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Abstract

Zhao et al.'s (2023) recent meta-analysis of ACT vs. control interventions for depressive disorders
reported an overall meta-analytic effect size of Hedges g =-1.05. However, errors appear to have
been made in the extraction of effect sizes. Re-extraction of the effect sizes from the original
articles suggests that 3 of 8 recalculated effect sizes were erroneous: Standard Errors (SE) were
confused for Standard Deviations (SD) in two cases, and incorrect sample sizes were extracted in
one case. When the first meta-analysis they report was re-run following Zhao et al.'s (2023) analytic
strategy, the resulting meta-analytic effect size of Hedges' g = 0.68 was 35% smaller than that
reported in the original meta-analysis. The results of other subgroup meta-analyses reported by
Zhao et al. (2023) are likely also to be affected. Other aspects of Zhao et al. (2023) may also require
scrutiny for the presence of errors. Given the detected errors in the results, the conclusions of
Zhao et al. (2023) are undermined and likely require correction. All data and code available at
osf.io/jwecmu.
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Data

Available in OSF project: https://osf.io/jwcmu/

3/19


https://osf.io/jwcmu/

&2

— LIFECYCLE —

JOURNAL

Code

Available in OSF project: https://osf.io/jwcmu/
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Paper

Verification Report of Zhao et al. (2023) ‘Effect of Acceptance and Commitment Therapy for depressive
disorders: a meta-analysis’

Ian Hussey & Malte Elson

Zhao et al.'s (2023) recent meta-analysis of ACT vs. control interventions for depressive disorders
reported an overall meta-analytic effect size of Hedges g = -1.05. However, errors appear to have
been made in the extraction of effect sizes. Re-extraction of the effect sizes from the original
articles suggests that 3 of 8 recalculated effect sizes were erroneous: Standard Errors (SE) were
confused for Standard Deviations (SD) in two cases, and incorrect sample sizes were extracted in
one case. When the first meta-analysis they report was re-run following Zhao et al.'s (2023) analytic
strategy, the resulting meta-analytic effect size of Hedges' g = 0.68 was 35% smaller than that
reported in the original meta-analysis. The results of other subgroup meta-analyses reported by
Zhao et al. (2023) are likely also to be affected. Other aspects of Zhao et al. (2023) may also require
scrutiny for the presence of errors. Given the detected errors in the results, the conclusions of
Zhao et al. (2023) are undermined and likely require correction. All data and code available at
osf.io/jwcmu.

Zhao et al. (2023) present what they describe as “the most up to date meta-analysis examining the
effect of ACT [Acceptance and Commitment Therapy] for patients with depressive disorders.” (p.
10). Meta-analyses are often argued to be near the top of the hierarchy of evidence and are
influential in determining whether a given therapy is considered evidence-based, and how its
efficacy compares to other therapies (Tolin et al., 2015).

Elsewhere, however, numerous authors have highlighted the fact that meta-analyses frequency
contain errors and have poor reproducibility (Getzsche et al., 2007; Lakens et al., 2017; Lopez-
Nicolas et al., 2022). For example, among psychological meta-analyses, 45% of effect sizes (224 of
500) could not be reproduced from the original articles, leading to discrepancies in the meta-
analysis results in 39% of cases (13 of 33: Maassen et al., 2020). These errors are not random but
often take common and preventable forms (Kadlec et al., 2023). For example, 45% of highly-cited
meta-analyses in strength and conditioning research miscalculate at least one Standardized Mean
Difference effect sizes (e.g., Cohen’s d and Hedges' g) from Standard Errors (SE) instead of Standard
Deviations (SD), thereby greatly inflating the effect size estimate and distorting the meta-analytic
effect size.

Recently, the concept of the Verification Report has been introduced (Chambers, 2020): articles
whose primary goal is to verify the analyses reported in previous research so as to assess the
accuracy, robustness, and credibility of that work. Given the importance of meta-analyses for
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assessing the efficacy of psychotherapy, and at the same time the strong a priori probability that
such meta-analyses contain errors, I therefore sought to verify some of the key analyses reported
by Zhao et al. (2023).

Table 1. Influence metrics for Zhao et al.’s (2023) effect sizes

Article

Wendy
T. M.
Pots
2016

Situ
Yuyi
2022

Shima
Taman
naei
Far
2017

Ren
Zhihon
g 2012

Mehdi
Zemes
tani
2020

Louise
Hayes
2011

Lappal
ainen
2015

Ernst T.

Bohlm
eijer
2011
Chunxi
ao
Zhao
2022

Chen
Juan

rstude

nt

0.20

-0.30

1.51

-0.53

-2.11

-0.50

0.13

0.16

-0.53

DFFITS

0.06

-0.10

0.44

-0.18

-0.64

-0.15

0.04

0.05

-0.18

Cook’'s
distan
ce

0.00

0.01

0.19

0.04

0.37

0.02

0.00

0.00

0.04

Cov
ratio

1.34

1.20

1.04

1.31

0.97

1.24

1.31

A2

1.04

0.94

0.81

1.02

0.74

0.89

0.91

0.97

1.02

AQE

140.42

144.70

133.49

138.61

120.95

144.26

144.45

143.33

138.61

hat

0.10

0.09

0.08

0.10

0.09

0.08

0.09

0.10

0.10

weigh

9.76

9.25

7.97

9.75

8.70

8.40

8.92

9.50

9.75

DFBET @ Outlie
AS r

0.06

-0.10

0.44

-0.18

-0.64

-0.15

0.04

0.05

-0.18
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2021 | -1.09 | -034 | 0.12 1.12 0.86 136.07 | 0.09 9.09 -0.34
?{;’2" 4.74 1.52 1.03 0.47 0.32 56.20 | 0.09 8.91 1.55 *

Note: Rows shaded in grey present identical data, raising questions about plausibility or potential
duplication. See the “Reextraction of summary statistics” heading for discussion. For explanations of each
influence metric see the metafor documentation:
https://wviechtb.github.io/metafor/reference/influence.rma.uni.htm/

Figure 1. Reproduction of Zhao et al.’s (2023) meta-analysis sensitivity analysis from the
summary statistics reported in their forest plot (Figure 4).

Wendy T. M. Pots 2016 = X -0.56 [-0.89, -0.23]
Situ Yuyi 2022 o -1.05 [-1.58, -0.51]
Shima Tamannaei Far 2017 ——  0.71[-0.22, 1.64]
Ren Zhihong 2012 = B : -1.27 [-1.60, -0.94]
Mehdi Zemestani 2020 — § -2.64 [-3.36, -1.93]
Louise Hayes 2011 ——— -1.25 [-2.05, -0.44]
Lappalainen 2015 —. -0.62 [-1.28, 0.03]
Ernst T. Bohlmeijer 2011 —— -0.60 [-1.04, -0.15]
Chunxiao Zhao 2022 — - : -1.27 [-1.60, -0.94]
Chen Juan 2021 . -1.77 [-2.37, -1.17]
RE Model — -1.05 [-1.44, -0.66]

I T | | | | |
4 3 -2 A 0 1 2

Standardized Mean Difference

Reproduction of the first meta-analysis

Zhao et al. (2023) presented the results of multiple meta-analyses, associated sensitivity analyses,
and subgroup analyses. Here, I attempt to reproduce and verify the result of the first meta-analysis
reported and its associated forest plot (Figure 4, p. 6), which was reported to include the full set of
results from studies found to match the inclusion and exclusion criteria. The rationale for
scrutinizing this set of results was that any issues detected there would likely have downstream
implications for the other meta-analyses conducted on subgroups.

Under the subheading “Effect of ACT on depression”, Zhao et al. (2023, p. 6) reported that “Eleven
studies reported the effect of ACT on depression levels in 887 patients with depressive disorders. There
was statistically significant heterogeneity among the studies (p < 0.00001; I? = 93%), therefore, the
random effects model was used to conduct meta-analysis. There was significant treatment effect from
ACT in comparison to other treatments, as shown in the forest plot in Fig. 4.” However, Figure 4 does
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not actually present the results from this meta-analysis but rather, as its title states, “Effect of ACT
on depression in patients with depressive disorders after sensitivity analysis”. Zhao et al. (2023)
excluded A-Tjak et al. (2018) from the meta analysis, although they did not state their rationale for
doing so.

In order to attempt to reproduce the results of the meta-analysis, I first extracted the summary
statistics (M, SD, and N for both intervention and control groups) from Figure 4. Standardized Mean
Difference effect sizes were then recalculated using the metafor package’s (Viechtbauer, 2010)
escalc function. A random effects meta-analysis model was then fit using metafor’s rma function
using the DerSimonian-Laird estimator, on the basis that Zhao et al. (2023) fit their analyses in
Revman (The Cochrane Collaboration, n.d.) which uses that estimator by default. All data and code
for the verification can be found on the Open Science Framework (osf.io/jwcmu).

Although Zhao et al. (2023) did not state their specific rationale for excluding A-Tjak et al. (2018)
from their meta-analysis, it was nonetheless possible to check whether I arrived at a similar
conclusion. Using metafor’s influence function to detect effect sizes with undue influence on the
results (i.e., outliers) flagged A-Tjak et al. (2018) as the only likely outlier (see Table 1)'. Broadly
speaking, this analytic choice (although its specific method in the original publication remains
indeterminable) could therefore be reproduced.

Next, I fit a meta-analytic model to the remaining 10 studies to try to reproduce the meta-analysis
sensitivity analysis results reported in Zhao et al. (2023) Figure 4. For comparison, the original

results reported by Zhao et al. (2023, Figure 4) were meta-effect size?: Hedges' g =-1.05, 95% [-
1.44, -0.66], p <.00001. Heterogeneity: 2 = 0.31, I? = 84%. The results of the verification analysis
were almost identical: Hedges' g = -1.05, 95% [-1.44, -0.66], p <.0001. Heterogeneity: 2 = 0.32, I2 =
84%. That is, there was a.01 discrepancy between the original 72 and the recalculated result. These

results were therefore substantively verified with discrepancies within what could be accounted for
by rounding differences.

Reextraction of summary statistics

Although the sensitivity analysis results reported in Figure 4 were substantively reproduced from
the summary statistics reported in that figure, the validity of those results are reliant on the
summary statistics being accurately extracted from the original studies. Recent work has shown
that this is frequently not the case (e.g., Maassen et al., 2020). I therefore attempted to extract the
Mean, SD, and N for the ACT and control conditions at the post-intervention time point for each of
the original studies and compare them against the values reported in Zhao et al. (2023).

As a first step, I inspected the summary statistics reported in Zhao et al.'s (2023) Table 4 for
apparent errors or duplicates. The Ms, SDs, and Ns for both conditions were identical for two rows:
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that for the studies labelled “Ren Zhihong 2012” and “Chunxiao Zhao 2022" (see Table 2). This is
mathematically implausible and suggests that one or both are in error. I return to this point later.

Two articles with DOIs were only available in Chinese for a fee (Chen et al., 2021; Situ, 2022) and
were not accessed. One thesis (Ren, 2012) did not have a DOI listed and could not be found via
internet searches. It appears to be a thesis. Notably, Zhao et al. (2023) stated their search strategy
as “Studies published in both English and Chinese in peer reviewed journals were searched. We
also examined reference lists of appropriate articles in order to identify additional relevant
studies.” (p. 2), however their PRISMA flow chart (p. 4) does not state that they included any
unpublished studies from other sources. The provenance of Ren (2012) is therefore unclear. In
summary, the reproducibility of 3 of the 11 studies’ effect sizes was indeterminable.

In 3 of the remaining 8 articles (37.5%), the summary statistics (M, SD, or N) reported in Zhao et
al. (2023, Figure 4) did not match those re-extracted from the original studies. In two cases (A-Tjak
et al., 2018; Hayes et al., 2011), the original articles reported Standard Errors (SE) which were
incorrectly employed as Standard Deviations (SD) by Zhao et al. (2023) as if they were Standard
Deviations. This is a common and unfortunate issue in meta analyses (Kadlec et al., 2023), and is
problematic as SEs are much smaller than SDs which inflates the calculated Standardized Mean
Difference effect sizes. In the remaining case (Zemestani & Mozaffari, 2020), the sample sizes do
not match those reported in the original publication. This also distorts SMD effect sizes, although
in this case by a much

Table 2. Comparison of summary statistics reported in Zhao et al.’s (2023) forest plot
(Figure 4) vs. (b) re-extracted from the original articles.

ACT condition Control condition
Dupli
Article  Source @M SD N M sD N Compa | Duplica
rison te

Wendy
T.M. Zhaoet | 4,68 805 71 1934 | 855 78 Consist
Pots al. ent
2016

Re-

extracte | 14.68 | 8.05 71 1934 | 855 78

d
Situ

Zhao et Indet
Yuyi N a0 €t 1251 3.26 30 1552 | 235 30 r:inzslg
2022 :

Re-

extracte - - - - - -

d
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aei Far
2017

Ren
Zhihong
2012

Mehdi
Zemest
ani
2020

Louise
Hayes
2011

Lappala
inen
2015

Ernst T.
Bohlmei
jer 2011

Chunxia
o Zhao
2022

Chen

Zhao et
al.

Re-
extracte
d

Zhao et
al.

Re-
extracte
d

Zhao et
al.

Re-
extracte
d

Zhao et
al.

Re-
extracte
d

Zhao et
al.

Re-
extracte
d

Zhao et
al.

Re-
extracte
d

Zhao et
al.

Re-
extracte
d

28.20

28.20

13.61

20.70

20.70

66.05

66.05

13.34

13.34

15.94

15.94

13.61

13.61

16.28

16.28

9.48

3.40

3.40

3.24

14.12

6.75

6.75

10.37

10.37

9.48

9.48

10

10

92

26

23

19

19

18

18

39

39

92

92

18.54

18.54

26.05

32.57

32.57

70.68

70.68

17.85

17.85

22.07

22.07

26.05

26.05

7.65

7.65

10.06

5.15

5.15

4.20

13.93

7.34

7.34

9.99

9.99

10.06

10.06

76

30

29

11

11

20

20

42

42

76

76

Consist
ent

Indeter
minable

Inconsis
tent*

Inconsis
tent**

Consist
ent

Consist
ent

Consist
ent
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Juan Zhao et Indeter
2021 al. 49.36 2.18 30 54.36 3.29 30 minable

Re-
extracte | - - - - - -
d

A-Tjak Zhao et Inconsis
2018 al. 11.08 1.36 33 7.91 1.51 25 tent**

Re-
extracte | 11.08 7.81 33 7.91 7.55 25
d

Notes: * Incorrectly extracted result. ** Erroneously treated a Standard Error (SE) as a Standard Deviation
(SD).

Two rows shaded in grey present identical means (M), Standard Deviations (SD) and sample sizes (N) for
both conditions. This is mathematically implausible. Only one study could be re-extracted from the original
article, which produced consistent results (Chunxiao Zhao 2022), suggesting that the other row represents
the potential error (Ren Zhihong 2012).

smaller degree. In summary, only 5 of the 11 sets of summary statistics could be verified against
the numbers reported in the original articles. Both Zhao et al.'s (2023) summary statistics and the
re-extracted summary statistics are reported in Table 2.

As the results of the results labelled “Chunxiao Zhao 2022" could be reproduced from those
reportedin the original article, but original source of the identical summary statistics labelled “Ren
Zhihong 2012” could not be accessed, this may reasonably imply that it is the latter set of summary
statistics that are the erroneous duplicate. I therefore excluded the results of “Ren Zhihong 2012"
from all subsequent analyses.

Recalculation of effect sizes

Next, metafor’s escalc function was again used to calculate SMD effect sizes (Hedges' g) and its
variances. Recalculated Hedge’s g values differed from Zhao et al.'s (2023) by up to g = 1.78. Put
differently, the recalculated values were as little as 18.7% of the those calculated by Zhao et al.
(2023). This is notable for two reasons. First, the original article this effect size was calculated from
(A-Tjak et al., 2018) also reported an SMD effect size directly, but the discrepancy between A-Tjak et
al.'s effect size (d = 0.25) and Zhao et al.'s (2023) extracted effect size (g = 2.19) apparently did not
prompt the meta-analysts to re-examine whether it had been calculated correctly. Second, this
effect size was excluded as an outlier by Zhao et al. (2023), but this apparently did not prompt the
meta-analysts to re-examine whether it had been calculated correctly either. Both sets of effect
sizes are illustrated in Figure 2.

Figure 2. Comparison of effect size estimates calculated from summary statistics (a)
reported in Zhao et al.'s (2023) forest plot (Figure 4) vs. (b) re-extracted from the original
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articles.

Wendy T. M. Pots 2016 -

Situ Yuyi 2022 4

Shima Tamannaei Far 2017

Ren Zhihong 2012

Mehdi Zemestani 2020 -

Louise Hayes 2011 1

Lappalainen 2015 -

Ernst T. Bohimeijer 2011

Chunxiao Zhao 2022

Chen Juan 2021

A-Tjak 2018 A

o4

+

T T T T

-2 -1 0 1

Standardized Mean Difference

Comparison
® Consistent
X Inconsistent

+ Duplicate

o]

Indeterminable

Source
-8~ Zhao et al. (2023)

-8 Reextracted

Table 3. Influence metrics for the recalculated effect sizes after excluding the duplicate

Article

Wendy
T. M.
Pots
2016

Situ
Yuyi
2022

Shima
Taman
naei
Far
2017

Mehdi
Zemes
tani
2020

rstud Cook’s

Ude ' DFFITS  distan
nt

ce

0.29 0.09 0.01
-034 | -0.12 | 0.02
1.89 0.56 0.29
27 -082 | 0.52

Cov

2
ratio Ar AqE
1.39 0.66 73.81
1.23 0.58 75.98
0.99 0.46 66.15
0.82 0.36 53.00

hat

0.11

0.10

0.08

0.09

weigh | DFBET | Outlie
t AS r
11.19 0.09

10.28 -0.12

8.20 0.56

9.21 -0.83 *
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2011 0.59 0.19

Lappal
ainen 0.20 0.06
2015

Ernst T.
Bohlm
eijer
2011

0.24 0.08

Chunxi
ao
Zhao
2022

-0.66 -0.24

Chen
Juan -1.37 -0.45
2021

A-Tjak

2018 1.85 0.64

0.04

0.00

0.01

0.06

0.20

0.33

1.29

1.26

1.05

0.89

0.54

0.56

0.6

0.59

0.48

0.39

75.05

76.45

75.77

67.31

66.14

54.12

0.09

0.10

0.11

0.11

0.10

0.10

9.19

9.70

10.72

11.17

9.99

10.35

Note: For explanations of each influence metric see the metafor documentation:
https://wviechtb.github.io/metafor/reference/influence.rma.uni.html

Figure 3. Forest plot for corrected meta-analysis sensitivity analysis.

0.19

0.06

0.08

-0.24

-0.45

0.64

Wendy T. M. Pots 2016 . -0.56 [-0.89, -0.23]
Situ Yuyi 2022 — . -1.05 [-1.58, -0.51]
Shima Tamannaei Far 2017 —H——e——  0.71[-0.22, 1.64]
Louise Hayes 2011 —— -0.32 [-1.07, 0.43]
Lappalainen 2015 —— -0.62 [-1.28, 0.03]
Ernst T. Bohimeijer 2011 — -0.60 [-1.04, -0.15]
Chunxiao Zhao 2022 — 3 -1.27 [-1.60, -0.94]
Chen Juan 2021 —— 1.77 [-2.37, -1.17]
A-Tjak 2018 e 0.41[-0.12, 0.93]
RE Model —~ -0.61 [-1.04, -0.17]

| I I 1 I ]

-3 -2 -1 0 1 2

Corrected meta-analysis

Standardized Mean Difference

Following the same workflow as Zhao et al. (2023), a random effects meta-analysis was fit to the 10
effect sizes calculated from the summary statistics, after excluding the apparently duplicate results
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from Ren Zhihong 2012. The re-extracted summary statistics were used where possible. Where the
original article could not be obtained, Zhao et al.'s (2023) summary statistics were used on the
liberal assumption that they are correct.

When comparing the meta-analysis models fit to the 10 effect sizes, heterogeneity was lower in the
reextracted effect sizes (2 = 0.51, I? = 88.3%, H? = 8.53) than Zhao et al.'s (2023) reported effect

sizes (%2 = 0.85, I? = 93.1%, H% = 14.51). This is to be expected when some of Zhao et al.’s (2023)
effect sizes were erroneously inflated.

Following Zhao et al.'s (2023) analytic strategy, test of undue influence/outliers were calculated.
This was done using metafor’s influence function. The effect size from Zemestani & Mozaffari
(2020) was flagged as an outlier, and therefore excluded from the sensitivity analysis. This is in
contrast to Zhao et al. (2023) which excluded A-Tjak et al. (2018), which also happened to show a
non-significant effect.

Note that there are also other reasons to exclude the results of Zemestani & Mozaffari (2020). As
documented in a comment I wrote on PubPeer in February 2024
(https://pubpeer.com/publications/0E13E34679B18385D6C4C29143A9CD), several results reported in
that article appear to be mathematically impossible as they fail StatCheck (Nuijten et al., 2015;
Nuijten & Polanin, 2020), GRIM (Brown & Heathers, 2017), or GRIMMER tests (Anaya, 2016); the
reported SDs of the BDI-II scores (3.4 and 5.15) are implausibly small for BDI-II, which should be
around 8 to 12 (Wang & Gorenstein, 2013), and as a result the SMD effect size is implausibly
extreme (Hedges' g = -2.64). I also previously contacted the authors of Zemestandi & Mozaffari
(2020) by email in October 2023 and January 2024 to raise my concerns privately and seek
clarification from them. Unfortunately, I received no response to my emails and no replies have
been posted to PubPeer to address these concerns in the year between writing the PubPeer
comment (February 2024) and the writing of this Verification Report (February 2025). As such, the
Cochrane handbook recommends that such results be excluded on the basis that they are
currently ‘awaiting assessment’ (https://training.cochrane.org/handbook/current/chapter-05#section-
5-5-10).

The remaining 9 effect size estimates were then fit to a meta-analytic model, as before. The results
demonstrated a meta-effect size of Hedges' g = -0.61, 95% [-1.04, -0.17], p =.0065. Heterogeneity
was 72 = 0.36, I2 = 84.9%, H? = 6.62. As such, the corrected meta-analysis still found a statistically
significant standardized effect size, however the magnitude of this effect was 42.3% smaller than
that reported by Zhao et al. (2023) after correcting data extraction errors, duplications, and
reapplying outlier exclusions. The impact of these errors can also be expressed via the difference in
the Number Needed to Treat (NNT: Cook & Sackett, 1995) between the original and corrected
results: the original results suggest that an average of 1.84 people need to be treated for one
additional person to benefit, whereas the corrected meta-analysis suggests that 3.01 people need
to be treated for one to receive benefit. This 64% increase in NNT greatly changes the cost-benefit

14/19


https://pubpeer.com/publications/0E13E34679B18385D6C4C29143A9CD
https://training.cochrane.org/handbook/current/chapter-05#section-5-5-10
https://training.cochrane.org/handbook/current/chapter-05#section-5-5-10

&2

— LIFECYCLE —

JOURNAL

analysis of ACT for depression in terms of the resources per person who benefits from the
intervention.

Discussion

The results of Zhao et al.'s (2023) meta-analyses appear to be based on erroneously extracted and
miscalculated summary statistics that follow common patterns of error in the meta-analysis
literature such as confusing Standard Errors (SE) for Standard Deviations (SD; see Kadlec et al.,
2023). When the first meta-analysis they report was re-run following Zhao et al.'s (2023) analytic
strategy, the resulting meta-analytic effect size of Hedges' g = -0.61 was 42.3% smaller than that
reported in the original meta-analysis (g = -1.05).

These types of errors are both prevalent and preventable. Zhao et al. (2023) appear to have not
detected them despite multiple red flags being raised: the original articles reported effect sizes
that were very different from Zhao et al.'s (2023) estimates, and at least one erroneous effect size
was detected as an outlier. However, neither red flag apparently prompted the authors to revisit
their effect size extractions. Other warning signs were detected here, such as concerns about the
veracity of the results reported for one article included in Zhao et al.'s (2023) meta-analysis. Future
work may be aided by recent developments in the detection and exclusion of such problematic
data, such as the INSPECT-SR tool that is in development for Cochrane reviews (Wilkinson et al.,
2023).

Limitations

As discussed at the start of this document, no attempt was made to reproduce or attempt to
understand the impact of the detected extraction errors on the other (meta-)analyses reported in
Zhao et al. (2023), such as their subgroup analyses. It is likely that those subgroup analyses
reported after Figure 4 are also be affected by the issues detected here. It is also possible that
other issues exist, given that errors were made at the relatively simple data extraction phase.

Equally, this verification does not attempt to critique things that were not done by Zhao et al.
(2023). For example, the authors do not apply any method of bias correction for p-hacking or
publication bias, and instead take the reported results at face value. Applying such tests typically
shrinks the estimate of the true effect (Carter et al., 2019).

Conclusion

Given the detected errors in the results, the conclusions of Zhao et al. (2023) are undermined and
may require correction.
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Notes

1. Note that in all plots and tables I use the same labelling as Zhao et al. (2023). Note that there is
imperfect correspondence between Zhao's labels and the authors of the original studies. The
references (including DOIs) for the studies they refer to are available in the Supplementary
Materials.

2. Note that Zhao et al. (2023) were not explicit about whether they applied Hedge's correction to
their Standardized Mean Difference effect sizes, although they do mention it in Figure 3. Because
of this and the fact that it results in an equivalent effect size in my reanalysis, I employ it
throughout.
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