are effect sizes found in meta-analyses of face-to-face psycho-
therapy. In the largest and most-recent meta-analysis of psychotherapy
for depression, Cuijpers et al. (2020) identified an overall effect size of
g = .75 for face-to-face therapy compared with all control conditions
(in contrast to g = .52 found for digital interventions in the current
study), g = .91 when face-to-face psychotherapy was compared with
waitlist control conditions (in contrast to g = .70 for digital interven-
tions found in the current study) and g = .61 when face-to-face psycho-
therapy was compared with TAU (in contrast to g = .31 for digital
interventions found in the current study).

The current review identified only three studies that directly
compared digital interventions with face-to-face therapy. We
found no significant difference in outcomes between the two con-
ditions, supporting findings from Carlbring et al. (2018). However,
unlike the study by Carlbring and colleagues, which mixed indi-
vidual and group-based psychotherapy, our analysis was limited to
individual therapy alone. It is important to note that these were
highly controlled trials across multiple conditions and with low
sample sizes, the majority of whom were self-referred. Moreover,
participants needed to consent to both possible assignments of
Internet or on-site care, likely leading to a highly selective sub-
sample of depressed participants in need of mental health care.
Based on these findings, and the notable lack of high-quality stud-
ies providing direct comparisons, we believe it is premature to
conclude that digital interventions are as equally effective as face-
to-face psychotherapy for the treatment of depression and mark
this out as a critical area for future research.

The effect sizes found in the current meta-analysis varied
greatly with respect to different forms of interventions (with larger
effect sizes in interventions with a human support component),
degree of standardization (with larger effect sizes in highly con-
trolled efficacy studies), and populations (with insufficient evi-
dence of efficacy for children and adolescents). While digitization
has become a central concept in health policy worldwide to over-
come existing gaps in the provision of mental health care (U.S.
Food & Drug Administration., 2020; World Health Organization,
2020), the results of this meta-analysis suggest that the evidence
should be evaluated carefully for individual interventions and
within individual settings.

Table 5
Publication Bias-Corrected ES Based on Increased Likelihood of Affirmative Results (h)

All studies Efficacy studies Effectiveness studies

Assumed h ES 95% CI ES 95% CI ES 95% CI

1 (no publication bias) 0.53 [0.44, 0.62] 0.60 [0.49, 0.70] 0.30 [0.13, 0.48]
2 0.42 [0.33, 0.52] 0.50 [0.39, 0.62] 0.22 [0.07, 0.36]
3 0.37 [0.28, 0.46] 0.45 [0.33, 0.56] 0.18 [0.05, 0.30]
4 0.33 [0.24, 0.41] 0.41 [0.29, 0.52] 0.15 [0.04, 0.27]
5 0.30 [0.22, 0.38] 0.38 [0.27, 0.48] 0.14 [0.03, 0.25]
10 0.23 [0.16, 0.30] 0.30 [0.20, 0.40] 0.10 [0.01, 0.20]
15 0.21 [0.14, 0.27] 0.27 [0.18, 0.36] 0.09 [�0.00, 0.18]
20 0.19 [0.13, 0.26] 0.25 [0.16, 0.34] 0.08 [�0.01, 0.18]
30 0.18 [0.11, 0.24] 0.23 [0.13, 0.32] 0.08 [�0.02, 0.17]
50 0.16 [0.10, 0.23] 0.22 [0.13, 0.31] 0.07 [�0.02, 0.16]

Note. h = indicates the extent to which affirmative findings are more likely to be published; ES = effect size.
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