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Abstract

Objective: This article aims to illustrate practical issues related to the preparation and 
interpretation of systematic reviews and meta-analyses of clinical trials on the effective-
ness of psychotherapy. The text serves as a useful guide and map, facilitating orientation 
in the process of creating such studies and enabling critical evaluation of their results.

Theses: 1) The importance of systematic reviews and meta-analyses. Meta-analyses 
and systematic reviews are key methods of data synthesis in psychology and form the 
basis for evidence-based clinical decisions. In the field of psychotherapy, hundreds of re-
view papers are published every year. 2) Variable quality of review studies. Reviews 
vary in methodological quality and risk of bias, which affects the certainty of the conclu-
sions drawn and their applicability in practice. 3) Stages of preparation and report-
ing. The article describes the formal steps involved in creating systematic reviews and 
meta-analyses, including defining the research question, the importance of pre-registra-
tion, and the use of reporting standards. 4) Measures of effects and certainty of res-
ults. The most commonly used measures of effect (e.g., standardised mean differences, 
odds ratios, number needed to treat, remission rates, or cut-off point-based indices) and 
assessments of certainty of results, such as measures of bias and heterogeneity, are dis-
cussed. 5) Graphical elements and additional analyses used in meta-analyses.
Graphical representations of meta-analysis results and analytical methods aimed at re-
ducing bias are presented.

Conclusions: Systematic reviews and meta-analyses form the foundation of evidence-
based clinical practice and play an important role in formulating therapeutic recom-
mendations in psychotherapy. However, their interpretation requires awareness of the 
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processes behind their creation and the ability to critically assess the quality and limita-
tions of these works. 

Keywords: meta-analysis, systematic review, clinical trials, metapsychology

Clinical trials provide information on the safety and effectiveness of psycho-
therapy, limiting the influence of cognitive distortions that negatively affect de-
cisions made in everyday clinical practice. These include cognitive biases such 
as illusory correlation, hindsight bias, confirmation bias, authority bias, funda-
mental attribution error, and many others. Clinical studies, which aim to sys-
tematically collect data using scientific methods, are partially free from some of 
these biases. “Partially” and “some”, but it should be emphasised that they have 
a significant advantage over unsystematic observations in this respect. State-
ments such as “I don’t need any research – I can see what works in my office” 
will not be uttered by someone who has knowledge of cognitive and social psy-
chology, especially cognitive distortions in clinical practice (reviews in: Bowes et 
al., 2020 or Lilienfeld et al., 2014) or about the discrepancy between clinicians’ 
assessments of their effectiveness and actual effectiveness (e.g., Hannan et al., 
2005; Kraus et al., 2011; Walfish et al., 2012).

There are many types of clinical trials of psychological therapies2, all of which 
are important for building reliable knowledge about the usefulness of therapy 
(APA Presidential Task Force…, 2006). In evidence-based practice (EBP), ran-
domised controlled trials (RCTs) and their syntheses are recognised as the most 
important source of data on the effectiveness of interventions (e.g., Burns et al., 
2011; Evans, 2003). This also applies to psychotherapy (APA Presidential Task 
Force, 2006; Dozois et al., 2014). In addition, the importance of RCTs with a low 
risk of bias is emphasised (e.g., Jobst et al., 2016), especially in the case of stud-
ies concerning isolated clinical problems (Philips & Falkenström, 2021).

However, a simple search in the PubMed database for the phrase psycho-
therapy AND (trial OR case) shows that since 2013, over 4,000 scientific papers 
containing these terms have been published annually. Even if we exclude the 
vast majority as unrelated to the topic we are interested in, we quickly realise 
that keeping up to date with the literature on psychotherapy research is beyond 
the capabilities of a single person. Thus, we face the same problem that the cre-
ators of the modern concept of meta-analysis faced (Shadish & Lecy, 2015): how 
to aggregate and synthesise a huge amount of data when the traditional method 

2 Definition according to Tolin et al. (2025, p. 6): “A psychological treatment is an in-
tervention consisting of specific actions between a mental health professional and a pa-
tient or client, with the intent of engaging mental (e.g., cognitive, emotional), behavioral, 
or interpersonal processes, in the service of modifying health outcomes, and whose core as-
sumptions about its procedures and mechanisms of change are founded in psychological 
science and are consistent with scientific understanding”. In this article, due to the multi-
tude of definitions and discussions surrounding them, when referring to psychotherapy, it 
should be assumed that it means psychological therapy in the above-mentioned sense.
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of narrative review3 is no longer sufficient? It is worth mentioning here that one of 
the first contemporary meta-analyses was created to summarise the results of sev-
eral hundred studies on the effectiveness of psychotherapy (Smith & Glass, 1977).

A systematic review is a work that aims to collect, extract and synthesise 
data on a given topic as comprehensively as possible. A meta-analysis, or ‘ana-
lysis of analyses’, is a statistical aggregation of the effects of many individual 
studies in order to integrate their conclusions (Glass, 1976). The present work 
refers to both systematic reviews and meta-analyses, but for the sake of simpli-
city, it has been assumed in this work that the term ‘meta-analysis’ refers to 
both types of work, as a systematic review is an indispensable element of meta-
analyses of independent studies.

In psychotherapy research, the integration of findings primarily concerns 
their effectiveness, but also other phenomena, such as adverse effects (e.g., Moritz 
et al., 2019) or characteristics of the therapeutic process that influence its effect-
iveness (e.g., Ciharova et al., 2024). In addition to aggregating large amounts of 
data and integrating findings from multiple studies, meta-analyses have several 
other advantages. One of them is a more accurate and impartial assessment of 
the effects obtained in studies, as researchers tend to present their results in 
a positive light, even if the data themselves do not necessarily justify such a pos-
itive view (Cuijpers & Cristea, 2016; Stoll et al., 2020). Another is that it allows 
for greater statistical power (i.e., a greater likelihood of detecting an effect that 
actually exists in the study) by aggregating multiple observations and narrow-
ing the measurement error of the results (Cohn & Becker, 2003). An additional 
advantage is the transparency of presenting research problems and the system-
atic way of presenting the results of this type of work.

Nevertheless, the disadvantages of meta-analyses should also be men-
tioned. One of the key disadvantages is the overestimation of the effect sizes ob-
tained in them, despite attempts to moderate the bias resulting from not includ-
ing all studies (Kvarven et al., 2020). Furthermore, a search limited to titles and 
abstracts in the PubMed database for the phrase psychotherapy AND (meta-
analysis OR systematic review) shows that 284 such papers were published last 
year alone. This means that keeping up to date with meta-analyses on psycho-
therapy is a difficult and time-consuming task, and this task becomes even more 
difficult when we consider that they vary in quality.

Therefore, this paper aims to provide a synthetic overview of the process of 
preparing meta-analyses and interpreting their results, taking into account ef-
fect measures, data quality assessments, and graphic elements. Another aim is 
to show the importance of meta-analyses in clinical practice and in the develop-
ment of treatment guidelines. Due to the breadth of the topics covered, a certain 
degree of brevity is unavoidable. Those who would like to gain a more compre-
hensive understanding of the issue of research aggregation may refer to books 

3 A narrative review is a method of synthesising research in which the results presen-
ted in individual studies are described sequentially. A definite limitation of this method is 
that some results may be emphasised without adequate justification, e.g., based on the re-
searcher’s preferences (Higgins et al., 2024).
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(e.g., Higgins et al., 2024; Rothstein et al., 2005). This work is intended to be 
a map and guide for psychotherapy practitioners who would like to use scientific 
evidence in accordance with the spirit of EBP (Spring, 2007). It may be particu-
larly useful for those who feel that there may be a discrepancy between their 
professional training and their ability to understand scientific research. The aim 
of the work will be achieved if the reader of the meta-analysis is able to under-
stand its purpose, the results obtained, their limitations, and the conclusions 
that can be drawn from all this, and at the same time, not be led astray.

How are Meta-Analyses Created? 
Research Question, Pre-Registration, and Reporting Standards

Research Question – What Do We Want to Find Out?

A properly asked question is a key element of meta-analysis, as it determ-
ines how and what kind of data we will search for and then interpret. The most 
popular and recommended (e.g., Tolin et al., 2015) method is to use the PICOTS 
acronym. A detailed explanation of the acronym is presented in Table 1 (p. 173), 
and below is an example of its use in the context of psychotherapy for depres-
sion. It should be added that the ‘S’ in this acronym can also be interpreted as 
study design or type, i.e., information about the type of research we are inter-
ested in (e.g., quantitative) (cf. Methley et al., 2014).

To paraphrase Chmielowski, someone unfamiliar with EBP might say that 
‘Everyone knows how effective psychotherapy for depression is’. However, we will 
rely on completely different evidence when we want to know how effective it is:

a. individual and outpatient (S) cognitive psychotherapy (I) for adolescents 
with a first episode of depression (P) compared to supportive psychother-
apy (C) in reducing the severity of interpersonal difficulties (O) in the 
year following the end of therapy (T)?

b. group cognitive psychotherapy (I) conducted in a psychiatric ward (S) for 
people with treatment-resistant depression (P) compared to waiting for 
therapy (C) in reducing the severity of suicidal thoughts and frequency of 
attempts (O) in the period immediately after the end of treatment (T)?

The above example of two research questions, in which the only common 
elements are the main clinical problem and the psychotherapeutic approach, 
highlights the importance of precisely formulating a research question. This was 
already noted in the 1990s, with the practical idea that precise formulation of 
questions translates into accurate decisions in clinical practice (Richardson et 
al., 1995, as cited in Davies, 2011).

What Studies are Included in Meta-Analyses?

Meta-analyses can synthesise results from studies using different methods, 
e.g. a meta-analysis of correlational studies can be conducted. In studies on 



the effectiveness of psychotherapy, these may be meta-analyses of cohort studies 
or studies measuring change between the beginning and end of therapy (pre-
test-post-test design), but most often they will be RCTs. In this research design, 
participants are randomly assigned to two or more conditions that differ in the 
type of intervention offered (or lack of intervention in the case of control condi-
tions involving waiting for therapy or clinical monitoring). Randomisation, an 
element of RCTs that distinguishes this method from other clinical trials, aims 
to minimise differences between study groups. This makes it possible to inter-
pret the results obtained in this way as causal effects. In this concept, individu-
als randomly assigned to conditions differ only in terms of their assignment, 
which is responsible for the differences observed between individuals. It is worth 
mentioning here that the pre- and post-intervention measurement scheme often 
used in psychotherapy research is subject to a greater risk of systematic error, 
as it does not allow for the control of effects related to the passage of time or be-
ing monitored by specialists, and in the case of active control conditions (dis-
cussed below), effects related to expectations or non-specific therapeutic factors.

In RCTs, at least one group should be the experimental condition, i.e. the 
group undergoing psychotherapy, and at least one should be the control condi-
tion. There are various control conditions in RCTs. Commonly encountered ones 
include treatment as usual (TAU), waiting list, and placebo therapy. TAU is dif-
ficult to define precisely, as it can vary significantly between studies (cf. Watts 
et al., 2015). Waiting list as a control condition involves informing patients 
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Table 1

Expansion and Explanation of the PICOTS Acronym (Based on Daview, 2011 and Tolin 
et al., 2015)

Meaning Explanation

P Population

The population of individuals who participated in the intervention study; 
e.g., people with a specific diagnosis (e.g., people with social phobia), a specific 
degree of severity (e.g., people after their first episode of psychosis), specific 
characteristics (people whose parents used physical violence), or specific life cir-
cumstances (e.g., war refugees).

I Intervention
The intervention that was the subject of the study; e.g., cognitive behavioural 
psychotherapy, psychotherapies with an emotion regulation training component, 
online psychotherapies without psychotherapist support.

C Comparator Control condition against which the effects of the intervention are compared, 
e.g. inactive (waiting list) or active (pharmacotherapy, supportive psychotherapy).

O Outcome

Evaluated effects of intervention; e.g., those related to the severity of clinical 
symptoms (e.g., depression, anxiety), physiology (e.g., brain activity), function-
ing (e.g., level of daily activity), or social and epidemiological indicators (e.g., 
healthcare costs).

T Timeline
The duration of treatment or the period during which the effects are measured; 
e.g. therapy lasting 3 months or a year, measuring the effects immediately after 
the end of therapy or several months after its completion.

S Setting Psychotherapy setting, e.g. individual or group therapy, outpatient therapy or 
therapy in a psychiatric ward.
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assigned to this group that they will have to wait for treatment. Patients in this 
group are examined at the beginning and end of the waiting period, which 
serves as a reference point for those undergoing psychotherapy during this time. 
Placebo therapy means treatment without ‘active’ elements that, according to 
the assumptions of the therapy, would affect the patient’s well-being and health. 
Its effects are related only to the patient’s expectations and attitude. The use of 
this term in psychotherapy research, where non-specific effects associated with 
therapeutic contact cannot be ignored (Kirsch, 2005) and where different condi-
tions can produce different expectation effects (Boot et al., 2013), has been criti-
cised. Another type of control condition is the use of another recognised or simil-
arly effective therapeutic method (active control), which allows for a direct 
comparison of their results.

Estimates of psychotherapy effectiveness depend on the type of control con-
dition used. In general, the effectiveness of psychotherapy compared to waiting 
for therapy is greater than its effectiveness compared to active control condi-
tions (Kowalski et al., 2024; Michopoulos et al., 2021). Therefore, information 
about the condition to which psychotherapy is compared is crucial for under-
standing the synthesis of research results.

It is worth mentioning here that direct comparisons of the effects obtained 
in different studies are subject to serious limitations, and it should not be dir-
ectly concluded that if therapy A is more effective than B (A>B) and B is more 
effective than C (B>C), then automatically A>C (so-called transitivity; Baker 
& Kramer, 2002). Studies of non-inferiority and superiority of interventions re-
quire additional factors to be taken into account, rather than direct comparison 
alone (Leon, 2011). There are methods of data synthesis that allow for the estim-
ation of indirect effect sizes, e.g., network meta-analyses, but due to limited 
space, this topic will not be developed in this paper (those interested can refer to, 
for example, Caldwell et al., 2005; Hutton et al., 2015; Salanti, 2012). Neverthe-
less, it is simply wrong to conclude that something is more effective based on 
a comparison of two effect sizes obtained from the synthesis of different studies. 
An example of such an error would be comparing the effect of a small psilocybin 
RCT with meta-analyses of studies on psychotherapy and pharmacotherapy 
(Davis et al., 2021), where an additional level of error, apart from the naive as-
sumption of transitivity, is the comparison of the effect of a small RCT with the 
effects of meta-analyses, which offer an averaged estimate but with a much nar-
rower confidence interval.

Many RCTs also measure the stability of results in the long term after the 
end of therapy (follow-up). This is usually between 3 and 12 months, but follow-
up measurements can be found 2 or 5 years after the end of therapy. In meta-
analyses of the stability of psychotherapy effects, results from specific time inter-
vals are usually analysed together, e.g., up to 6 months, 6–12 months, and over 
a year. 

Meta-analyses also summarise the results of studies that did not use ran-
domisation, and thus the possibility of drawing causal conclusions based on them 
is limited (e.g., Harrer et al., 2023). An example of non-random assignment 
to groups is the analysis of patients’ symptom profiles and their assignment to 
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the intervention that is ‘best suited’ to that profile (e.g., Levi et al., 2016). An-
other type of non-randomised study is a cohort study with multiple measure-
ments, in which participants are not assigned to different conditions, or this is 
done without the researcher’s intervention.

Preregistration

In recent years, there has been a debate about the reliability and stability of 
results (or replicability, e.g., Nosek et al., 2022) observed in psychological re-
search (Open Science Collaboration, 2015) and science in general (Ioannidis, 
2005). One important practice that can help to obtain reliable research results is 
pre-registration. Its main premise is to describe the study’s method (hypotheses, 
tools, procedures, etc.) before it begins with sufficient accuracy to shift the em-
phasis from exploration to hypothesis testing (Nosek et al., 2018). The aim is to 
avoid, for example, making hypotheses after the results are known, the effect of 
hindsight, or simply manipulating the parameters of statistical analyses in order 
to prove the existence of postulated effects at the expense of reliability (e.g. Chan 
et al., 2004).

In the case of meta-analyses, the importance of pre-registration is twofold. 
First, at the level of individual studies, pre-registration means that we can con-
sider such a study to be less prone to bias associated with, for example, selective 
reporting. We can also find records in repositories indicating that such a study 
was being prepared. Consequently, we can take its (non)presence into account in 
the meta-analysis, reducing the file drawer effect (discussed below). Secondly, at 
the level of the meta-analysis itself, pre-registration allows for a more accurate 
formulation of the research question and avoids biases associated with analytical 
decision-making (e.g., which studies to exclude) when the results are already 
known. Additionally, it avoids duplication of effort among researchers, as the 
process of preparing a systematic review and meta-analysis can be lengthy, and 
the presence of pre-registration sends a clear signal to other researchers that 
work of this type is in progress.

Although in research on psychological and behavioural interventions 
(Riehm et al., 2015) and meta-analyses in psychology (Sandoval-Lentisco et al., 
2025), pre-registration is a relatively recent concept and not yet a widely used 
practice, it has been recognised as essential in the standards for creating re-
views and meta-analyses of health interventions.

Standards for Creating and Reporting Reviews

There are many guidelines for creating and reporting meta-analyses. Here, 
we will mention those that are publicly available and considered a standard. 
The purpose of such standards is to ensure the quality of meta-analyses and the 
clarity of their results. This is intended to result in high quality and reduced 
risk of bias.
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The Cochrane Initiative manual (Higgins et al., 2024) plays a leading role in 
the creation of reviews, providing a comprehensive description of the process of 
preparing a synthesis of research on health interventions, including psychother-
apy. In the case of standards for reporting review results, PRISMA (Preferred 
Reporting Items for Systematic reviews and Meta-Analyses, Liberati et al., 
2009) is most commonly used. PRISMA is a comprehensive list of elements that 
should be included in the description of a meta-analysis, from the title, through 
the search strategy, data extraction, risk of bias assessment, to conclusions and 
information about the sources of funding for the study. For example, PRISMA 
standards specify that a work that is a systematic review or meta-analysis 
should have this specified in the title, which makes it easier to find such studies 
by narrowing the search fields in the database.

How to Interpret Meta-Analysis Results? Effect Measurements, 
Risk of Bias Assessment, and Data Visualisation

Effect Measurements

The most commonly used effect measures in meta-analyses are standard-
ised mean differences (SMD), number needed to treat (NNT), odds ratios (OR) 
estimates, and the proportion of people who have achieved remission or signific-
ant improvement.

The latter is most often calculated in three ways. Each of them has its limit-
ations, which are worth mentioning. The first is the reliable change index (RCI; 
Jacobson & Truax, 1991), in which the most important parameters are the vari-
ance of the tool’s results and its temporal stability. Its assumption is to calculate 
a cut-off point for which there is significant certainty that the observed change 
can be attributed to the effect of the intervention rather than to the measure-
ment error of the tool. There are many points of criticism regarding this index 
(McAleavey, 2024), including, for example, the difficulty of demonstrating signi-
ficant change (i.e., conservatism), relating group variance to the results of 
a single patient, or loss of information through dichotomisation of a continuous 
variable. The second method is to assess improvement based on a cut-off point 
set for a given tool. This method assumes that individuals who score below 
a specified cut-off point have a non-clinical severity of a given symptom. It 
shares some limitations with RCI, such as the dichotomisation of a continuous 
variable. A more specific limitation is that it does not take into account the reli-
ability of the tool, which can lead to situations where a minimal change in score, 
e.g., from one point above the cut-off point to one point below, leads to the con-
clusion that there has been a significant improvement in functioning (e.g., An-
dersson et al., 2025). The last method is to assess remission based on not meet-
ing the diagnostic criteria after the end of therapy. This method, like the 
previous one, may result in an assessment in which a transition from relatively 
low symptom severity to a ‘subclinical’ level is treated as a significant improve-
ment, despite not being reflected in the patient’s actual level of functioning. It is 
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also worth mentioning the indicators from the Minimal Important Difference 
family, which are sometimes used in psychotherapeutic research (e.g., Copay et 
al., 2007).

Standardised Mean Difference (SMD)

SMDs are indicators in which the difference between two measurements 
(e.g., between two groups or before and after therapy within one group) is calcu-
lated and divided by the summed standard deviation (Lakens, 2013). The most 
popular measure of effect size used in meta-analyses is Hedges’ g (which is a mod-
ified Cohen’s d with an adjustment for small sample size, more in Hedges, 2025).

SMDs in intervention studies are most often in the range of –1 to 04, which 
depends, for example, on the control condition used or the type of disorder being 
treated with psychotherapy (e.g., Cuijpers et al., 2025), but they can also fall out-
side this range because they are dimensionless (Hedges, 2025). Traditionally (fol-
lowing Cohen), effect sizes from different ranges are interpreted as small (d = –0.2), 
medium (d = –0.5), and large (d = –0.8), but this is an arbitrary division, and there 
is no justification for adhering strictly to these interpretations (Lakens, 2013).

A more intuitive way of understanding SMD indicators may be to analyse 
the overlap between the distributions of results for two groups, e.g., those parti-
cipating in therapy and those in the control group. Figure 1 (p. 178) shows two 
distributions of variables with effect sizes d = 0.80 and d = 0.20. For the ‘large’ 
effect, the distributions overlap by about 69%, and about 79% of those participat-
ing in therapy have scores above the control group’s average score. For a ‘small’ 
effect, the distributions overlap by 92%, and approximately 58% of the therapy 
group has scores above the control group’s average score. However, it should be 
noted that this interpretation is only possible if the assumptions of normality of 
distribution and equality of group variances are met (Hedges, 2025). Readers 
can check for themselves how Cohen’s d can be interpreted using this applica-
tion: https://rpsychologist.com/cohend/ (Magnusson, 2025).

Number Needed to Treat (NNT)

Another measurement of effectiveness is the estimated number of people 
who should undergo psychotherapy, compared to a control intervention, in order 
to achieve the desired therapeutic effect in one person. This effect may be the 
avoidance of an adverse event (e.g., suicide attempt) or the achievement of satis-
factory improvement or remission (Hodgson et al., 2011). 

The NNT is calculated by dividing the ratio of the difference in outcomes 
(improvement vs. no improvement, etc.) in the control group and the experi-
mental group by the ratio of outcomes in the control group minus the ratio of 

4 Or from 0 to 1, depending on which of the two groups is the reference group (experi-
mental or control). This means that when interpreting the effect sizes, attention should be 
paid to the description provided alongside them, and not just the sign, in order to correctly 
interpret the direction of the relationship between the groups.

https://rpsychologist.com/cohend/
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outcomes in the experimental group, according to the formula NNT = 1 / (ratio of 
outcomes in the control group – ratio of outcomes in the experimental group). 
Thus, in a situation where significant improvement is observed in all individu-
als in the experimental group and in no individuals in the control group, the 
NNT is 1. If improvement is observed in half of the individuals in the experi-
mental group and in no individuals in the control group, then NNT = 2. If im-
provement is observed in half of the study group and in 25% of the control group, 
then NNT = 4.

Unfortunately, there is no way to accurately estimate NNT based on effect 
size without knowing the ratios described here (cf. Furukawa & Leucht, 2011), 

Figure 1

Visualisation of two effect sizes, Cohen’s d = 0.2 (small effect) and 0.8 (large effect), as-
suming that the results of both groups are normally distributed, their distributions were 
identical before the start of therapy, and the combined standard deviation is SD = 15. 
Prepared using a programme developed by Magnusson (2025).

Cohen’s d = 0.20

Cohen’s d = 0.80

therapy group control group

therapy group control group

60 70 80 90 100 110 120 130 140 150
symptom severity

60 70 80 90 100 110 120 130 140 150
symptom severity
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but Furukawa (1999) proposed a method for estimating NNT based on Cohen’s 
d, which is important for practitioners for whom NNT may be a more intuitive 
indicator of treatment effectiveness than the standardised difference of means. 
A calculator based on this method is included in the application mentioned in 
the previous subsection

A complementary indicator to NNT is Number Needed to Harm, i.e., the 
quotient calculated in the same way, but for adverse events. This type of indic-
ator allows for the assessment of the safety profile of psychotherapeutic inter-
vention.

Relative Risk and Odds Ratio

Other measures used to present meta-analysis results are relative risk (RR) 
and odds ratio (OR). They are particularly useful for presenting dichotomous 
treatment effects, e.g., remission vs. no remission, as a ratio of probabilities or 
odds5. Relative risk is the ratio of the probabilities of events occurring in two 
groups in relation to observable effects, and the odds ratio is the ratio of the odds 
of an event occurring to the odds of it not occurring in two groups (e.g., Andrade, 
2015; Schmidt & Kohlmann, 2008). In a situation where a denotes the achieve-
ment of a therapeutic effect in the experimental group, b denotes the absence of 
this effect in the experimental group, c denotes the occurrence of the effect in the 
control group, and d denotes the absence of the effect in the control group, the 
relative risk is calculated according to the formula RR = (a / [a+b]) / (c / [c+d]), 
and the odds ratio as OR = (a/b) / (c/d).

OR is a more common estimate in psychotherapy research, but due to the 
significant difference between the two indicators when the frequency of ob-
served events is high (Schmidt & Kohlmann, 2008) and the less intuitive inter-
pretation of OR, it is worth illustrating the difference between the two indicat-
ors with examples.

– Example 1: 80% of patients in the therapy group achieve remission, com-
pared to 50% in the control group. In this case, the relative risk is RR = 1.6, 
which can be interpreted as a 60% higher risk of achieving remission for 
those participating in therapy compared to the control group, and OR = 4, 
which can be interpreted as a four times greater chance of achieving re-
mission among those participating in therapy (the odds in this group are 
4 to 1) compared to the odds of those in the control group (odds 1 to 1).

– Example 2: If 80% of people in the treatment group achieve remission and 
only 20% in the control group, then RR = 4, which means a four times 
higher risk of remission in people in the treatment group compared to the 

5 An intuitive example that helps to understand the difference between the concepts of 
risk and chance is a dice. Risk is the probability that a given event will occur, i.e., the risk of 
rolling a 6 on a dice is 1/6 ≈ 0.17, while chance is the ratio of the probability of an event oc-
curring to the probability of it not occurring, i.e., the chance of rolling a 6 on a dice is 1 to 5, 
or 0.20. (Andrade, 2015).
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control group, and OR = 16, which means a 16 times greater chance of 
achieving remission in people in the treatment group (odds ratio 4 to 1) 
compared to the odds in the control group (odds ratio 1 to 4).

Confidence Intervals and Prediction Intervals

For averaged indicators such as SMD or OR in meta-analyses, confidence 
intervals (CI) and prediction intervals (PI) are also presented, most often for the 
95% level. In general, the narrower the interval, the more precisely we are able 
to determine the estimated effect.

The confidence interval means – in the simplest example – that with 100 
identical studies with calculated CIs, 95 of these intervals contain the true value 
of the effect in the population (which means that there is a risk that the interval 
calculated in ‘our’ study is one of the 5% that do not contain the population para-
meter). The CI is therefore interpreted as the range within which the ‘true’ effect 
size in the study population lies, the estimated certainty of the effect. CIs that 
touch 0 in the case of SMD or 1 in the case of OR are interpreted as statistically 
insignificant. This interpretation is based on the possibility that the actual ef-
fect in the population is nonexistent.

The prediction interval means – again, using the simplest example – the 
values of the effect sizes that we can obtain in 95 out of 100 studies similar to 
those included in the meta-analysis, which we could conduct in the future (Int-
Hout et al., 2016). The PI is therefore interpreted as the range within which the 
effect size in the next study from the population of studies included in the meta-
analysis is likely to fall, i.e., the estimated variability of the effect between stud-
ies. PIs that touch 0 in the case of SMD or 1 in the case of OR are interpreted as 
an indicator of high variability in the analysed results.

For example, a meta-analysis result in which the 95% CI for SMD = 0.60 is 
0.20 to 1.00; but the 95% PI is –0.10 to 1.30, means that the effect of the inter-
vention is statistically significant, but there is high variability between indi-
vidual studies, which may result in the next study in the series having zero or 
the opposite effect to the average effect of previous studies.

Subgroup Analysis and Metaregression

Analysis of meta-analysis results broken down into subgroups allows us to 
determine whether any characteristics of the studies modulate the effects ob-
tained in the study (Deeks et al., 2023). For example, in a meta-analysis that ag-
gregates many different studies, we can expect varied therapeutic effects de-
pending on whether whether the effect is calculated based on studies with 
a high or low risk of bias, individual or group therapy studies, studies involving 
patients diagnosed with depression or anxiety disorders, or even on which con-
tinent the study was conducted (all these analyses and others can be found, for 
example, in Andersson et al., 2025). 

It is important that the type and number of subgroups analysed are limited, 
theoretically justified, and defined before the analysis is conducted (and preferably 
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pre-registered), and that the number of studies included in the meta-analysis is 
sufficient for this type of analysis (Deeks et al., 2023). An example illustrating 
the carelesness of subgroup analysis can be found in a seemingly humorous ex-
ample from medical research, where patients were divided according to their zo-
diac sign, and it was shown that the position of the sun against the star systems 
at the time of birth is associated with a reduced protective effect of aspirin in the 
prevention of heart attacks (Sleight, 2000).

Metaregression is an extension of the idea of subgroup analysis (Deeks et 
al., 2023), except that, instead of a single categorical variable, multiple categor-
ical and continuous variables can be analysed at once (whether there are enough 
studies available to perform such an analysis is a separate issue). Similar to lin-
ear regression, study characteristics serve as predictor variables, and the pre-
dicted variable is the effect size (SMD or OR). 

Conducting a meta-regression allows us to address the problem of high di-
versity of studies included in the meta-analysis (more on this below), thanks to 
the possibility of identifying which study characteristics are associated with the ob-
served heterogeneity and may modulate the observed effects (Baker et al., 2009). 
An example of this is a meta-analysis of 15 approaches to psychotherapy for de-
pression, in which the estimated effectiveness of different methods varied depend-
ing on the risk of bias in the studies analysed, the type of control group, or whether 
the study was conducted in a Western country or not (Cuijpers et al., 2020).

How do We Assess the Quality of Meta-Analyses? 
Analyses of Risk of Bias and Heterogeneity

Psychotherapy studies can vary significantly, among other things, due to 
the populations studied, therapeutic methods, duration of treatment, setting in 
which therapy is conducted, etc., but also due to the quality of the research 
methods used. Therefore, an important element of meta-analysis is also an ana-
lysis of how this diversity may affect the interpretation of the results obtained.

Bias in clinical studies and their meta-analyses refers to the occurrence of 
a systematic error that may distort the results obtained. However, bias should 
be distinguished from non-systematic measurement error. An example of such 
an error is the variability observed in questionnaire measurements, which are 
inherently inaccurate. Bias, on the other hand, is a type of systematic error 
where the estimated effect sizes will deviate in a similar, systematic way from 
the real effect. An example of such bias is the effect of researchers’ expectations, 
which, if it actually distorts the results, will result in the effectiveness of a given 
intervention being ‘inflated’ in seemingly independent studies.

Risk of Bias Assessment in a Meta-Analysis

When evaluating studies, we talk about the risk of bias (Boutron et al., 2023) 
because we do not have information about whether a given source of bias could 
actually have manifested itself in a given study. For example, the lack of blinding 
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of researchers does not automatically mean that the results are biased, but the 
risk of bias is higher compared to a similar study in which they were blinded. To 
illustrate this point, a new meta-analysis of studies on psychotherapy for depres-
sion found no significant differences between the assessment of symptom sever-
ity by participants in psychotherapy and that by blinded clinicians (Miguel et al., 
2025). This may mean that, contrary to intuition, patient assessments are not 
more biased (e.g., due to the expectation effect) than clinician assessments.

The most commonly used tool for assessing the risk of bias in randomised tri-
als included in the meta-analysis is the Cochrane tool for assessing risk of bias in 
randomised trials, currently in its updated version, i.e. RoB 2 (Sterne et al., 
2019), and in the case of non-randomised trials, ROBINS-I (Sterne et al., 2016). 
These tools are used to assess, for example, the risk of bias resulting from: inad-
equate randomisation (or inadequate description of the procedure), lack of blind-
ing, selective presentation of data on study participants or measurement tools 
(Higgins et al., 2023; Sterne et al., 2023). It is also worth considering the risk of 
bias associated with conflicts of interest, allegiance bias (Cuijpers & Cristea, 
2016; Munder et al., 2013), or sources of research funding. Recently, these sources 
of bias have been particularly discussed in the context of research on the effect-
iveness of psychedelics (Buchman & Rosenbaum, 2024; Lemarchand et al., 2024). 
Researchers also try to take into account which studies have not been made avail-
able to the wider public (publication bias or file drawer effect). Finally, it is pos-
sible to assess how the meta-analysis itself was constructed (Boutron et al., 2023), 
as the decisions made by its authors may also result in a greater risk of bias.

Assessment and Analysis of the Risk of Bias of the Meta-Analysis Itself 

There are several tools available for assessing systematic reviews and meta-
analyses in terms of risk of bias (e.g., ROBIS, Whiting et al., 2016, the system 
proposed by JBI, Aromataris et al., 2015, or the ROB-ME tool for assessing bias 
resulting from missing studies, Page et al., 2023), but by far the most popular 
tool is AMSTAR (Shea et al., 2007a), currently in its second version (Shea et al., 
2017), i.e., A MeaSurement Tool to Assess systematic Reviews. AMSTAR-2 al-
lows for the assessment of both RCT meta-analyses and non-randomised stud-
ies. This tool takes into account many aspects of reviews and meta-analyses, 
from the formulation of the research question and pre-registration, through the 
selection of studies and the assessment of their bias, to the assessment of poten-
tial conflicts of interest of the authors of a given review. Studies on the first ver-
sion of AMSTAR showed satisfactory inter-rater reliability, internal consist-
ency, and ease of assessment (Shea et al., 2007b, 2009).

Quantifying the risk of bias in individual studies is difficult, so they are 
primarily assessed qualitatively or additional analyses are introduced (so-called 
sensitivity analyses, i.e. analyses showing how sensitive the result is to changes 
in parameters), e.g. the subgroup analyses described above. In the case of sources 
of bias related to missing publications (including publication bias, Sedgwick, 
2015), methods such as funnel plot analysis (Egger et al., 1997, but also criti-
cised in Lau et al., 2006), Egger’s test (Egger et al., 1997), trim-and-fill analysis, 
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i.e. a correction for studies missing from the analysis (Duval & Tweedie, 2000), 
or fail-safe N estimation (Rosenthal, 1979), i.e. the number of studies with zero 
effect that would make the effect observed in the meta-analysis insignificant 
(this can be thought of as a ‘testing the size of a filedrawer’).

Assessment and Analysis of Heterogeneity in a Meta-Analysis

Statistical analysis of heterogeneity is based on tests that examine the ex-
tent to which differences between individual studies are due to factors other 
than random, unsystematic error (Deeks et al., 2023). Typically, such analyses 
present either Cochran’s Q test or the I² test, which is calculated based on Q and 
the number of studies (Higgins et al., 2003). The result of the I² test is an estim-
ate of the proportion of the variability in the results that is due to heterogeneity 
rather than random error, expressed as a percentage (Deeks et al., 2023). Al-
though rarely reported in this way, the I² test should be interpreted together 
with, for example, a ence interval, as a very wide interval may make it im-
possible to interpret the test meaningfully (Borenstein et al., 2017). For example, 
I² = 15% can be interpreted as low heterogeneity, but a 95% CI for this I² estim-
ate of 0% to 90% means that the actual heterogeneity lies in a range from very 
low to very high. Another indicator, perhaps even more intuitive, is the predic-
tion interval described above (IntHout et al., 2016).

Heterogeneity in psychotherapy research (and health interventions in gen-
eral) is unavoidable (Higgins & Thompson, 2002). But it also results from how the 
meta-analysis is designed, e.g., the broad research question or the inclusion of di-
verse measures of effectiveness in the analysis. Based on an example, a meta-ana-
lysis describing a small number of studies of diverse psychotherapy methods (e.g., 
in different settings and different therapeutic approaches) on a diverse clinical 
problem (which basically applies to most clinical diagnoses) will provide a ‘general’ 
answer about the effectiveness of these psychotherapies, but at the same time, the 
diversity of these studies will mean that the certainty of the results obtained will 
be significantly limited. In view of the high heterogeneity observed, researchers 
should decide to change their analytical strategy, e.g. not to perform a meta-ana-
lysis at all, to identify and exclude studies that are a source of heterogeneity (out-
liers), identify diverse effects using meta-regression, or conduct a meta-analysis 
based on a random effects model. More information on this topic can be found in 
the relevant chapter of the Cochrane handbook (Deeks et al., 2023).

How to Read All This to Understand It? 
Visualisation of Results and a Practical Example

Forest Plot

A forest plot is a graphical representation of meta-analysis results (Fig-
ures 2a and 2c, p. 185). It presents the studies included and the overall result of 
the meta-analysis in the form of successive rows, where information should be 
provided on: a) which study a given point represents, b) the effect obtained in 
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that study, together with c) the CI, most often 95%, d) in both graphic and text 
form. Subsequent studies are presented as points with CI ‘whiskers’, while the 
overall effect of the meta-analysis is most often presented in the form of a dia-
mond, the vertices of which define the confidence interval limits for this ana-
lysis. Additionally, other information is included in such a graph, such as the as-
sessment of the risk of bias, sample size, the weight of a given study for the 
overall effect of the meta-analysis (most often represented as the size of the point 
representing the effect of a given study), heterogeneity analysis (often, unfortu-
nately, without a confidence interval), etc. The horizontal axis shows the effect 
sizes (SMD, OR, etc.) with an indication of which effect favours the experimental 
group and which favours the control group, and a marked zero point (Andrade, 
2020; Sedgwick, 2015a). Visual interpretation of the graph with confidence inter-
vals also allows for the assessment of statistical significance, as we can conclude 
that two independent effects differ statistically significantly (p ≤ .05) when their 
CIs overlap by less than half of the average interval between them, and p ≤ .01 
when they do not overlap at all (Cumming & Finch, 2005)6.

Funnel Plot

A funnel plot (Figures 2b and 2d, p. 185) shows a scatter plot where the 
points correspond to individual studies. The X-axis shows the effect sizes, the Y-
axis usually shows the standard error (Sterne & Egger, 2001), and the slanted 
lines correspond to the confidence interval limits for specific standard error val-
ues. The purpose of this plot is to assess whether the meta-analysis shows an in-
creased risk of bias resulting from 1. selection/ reporting bias, i.e. various circum-
stances resulting in a study not being included in the meta-analysis (Sedgwick, 
2015b), and 2. overestimation of effect sizes by studies with small samples an-
d/or high risk of bias (Sedgwick & Marston, 2015). We do not conclude that there 
is an increased risk of bias when the points are scattered symmetrically around 
the axis determined by the mean effect size and the scatter narrows with de-
creasing standard error, i.e., studies with smaller samples produce more diverse 
effects. The risk of bias is assessed based on the asymmetry of the funnel plot, 
i.e., the more ‘skewed’ the spread, the greater the risk of bias. Furthermore, 
there are statistical methods that allow for a formal analysis of the risk of miss-
ing studies or for ‘filling in’ the funnel plot, e.g., the trim-and-fill method men-
tioned above. This is particularly important as assessing funnel plots ‘by eye’ 
does not give reliable results (e.g., Simmonds, 2015). 

A Practical Example

An example illustrating forest and funnel charts is a visualisation of a meta-
analysis comparing the effectiveness of cognitive behavioural therapy (CBT) and 

6 This interpretation is sufficiently accurate when both groups being compared have 
more than 10 observations and the ratio of the wider CI to the narrower CI does not ex-
ceed 2 (Cumming & Finch, 2005).
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psychodynamic therapy (PDT) in the treatment of people with social phobia, as 
described in Kowalski (2024). The analysis was performed using JASP v0.18.3 
(JASP Team, 2024).

Figure 2a summarises the results of five studies that compared the two 
therapies. All but one study showed statistically insignificant differences between 
the two therapies (confidence intervals exceeded zero), and only one, but with 
the largest sample, showed a significant difference in favour of CBT. The overall 
meta-analysis result is a small effect in favour of CBT, SMD = 0.18; 95% CI 
0.03–0.34, but with a prediction interval exceeding zero: 95% PI –0.06 to 0.42, 
and at the same time we observe I² = 3% (95% CI 0–87%) in this meta-analysis. 
Thus, although the I² estimate is only 3%, the very wide confidence interval (0–
87%) means that we cannot rule out significant heterogeneity, most likely res-
ulting from the small number of studies. In addition, the ranked correlation test 
for funnel plot asymmetry (Fig. 2b; Begg and Mazumdar, 1994) showed a signi-
ficant (τ = –1.0, p = .017) risk of asymmetry, indicating that smaller studies in 
this analysis are biased towards showing zero or favouring the PDT effect (e.g. 
due to the investigator allegiance effect, Munder et al., 2013).

Figure 2

Forest (A) and funnel (B) plots for a meta-analysis comparing the effectiveness of cognit-
ive-behavioural and psychodynamic psychotherapy in the treatment of social phobia. And 
forest (C) and funnel (D) plots after applying the trim-and-fill procedure.
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Therefore, a trim-and-fill analysis was performed, which supplemented the 
meta-analysis with two hypothetical studies where CBT was more effective. 
This correction for funnel plot bias changed the overall meta-analysis result to 
SMD = 0.25 (95% CI 0.11–0.39), as detailed in Figures 2c and 2d (p. 185). The 
result of this meta-analysis itself can be interpreted as indicating a higher ef-
fectiveness of CBT in the treatment of social phobia compared to PDT, but with 
a small effect size.

It should be noted that, apart from the increased risk of bias demonstrated 
in the funnel plot analysis, the presented meta-analysis has other problems – 
primarily the small number of studies included and, most likely as a result of 
this, high heterogeneity and a wide prediction interval. This example should 
therefore be treated as illustrative, showing what information can be obtained 
by analysing forest and funnel plots.

Does This Have Any Practical Application? The Role of Meta-Analyses 
in Clinical Practice and the Development of Treatment Recommendations

Works synthesising research findings are crucial for EBP and clinical prac-
tice in general (e.g. Spring, 2007). The phenomenon of the gap between science 
and practice (e.g. Baker et al., 2008) or the cognitive distortions described in the 
introduction, which mean that psychotherapy practitioners do not rely on sci-
entific evidence in their work to the same extent as, for example, intuition (Gyani 
et al., 2014). Therefore, the arguments in favour of the benefits of knowing and 
applying research findings in practice will be presented below.

One of the key arguments may be the achievement of better therapeutic out-
comes. For example, in the IAPT (Improving Access to Psychological Therapies) 
study, cohort data from British mental health centres showed that people with 
severe anxiety symptoms who received the recommended therapy were more 
likely to improve than those who participated in therapy not recommended for 
this problem (Gyani et al., 2013). In practice, relying on a synthesis of data on 
the effectiveness of psychotherapy for a given problem allows for a more accur-
ate selection of therapeutic methods for a given patient’s problem (e.g. Kowalski 
et al., 2023) and adjustment of the length, intensity or setting of the treatment. 
It also allows for ‘tailor-made therapy’, i.e. adaptation to the specific mechan-
isms of a given problem in a given patient (e.g. Nye et al., 2023), and monitoring 
the effectiveness of this tailoring. In addition, the use of evidence in clinical 
work can have a positive effect on the ethical side of practice, as providing in-
formation and psychoeducation about the effectiveness of interventions allows 
for a greater degree of informed consent (Blease et al., 2018).

Another argument is the synergy with the requirement for continuous edu-
cation. Drawing on scientific evidence in education and supervision can improve 
therapeutic work (Mallard-Swanson et al., 2021; Seegan et al., 2023). The sci-
entific literature offers answers to questions that concern psychotherapy practi-
tioners and can therefore be a source of support and resources for decision-mak-
ing. Referring to examples from the author’s experience, he was asked about the 
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use of prolonged exposure therapy in a person with a history of psychosis and 
concerns about the adverse effects of this method on symptoms other than those 
related to post-traumatic disorders. Meanwhile, available reviews of scientific 
evidence, even if they do not offer a definitive answer, indicate the safety of pro-
longed exposure in this patient population (Deleuran et al., 2024; Grubaugh et 
al., 2017), and the procedure itself does not exacerbate, but probably reduces, 
the severity of other psychopathological symptoms (van Minnen et al., 2015). 
One area of common ground for psychotherapists and researchers may be the 
formulation of precisely this type of question, which is relevant to practice.

Another important way of using the synthesis of scientific evidence is 
through therapeutic recommendations and guidelines (cf. Kowalski et al., 2024), 
which are formulated by professional associations or government agencies. Re-
commendations are formulated based on available evidence, which is then as-
sessed in terms of the certainty with which it can be relied upon (i.e., its quality). 
Here, it is important to assess the risk of bias, but also inconsistency and lack of 
precision. The most commonly used tool for quality assessment is GRADE (Grad-
ing of Recommendations Assessment, Development and Evaluation; Schüne-
mann et al., 2025), which is recommended, for example, in the assessment of 
evidence-based psychotherapy (Tolin et al., 2015).

Such recommendations are formulated, among others, by the American Psy-
chological Association (APA, n.d.), the American Psychiatric Association (APA, 
2020), and the British National Institute for Health and Care Excellence (NICE, 
2014). For example, the APA has a committee within its structure that coordin-
ates the process of developing therapeutic recommendations. APA members 
with clinical and scientific experience prepare the text of the recommendations 
in collaboration with the committee and advisors specialising in systematic re-
views. The text is reviewed by both the association’s authorities and experts who 
did not participate in the preparation of the recommendations. The British 
NICE has also codified the process of developing therapeutic recommendations, 
which take into account not only meticulously evaluated scientific evidence, but 
also an economic assessment of the proposed strategies for treating people with 
a given disorder. NICE consults stakeholders (e.g. patient groups or non-govern-
mental organisations) on its recommendations and also has the option of sub-
jecting them to external peer review.

Summary

The purpose of this text was to familiarise psychotherapy practitioners with 
issues relevant to the use of meta-analyses of psychotherapy research in clinical 
decision-making. The theoretical and procedural basis for compiling research 
syntheses was described. Much attention was paid to formal aspects, allowing 
for a better understanding of this type of research, but also greater awareness of 
its limitations. The multitude of topics covered and the cursory manner in which 
some of them have been treated means that this work does not in any way 
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exhaust the essence of the issue, but may rather serve as a gateway to further 
independent exploration of the subject. Therefore, an effort has been made to 
refer to the most basic, relevant, but also current texts, so that the article can 
serve as a guide for independent exploration of the literature on the subject. 
Good luck on your journey!
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