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Abstract

Schaeuffele et al. (2024) examined the effect of Transdiagnostic Cogni-
tive Behavioural Psychotherapy (TD-CBT) on emotional disorders through a
meta-analysis of 53 studies involving 6,705 participants. Their main findings
indicated that TD-CBT has larger treatment effects on depression, g = 0.74,
95% CI (0.57, 0.92), p < 0.001, and anxiety, g = 0.77, 95% CI (0.56, 0.97),
p < 0.001, than controls. We replicated the data extraction of summary in-
formation from a subsample of the original studies with only minor deviations
and we successfully computationally reproduced the main claims of the paper
using the original data. However, robustness analyses adjusting for publica-
tion bias led to substantially different conclusions. In contrast to the original
authors, we found weak evidence for the absence of the overall treatment
effect of TD-CBT on both depression and anxiety in most of the specified
models. Although additional sensitivity analyses could not completely rule
out that the observed differences are partially results of small-study effects,
further examination of between-study heterogeneity did not reveal consistent
evidence of the benefit of TD-CBT when compared to any of the comparisons
groups.

KEYWORDS: Depression, Anxiety, Publication Bias, Bayesian, Hetero-
geneity

*Authors: Frantisek Bartos: Institute of Economic Studies, Faculty of Social Sciences, Charles
University, Prague. E-mail: f.bartos96@gmail (correponding author). Henrik R. Godmann: De-
partment of Psychological Methods, University of Amsterdam. E-mail: hrgodmann@gmail.com.
The authors declare that they do not have a conflict of interest. FrantiSek Bartos acknowledges
support from the Czech Science Foundation (grant #23-05227M).


mailto:f.bartos96@gmail.com
mailto:hrgodmann@gmail.com

Institute for Replication 4R DP No. 213

1 Introduction: Example

Schaeuffele et al. (2024) conducted a systematic review and meta-analysis of Trans-
diagnostic Cognitive Behavioral Therapies (TD-CBT) as a treatment for depression
and anxiety. Two independent reviewers screened studies and extracted data from
randomized controlled trials (RCTs) identified via database searches in PubMed,
MEDLINE, PsycINFO, Google Scholar, medRxiv, and OSF spanning from 2000 to
2023. In their main analysis, Schaeuffele et al. (2024) examined the effectiveness of
TD-CBT in comparison to controls at post-treatment in reducing symptoms of de-
pression and anxiety using random-effects meta-analytic models. Schaeuffele et al.
(2024) found large overall effects of TD-CBT on the decrease in both depression,
g = 0.74, 95% CI (0.57, 0.92), p < 0.001, and anxiety, g = 0.77, 95% CI (0.56,
0.97), p < 0.001, symptoms (abstract, and p. 501).

In this report prepared for the Institute for Replication in collaboration with
Nature Human Behaviour (Brodeur et al. 2024), we first replicated the data extrac-
tion procedure for obtaining summary information from the original studies with
computed effect sizes larger than d = 3 (two for depression and four for anxiety;
we selected those estimates since very large effect sizes are more likely a result of a
coding error). We found only minor deviations (summarized in Table 1) which we
attributed to poor reporting in the original studies, which would not meaningfully
affect the original results. We proceeded to successfully reproduce the main analy-
ses and additional results reported in Table 2 in Schaeuffele et al. (2024) using the
original and publicly shared R code and data (https://osf.io/tadfg/). The code
was complete and did not require additional adjustments.

Second, we performed a series of planned robustness analyses of the main find-
ings to examine whether the main findings are robust to a) publication bias adjust-
ment, b) publication bias adjustment and adjustment for sample overlap due to the
common comparison groups, and c) publication bias adjustment, adjustment for
sample overlap due to the common comparison groups, and exclusion of extreme
effect sizes. In all analyses, we found that the overall effect of TD-CBT disappears.
Furthermore, results often suggest weak evidence for an absence of the overall effect
of TD-CBT on reducing symptoms of depression and anxiety, extreme evidence for

the presence of heterogeneity, and strong evidence for the presence of publication
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bias.

Third, we conducted a series of unplanned sensitivity analyses. We examined
whether the conclusions of the planned robustness analyses held when omitting
adjustment for publication bias that could be driven by small-study effects. We
further examined heterogeneity between studies in different comparison groups us-
ing meta-regression models and subgroup analyses. The sensitivity analyses verified
the weak evidence for the absence of the treatment effect of TD-CBT on depression
held even when using publication bias adjustment robust to small-study effects;
however, the sensitivity analyses of the effect of TD-CBT on anxiety showed mod-
erate evidence for the presence of the effect when using publication bias adjustment
robust to small-study effects. Finally, the examination of between-study hetero-
geneity due to different comparison groups showed no consistent benefit of TD-CBT
when compared to any of the comparison groups in the sensitivity analyses. We
found moderate or even strong evidence in favor of TD-CBT when compared to
either treatment as usual (TAU) or wait-list for both depression and anxiety when
performing a publication bias adjusted meta-regression; however, publication bias
subgroup analyses resulted in inconsistent conclusions, suggesting potential differ-

ences in heterogeneity and publication bias among the comparison groups.

2 Computational Reproducibility

We manually replicated the data extraction procedure of summary information
required for calculating the effect size for all effect size estimates larger than d =
3. This selection resulted in extracting summary information for two effect size
estimates of depression and four effect size estimates of anxiety. Table 1 summarizes
the re-extracted vs. original summary information showing only minor differences
in three effect size estimates. We would attribute these minor differences to unclear
reporting in the original studies, and we do not believe that they would impact
the original conclusions. Therefore, we conduct all subsequent analyses with the
original data.

We proceeded by reproducing the main findings and results from Table 2 in
Schacuffele et al. (2024) based on the dataset and R scripts publicly shared by the

original authors at OSF (https://osf.io/tadfg/). The materials were complete
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and allowed us to computationally reproduce the results from the raw data.

3 Robustness Reproduction

Schaeuffele et al. (2024) based their main findings and additional results in Table 2
on random-effects meta-analyses estimated using restricted maximum likelihood via
the metafor R package (Viechtbauer 2010). While Schaeuffele et al. (2024) reported
publication bias analyses indicating the presence of publication bias "Statistical
analyses indicated asymmetry of funnel plots for controlled effects (Kendall’s tau
= 0.36 — 0.38, P < 0.001; Egger’s test Z = 6.89 — 7.45, P < 0.001). Funnel
plots, with and without trim and fill method, for the controlled effects for anxiety
and depression (post-treatment) are provided in Supplementary Figs. 20 and 21.¢
(p. 503), they do not report or further discuss publication bias adjusted effect size
estimates in the main manuscript.! We recreated a funnel plot of the effect sizes of
TD-CBT on both depression and anxiety in Figure 1. The funnel plot with 90%,
95%, and 99% prediction intervals centered at 0 is indicative of strong publication
bias.

We performed three planned robustness analyses to assess the impact of publi-
cation bias on the main findings. We used robust Bayesian meta-analysis (RoBMA,
Maier et al. 2023) implemented in the RoBMA R package (Bartos and Maier 2020).
Specifically, we used RoBMApgya (Bartos et al. 2022) which specifies 36 competing
models corresponding to the different assumptions about the data; the presence vs.
absence of the effect, heterogeneity, and publication bias (no bias vs. six selection
models, Vevea and Hedges 1995, and two PET and PEESE style models, Stanley
and Doucouliagos 2014). RoBMA employs Bayesian model averaging to combine the
specified models based on their prior predictive performance and provides model-
averaged effect size estimates and inclusion Bayes factors (e.g., Hoeting et al. 1999,
Hinne et al. 2020). Inclusion Bayes factors are used to quantify the evidence in favor
of the effect (BF), heterogeneity (BF\¢), and publication bias (BF,;,). As a rule of

thumb, Bayes factors between 1 and 3 are regarded as weak evidence, Bayes factors

!Further examination of the provided code reveals that the originally performed publication
bias adjustment results in slightly smaller, yet statistically significant meta-analytic effects. How-
ever, both the trim and fill and Egger’s tests were repeatedly found to provide insufficient publi-
cation bias adjustment (Carter et al. 2019, Kvarven et al. 2020, Hong and Reed 2020).
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between 3 and 10 are regarded as moderate evidence, and Bayes factors larger than
10 are regarded as strong evidence (e.g., Appendix I, Jeffreys 1939; p. 105, Lee and
Wagenmakers 2013). To quantify evidence for the null (absence of an effect), the
Bayes factor is inverted (i.e., BFg; = 1/BFy).

First, we used the default RoBMApgya model as specified in (Bartos et al.
2022). Second, we adjusted the results of the first analysis by accounting for the
sample overlap in estimates from the same study (i.e., studies providing multiple
treatment effects of TD-CBT by comparing to multiple control groups) by weighting
the likelihood of the RoBMApgyma model using an approach inspired by Bom and
Rachinger (2020). Third, we adjusted the results of the second analysis by removing
effect size estimates larger than d = 3 (three for depression and four for anxiety).

Then, we performed additional unplanned sensitivity analyses. We examined
whether results from the first planned robustness analysis (i.e., RoOBMApgya model)
hold when omitting either the PET and PEESE style models or selection models
from the publication bias adjustment component of RoOBMApgya. PET and PEESE
style models (i.e., adjusting for the relationship between effect sizes and standard
errors or sampling variances) can potentially over-adjust the effect size estimate in
the presence of small-study effects (Lau et al. 2006). As such, removing the PET
and PEESE style adjustment allows us to circumvent this potential issue. Finally,
we further examined the substantial between-study heterogeneity by extending the
RoBMApgya model into a robust Bayesian meta-regression with the different com-
parison groups (RoBMA-regression, Bartos et al. 2024). We also performed sub-
group analyses with RoBMApgya to check that the results of RoBMA-regression
hold if the effects of TD-CBT differ in heterogeneity or publication bias across the
comparison groups.

All results and analysis scripts are accessible at OSF (https://osf.i0/7fyu9/).

3.1 Results of Robustness Analyses

All three planned robustness analyses showed weak evidence in favor of the absence
of the overall effect of TD-CBT on depression (all BFjy between 0.34 and 0.38)
or anxiety (all BFyjy between 0.42 and 0.61). This conclusion is contrary to the

original analyses, which rejected the null hypotheses of no effect with p < 0.001 in
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each instance. Furthermore, the publication bias-adjusted model-averaged overall
effect size estimates of TD-CBT reduced significantly, from 0.74 to 0.05-0.07 for de-
pression and from 0.77 to 0.06-0.12 for anxiety; see Table 2 for a summary of effect
size estimates, tests, and confidence/credible intervals. The difference in the con-
clusions results from the strong to extreme evidence of publication bias in both the
depression (all BF,;, between 45 and 265) and anxiety (all BF,, between 10 and 93)
robustness analyses. Furthermore, all analyses showed substantial between-study
heterogeneity, indicating that the overall treatment effect might not be representa-

tive of different settings or comparison groups.

3.2 Results of Sensitivity Analyses

Table 3 summarizes results of sensitivity analyses of the publication bias adjustment
with respect to potential small-study effects. While the overall effect of TD-CBT
on depression does not substantially change regardless of whether only selection
models or only PET and PEESE publication bias adjustment is used, we find mod-
erate evidence of the overall effect of TD-CBT on anxiety if only selection models
publication bias adjustment is used. This suggests that some of the differences
in the overall effect of TD-CBT on anxiety between the original analysis and the
robustness analyses might be partially due to small-study effects.

Table 4 compares results of the original subgroup analysis to RoBMA-regressions
and subgroup analyses with RoOBMApgya when examining the moderating effect of
the type of comparison group. Importantly, RoBMA-regression finds extreme evi-
dence for the moderation in both the depression (BF 0q = 5093) and anxiety (BF p0q
= 23013). The results of the original subgroup analyses, RoBMA-regression, and
RoBMApgya subgroup analyses consistently show a lack of benefit when compar-
ing TD-CBT to disorder-specific CBT (DS-CBT) in either depression or anxiety
(non-significant p-values and weak or moderate evidence for Hy). Comparison of
TD-CBT to the treatment as usual (TAU) is less consistent as the original analyses
reject the null hypothesis of no effect with p < 0.001 for both the depression and
anxiety, while RoOBMA-regression shows barely moderate evidence in favor of the al-
ternative hypotheses and subgroup analyses with RoOBMApgyia show weak evidence

for the alternative hypotheses. The model-averaged effect size estimates adjusted
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for publication bias also decrease by two- to three-fold in comparison to the origi-
nal results. Comparison of TD-CBT to other comparison groups was inconsistent
in the case of depression as the original analysis rejected the null hypothesis with
p < 0.001, while the RoBMA-regression and RoBMApgya subgroup analysis did not
show even weak evidence for the presence of a positive effect (RoBMA-regression
most likely overcorrects for publication bias when it suggests weak evidence for the
presence of a negative effect). Comparison of TD-CBT to other comparison groups
was however consistent in the case of anxiety as neither the original nor the sen-
sitivity analyses show evidence for a positive treatment effect (RoBMA-regression
most likely overcorrects again in this case). Comparison of TD-CBT to the wait-
list (WL) is inconsistent for both depression and anxiety across all three analyses.
While the original analysis rejects the null hypotheses with p < 0.001 and finds
substantial improvement in the TD-CBT group (1.23 and 1.24 for depression and
anxiety respectively), the RoBMA-regression does find strong and moderate evi-
dence for the presence of improvements in the TD-CBT group, however with the
publication bias-adjusted model-averaged effect sizes of approximately 1/3 (0.38
and 0.37) of the original effect size estimates. Furthermore, RoBMApgya subgroup
analyses show weak evidence in favor of no improvements in the TD-CBT group
and further shrink the effect sizes to tenths of the original degree (0.12 and 0.15).
Differences between the original subgroup analyses and the sensitivity analyses
are indicative of the degree of publication bias. The additional differences between
the RoBMA-regression sensitivity analyses and RoBMApgya subgroup analyses
suggest that the publication bias and heterogeneity differ across the comparison
groups. In fact, while RoBMA-regression found extreme evidence of publication
bias in both depression and anxiety, the RoOBMApgya subgroup analyses did not
find evidence of publication bias in comparison of TD-CBT to DS-CBT on depres-
sion and only weak evidence in comparison of TD-CBT to other comparison groups

on anxiety.

4 Conclusion

The robustness analyses question the added benefit of TD-CBT on treating de-

pression and anxiety. Contrary to the original analyses, which indicated significant
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overall effects, the robustness analyses revealed weak evidence for the absence of
these effects when accounting for publication bias. While we cannot rule a par-
tial influence of small-study effects on the publication bias adjustment in anxiety,
the highly reduced overall effect sizes and strong evidence of publication bias high-
light the need to interpret the original findings cautiously. Furthermore, substantial
between-study heterogeneity suggests that reported effects differ across comparison
groups. While the original results indicated that TD-CBT is more effective than
treatment as usual, other control groups (for depression), and wait-list, the results
of the publication bias adjusted meta-regression and subgroup analyses show incon-

sistent conclusions and notably reduced effect size estimates.

10
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Figure 1: Funnel Plot of Effect Size Estimates of the Transdiagnostic Cognitive Be-
havioural Therapies on Depression (Triangles) and Anxiety (Circles) from Schaeuf-
fele et al. (2024) Shows Extensive Publication Bias. Funnels with 90%, 95%, and
99% Prediction Intervals Are Centered at 0. Figure from JASP (JASP Team 2024).
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6 Tables

Table 1: Comparison of the Summary Information Data Extraction from Selected
Studies by Schaeuffele et al. (2024) and Authors.

Original Recoded
Study Measure
Metr] mygq Netrl Metr] Mg Netr]
sdcerl sdeq Ntq sdcerl sdtq Ntq
Depression
Norton & Hope (2005) DASS-D 23.3 5.44 9f 233 544 10
3.31 3.49 61 3.31 3.49 9
Zemestani et al. (2017) BDI-II 25.8 11.60 23 25.8 11.60 23
2.80 1.90 20 2.80 1.90 20
Anxiety
Nazari et al. (2020b) HADS-A 12.067  7.25% 28t 11.69 8.09 23
1.26f  1.60t 30 165 < 1.82 28
Nasiri et al. (2020) BAI 34.00 9.54 15 34.00 9.54 15
6.50 5.82 13 6.50 5.82 13
Norton & Hope (2005) DASS-A 17.00 3.77 of 17.00 3.77 10
3.11 3.30 6 3.11  3.30 9
Zemestani et al. (2017) BAI 20.80 11.10 23 20.80 11.10 23

3.10 1.20 20 3.10 1.20 20

Notes: Results of the data extraction by Schaeuffele et al. (2024) (Original) and us (Recoded) for means (m),
standard deviations (sd) and sample sizes (n) in the control (ctrl) and the treatment (trt) groups. All values are
post-treatment. Discrepancies between the original and recoded values are marked with a T at the original coding.
Therapy setting (group vs. individual) and the type of control group are not displayed as no discrepancies were
found.

Table 2: Planned Publication Bias Adjustment Robustness Analyses of the Overall
Effect of Transdiagnostic Cognitive Behavioural Therapies on Depression and Anx-
iety.

Depression Anxiety

Estimate Test Estimate Test

Original 0.74 p < 0.001 0.77 p < 0.001
(0.57,0.92) reject Hy (0.56—0.97) reject Hy

Robustness 1 0.05 BF =0.34 0.06 BF0 =0.42
RoBMApsma (—0.13,0.50) weak for Hy (—0.19,0.57) weak for Hy
Robustness 2 0.06 BFi9 = 0.36 0.08 BFi9 =0.45
+ Down-weighting (—0.16,0.55) weak for Hy (—0.17,0.63) weak for Hy
Robustness 3 0.07 BFi5 = 0.38 0.12 BF1y = 0.61
— Outliers (—0.03,0.57) weak for Hy (—0.03,0.62) weak for Hy

Notes: Original refers to the results reported by Schaeuffele et al. (2024). Robustness 1 corresponds to the first
robustness analysis using RoOBMApgna. Robustness 2 extends the first robustness analysis by accounting for sample
overlap in the comparison group. Robustness 3 extends the second robustness analysis by removing potential outliers
(effect sizes larger than d = 3). The Estimate column shows overall effect size estimates with 95% confidence/credible

intervals in brackets.

interpretation.

The Tests columns show the test of the overall effect size estimate with the appropriate

14
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Table 3: Sensitivity Analysis of the Publication Bias Adjustment of the Overall
Effect of Transdiagnostic Cognitive Behavioural Therapies on Depression and Anx-
iety.

Depression Anxiety
Estimate Test Estimate Test
RoBMA with 0.10 BF10 =0.59 0.52 BFip =54
Selection Models (—0.22,0.70) weak for Hy (0.00,0.87) moderate for H;
RoBMA with 0.05 BFi9 =0.32 0.06 BFi9 = 0.40
PET and PEESE (—0.13,0.48) moderate for Hy (—0.19,0.53) weak for Hy

Notes: RoBMA with Selection Models corresponds to RoOBMApgyma omitting PET and PEESE style models from the
publication bias adjustment part. RoBMA with PET and PEESE corresponds to RoOBMApgyma omitting selection
models from the publication bias adjustment part. The Estimate column shows overall effect size estimates with 95%
credible intervals in brackets. The Tests columns show the test of the overall effect size estimate with the appropriate
interpretation.

15
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Table 4: Sensitivity Analyses of the by Comparison-Group Subgroup Analyses of
Transdiagnostic Cognitive Behavioural Therapies on Depression and Anxiety.

Depression Anxiety
Estimate Test Estimate Test

vs. DS-CBT

Original 0.09 p =0.269 0.09 p=0.091
(—0.07,0.25) not reject Hy (—0.01,0.20) not reject Hy

RoBMA-regression —0.24 BFi =14 -0.19 BF10=0.74
(—0.52,0.14) weak for Hf (—0.55,0.18) weak for Hy

ROBMAPSMA 0.01 BFlO =0.15 0.00 BFIO =0.11
(0.00,0.15) moderate for Hy (—0.01,0.10) moderate for Hy

vs. TAU

Original 0.90 p < 0.001 0.98 p < 0.001
(0.66,1.14) reject Hy (0.63,1.33) reject Hy

RoBMA-regression 0.28 BFy =3.1 0.32 BF15=3.0
(0.03,0.67) moderate for H; (—0.08,0.69) moderate for H;

ROBMAPSMA 0.48 BFlO = 2.8 0.33 BFIO =1.5
(0.00, 1.00) weak for Hy (—0.35,1.06) weak for H;

vs. Other

Original 0.27 p < 0.001 0.14 p=0.128
(0.13,0.42) reject Hy (—0.04,0.31) not reject Hy

RoBMA-regression —0.28 BFi g =1.9 —0.46 BFi=5.1
(—0.57,0.16) weak for Hy (—0.92,—-0.05) moderate for Hy

ROBMAPSMA 0.07 BFlO =0.57 0.02 BFIO =0.21
(—0.05,0.37) weak for Hy (—0.03,0.20) moderate for Hy

vs. WL

Original 1.23 p < 0.001 1.24 p < 0.001
(0.80,1.66) reject Hy (0.82,1.67) reject Hy

RoBMA-regression 0.38 BF1g = 14.3 0.37 BFg =47
(0.12,0.78) strong for H; (—0.03,0.76) moderate for H;

ROBMAPSMA 0.12 BFlo =0.86 0.15 BF10 =0.96
(—0.56,0.83) weak for H (—0.56,0.90) weak for Hy

Notes: Original refers to the subgroup analysis results reported by Schaeuffele et al. (2024) in Table 2. RoBMA-
regression corresponds to marginal mean estimates from robust Bayesian meta-regression. RoOBMApgna corresponds

to subgroup analyses performed by RoBMApgnya. The Estimate column shows effect size estimates with 95%
confidence/credible intervals in brackets. The Tests columns show the test of the effect size estimate with the
appropriate interpretation.
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Table 5: Replication Package Contents and Reproducibility

Replication Package Item Fully Partial No

Raw data provided
Analysis data provided

Cleaning code provided
Analysis code provided

Reproducible from raw data
Reproducible from analysis data

NN NS NN

Notes: This table summarizes the replication package contents contained in Schaeuffele et al.
(2024).
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