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Abstract

Background. Evaluating risk of bias (RoB) is a crucial step in systematic reviews and
meta-analyses to ensure trustworthy evidence. Cochrane’s RoB 2 tool is the most
widely used approach for assessing risk of bias in randomized controlled trials.
However, its application can be challenging, particularly in fields like psychother-
apy, where standard trial procedures such as double blinding are often unfeasible.

Objective. This article presents a context-specific operationalization and imple-
mentation guideline for applying RoB 2 to psychotherapy trials, addressing com-
mon challenges and ambiguities in this field.

Method. This guideline was developed based on empirical evidence, an expert
consensus process, and iterative piloting. It provides a structured interpretation of
all RoB 2 domains and signalling questions, adapted to the common methodological
features of psychotherapy trials.

Results. The operationalization resulted in 24 standardized RoB items with a har-
monized scoring logic, accompanied by a practical handbook offering domain-
specific advice and examples relevant to psychotherapy research. To support its
use, two open-access digital assistant tools (web-based and spreadsheet formats)
were developed to guide users through the rating process and facilitate integration
with systematic review workflows (metapsy.org/rob).

Conclusion. This guidance offers a practical approach for applying RoB 2 in psy-
chotherapy outcome research. It is intended to be used alongside the Cochrane
manual and may help improve the transparency and reproducibility of RoB 2 as-
sessments for psychotherapy trials.
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Introduction
Systematic reviews and meta-analyses of randomized controlled trials (RCTs) are
considered the gold standard in evidence-based decision making (Group, 1992),
significantly influencing clinical guidelines and policy (Steinberg, Greenfield, Wol-
man, Mancher, & Graham, 2011). When systematic reviews and meta-analyses are
conducted properly, the trustworthiness of their conclusions will ultimately depend
on the quality of their included primary studies. RCTs are considered the best de-
sign to examine the effects of an intervention due to their ability to provide causal
evidence. However, flaws in the design or execution, such as improper random-
ization or selective reporting, may lead to systematic errors or deviations from
the true effect of an intervention, also known as biases. If not properly prevented,
these problems can result in distorted estimates of treatment efficacy, by overesti-
mation (exaggerated treatment efficacy) or underestimation (underrated treatment
efficacy). Evaluating these biases is an essential step in any systematic review.

Cochrane’s Risk of Bias (RoB) tool is the most well-known and widely used method
to assess RoB in RCTs across disciplines (Jørgensen et al., 2016). This tool, in its
latest revised version (RoB 2) (Sterne et al., 2019), evaluates risk of bias across
five different domains of a clinical trial. Through a series of signalling questions,
reviewers can assess bias arising from 1) the randomization process, 2) deviations
from the intended interventions, 3) missing outcome data, 4) the measurement of
the outcome, and 5) the selection of the reported result. Risk of bias judgements
(low risk, some concerns, or high risk of bias) for each of these five domains can
be reached through algorithms based on the signalling questions. Wherever ap-
propriate, reviewers can override these algorithms with their own judgement. An
overall risk of bias score for each study is obtained, which is usually the worst risk
of bias score in any of the domains (e.g., overall high risk if one domain has a high
risk score; Sterne et al., 2019). Very detailed manuals for the application of the tool
have been developed (Higgins, Savović, Page, Sterne, & Group, 2019).

RoB 2 was designed to address the most recent theoretical and empirical advances
in the literature about bias. Nevertheless, some challenges have been described
when applying the tool. Independent studies have reported low agreements be-
tween reviewers, time-intensive assessments (about 30 minutes per study), and
an overall high complexity of application (Minozzi, Cinquini, Gianola, Gonzalez-
Lorenzo, & Banzi, 2020). A recent study of complex interventions reached sim-
ilar conclusions, finding that some signalling questions were too theoretical and
needed more practical guidance (Crocker et al., 2023). Domains that were partic-
ularly difficult to rate were missing outcome data, bias in the measurement of the
outcome in unblinded trials, and deviations from intended interventions (Crocker
et al., 2023; Minozzi et al., 2020).
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Evaluating RoB is particularly challenging in disciplines like psychotherapy, where
standard double-blind RCT procedures are not easily applicable. Unlike drug trials,
psychotherapy trials cannot achieve full blinding due to the nature of the interven-
tion. Therapists cannot be masked to the treatment being delivered, and control
groups do not have a placebo equivalent, making masking of participants unattain-
able (Cuijpers, in press). This results in concerns for risk of bias, especially related
to deviations from the intended interventions and the use of self-reports to measure
the outcome. These conceptual difficulties result in reviewers using very different
criteria for RoB or even skipping entire domains (Munder & Barth, 2018). Inconsis-
tencies in applying the RoB 2 tool across reviews can lead to different ratings for
the same trial, which can create conflicting conclusions in clinical guidelines.

Developing an implementation document tailored to the review context can facili-
tate the application of RoB 2, reduce time, and increase interrater reliability (Crocker
et al., 2023; Minozzi, Dwan, Borrelli, & Filippini, 2022) (Tomlinson et al., 2024). This
is also a recommendation given throughout the RoB 2 tool manual, which recom-
mends reviewers to specify in advance how signalling questions will be evaluated
based on the research context. To the best of our knowledge, no prior work has
provided specific recommendations for implementing the Cochrane RoB 2 tool in
the context of psychotherapy trials.

In the current article, we present an extensive operationalization of its signalling
questions and domains, addressing the particularities of psychotherapy trials. The
development of this operationalization was motivated by the need to conduct re-
liable and reproducible assessments in a large living meta-analytic database of
depression psychotherapy trials (Cuijpers, Harrer, Miguel, Ciharova, & Karyotaki,
2023; metapsy.org). Additionally, we developed digital assistant tools to facilitate
the application of this operationalization (metapsy.org/rob), which may also sup-
port other researchers working on similar projects.

Metʜod
This article outlines an operationalization of Cochrane’s RoB 2 tool for use in trials
of psychological interventions, developed through expert meetings, piloting exer-
cises, and meta-epidemiological evidence from psychotherapy trials. Additionally,
we aimed to optimize its implementation in large meta-analytic projects by integrat-
ing a suite of digital assistant tools (metapsy.org/rob).

Preliminary Assessment of the RoB 2 tool
First, we conducted a preliminary assessment of the RoB 2 to identify aspects that
required more specific guidance in the context of psychotherapy trials. For this, we
rated a sample of 35 trials comparing psychotherapies for depression with control
conditions. These trials are part of a living meta-analytic database comprising over
1,000 RCTs (Cuijpers et al., 2023; metapsy.org), to which we plan to apply RoB 2
ratings. The need for reliable and reproducible assessments within this database
motivated the development of the current implementation manual.
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Pairs of independent reviewers (all the authors from the current manuscript) were
provided with the original Cochrane RoB 2 documentation and guidance to perform
the ratings (Higgins et al.). Reviewers documented general challenges encountered
during the assessment process, such as items where discrepancies and uncertain-
ties were most common, as well as difficulties specific to the nature of psycholog-
ical interventions. This pilot exercise provided the foundation for the operational-
ization of RoB 2 presented in this article.

Process of Operationalization of RoB 2
Following the preliminary assessment of implementation needs, we conducted a
series of meetings in which experts in mental health and psychotherapy research
discussed all signaling questions and domains of the RoB 2 tool. Special attention
was given to the RoB indicators that generated more difficulties during the prelimi-
nary assesment. These meetings were held through monthly videoconferences for
one year and involved the entire author team. We also sought additional input from
experts within the team’s network on specific indicators.

The discussions focused on developing recommendations for applying the RoB 2
signaling questions to the psychotherapy field, while also considering how to inte-
grate the tool into the infrastructure of our living meta-analytic database. Through-
out the process, several rounds of piloting exercises were conducted between the
expert meetings. In these iterations, pairs of experts independently evaluated a
sample of trials using the proposed criteria. These rounds continued until consen-
sus was reached, resulting in the development of the final implementation manual.

Importantly, the recommendations presented here should not be considered as a
substitution of the Cochrane’s RoB 2 tool manual. Rather, our aim is to provide fur-
ther recommendations and an operationalization framework to facilitate the ratings
in the context of psychological trials. This aligns with the RoB 2 feature that allows
researchers to override the standard algorithmic scores when additional judgment
or evidence is available.

We focused our recommendations on individually randomized parallel-group tri-
als. Some of the core specifications from this extension can be applied for cluster
randomized trials or crossover trials, although these types of designs pose spe-
cific challenges that should be thoroughly evaluated. We refer the reader to the
Cochrane’s RoB 2 guidance tailored to to these types of designs.

Results
Preliminary Assessment of the RoB 2
The preliminary assessment of 35 trials highlighted several challenges in applying
the RoB 2 tool to psychotherapy trials. Challenges were identified across all do-
mains, and included inconsistencies in assessing baseline imbalances (Domain 1)
and general difficulties with blinding and defining deviations from intended inter-
ventions (Domain 2), selecting appropriate analysis methods for missing data (Do-

4 of 21

 . CC-BY-NC 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted June 30, 2025. ; https://doi.org/10.1101/2025.06.26.25330349doi: medRxiv preprint 

https://doi.org/10.1101/2025.06.26.25330349
http://creativecommons.org/licenses/by-nc/4.0/


Metapsy Risk of Bias  | Miguel et al., 2025

main 3), interpretation of self-report instruments (Domain 4), and procedures in the
evaluation of pre-specified outcomes (Domain 5). More details on these findings
are reported in the Supplement A.

The Operationalization of RoB 2
A detailed document describing the operationalization of the tool is provided in the
Supplement B and it is summarized in this section of the article. We operationalized
the guidance for each of the five domains (and 22 signalling questions) of the RoB 2
tool with 24 items that assist the application of the tool. We divided some signalling
questions into multiple questions to ease their standardization across trials and to
be able to keep better track of decisions. We also unified some signalling ques-
tions that could be rated simultaneously into one item. Importantly, all items were
reformulated so that all are scored in the same direction, in which “Yes/PY” (Yes/
Probably Yes) answers are always indicative of lower risk of bias. Based on the
answers to the 24 items, an RoB score in each domain can be calculated through
the algorithms in the Supplement B or by means of our digital assistant tools. These
algorithms follow the recommendations from the Cochrane RoB 2 manual, and are
supported by empirical evidence and content expertise in the field of psychother-
apy.

The questions conforming our operationalization of the RoB 2 tool are presented in
Table 1. Detailed descriptions for the assessment of each of these questions can
be found in the online handbook (metapsy.org/rob/handbook)) or in its pdf version
(Supplement B). In the following sections of this article, we will provide a general
overview of the different RoB domains while contextualizing the tool to psychother-
apy outcome research. Supplement D presents the results for the 35 trials rated
during the pilot exercises, with assessments conducted using the operationaliza-
tion presented in this manuscript.

Preliminary Considerations
One important point that reviewers should specify when using the RoB 2 tool is the
nature of the effect of interest. The effect of assignment to the interventions, or in-
tention-to-treat (ITT) effect, evaluates effectiveness regardless of whether partic-
ipants receive or adhere to the interventions. This effect could be of interest when
the aim is to evaluate the effect of offering an intervention in a health system. In
contrast, the effect of adhering to the intervention, or per-protocol effect, evaluates
the effectiveness of adhering to the intervention as specified in the trial protocol,
which is more directly applicable to clinical decisions for individual patients (Hig-
gins et al., 2019). Reviewers may also be interested in examining both effects. The
choice of effect of interest has an impact on the assessment of Domain 2. In our
operationalization, we focused on the effect of assignment to intervention, as this
is typically prioritized by clinical guideline developers and policymakers. However,
if reviewers wish to assess the effect of adhering to intervention, Domain 2 of the
RoB 2 tool contains a section specific to that aim.
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As recommended by the RoB 2 tool (Sterne et al., 2019), risk of bias should be as-
sessed for a specific result, outcome, and time point, although some biases may
apply to the entire study.

Domain 1. Bias Arising from the Randomization Process

Randomization aims to balance prognostic factors between the groups, preventing
confounding. To ensure successful randomization, participants should be allocated
to groups through a process involving chance, such as a random numbers table
(Higgins et al., 2019). This process is known as allocation sequence generation.
The next step that must be taken is to prevent selective allocation of participants
based on prognostic factors. This can happen when trial staff and participants have
knowledge about what the next assignment is and can therefore have influence
on the allocation to the groups. A safeguard to prevent this is allocation sequence
concealment, such as organizing the allocation process through an indepedent or-
ganization.

The RoB 2 tool also includes an assessment of baseline imbalances to detect prob-
lems with the randomization process. Severe imbalances may suggest deliberate
alterations to the randomization process. Important imbalances to consider include
large differences in group sizes (relative to the intended allocation ratio), excess
in statistically significant differences in baseline characteristics, imbalances in key
prognostic factors, and excessive similarity between groups at baseline. Impor-
tantly, these imbalances should exceed what could be expected by chance.

The specific considerations in psychotherapy trials pertain to defining the key
prognostic factors that are specific to each psychotherapeutic intervention and
mental health problem. We focused on two aspects: imbalance in the number of
randomized participants and baseline clinical severity. Imbalance in randomized
participants is examined through the proportion assigned to one group and its 99%
confidence intervals. If the intervals do not cover the expected proportion (e.g.,
50% in a 1:1 allocation), this may indicate imbalance. Baseline severity is examined
using the standardized mean difference (SMD) between groups at baseline and its
99% confidence intervals. An SMD > 0.2 (with 99% CI lower limit > 0) could be
suggestive of baseline imbalance.

We selected baseline severity as the key prognostic factor because it is consis-
tently reported across trials, can be examined objectively, and it has been shown
to be a consistent predictor of treatment outcome in various types of psychological
interventions for common mental health conditions, such as depression (Driessen,
Cuijpers, Hollon, & Dekker, 2010; Bower et al., 2013; Karyotaki et al., 2018; Reins et
al., 2021; Kuyken et al., 2016; Furukawa et al., 2018; Furukawa et al., 2021; Cuijpers
et al., 2022), anxiety (e.g., Rosenfield et al., 2019; Scholten et al., 2023) or PTSD
(de Haan et al., 2024; Wright et al., 2024). Other prognostic factors may emerge
depending on the mental disorder and clinical context. In such cases, our opera-
tionalization should be adjusted to include additional variables.
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Domain 2. Bias Due to Deviations from Intended Interventions

As described earlier, we focused on the effect of assignment to interventions. This
domain assesses bias arising when the intended interventions are not delivered
as planned. Reviewers should assess three key aspects (Higgins et al., 2019): (1)
whether participants and personnel were blinded, (2) whether any deviations oc-
curred due to the trial context, and (3) whether appropriate analyses were used to
estimate the effect of assignment i.e., ITT analysis.

This domain focuses on deviations from the intended interventions as specified in
the trial protocol, particularly those arising because the intervention was delivered
in the context of a randomized trial rather than routine care (Higgins et al., 2019).
The intended interventions must be pre-specified in detail in the trial protocol, in-
cluding any changes allowed in response to participant status (e.g., switching if the
patient worsens). Changes that align with the protocol should not be considered
as bias. This includes a precise definition of the control condition. Unfortunately,
these descriptions are often lacking or vague in trial protocols and publications.
One notable example is care as usual, a highly heterogeneous control condition that
is typically under-described in psychotherapy trials (Watts et al., 2015; Cuijpers et
al., 2021).

One important type of deviation is non-protocol interventions (also known as co-
interventions). These are interventions received during the trial that were not part
of the specified plan and that may introduce bias if they are related to the outcome.
Whether such interventions introduce bias depends on the review’s research ques-
tion (Higgins et al., 2019). Even when co-interventions are not fully specified in
the trial protocol, they may still be acceptable if they align with the broader review
protocol. For example: In a trial of psychotherapy for depression, a participant al-
located to “treatment as usual” (e.g., psychoeducation by a general practitioner)
was dissatisfied with the randomization outcome. This participant had expected to
receive the promisimg intervention developed for this trial, as announced in a flyer.
As a result, the participant seeks additional care from another clinic and receives
the same type of psychoeducation as in the “treatment as usual” group.

This does not constitute a deviation. However, if the participant is referred to a
psychiatrist who prescribes antidepressant medication, this is a deviation from the
intended control condition, as antidepressant medication was not pre-specified
in the protocol. Since antidepressant medication will likely affect the participant’s
symptoms, this deviation is expected to influence the outcome. If, however, the
referral aligns with the broader definition of “treatment as usual” in the review, it
may not compromise the validity or applicability of the trial’s results in the context
of the review. This highlights the importance of clearly defining what constitutes
“treatment as usual” in the protocol and trial reports. A vague or flexible approach
in defining this can obscure what the RCT is actually comparing.

This example illustrates a key factor that may give rise to deviations from the in-
tended interventions: blinding. In pharmacological trials, participants and person-
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nel are unaware of whether the participant is receiving the active treatment or a
placebo. Successful blinding protects against deviations caused by knowledge of
the assignment. However, attempts to blind participants and personnel do not al-
ways result in successful blinding (e.g., side effects in drug trials might break the
blinding). Thus, the success of blinding should be carefully assessed (Lin et al.,
2022) (Tajika et al., 2023). At the same time, failure of blinding does not automati-
cally mean bias due to deviation from the intended interventions. In psychotherapy,
blinding is rarely feasible and arguably counterproductive, as therapeutic engage-
ment requires participant awareness and expectations (Baskin, Tierney, Minami, &
Wampold, 2003; Munder & Barth, 2018). In fact, this awareness has been described
as a necessary mechanism of therapeutic change (Doering, Glombiewski, & Rief,
2018; Wampold & Imel, 2015). However, this lack of masking may introduce bias
through subtle psychological effects, such as disappointment. For example, par-
ticipants in a waitlist control group may be less motivated to engage in solving their
problems because they know they will eventually receive the active intervention.
This has been evidenced in the literature, with waitlist-controlled trials being as-
sociated with an overestimation of psychotherapy effects (Furukawa et al., 2014;
Cuijpers, Miguel, Harrer, Ciharova, & Karyotaki, 2024; Michopoulos et al., 2021).
This risk can be mitigated by selecting more robust control conditions, such as
high-quality protocolized usual care.

The influence of these subtle factors (expectations, disappointment) can often
be inferred indirectly by examining deviations from protocolized interventions. Re-
viewers assessing this domain must consider whether deviations arose due to the
trial context itself or whether they would likely have occurred in routine care. (Hig-
gins et al., 2019). For instance, dropouts due to side effects of antidepressants
would be expected even outside the trial context and, therefore, would not intro-
duce bias in an ITT analysis. If these influential deviations are unbalanced between
groups, it is more likely that the intervention effect estimate is biased. Reviewers
should make agreements on how an imbalance between groups is defined.

The last part of this domain evaluates whether there was an appropriate analysis to
estimate the effect of assignment to intervention. In this case, an adequate analysis
should follow the ITT principles (Hollis & Campbell, 1999; Detry & Lewis, 2014), an-
alyzing participants according to the group to which they were originally assigned
(regardless of the intervention finally received) and including all randomized partic-
ipants in the analysis (regardless of the actual adherence of the participants; Hig-
gins et al., 2019). Approaches such as “per-protocol” analyses (exclusion of those
who did not receive the allocated intervention) or “as treated” analysis (analysis
of participants according to the intervention received, rather than the originally
assigned) should be considered inappropriate. For example, it is not appropriate
if participants are excluded due to not receiving a minimum number of treatment
sessions. Reviewers should examine if such approach may have resulted in a sub-
stantial impact in the effect estimates. If the number of excluded participants or
participants analyzed in the wrong group is very small, the impact will be less likely.
A threshold of 5% could be taken as a rule of thumb; however, even exclusions of
less than 5% can have a substantial impact if the outcome is rare or if exclusions
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are linked to prognostic factors (Higgins et al., 2019). Therefore, a precise assess-
ment of the available information in each trial is warranted.

Domain 3. Bias Due to Missing Outcome Data

Missing outcome data (i.e., missing data from the measured outcome at a given
time point) poses a threat to the validity of trial results. It can compromise the
core principle of randomization, which aims to balance prognostic factors between
groups. For example, if more severely depressed participants drop out from the
psychotherapy group than from the control group, and the analysis is based only
on those who remain in the study, the results are likely to be biased. Therefore,
the reasons for missing data are a very important source of information for under-
standing whether missing could be associated to bias. If the reason for missing
data is unrelated to the outcome (e.g., funding termination or technical problems
during assessment), the results will less likely be biased. However, if missing data
is related to the intervention or the true value of the outcome (e.g., side effects,
worsening symptoms), bias is more likely.

To rate this domain, reviewers should first evaluate whether outcome data is avail-
able for nearly all randomized participants. As generally outlined in the Cochrane
RoB 2 manual (Higgins et al., 2019), we consider that bias is likely ruled out when
data is available for 95% or more of the randomized participants. If missing data
exceeds this threshold, further evaluation of how the missing data was handled is
required. A careful assessment is recommended for rare binary outcomes, as even
smaller proportions of missing data can lead to RoB.

Appropriate methods for handling the impact of missing data may include mixed
models for repeated measures, also known as growth curves, using several time
points (e.g., mid-treatment, post-test, follow-ups), multiple imputation following
the state of the art procedures (application of Rubin’s combination rules or similar
methods that incorporate imputation uncertainty, use of important auxiliary vari-
ables in the imputation model, imputations generated separately by arms, or con-
trolled/reference-based imputation; Barnard & Rubin, 1999; von Hippel & Bartlett,
2021; Sullivan, White, Salter, Ryan, & Lee, 2018; Carpenter, Roger, & Kenward, 2013;
Cro, Morris, Kenward, & Carpenter, 2020), or sensitivity analyses testing a range
of plausible assumptions for the missing mechanism, resulting in no substantial
differences between them. Other methods for handling missing data may also be
adequate, such as generalized estimating equations (Little et al., 2012). Methods
for imputing data such as “last observation carried forward” should not be consid-
ered as appropriate.

If no appropriate methods for correcting the impact of missing data were used (or
if this is unclear), RoB 2 users can further look at indirect evidence that may be
indicative of risk of bias (Higgins et al., 2019). In our implementation guideline, we
focus on examining a) whether the reported reasons for missing data indicate that
missingness could depend on its true value (e.g., funding termination would not be
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indicative of risk of bias), b) large imbalances in the proportion of missing data be-
tween the groups (considering as large imbalance a difference between the groups
of above 20%, as a rule of thumb), and c) differing reasons for missing data be-
tween the groups (e.g., in the intervention group missing data is related to clinical
severity, while in the control group participants with higher severity remain in the
trial to get acces to the intervention after the post-assessment).

Domain 4. Bias in Measurement of the Outcome

This domain evaluates biases that arise from systematic differences between ex-
perimental and control groups in the measurement of the outcome. To assess this
domain, RoB 2 recommends evaluating a) whether the method of measuring the
outcome is appropriate, b) whether it does not differ between groups, c) who is the
assessor, d) whether the assessor is blinded, and e) whether the assessment of
the outcome is likely influenced by knowledge of treatment allocation.

The evaluation of the first two points is straightforward. Trials must assess the out-
come using an appropriate instrument (e.g., properly validated), and the assess-
ment process must be consistent between groups. The third question, regarding
who the assessor is, can be more complicated in psychotherapy trials. In essence,
all mental health outcomes are patient-reported, either in a self-rated questionnaire
or as answers during an interview with a clinician. In the first case, participants
rate their symptoms by themselves through the completion of a questionnaire (e.g.,
Beck Depression Inventory II, BDI-II). In the second case, a clinician interviews the
participant in a structured or semi-structured format. The advantage of involving
a clinician in the assessment is that, in principle, as compared to self-reports, a
further element of blinding can be included. For instance, using an independent
assessor who is unaware of treatment allocation. Still, even when blinded clinicians
are the evaluators, these outcomes are essentially patient-reported, and thus we
cannot rule out an effect of unmasking. However, it has been generally assumed
that even in those circumstances, masked clinicians can offer more objective as-
sessments. For example, clinicians can interpret the changes in behavior, facial
expressions, or verbal outputs of the patients. Masked clinician assessments are
thus usually assessed as low risk of bias by reviewers in our field, while the use
of self-reports has often been assessed very differently between reviews (ranging
from low risk to high risk).

Given these divergences in the field, we empirically examined whether there are
differences between these types of assessments across psychotherapy trials for
depression (Miguel et al., 2025; Cuijpers, Li, Hofmann, & Andersson, 2010). We
found that self-reports produced somewhat smaller effect sizes compared to clin-
ician-rated instruments, probably not resulting in clinically meaningful differences
when clinicians are masked. Depression scales administered by unmasked clini-
cians produced substantially larger effect estimates than self-reports, with a dif-
ferential SMD of 0.20. These results indicate that the lack of blinding of participants
does not seem to influence self-reported assessments compared to the gold stan-
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dard measurement of masked clinicians. We cannot truly evaluate the difference
between self-reports and a completely objective measure of depression, because
such a measure does not exist in the context of psychotherapy.

Therefore, based on the comparable outcomes between self-reports and the gold-
standard of masked clinician-rated scales, and based on the precondition that par-
ticipants need to be aware of receiving a psychotherapeutic intervention, we con-
sider that there is no evidence for bias arising from the use of self-reports. It is not
likely that the assessment of the outcome is influenced by the knowledge of the
intervention in this case.

Still, some considerations should be checked for self-reports. For example, tehre
should be no evidence of participants misreporting their symptoms - or there
should be a safeguard to prevent this. If there is concern that patients underre-
ported their severity (e.g., to please the therapists or researchers when self-reports
are completed in front of them therapist at the last session), reviewers should con-
sider whether this could lead to a higher risk of bias.

Domain 5. Bias in Selection of the Reported Result

This domain assesses bias due to selecting the reported result. This means that
the results that are reported from a trial are based on their direction, magnitude, or
statistical significance. For instance, by selecting among multiple effect estimates
from different outcome domains (e.g., anxiety severity), scale and time point (e.g.,
GAD-7 at 8-weeks post-randomization), or analyses (e.g., differences between
groups in mean change from baseline to week 8).

The implementation of safeguards against this type of bias still has much room for
improvement in the field of psychological interventions. In an in-depth examination
of this bias across trials on psychotherapies for depression (Miguel et al., 2021), we
found that only 21% of trials (75 out of 353) were prospectively registered. Of these
75 prospectively registered trials in which selective reporting could be reliably ex-
amined, 17% were judged to involve selection of the reported result. The method of
aggregation or analysis metric could not be examined due to the small number of
trials that pre-specified this information. Effect sizes diverged by an SMD of 0.27
between trials with and without selective reporting, suggesting that this bias may
be associated with overestimated treatment effects. This lack of prospective reg-
istration is a widespread issue in psychological treatment research, also observed
in trials on anxiety disorders (Papola et al., 2022), obsessive compulsive disorder
(Wang et al., 2024), borderline personality disorder (Storebø et al., 2020), and post-
traumatic stress disorder (Mavranezouli et al., 2020), among others.

As recommended in the RoB 2 manual (Higgins et al., 2019), we assess selection
based on a particular outcome measurement and on a particular analysis. The
evaluation of this domain depends on the meta-analysts’ protocol regarding the
choice of outcome measures. Some meta-analysts may include all available mea-
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surements for a given outcome domain (e.g., anxiety symptoms), even if this en-
tails including multiple measurements from within a study. Others might decide on
more restrictive approaches (e.g., including only assessor-rated anxiety severity).
To guide the evaluation, reviewers can check if the trial has a registration, proto-
col, or statistical analysis plan. If available, it should be ascertained whether the
outcomes were prospectively specified, (i.e., before unblinded outcome data were
available). At least scale and time point should be pre-specified. An analysis plan
should also be prospectively specified, although these are still often unavailable.
Once a reliable source of pre-specified scale(s)/time point/analysis is found, re-
viewers can evaluate whether all outcomes of interest were appropriately reported
and if the reported analysis was not selected.

Examples of selective reporting include selecting one time point from a range
of measurements, reporting only one instrument from a set of pre-specified mea-
sures, or analyzing data as a binary outcome (e.g., remission) when an analysis
based on continuous data (e.g., change from baseline in symptom severity) was
pre-specified. Reviewers should judge whether these selections were influenced
by the direction, magnitude, or statistical significance of the results. Also, they
should consider whether data from the outcome of interest can be made available
through other means, such as contacting study authors. Importantly, RoB 2 is as-
sessed at the outcome level. Therefore, even if a trial shows signs of selective
reporting through e.g., omitting a pre-specified outcome for anxiety in systematic
review for depression, this does not lead automatically to high RoB if the omitted
outcome is not considered of interest for the review.

Digital Assistant Tools
To facilitate the implementation of our operationalization, we developed two types
of digital assistant tools tailored to different use cases. The most user-friendly
option is the online RoB Assistant (metapsy.org/rob/assistant, Figure 1), an online
questionnaire that allows users to answer each item directly. Brief guidance is pro-
vided with each item, with more detailed explanations available in the online hand-
book or its pdf version (Supplement B). Each question also includes links to related
materials from Cochrane’s handbook (Higgins et al., 2019). The assistant allows
reviewers to address relevant signalling questions step by step. Based on the given
answers, the tool automatically skips questions that are not required to complete
the rating algorithm. Once the questions are completed, he assistant calculates the
domain and overall scores using the algorithms than run behind the web-app. The
results for the rated study can be downloaded in various formats. We believe this
web-app is particularly helpful for training novel reviewers in RoB rating.

For experienced reviewers and those working with large meta-analytic datasets,
we developed a spreadsheet-based version of the tool (Supplement C; D), which
offers more flexibility than the online RoB Assistant. This spreadsheet integrates
with the metapsyTools package in RStudio (Harrer, Kuper, Sprenger, & Cuijpers,
2022), as well as its user-friendly RoB web-app (metapsy.org/rob/database-app).
To use these functions, users need to provide the datasets used in their analyses
and the predefined spreadsheet rating template (Supplement C; D).
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Table 1: Questionnaire outlining RoB 2 specifications for use in psychotherapy trials.

Reference. Higgins, J. P., Savović, J., Page, M. J., Elbers, R. G., & Sterne, J. A. (2019). Assessing risk of bias in a randomized
trial. Cochrane handbook for systematic reviews of interventions, 205-228. Note. Detailed descriptions for the assessment of
each of these questions can be found in the online handbook (metapsy.org/rob/handbook) or in its pdf version (Supplement
B). The algorithms for calculating overall and domain RoB scores are also available in Supplement B and in in the online
handbook. These algorithms follow the same logic as Cochrane’s RoB 2, with the overall score being the worst RoB score in
any of the domains (e.g., overall high risk if one domain has a high risk score).
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Figure 1. Digital assistant tool to facilitate of risk of bias ratings in the context of
psychotherapy trials.

Note. The digital assistant tool is openly available at metapsy.org/rob/assistant.

This setup allows to perform assessments for each specific trial result that will be
meta-analyzed. Importantly, these functions can automatically pre-calculate some
standardized items, such as unbalanced clinical severity between the groups,
based on the collected review data (e.g., baseline means and standard deviations
for the outcome of interest). Domain and overall scores are automatically generated
and appended to the analysis dataset. Additionally, other useful functions from the
metapsyTools package can be applied, such as “checkRoBDiscrepancies”, which
flags discrepancies between raters and provides Cohen’s 𝜅 as an index of agree-
ment.

Discussion
Evaluating risk of bias is an essential step in any well-conducted systematic review.
By using risk of bias assessment tools such as RoB 2 (Sterne et al., 2019), reviewers
are able to identify methodological flaws in RCTs that may distort the true effect
of an intervention. An accurate assessment of bias requires careful consideration
of the specific context of each review. It has been proposed that implementation
manuals tailored to these contexts may improve the reliability of the assessments
(Minozzi et al., 2020). In research domains where the conventional gold-standard
procedures for RCTs are not easily applicable, such as in psychotherapy, these im-
plementation manuals may provide particularly valuable guidance.

Given this context, and also based on our need to assess RoB in a large, living data-
base of over 1,000 trials on psychotherapy for depression (www.metapsy.org) (Cui-
jpers et al., 2023), we developed an operationalization and implementation manual
for Cochrane’s RoB 2 tool in the context of psychotherapy outcome research. This
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operationalization was developed through consensus meetings and piloting exer-
cises involving experienced mental health researchers, and was guided by meta-
epidemiological evidence in the field. An additional important aim of this opera-
tionalization was to facilitate the use of RoB 2 in large meta-analytic projects by
reducing application time and improving agreement among multiple reviewers. To
facilitate its application, we accompanied the operationalization with open digital
tools (metapsy.org/rob/), which may be particularly helpful to researchers involved
in similar projects and can serve as a resource for training new reviewers.

In the near future, we aim to apply RoB 2 to all the trials included in this meta-an-
alytic database. Given the large number of studies that need to be rated, we will
approach this task in phases, starting with the largest, most homogeneous set of
trials (psychotherapy vs. control conditions, >500 trials). This initial phase will allow
us to test the tool’s performance and examine some domains in depth. We hope
that the application of the RoB 2 assessments to this complete cohort of trials will
provide future insights to the meta-epidemiological literature in the psychotherapy
field. For instance, we will be able to estimate the prevalence of different types
of biases, as well as their association with under- or overestimation of treatment
effects.

It is important to note that this operationalization is not intended to substitute
Cochrane’s RoB 2 tool but to supplement it, providing context-specific recommen-
dations. Several limitations of our implementation manual for RoB 2 should also be
taken into account. First, the use of cut-offs in evaluating some items (e.g., 5% of
missing data, SMD > 0.2 for baseline severity imbalance, etc.) may not align with
RoB 2 guidance, which recommends avoiding fixed cut-offs in favor of a more nu-
anced and individualized evaluation of each trial. However, in meta-analytic pro-
jects involving a large number of trials and multiple reviewers (as in our future im-
plementation case in the Metapsy database), the use of predefined cut-offs might
facilitate inter-reviewer agreement, as well as the development of digital assistant
tools. The application of such cut-offs, along with the overall high level of item
standardization, was a necessary and justifiable compromise because of the spe-
cific focus of our dataset and homogeneity of the trials therein.

Another limitation is that this article and the domain explanations primarily focus on
individually randomized parallel-group trials, as they are currently the most com-
mon design in psychotherapy trials. Nevertheless, most of the items in this oper-
ationalization can also be applied to cluster trials, adding the signaling questions
specific to these designs. Similarly, due to the nature of our project, we also focused
our implementation guideline for reviews that aim at evaluating the “intention-to-
treat effect” rather than the “per-protocol” effect. Reviewers focusing on the latter
should consult the guidance in the RoB 2 manual for assessing Domain 2 (Higgins
et al., 2019).

One further limitation is the lack of inter-rater agreements on the initial ratings used
to develop the final version of the tool. Given that this was not a pre-planned pro-
ject, and the discrepancies were lengthy discussed in group until consensus was
reached, we did not keep track of all the disagreements. We plan to present inter-

15 of 21

 . CC-BY-NC 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted June 30, 2025. ; https://doi.org/10.1101/2025.06.26.25330349doi: medRxiv preprint 

https://metapsy.org/rob
https://doi.org/10.1101/2025.06.26.25330349
http://creativecommons.org/licenses/by-nc/4.0/


Metapsy Risk of Bias  | Miguel et al., 2025

rater agreement data in future work, where we will rate the >500 trials comparing
psychotherapies to control conditions. A further limitation is the lack of empirical
research across psychotherapy trials to inform decision-making in some RoB 2 do-
mains (e.g., deviations from intended interventions).

This gap could be a consequence of poor reporting in the primary trials. Much of
the meta-epidemiological evidence guiding our operationalization comes from de-
pression trials, although we did not intend to limit it to this field. We plan to update
our online handbook as new evidence becomes available to inform and refine our
recommendations. Finally, it is worth noting that RoB ratings can be adapted when
reviewers have access to individual patient data (IPD) from the included trials. For
example, missing outcome data may be adequately handled by the reviewer’s sta-
tistical models, and ratings for selective outcome reporting might change if unpub-
lished data becomes available via IPDs.

Due to the scope of this article, we have not focused on other general problems
in psychotherapy research but that are also relevant for the design of future RCTs.
For example, problems with the use of weak control groups (e.g., waitlist), the
imprecise definition of “treatment as usual”, researcher allegiance, small sample
sizes, lack of assessment of adverse events, and poor reporting in general (Cui-
jpers & Cristea, 2016) (Cuijpers, in press) (Cuijpers, 2019) (Watts, Turnell, Kladnit-
ski, Newby, & Andrews, 2015) (Cuijpers, Quero, Papola, Cristea, & Karyotaki, 2021).
Moreover, there are other aspects related to the quality of implementation of treat-
ments that are also important to consider in the psychotherapy field. The training
and supervision of therapists, use of a manual, or the evaluation of treatment fi-
delity are relevant for evaluating the effect of adhering to intervention.

Despite these limitations, we hope that researchers in our field will benefit from the
general conceptualization of risk of bias in psychotherapy trials discussed in this
article, and that the presented materials serve as helpful guidance for future meta-
analytical projects. The use of implementation manuals can contribute to a more
efficient use of time and personnel resources, and most importantly, to reduce er-
rors and increase consistency and transparency across the ratings (Minozzi et al.,
2022). Not accounting for the unique characteristics of psychotherapy trials may
lead to researchers omitting or inadequately evaluating certain RoB domains, which
has important implications. The certainty of the evidence, evaluated through means
such as GRADE assessment (Guyatt et al., 2008), partly depends on the risk of bias
assessed in systematic reviews. If systematic reviews use very different standards
for assessing risk of bias, the conclusions reached in clinical guidelines could be
misleading. Thus, reaching some common ground for the implementation of RoB
2 in psychotherapy trials is essential, particularly for large systematic reviews that
can significantly influence policy-making decisions.

□
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