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Psychotherapies have been found effective in the treatment of most mental disorders. However, substantial improvements are still much needed, and many
innovations of therapies are currently being developed. We review the current status of promising innovations to improve the outcomes and uptake of psycho-
therapies for mental disorders, discussing the largest and most recent meta-analyses. Innovations are categorized into four domains: a) the digital field (including
Internet-based interventions in general; mobile interventions; serious games; virtual and augmented reality; prescription digital therapeutics; blended therapy;
avatar therapy; and chatbots/artificial intelligence-generated conversational agents); b) personalized treatments (research on predictors and moderators in
large randomized controlled trials; use of individual patient data meta-analyses in personalization; machine learning approaches; personalized and modular
therapies; and matching therapists to patients); c) new and improved therapies (cognitive bias modification; cognitive remediation; psychedelic-assisted psy-
chotherapies; transdiagnostic therapies; research on effective components through factorial trials and component network meta-analyses; innovations in
the understanding of the processes involved in psychotherapies, including research on common factors and the therapeutic alliance, and on the fidelity vs.
[flexibility question; research on prevention of adverse effects of therapies, the impact of increased session frequency or progress feedback on outcomes, and meth-
odological innovations in trial designs); and d) dissemination and simplification of therapies (task sharing, digital interventions in low- and middle-income
countries; and single-session interventions). These innovations vary in their maturity, from dozens of supporting trials to few or none. Methods to assess the
strength of innovations suggest that no innovation will be a paradigm-shifiing “silver bullet” that dramatically increases treatment outcomes, but that progress
will only be possible through multiple, incremental improvements.
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Almost one billion people suffer from a mental health condition
worldwide'. Although evidence-based treatments are available for
most disorders, the burden of disease, economic costs, and person-
al suffering caused by mental disorders are still enormous.

Psychotherapy is a first-line treatment for most mental disorders,
and is one of the main instruments to treat these disorders. Hun-
dreds of randomized trials and meta-analyses have shown that
various psychotherapies are effective across a broad range of men-
tal disorders, including major depressive disorder®?, anxiety dis-
orders*®, post-traumatic stress disorder (PTSD)Q’IO, obsessive-com-
pulsive disorder (OCD)“’IZ; insomnia'®, borderline personality dis-
order'!®, psychotic disorders'®, and bipolar disorder'”'®,

Effect sizes of treatments of mental disorders (including psycho-
therapies) have been found to be comparable to those found in gen-
eral medical care'®. Moreover, in the past few decades, evidence-
based treatments (including psychotherapies) have become avail-
able for large populations, especially in high-income countries, and
are often included in national health services at no or relatively low
Costs.

Yet, significant improvements are still needed. It has been esti-
mated that current treatments can only reduce by 40% the disease
burden of mental disorders in populations under optimal con-
ditions in which all patients with a disorder receive an evidence-
based treatment®. Furthermore, the actual number of patients
who recover under treatment is modest. We found that the re-
sponse rates (defined as 50% symptom reductions) for psycho-
therapies were 42% for major depressive disorder, 38% for PTSD
and OCD, between 32% and 38% for anxiety disorders, and 24% for

borderline personality disorder”. This means that a large group of
patients - according to our estimates, even more than half - do not
respond to psychotherapies. There are also indications that mental
health care has not improved over the past decades®. We recently
found, for example, that the outcomes of mental health care for
depression have been stable since the 1990s, without any improve-
ment despite the availability of more effective treatments®.

Treatment uptake remains limited. Even in high-income coun-
tries, only a minority of patients receive adequate care**. Fewer than
40% of individuals with depression, anxiety, or substance use disor-
dersreceive any form of treatment®, and, among those who do, less
than half receive care that meets minimal quality standards®. Up-
take is even lower in specific age and target groups in high-income
countries, such as adolescents, young adults, older adults, minority
groups, and groups with lower socioeconomic status® .

It has also been estimated that more than 80% of the almost
one billion people with mental health conditions live in low- and
middle-income countries (LMICs), where evidence-based treat-
ments are only sporadically available'. For example, only one in 27
people with depression receives adequate treatments in LMICs.
In many LMICs, there is less than one psychiatrist for every 100,000
individuals®".

Thus, the need for more effective and widely accessible treat-
ments is urgent. Fortunately, many innovative psychotherapies are
currently being developed and tested. In this paper, we focus on
these advancements, broadly defining innovations as “new ideas,
methods or devices”*>*?, Specifically, we examine innovations in
psychotherapies that aim to enhance effectiveness, improve effi-
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ciency, or increase uptake. We do not address innovations in pre-
vention, diagnostics, or the fundamental understanding of mental
disorders.

Psychotherapy can be defined as “the informed and intentional
application of clinical methods and interpersonal stances derived
from established psychological principles for the purpose of assist-
ing people to modify their behaviors, cognitions, emotions, and/
or other personal characteristics in directions that the participants
deem desirable”*. We do not use this definition in a very strict way
and include also psychological treatments in general, for example
unguided digital interventions.

This paper is divided in four sections, each of which describes a
broad category of innovations: advances in the digital field, stratifi-
cation and personalized psychotherapy, new and improved thera-
pies, and dissemination and simplification of therapies. These four
categories are not mutually exclusive, and some innovations could
be positioned in more than one category.

For each of the innovations, we present an overview of what the
innovation is, and a summary of what the evidence tells us about
the effects (if possible, based on core meta-analyses).

INNOVATIONS IN THE DIGITAL FIELD
Internet-based interventions

One area in which many promising innovations of psychologi-
cal treatments take place is the digital field. Research on Internet-
based interventions for mental health problems started in the early
2000s*%®, but most trials have been conducted in the last decade.
These studies build on the earlier literature on (guided) self-help
that already started several decades earlier®®, with clinical trials on
anxiety beginning in the 1960s and 1970s*>*!, on problem drinking
in the 1970s*, and on depression in the 1980s*44,

A self-help intervention can be defined as a psychological treat-
ment in which the patient works through a standardized protocol

more or less independently®. The treatment protocol can be pro-
vided in a book, as an audio file, or in a digital format through the
Internet. Self-help can be unguided, when the patient works through
the protocol without any support, or guided, when a human sup-
ports the patient to work through the protocol. Internet-based in-
terventions can be considered as (guided) self-help interventions
which are administered through the Internet.

Most Internet-based interventions examined in randomized
trials in the last twenty years draw on existing psychotherapies,
usually cognitive behavioral therapy (CBT), which are then trans-
formed into digital platforms. The platforms are not fundamental-
ly different from books or other media, although they are usually
complemented with automated tests, brief videos, or some other
multimedia content.

There is considerable evidence that these Internet-based inter-
ventions are effective in the treatment of several mental disorders,
although many of the trials and meta-analyses suffer from several
types of bias*. In Table 1, we provide the effect sizes for Internet
interventions compared to control conditions in major mental dis-
orders, based on recent meta-analyseslz’47’53. As can be seen from
this table, most of the trials have been conducted in depression, but
there are also many trials in anxiety disorders, PTSD, OCD, sub-
stance use disorders and suicidal ideation, and some trials in bor-
derline personality disorder. There is also evidence that Internet-
based interventions for depression and anxiety are acceptable and
effective in routine care™.

It is well established that there are no important differences
between Internet-based and face-to-face treatments of mental
disorders. Meta-analytic research has consistently shown that ran-
domized trials across multiple mental health conditions directly
comparing these two formats do not result in significant differ-
ences between them®®®. In addition, there are several network me-
ta-analyses showing that there is no significant difference between
individual therapy, group therapy and (digital) guided self-help.
Such network meta-analyses have been conducted on CBT for de-
pression57, panic disorder®, eating disorders® and OCD®.

Table 1 Core meta-analyses of randomized trials examining the effects of Internet-based interventions compared to control conditions in adult

mental disorders

n N SMD 95% CI I 95% CI
Depression?’ 125 32,733 0.43 NR NR NR
GAD* 9 1,203 0.62 0.31-0.93 81 61-88
Panic disorder with or without agoraphobia®® 15 837 1.08 0.77-1.39 76 57-84
SAD* 20 1,960 0.76 0.62-0.91 53 11-71
PTSD* 27 5,421 0.36 0.19-53 82 NR
0OCD" 12 769 0.42 0.14-0.69 59 23-78
Suicidal ideation® 8 NR 0.23 0.11-0.35 18 0-59
Substance use disorder’" 18 NR 0.24 0.13-0.35 27 NR
Gambling disorder™ 13 2,183 0.73 0.43-1.03 94 NR
Borderline personality disorder™ 3 NR 0.17 -0.10 to 42 0 0-90

SMD - standardized mean difference, GAD — generalized anxiety disorder, SAD — social anxiety disorder, PTSD — post-traumatic stress disorder, OCD —

obsessive-compulsive disorder, NR — not reported
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Most research suggests that Internet interventions with human
support are more effective than those without any support®>">*%,
However, the superiority of guided over unguided interventions is
likely more nuanced, due to several factors. First, comparisons be-
tween “guided” vs. “unguided” interventions could be confounded
by other factors, if the former tend to spend more time on complex
and possibly effective skills such as cognitive restructuring, while
the latter tend to include simple but ineffective skills such as relax-
ation, or if the former tend to be compared more often to waitlist
than the latter. Second, guidance comes in various levels. Some
guidance may mean 15 min per week by telephone from clinical
psychologists, while other may mean e-mails from trained but lay
coaches. When additional support was decomposed into “automat-
ed encouragement’, “human encouragement” and “therapeutic
guidance’, there was evidence that only the first two could contrib-
ute to effectiveness and adherence, while the last was not neces-
sary®.

A recent meta-analysis of 23 trials on depression in LMICs
found comparable effect sizes (0.90 and 0.87) and no significant
difference (p=0.88) between guided and unguided Internet inter-
ventions™. This suggests that the difference may not be true in all
contexts or populations. Another recent meta-analysis of 154 con-
trolled trials examining the long-term effects of Internet-delivered
CBT in depression, anxiety, PTSD and OCD did not find a signi-
ficant difference between guided and unguided interventions at
12-month follow-up®. In an individual patient data network meta-
analysis of 39 trials comparing guided and unguided digital inter-
ventions for depression with control groups or with each other, it
was found that both interventions were effective compared to con-
trols®’. Guided interventions were more effective than unguided
ones, but not at follow-up. Baseline severity was the mostimportant
predictor of outcome: in mild depression, there was no difference
between guided and unguided interventions; guided interventions
were only more effective than unguided ones in more severe de-
pression.

One important element of digital interventions is the level of
support that needs to be provided®. It is clear that the support in
guided self-help interventions can be provided by people who do
not need to have an extensive clinical training. In the Improving
Access to Psychological Therapies (IAPT) program in the UK,
guided self-help (digital or otherwise) is part of a stepped care
approach, and the first step (guided self-help) is provided by “psy-
chological well-being practitioners, who received a relatively brief
training and do not have extensive clinical experience or training.
This relatively low level of training required is an important ele-
ment that may help to disseminate evidence-based treatments of
mental disorders across populations who currently have no or only
limited access to such treatments.

Most Internet-based interventions are based on CBT or third-
wave therapies, because it is relatively easy to transform these in-
terventions into self-help materials, and there is a strong empirical
basis of the effects of CBT across mental disorders. However, digital
interventions based on other therapeutical approaches have also
been found to be effective. For example, there are several random-
ized trials showing that psychodynamic interventions®®®’, and in-

terventions based on interpersonal psychotherapy (IPT)®*™ a

also effective.

re

The mobile revolution

Internet-based interventions were originally designed for pa-
tients using a computer, completing weekly sessions and home-
work assignments. However, Internet usage has changed in recent
years. Most people now rely on smartphones or, when necessary,
tablets. Phones are not ideal for reading long texts or completing
assignments. Instead of setting aside dedicated time, users check
their phones briefly throughout the day”. As a result, conventional
self-help materials, which require extensive reading and struc-
tured homework, are often unsuited for smartphones.

Itis not surprising that more and more research has shifted from
“conventional” Internet interventions towards smartphone apps.
A recent meta-analysis including 176 randomized trials examined
the effects of smartphone interventions for depression and anxi-
ety, of which more than two-thirds (67%) were conducted between
2020 and 20237, The rapid increase in number of randomized tri-
als may be further enhanced by the development of prescription
digital therapeutics and investments from the industry”. Overall,
the effects of smartphone apps are somewhat smaller than what is
usually found for face-to-face treatments or conventional Internet
interventions: the standardized mean difference (SMD) is 0.28 for
depression and 0.26 for generalized anxiety’>. While trials of smart-
phone apps are increasing, only a small fraction of the thousands
of mental health apps available today has been tested in random-
ized trials.

Smartphones are different from conventional digital devices not
only because they are used in a very different way, but also in that
they make it possible to measure human behavior from sensors,
keyboard interaction, and various features of voice and speech74.
Sensors in smartphones that are often used for this purpose include
GPS, bluetooth, accelerometer, microphone, illuminance, gyro-
scope, and Wi-Fi™", In addition to these passive measures, smart-
phones also allow the use of “ecological momentary assessment”
(EMA), which is a self-report method that involves intensive longi-
tudinal assessment of behavior and environmental conditions dur-
ing everyday activities’”’. EMA has been used extensively in mental
health research to investigate a variety of health behaviors, includ-
ing substance use, eating, medication adherence, sleep, and physi-
cal activity.

What are the consequences of this different use of smartphones
and of these additional possibilities of measuring behavior? The
hope is that “digital phenotyping” will contribute to measurement-
based care, allowing care managers to monitor remission and re-
lapse™, and to develop better precision treatments. However, this
is not yet the reality, and research in these areas is still in its early
stages.

More direct applications of the potential of smartphones and
other mobile devices include “ecological momentary interven-
tions” (EMIs) and “just-in-time adaptive interventions” (JITAIS).
EMIs can be defined as treatments that are provided to people dur-
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ing their everyday lives and in natural settings, and are delivered
using mobile technology™®”. They can be implemented as stand-
alone interventions or as a supplement to existing treatments.
These interventions have also been described as “therapist in your
pocket” approaches, and have been claimed to have the potential
to revolutionize clinical treatment %,

Many EMIs are also JITAIs. These latter interventions are aimed
at providing the right type and amount of support, at the right time,
by adapting to an individual’s changing internal and contextual
state®. Because of the availability of increasingly powerful mobile
and sensing technologies, the expectations for such interventions
are high®'.

Although there is broad agreement on the potential of EMIs
and JITAIs to improve treatments - including in the fields of sui-
cide prevention®®*, depression®, and substance use problems®
- there are not yet many randomized trials testing their effects on
mental health problems. A recent systematic review of JITAIs iden-
tified only six randomized trials aimed at different mental health
problems®”. Because of the differences in target groups, methods
and outcomes in these trials, it is not yet possible to estimate the
actual clinical utility of these approaches. In contrast to many phys-
ical conditions (e.g., diabetes mellitus), most mental disorders are
not associated with one clearly identifiable disease mechanism. In
addition, the outcome in JITAIs needs to be obtainable in short in-
tervals (e.g., steps taken within 2 hours) for the interventions to be
properly adapted. By contrast, the outcomes of interest in mental
disorders tend to be assessable on longer terms. Thus, the potential
of JITAIs in mental health care could be inherently limited.

Serious games for the treatment of mental disorders

Another significant development is represented by serious
games. These are games devised with a primary purpose other
than just recreation, which are applied in health care, but also in
education, engineering and defense®*. An important point in
this area is the potential to enhance people’s motivation to engage
in interventions®. Although there are worries that serious games
may encourage excessive gaming and gaming disorder™, it is im-
portant to examine whether these games may be beneficial in in-
creasing uptake, improving outcomes and reducing dropout from
mental health treatments.

A considerable number of randomized trials has focused on
the effects of serious gaming on physical health and mental health
promotion and prevention®®. However, the number of randomized
trials aimed at people with existing health problems is limited. In a
recent meta-analysis of randomized and open trials of gamified in-
terventions, only six of 42 studies were randomized trials in people
with mental health problems®. In another meta-analytic review of
randomized controlled trials (RCTs) of serious games with depres-
sion as an outcome, only four (out of 22) trials were explicitly aimed
at people with depression at baseline™. In another meta-analysis
examining the effects of serious games with anxiety as an outcome,
only five trials (out of 22) were aimed at generalized anxiety, one at
social phobia and two at specific phobias®. In a meta-analysis of
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the effects of serious games on depression in older adults, only one
of the 17 included trials was actually aimed at older people with
depression™.

There are indications that serious games can have effects on
depression and anxiety”™**, when compared to inactive controls.
However, there is too little research in clinical populations to state
whether they are effective in these groups. It is also not yet clear
whether these interventions really improve uptake and reduce
dropout.

Virtual and augmented reality

Immersive virtual reality (VR) can be defined as a three-dimen-
sional interactive computer-generated environment, which allows
the user to experience real-time sensory and auditory perceptions
and helps create the sensation of being present in that environ-
ment™,

The first trials examining the effects of VR-based treatments
were already conducted more than 25 years ago’”*®, and since then
dozens of RCTs have shown that VR interventions are effective in
the treatment of specific phobias, social anxiety disorder, and
panic disorder with agoraphobia, when compared with passive
control conditions such as waitlist, with effect sizes that are com-
parable to those of face-to-face treatments”. There is also some
support for the effects of VR in the treatment of PTSD when com-
pared to passive controls'*”'”", and there are promising results in
the treatment of eating disorders, substance use disorders, schizo-
phrenia, and attention-deficit/hyperactivity disorder (ADHD)**'%2,

Most meta-analyses show that, when VR-based treatments of
mental health conditions are compared with regular face-to-face
interventions, there are no significant differences'®*'®. This means
that the additional clinical benefit of VR-based treatments for men-
tal health conditions is probably limited.

There are some promising new applications in the VR field
that may have additional clinical value. One trial examined a self-
guided intervention for acrophobia, enhanced with VR through the
smartphone, and found considerable effects'®. The self-guided
nature of this approach may increase the uptake of evidence-based
treatments for acrophobia and possibly other mental disorders.

Another interesting development is represented by multi-modal
motion-assisted memory desensitization and reconsolidation
(3MDR), a novel VR and motion-assisted exposure therapy which
provides treatment in an immersive, personalized and activating
context. This intervention has been tested in veterans with PTSD
with a history of unsuccessful treatments'”, showing significant
and large effects when compared to a non-trauma-focused treat-
ment addressing daily stressors and symptoms. More research is
needed to verify whether this treatment has additional benefits
compared to a full conventional treatment of PTSD.

Another relatively new development is the use of “augmented
reality” in intervention research. This is a technology that blends
virtual and physical environments, enhancing one’s perception of
reality'®'%, Most research has been done in anxiety and phobias,
as well as in neurodevelopmental disorders. Although a few RCTs
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have been conducted'”’, it is too early to say whether augmented
reality can contribute to better treatments or an increased uptake
of evidence-based treatments.

More emerging trends in digital interventions

There are several more important emerging trends in the field
of digital interventions. One important emerging development
with considerable potential are so-called “prescription digital
therapeutics”'*''2, These are digital interventions which are rig-
orously evaluated for safety and effectiveness and are authorized
by national regulatory agencies, such as the US Food and Drug
Administration (FDA). They can be prescribed by health profes-
sionals to people with mental disorders.

There are several prescription digital therapeutics that have
been approved by the FDA, including apps for ADHD, PTSD and
substance use disorders'®®, but also for depression, anxiety and
insomnia. It is possible that an extension of regulatory pathways
for prescription digital therapeutics could lead to an increase in
industry-sponsored trials and further speed up research in this
area'”,

There is also more and more research on “blended therapy’
which combines digital with face-to-face psychological interven-
tions. The face-to-face component is delivered by a mental health
professional, such as a psychologist, while the digital component
is patient driven''*. Although the effects of Internet interventions
have been well established, the uptake and adherence are low,
especially when they are delivered in routine care''>''®, Further-
more, many patients prefer face-to-face therapies''*''", and clini-
cians often raise concerns about the use of digital therapies alone,
feeling that patients are not suitable due to symptom severity, lack
of digital access and literacy, and perception of digital treatment as
less engaging than face-to-face treatments'", From this perspec-
tive, blended therapy can be seen as a midpoint option between
digital and face-to-face therapy"'*"'%.

A recent meta-analysis of 29 randomized trials showed that
most trials of blended therapy were conducted in depression and
anxiety, almost all were based on CBT, and blended treatments were
more effective or non-inferior to treatment as usual'**. Whether
blended therapy indeed results in higher levels of uptake and/or
higher efficiency is not yet well established.

Another interesting development is the Avatar therapy for re-
ducing severity and frequency of auditory hallucinations in people
with psychotic disorders". In this therapy, patients create an ava-
tar with the help of a therapist. The avatar is an audio-visual entity
created with a computer program. Participants give a face to their
auditory verbal hallucinations, and the therapist gradually gives
control over the avatar to the patient. A growing number of RCTs
shows that this is indeed an effective intervention for reducing the
severity of persistent verbal auditory hallucinations'**%,

With the recent rise of large language models (LLMs), such as
ChatGPT or OpenLLaMA, many new studies have focused on
chatbots and conversational agents, introducing LLM programs
for people seeking mental health support. For example, platforms

have been developed as personal digital companions, on-demand
online counseling, and to provide emotional support'**'%, Al-
though the number of publications in this field has increased
rapidly, recent systematic reviews have identified only few RCTs
examining the effect of these interventions or comparing them to
face-to-face therapies'®* %%,

One meta-analysis of trials on artificial intelligence (AI)-based
conversational agents for promoting mental health and well-being
included 15 randomized trials'®’, but most were aimed at non-
clinical populations or groups with subclinical symptoms, and
only one trial was aimed at adolescents with a diagnosis of depres-
sion or anxietym. It can be expected, however, that this area will
develop into a large new research field soon.

STRATIFICATION AND PERSONALIZED
PSYCHOTHERAPY

Who benefits from which psychotherapy?

In the field of psychotherapy, it has been recognized for a long
time that outcome research should not only focus on the effects of
treatments, but also on “which treatment, by whom, is most effec-
tive for this individual with that specific problem, and under which
set of circumstances”'?. Most research on psychological treat-
ments in the past five decades has focused on whether therapies
are effective on average. RCTs comparing a psychological inter-
vention to a control condition in a group of patients with a mental
health condition can show if this intervention is effective in that
population of patients. This approach has resulted in many hun-
dreds of such trials, and we know quite a lot on the average effects
of psychotherapies on most mental health problems.

Personalized medicine, including personalized psychotherapy,
promises to move beyond data regarding the average effectiveness
of treatments, to determine the best treatment for each individu-
al'**** This approach aims to identify subgroups of individuals
within a heterogenous population, based upon unique charac-
teristics such as underlying mechanisms, risk factors, course of
disease, or treatment responses. There is not, however, one single
research strategy that can directly lead to evidence on who benefits
more from one treatment compared to another.

One approach to personalized psychotherapy is to identify and
test potential predictors and moderators. Predictors, sometimes
referred to as “prognostic factors’, can be defined as characteristics
that predict the overall course of a condition regardless of treat-
ments. Moderators, also known as “effect modifiers” or “prescrip-
tive factors’, can be defined as characteristics that predict differen-
tial response to alternative treatments.

Early research to identify moderators of outcome

Much research in this area has focused on treatment of depres-
sion, probably because this is such a heterogeneous condition'®.

In an earlier systematic review, fifteen models for subtyping de-
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pression were identified"**. These were divided into five catego-
ries: a) symptom-based subtypes, such as melancholia, psychotic
depression, atypical depression, and anxious depression; b)
etiology-based subtypes, exemplified by adjustment disorders,
early trauma depression, perinatal depression, organic depres-
sion, and drug-induced depression; c) time of onset-based sub-
types, as illustrated by early and late onset depression, as well as
seasonal affective disorder; d) gender-based (e.g., female) depres-
sion; and e) treatment-resistant depressionm. The authors con-
cluded that none of these subtypes is absolutely distinct from the
others, with substantial overlaps across symptoms, etiologies and
time of onset, and that there is no strong evidence for treatments
resulting in better outcomes in specific subtypes.

However, it is currently generally accepted that bipolar and
psychotic depression are two subtypes that do need specific treat-
ments. For seasonal depression, specific treatments have been de-
veloped'®. It is also generally accepted that psychotherapy is the
preferred treatment in mild depression, while severe depression
may be treated with psychotherapy and/or pharmacotherapy.

A more recent and comprehensive review identified the key do-
mains that should be considered when developing personalized
treatments of depression'*®. These domains include clinical sub-
types of depression, symptom profiles, severity, neurocognition,
clinical staging, personality traits, comorbidities, family history,
early childhood trauma, recent environmental exposures, resil-
ience, and dysfunctional cognitive schemas. In this extensive re-
view, only a few indications were found for specific effects of treat-
ments in some of these domains. For instance, some preliminary
evidence from an individual patient data meta-analysis was found
that some specific symptoms of depression (i.e., depressed mood,
feelings of guilt, suicidal thoughts, psychic anxiety, and general so-
matic symptoms) improve more with antidepressant medication
compared to CBT*".

An earlier suggestion that patients with melancholic depres-
sion respond less well to psychotherapy'*® was not confirmed in
an individual patient data meta-analysis'*’. There is also not strong
evidence that baseline severity moderates the effects of psycho-
therapies'*, or their effects compared to antidepressants'*'. It has
been suggested that combined treatment is more effective than
pharmacotherapy alone in people with depression and a comor-
bid personality disorder'*?, but that is based on limited research.
Furthermore, combined treatment is also superior to pharmaco-
therapy alone in the general group of people with depression.

A somewhat different and more pragmatic approach'*® was
aimed at identifying moderators of differential treatment response
in the literature. These moderators - i.e., symptoms and other eas-
ily assessed clinical features - could then be used to develop mul-
tivariate prediction equations of treatment outcomes. Again, very
few significant moderators were found that could help to identify
who would benefit more from one treatment compared to another.
Three studies found that CBT is more effective than IPT in people
with comorbid personality disorders'**'*®, One study reported
that behavioral activation treatment is more effective than CBT
when depression is more severe'*’. Another study found that CBT
is more effective than IPT in the presence of a non-secure attach-
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ment style'*, One more study reported that IPT is more effective

than CBT in more severe depression“g, while another found the
opposite'®. Individual studies reported that CBT is more effective
than pharmacotherapy in people who are not full-time employed,
in married people, in the presence of high levels of stress'*', and in
patients with a history of childhood trauma'*®. Further individual
studies found that selective serotonin reuptake inhibitors (SSRIs)
are more effective than CBT in depression with comorbid per-
sonality disorders'>, and when levels of negative affect and neu-
roticism are high154; that SSRIs are more effective than IPT when
psychomotor symptoms are pronounced'*’; and that IPT is more
effective than SSRIs in the presence of high somatic anxiety>".

Based on the above three extensive reviews, we can conclude
that until now there is very little knowledge on personalizing psy-
chotherapies for depression. These therapies work on average, but
knowledge on who benefits from which treatments is almost com-
pletely absent.

The major problem with earlier studies summarized in the
above three reviews is that they did not have sufficient statistical
power and focused on single variables. RCTs are typically designed
to show that an intervention works, and that its average effect is
significantly larger than the control or comparison condition.
However, in order to establish a significant moderating variable,
the number of included patients has to be increased considerably
compared to establishing whether an intervention is effective'.
According to a simulation study'”’, the required sample size in-
creases by four-fold to find an interaction of the same magnitude
as the main effect, and exponentially to a factor of more than 100
for more subtle interactions of <20% of the overall effect. This
means that a single trial should include hundreds of participants
per arm to be able to identify a predictor or moderator. Such tri-
als have hardly been carried out in the field of psychotherapy. For
example, in a recent meta-analysis of randomized trials compar-
ing psychotherapies for depression with control conditions, we
included 669 comparisons, with an average of only 50 participants
per condition'®.

Some larger trials with substantial numbers of participants have
been conducted in the past decades, for example on CBT for de-
pression in mothers in Pakistan (N=903)"*°, and on collaborative
care for depression and anxiety in India (N:2,796)16°. However,
these trials were not designed to identify predictors or modera-
tors. In recent years, some large trials have been conducted that
were aimed at developing personalized treatments, and others are
planned.

For example, one trial examined the effects of guided and un-
guided Internet-based CBT for depression and anxiety in 1,319
university students in Colombia and Mexico'®"%?, and included
a substantial number of potential predictors and moderators of
outcome. Overall, it was found that guided CBT was optimal in
terms of remission from depression and anxiety for 81% of all par-
ticipants, self-guided CBT for another 8%, and treatment as usual
for the remaining 11%. The most important predictors of outcome
were physical health, comorbid mental disorders, and exposure to
recent and lifetime stressors. In another trial of unguided Internet-
based CBT for subthreshold depression among Japanese univer-
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sity students (N=1,093), it was found that higher baseline severity
was associated with better outcomes, and that several other pre-
dictors and moderators were potentially associated with the out-

comes, including for example age'®.

New approaches: individual patient data (network)
meta-analyses

One innovative approach to identify moderators and predictors
is represented by individual patient data meta-analyses. In these
meta-analyses, the primary data of multiple trials are collected,
combined into a large, merged dataset, and subsequently ana-
lyzed jointly'>®'**, This integrated dataset can be used to examine
whether baseline patient characteristics are associated with the
outcomes of therapies. Because data from multiple trials are com-
bined, the statistical power to examine predictors and moderators
of outcome is substantially increased.

An overview of recently published individual patient data meta-
analysesllu'lss”180 is presented in Table 2. As can be seen, most meta-
analyses of psychological treatments have been conducted in de-
pression. Several studies found that higher baseline severity is as-
sociated with worse outcomes as prognostic factor and greater im-
pactas effect modifier!®>167169170172174 1y, thatwas not confirmed
in all studies, although they did have considerable statistical power
to find such an association. Two studies found that older age was
associated with greater effects'®”'”, Other meta-analyses identi-
fied some other predictors and moderators, but none was consis-
tent across studies.

Most individual patient data meta-analyses on depression sum-
marized in Table 2 included trials comparing psychological treat-
ments with control conditions. These studies do not indicate
whether one treatment is better than another in a specific group of
patients. Only one meta-analysis compared two active treatments,
CBT and pharmacotherapy for depression'*'. In this meta-analysis,
no significant moderators were found indicating which patients
benefit more from one of the two treatments, including baseline
severity.

A different approach is represented by individual patient data
network meta-analyses (not included in Table 2). In these studies,
in contrast to “conventional” individual patient data meta-analyses,
more than one active treatment is compared to control conditions.
This makes it possible to identify characteristics of participants who
benefit more from one treatment compared to one or more other
treatments or control conditions.

In one individual patient data network meta-analysis of 39 RCTs
(9,751 participants) on digital CBT for depression, several impor-
tant variables were found to be associated with differential out-
comes, including gender, relationship status, and employment
status®’. However, the most important moderator was baseline
severity of depression. Both guided and unguided interventions
had better outcomes than the control conditions, but no signifi-
cant difference between these interventions was found among
participants with mild depression, while guided CBT was superior
to unguided CBT among participants with more severe depres-

sion. In another meta-analysis, data from three trials comparing
cognitive-behavioral analysis system of psychotherapy (CBASP)
with pharmacotherapy and combined treatment for depression
were integrated (1,036 participants)'®". It was found that baseline
depression, anxiety, prior pharmacotherapy, age, and depression
subtypes moderated the relative efficacy of the three treatments.
Both the above meta-analyses generated web-based apps that
allow to predict the outcome of each treatment for a specific indi-
vidual with specific characteristics.

Although individual patient data meta-analyses are relatively
new in the field of psychotherapies for mental health conditions,
several have been conducted in recent years in areas other than de-
pression. Some studies have focused on PTSD'">'7 (see Table 2),
but only few significant and consistent predictors and moderators
were identified. The same was true for meta-analyses on Internet

interventions for alcohol problems178 and for suicidal ideation'”,

and on VR for anxiety'®.

When reviewing this area of research, it becomes clear that in-
dividual patient data meta-analyses have shown some evidence
that treatment outcomes are linked to specific patient charac-
teristics. Individual patient data network meta-analyses, in par-
ticular, show great promise in identifying which patients benefit
from which treatments. However, despite the growing number of
meta-analyses, little knowledge is yet available that can be directly
applied in clinical practice. A general limitation is that only a small
number of variables are typically available as potential predictors
or moderators'®. Included trials often assess different predic-
tors and moderators, making it difficult to analyze a broad set of
common variables. Paradoxically, the more trials are included,
the fewer shared covariates can be examined. Establishing a con-
sensus on core outcome sets'®2, as well as standard predictors and
moderators, for all new randomized trials would greatly enhance
the value of these meta-analyses. Until then, their contribution will
remain valuable but constrained.

Another important limitation of individual patient data (net-
work) meta-analyses in the development of personalized treat-
ments is that they can only generate correlational and not causal
evidence, because patients are not randomized according to base-
line characteristics. Whether the data come from large RCTs or
from individual patient data meta-analyses, the constructed per-
sonalization algorithms are in essence prediction models. That
means that, when a significant predictor or moderator is identified,
anew randomized trial is needed to confirm that this predictor or
moderator or their combinations can indeed improve outcomes
for a specific group of patients. Such randomized trials should as-
sign patients to an intervention according to the constructed model,
which is then compared with a group of patients who are assigned
to a certain intervention without using the model'*.

Machine learning approaches to personalized
psychotherapies
One important innovative methodological approach is ma-

chine learning (ML). Broadly speaking, ML involves the use of
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Table 2 Significant predictors and moderators of outcomes identified in individual patient data meta-analyses of randomized trials comparing

psychotherapies for mental disorders with control conditions

Comparison n (N) Predictors/moderators
Depression
Bower et al'®® Low intensity CBT vs. controls 16 (2,470) Better outcomes associated with higher baseline
severity
Weitz et al'! CBT vs. antidepressants 16 (1,700) None
Furukawa et al'® CBT vs. pill placebo 5(509) None

Karyotaki et al'®’ Guided iCBT vs. controls

Karyotaki et al'®

Kuyken et al'®’ Mindfulness-based CBT vs. controls

Unguided iCBT vs. controls

Reins et al'”
controls

1171

Wienicke et al Psychodynamic therapy vs. controls

Driessen et al'”?

vs. antidepressants alone

Karyotaki et al'’®

1174

Buntrock et a Any intervention in subthreshold depression vs.

controls

PTSD

Wright et al'” EMDR vs. other therapies for PTSD

De Haan et al'’®

Digital interventions for subclinical depression vs.

Combined psychodynamic therapy + antidepressants

Task-sharing interventions for depression vs. controls

CBT with trauma focus in young people vs. controls

24 (4,889) Better outcomes associated with older age, higher

baseline severity, and being native-born

13 (3,876) None

9(1,258) Better outcomes associated with higher baseline
severity
7(2,186) Better outcomes associated with older age and
higher baseline severity
11 (771) Larger effect associated with longer current episode
duration and earlier onset
7 (482) Effects for combined therapy associated with higher
baseline severity and longer episode duration
11 (4,145) Better outcomes associated with presence of
psychomotor symptoms
30(7,201) Better effects in people who never had treatment
before; better outcomes associated with higher
baseline severity
8 (346) Worse outcomes for EMDR in unemployed people;
males dropped out of EMDR more often
25 (1,686) Larger effects associated with more severe

symptoms at baseline

Hien et al'”’ Behavioral and pharmacological therapies for PTSD + 34 (3,938) None
substance use vs. controls

Other disorders

Riper et al'”® Internet interventions for alcohol problems vs. 19 (14,198) Higher response in people >55 years of age
controls

Sander et al'”® Internet interventions for suicidal ideation vs. controls 8 (1,980) None

Fernandez-Alvarez et al'® VR for anxiety vs. controls 15 (810) Married people had lower chance of deterioration

CBT - cognitive behavioral therapy, iCBT — Internet-based CBT, PTSD — post-traumatic stress disorder, EMDR — eye movement desensitization and reprocess-

ing, VR — virtual reality

advanced statistical and probabilistic techniques to construct
systems with an ability to automatically learn from data'®*'%!, ML
techniques include various non- and semi-parametric algorithms
that can “learn” complex multivariate interactions from datasets,
while conventional (parametric) models are more restricted in the
number and complexity of patterns they can capture.

Although there are many potential pitfalls when applying these
techniques, they do afford many opportunities for psychiatric re-
search when applied correctly'®'®, The use of ML techniques is
increasing rapidly in mental health research, not only in predicting
and improving treatment outcomes, but also for example in detec-
tion and diagnosis'®*'®, and clinical administration'®.

Several of the studies previously discussed in this paper used
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ML techniques. For example, EMIs and JITAIs often use ML, as
do prediction models built from large trials'®"'%%, and individual
patient data (network) meta-analyses®”'®, However, there is also
a growing body of research specifically aimed at the development
of algorithms to predict who benefits from treatments in RCTs.
Although most of this research has been conducted in pharmaco-
therapy and neurobiological treatments'®’, there are also several
studies in psychotherapy.

One influential method, called the “personalized advantage
index” (PAI), has been used extensively in psychotherapy re-
search'®%! The first demonstration study on PAI used data from
an RCT comparing psychotherapy with pharmacotherapy for de-
pression'"". Five baseline characteristics of patients were found
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to predict differential response (marital status, employment sta-
tus, life events, comorbid personality disorder, prior medication).
These characteristics were used to calculate the PAI for each pa-
tient. For 60% of the participants, a clinically meaningful advantage
was predicted for one of the treatments relative to the other. When
these patients were divided into those randomly assigned to their
optimal treatment and those receiving the other treatment, out-
comes in the former group were superior, with a moderate effect
size (SMD=0.58). A recent systematic review identified 19 compar-
ative outcome trials in which the PAI was examined'*. The results
suggested that the PAI has the potential to improve outcomes with
an SMD of 0.32, although this may be an overestimation due to the
considerable methodological problems with the studies, such as
overfitting/model optimism.

It has also been argued that, in addition to large RCTs and in-
dividual patient data meta-analyses, large observational treatment
samples - such as electronic health record databases - can be used
to develop precision treatment rules'**'%, For example, a proof-of-
concept study, using electronic health records to develop an indi-
vidualized treatment rule for veterans with major depressive disor-
der, found a considerable improvement in outcomes with minimal
additional costs'®.

There are also several other types of studies using ML techniques
to improve outcomes of psychotherapies. For example, some
studies predict whether patients need high- or low-intensity thera-
pies' 1%, Others have developed personalized modular treatment
plans on a person-by-person basis'*, or have developed a system
for optimal treatment strategy selection and personalized adap-
tive recommendations during treatment®™, or have used natural
language processing techniques to discover patterns of therapist-
patient interactions that predict treatment responsezm’zoz. However,
despite the quickly growing number of studies in the field, most ML
approaches to predict responses to psychotherapies are still in the
early stages of development and are not yet ready for implementa-
tion in routine care'®*%,

It is increasingly recognized that, regarding the prediction of
therapy outcomes, ML techniques have limitations. Over the past
decade, the development of ML-driven prediction models has
surged across all fields of medicine, with statistical experts warning
that most models are too unreliable, impractical, or both, to in-
form practice?® 2%, All prediction models face the so-called bias-
variance trade-off'®®, where a model’s data adaptivity must be bal-
anced against the risk of overfitting. ML techniques offer great flex-
ibility in detecting complex interactions, but also increase the risk
of identifying spurious associations - particularly in psychological
treatment research, where even large trials (>1,000 patients) can be
considered “small data”

A related issue is that training data are often restricted and
noisy, resulting in an unfavorable signal-to-noise ratio®”. Consis-
tent with this, even in very large samples, simple regression models
have not been outperformed by more complex ML approaches®®,
including in the prediction of psychotherapy outcomes®”. Psy-
chological interventions also depend heavily on contextual and
setting-specific factors, which further limits the generalizability of

ML-based prediction models*'’.

To demonstrate that ML-driven treatment recommendations
are effective in routine care, new randomized trials are needed, in
which patients are assigned either to treatment based on the pre-
diction model or to “ordinary” treatment (as we already noted for
predictors and moderators found in individual patient data meta-
analyses). Only if such trials show better outcomes for patients re-
ceiving model-based treatment, we can assume that these models
truly improve patient care.

Matching therapists to patients

Up to now, we have discussed research using ML techniques
to determine patient characteristics that could predict outcome.
A different approach is to develop methods to match patients
better with therapists. It is well established that the outcomes of
treatments vary considerably across therapists'®®*'", It has been
estimated that about 5 to 8% of outcome variance is attributable to
systematic differences between therapists®'2. There are also sever-
al studies showing that some therapists are more effective in some
problem domains than others, while almost all therapists are at
least effective in one specific domain®".

In arecent study with a large sample of patients, ML techniques
were used to identify subgroups of therapists that were differen-
tially effective for highly specific subgroups of patients'®, This re-
sulted in 17 classes of patient-to-therapist matches with varying
outcomes per class, but the predicted outcome in patients was
60% higher if they had been matched with the therapist using this
method.

This matching of patients to therapists is also supported by re-
sults from an RCT of 218 patients treated by 48 therapists®'*. Before
the trial, therapists were classified as effective, neutral or ineffective
across 12 problem domains, based on their historical cases. In the
trial, patients were either randomized to a therapist who was effec-
tive in their problem domain (matched care), or pragmatically to
any therapist (care as usual). The matched care was significantly
more effective than care as usual in terms of symptom reduc-
tion and functional impairment (SMD=0.75), and global distress
(SMD=0.50), with no adverse events. To the best of our knowledge,
this is the only trial which examined matching of therapists to pa-
tients, but the approach is certainly promising and may improve
outcomes of therapies substantially*'>,

Randomized controlled trials of personalized and
modular psychotherapies

There is a growing number of RCTs examining the effects of
personalized psychotherapies. These studies go beyond predicting
the outcomes of therapy. They have already developed a personal-
ized treatment, and compare it to ordinary therapy. The person-
alized therapies are tailored to specific characteristics of patients.

Some personalized treatments are developed using ML tech-
niques. For example, in one of these studies, patients received ei-
ther ordinary stepped care, or stratified care in which they were
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assigned to low- or high-intensity CBT according to a ML algo-
rithm?'®, It was found that stratified care was more effective than
ordinary stepped care, although the costs were also somewhat
higher.

Other personalized treatments tested in RCTs are based on
clinical factors that are assumed to be associated with differential
outcomes. For example, the Trier Treatment Navigator is a system
that combines prediction and outcome tracking tools, providing
feedback to clinicians and supporting them to apply targeted clini-
cal problem-solving strategies when poor treatment response is
likely*'”. A randomized trial comparing this system with ordinary
therapy found significant effects of the former (SMD=0.30)*"".

One recent meta-analysis included nine RCTs comparing per-
sonalized psychotherapies with standard therapies®'®. This meta-
analysis did find a small but significant effect of the personalized
psychotherapies (SMD=0.22), although only one of the studies had
a low risk of bias. Furthermore, few of the included personalized
psychotherapies were based on empirically derived recommen-
dations models, being instead only expert-opinion based. This
meta-analysis cannot, therefore, be considered as strong evidence
that personalized psychotherapies are indeed more effective than
standard therapies.

A specific type of personalized therapy is represented by “mod-
ular psychotherapies” In these therapies, the clinicians are pro-
vided with an evidence-based toolbox, which includes treatment
modules that can be used depending on the clinical problems of
the patient at baseline, and decision tools that guide the selection
of the different modules****!, Probably the best-known modular
therapy is MATCH (Modular Approach to Therapy for Children
with Anxiety, Depression, or Conduct Problems)zm. This contains
treatment modules aimed at the treatment of depression, anxiety
and conduct problems in youth, which form a menu for clinicians
from which they can select modules for the treatment of an individ-
ual patient. MATCH is tailored to fit each youth’s specific needs at
intake. Decision flow charts guide the selection and sequencing of
modules, with a default module sequence suggested, but changes
in the sequence specified to address treatment difficulties®".

There are several RCTs that have compared the effects of MATCH
to standard care. Some of these trials have found that MATCH
had superior results when compared to standard treatment
of depression, anxiety and conduct problems in yourhm’m, but
that was not confirmed in other trials******, Meta-analytic evi-
dence integrating these results is not yet available.

Apart from MATCH, there are several other modular therapies
that have been tested in RCTs. For example, in one study, it was
found that modular CBT for children with autism-related symp-
toms was significantly more effective than standard treatment in
reducing these symptoms®’. Two other trials examined the effects
of modular therapy in children with anxiety disorders, and found
significant effects when compared with usual care?® and wait-
list*.

Not all trials have found superior effects of modular psycho-
therapies. In one trial in adults with alcohol use disorders, pa-
tients were randomized to either usual care or a targeted modular

World Psychiatry 25:1 - February 2026

treatment™’. Patients in this latter arm were allocated to one of
three treatment modules focusing on craving, positive expectancy,
or impulsivity, based on an assessment at baseline. No significant
difference was found between modular psychotherapy and usual
care. Another study compared a standard CBT self-help program
with a tailored program in which the content of the sessions dif-
fered depending on the anxiety symptoms at baseline'. Again,
no significant difference at post-test or follow-up was found. An
earlier trial on modular psychotherapy for anxiety in older primary
care patients also did not find a significant benefit when compared
with routine care®”,

In a recent proof-of-concept trial*?’, patients with depression
and psychiatric comorbidity were either randomized to standard
CBT or to CBT plus transdiagnostic modules, depending on early
trauma-related mechanisms. There was a non-significant superi-
ority of the modular therapy over standard CBT, but patients ran-
domized to the former were nearly three times as likely to experi-
ence remission at the end of therapy.

These results are conflicting and do not allow to state whether
modular psychotherapies are more effective than standardized or-
dinary treatments. A meta-analysis or systematic review could shed
some more light on this issue, but to the best of our knowledge no
such review has yet integrated the results of trials in this specific
field.

NEW AND IMPROVED PSYCHOTHERAPIES
The development of new psychotherapies

In the past decades, several hundreds of psychotherapies for
mental health problems have been developed. The Wikipedia list
of psychotherapies currently includes 218 separate therapies®>.
Although it is not clear how this list was composed, it is prob-
ably only a selection of all therapies that have been developed
over the years. The development of new therapies is a continuing
processe'g" 234—238‘

Many new therapies claim to have better outcomes than “con-
ventional” psychotherapies or to be based on better theoretical
or clinical frameworks. However, most research does not support
these claims. Network meta-analyses are well-suited to examine
the comparative effects of psychotherapies for specific mental dis-
orders, because they include not only RCTs directly comparing dif-
ferent therapies, but also indirect comparisons. For example, when
two therapies are not compared directly in RCTs, their effects can
still be estimated when both therapies have been compared with a
waitlist control group or a third therapy.

Most network meta-analyses do not indicate superior effects
of one therapy over another. For example, a large network meta-
analysis of 331 RCTs with more than 34,000 patients on eight types
of psychotherapy for depression found no significant differences
between the effects of these therapies®. Only non-directive sup-
portive counseling was found to be less effective than other psy-
chotherapies, but that was probably an artefact, because this
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therapy is also often used as control condition”*. Other network

meta-analyses for other disorders have also not found significant
differences between the effects of psychotherapies. One network
meta-analysis on generalized anxiety disorder found no significant
difference between eight major types of psychotherapy**’, and an-
other on seven types of therapy for PTSD also found no significant
differences*.

However, not all research supports the notion that all psycho-
therapies have comparable effects. A network meta-analysis ex-
amining the relative efficacy of therapies for social anxiety** found
that most therapies had comparable effects, but also that individual
CBT was more effective than psychodynamic therapy, while there
was no significant difference between individual CBT, group CBT,
and exposure and social skills. Another network meta-analysis ex-
amining eight psychotherapies for panic disorder found compara-
ble effects for most therapies, but did find that behavioral therapy
and CBT were more effective than third-wave CBT".

Conventional meta-analyses are also not consistent. In a review
of 15 meta-analyses of RCTs directly comparing 23 psychotherapies
for different disorders with other psychotherapies, only five found
significant differences**®, and all significant differential effect sizes
were small.

Thus, most evidence suggests that psychotherapies for mental
disorders either have comparable effects, or in some cases can have
small differential effects. This implies that many new psychother-
apies are not so innovative, and may not contribute much to im-
proving relevant outcomes. Therefore, it goes beyond the current
overview to discuss all new psychotherapies that have been devel-
oped.

An important category of psychological interventions that is new
is represented by the so-called “bottom-up” therapies®**. Tradition-
ally, almost all psychological interventions have been developed
top-down, with clinicians designing treatments based on their ex-
perience and knowledge of the literature. Although the rationale of
these therapies typically sounds intuitive and credible to patients,
the methods to develop them are not systematic or reproducible,
and the processes to select, combine and weigh the evidence are
entirely subjective. These methods are also heavily influenced by
the founder’s unique sociocultural background, values and per-
spectives, and the manuals are developed by the founder, based on
subjective principles. As we saw earlier, many of these top-down
therapies have been found to be effective in the treatment of men-
tal disorders, but the exact mechanisms through which they work
remain unclear and are based on clinical experience and selective
reading of the literature.

Bottom-up interventions start with psychological theories of
factors that cause or maintain symptoms of mental health prob-
lems***. Based on these theories, targets for experimental manip-
ulation are selected, and interventions focusing on these targets
are developed. Probably the best-known example of a bottom-up
intervention is exposure, that goes back to the theoretical work on
systematic desensitization in the 1950s***. Most therapies devel-
oped since then were top-down?**. In the past years, however, sev-
eral new bottom-up interventions have been developed and tested

in RCTs.

We will discuss here the two most important categories of bot-
tom-up therapies: cognitive bias modification (CBM) and cogni-
tive remediation (CR). There are several other bottom-up inter-
ventions, such as consolidation/reconsolidation therapie5246, and
memory specificity training?”**, but these have been examined
in only a few trials.

In this section, we will subsequently consider some other recent
developments concerning new psychotherapies or new approach-
es aimed to improve the outcomes of psychotherapies.

Cognitive bias modification

CBM is based on a large body of research showing that biases in
attention, interpretation and memory are associated with mental
health problems and may contribute to them. This has been con-
firmed for depression249’251, anxietyzm’zsz, eating disorders®***,
substance use disorders>**, and psychotic experiences®’. CBM
is a psychological intervention aimed at correcting such biases.
Participants engage in structured, computer-based repetitive tasks
that train them to modify their automatic responses. These tasks
can be gamified to maintain engagement, and immediate feedback
is usually provided to reinforce the desired cognitive patterns®®.

CBM and related interventions - such as attention bias modifi-
cation (ABM), interpretation bias modification, and “approach and
avoidance” training - have been examined in dozens of RCTs and
a considerable number of meta-analyses. Overall, these interven-
tions seem to have a moderate and significant effect on the biases
they are aimed at*®. The effects on symptoms of mental health
problems are less clear.

A large network meta-analysis of 75 trials on CBM for anxiety
and depressive disorders®® differentiated between four types of
CBM: ABM; CBM aimed at interpretation bias (CBM-I); the combi-
nation of ABM and CBM-]; and approach and avoidance training.
For anxiety, only CBM-I had a significant effect when compared
with waitlist (SMD=-0.55) and sham training (SMD=-0.30). In de-
pression, CBM-I also had a significant effect when compared with
waitlist (SMD=-0.63).

A meta-analysis of 14 trials on CBM for alcohol and smoking
addiction did not find a significant effect on substance use, but did
find a significant effect on relapse®. A meta-analysis of 23 trials
in children and adolescents with or without mental health prob-
lems found small and non-significant effects on mental health®®,
A meta-analysis of 29 RCTs in anger and aggression found small
but significant effects on both variables*®.

Overall, the evidence suggests that CBM and related interven-
tions can have an effect on cognitive biases, and some types may
also have small effects on mental health problems. It is not clear,
however, if such interventions can improve clinical practice. A
meta-analysis of trials comparing the combination of CBM and
CBT with CBT alone in people with anxiety disorders did not find
that CBM significantly improved the outcome of CBT?**, More re-
search is therefore needed to examine if and how CBM can be used
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in routine care, and if it actually improves outcomes in real life set-
tings.

Cognitive remediation

CR targets cognitive deficits (of attention, memory, executive
function, social cognition, or metacognition) using scientific prin-
ciples of learning, with the ultimate goal of improving functional
outcomes”®. Cognitive impairments have been well established
in several mental disorders, including schizophrenia, bipolar dis-
order, depression, ADHD, PTSD and 0CD*>%¢ CR can include
many different techniques to improve these impairments, but
should contain at least four core elements: facilitation by a ther-
apist, cognitive exercises, procedures to develop problem-solving
strategies, and procedures to facilitate transfer to real-world func-
tioning®®".

The ideas underlying CR go back several decades®*®**’, Howev-
er, in the last years the number of trials examining CR has increased
exponentially, including a growing number of computerized CR
interventions>"**"!, For example, in a recent meta-analysis of 67
randomized trials of CR in schizophrenia, it was found that more
than 80% were conducted after 2010?”. This increase in research
on CRis undoubtedly also related to its growing use through digital
technologies®™*™,

Arecent meta-analysis of 67 trials on CR in schizophrenia found
small but significant and durable effects on cognition (SMD=0.23)
and global functioning (SMD=0.26)*"%. Another meta-analysis of
73 trials investigating more detailed outcomes®” also found small-
to-moderate size improvements in all domains of cognition stud-
ied (SMD range: 0.19 to 0.33), as well as a small significant effect
on negative symptoms (SMD=0.16), but not positive symptoms or
overall levels of symptomatology. A meta-analysis of 21 trials on CR
in depression resulted in a small significant effect on depression
(SMD=0.28) and daily functioning (SMD=0.22), and a moderate
effect on cognitive functioning (SMD=0.60)*"°. This is comparable
to the results of other meta-analyses of trials on CR in depression
277,278

The outcomes of CR in other mental disorders are not consis-
tent. A meta-analysis of seven trials in bipolar disorder resulted in
small significant effects on working memory, planning and ver-
bal learning, but not on functional outcomes®”. Another meta-
analysis of 11 trials on CR for adolescents with mixed mental dis-
orders also showed small but significant effects on cognition, but
not on clinical symptoms or social functioning”®. In a small meta-
analysis of eight trials on CR in anorexia nervosa, no significant
effects were found on cognitive functioning or symptomatology".
These meta-analyses on CR in disorders other than schizophre-
nia or depression should be considered with caution, because the
number of included trials was small, and results may not be signifi-
cant because of low statistical power.

Overall, CR seems to have small but significant effects on nega-
tive symptoms in schizophrenia, and on symptoms of depression.
Considering these outcomes, more research could be focused on
how these interventions can be implemented in routine care, and
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if the effects are retained in real-life settings.

Psychedelic-assisted psychotherapies

An increasing number of studies is focusing on the effects of
psychedelic-assisted psychotherapies in mental disorders***?%3,
Psychedelics are powerful psychoactive substances that alter per-
ception and mood, and affect numerous cognitive processes***.
Combining them with psychotherapies has the potential to en-
hance the effects of the latter.

Most research in this area has focused on the use of psyche-
delics - psilocybin, lysergic acid diethylamide (LSD) or ayahuasca
- for depression®?, and to a lesser extent of methylene-dioxy-
methamphetamine (MDMA) for PTSD**>?%, There are also trials
exploring the use of psychedelics in other disorders®®?, including
borderline personality disorder®, body dysmorphic disorder®®,
0CD?, and alcohol use disorder™.

Although the effects of psychedelic-assisted psychotherapies
have been examined most extensively in depression, the num-
ber of trials is still small (the largest meta-analysis, focusing on
psilocybin-assisted psychotherapy, includes nine RCTs**"). It is
also remarkable that the number of meta-analyses in this small
area of research is almost as large as the number of primary trials.
The above-mentioned meta-analysis®®' indicated a large effect size
of psilocybin-assisted psychotherapy (SMD=0.78; N=596) when
compared to placebo or waitlist control conditions.

MDMA-assisted psychotherapy for PTSD has also been ex-
amined in several trials and meta-analyses. The largest meta-
analysis”®, including nine RCTs (N=297), found a large effect of
MDMA-assisted therapy on symptoms of PTSD (SMD=-1.10),
when compared with placebo or low-dose MDMA.

Although these effects seem rather positive, and these treat-
ments have been claimed to represent a new paradigm for mental
health care?®, the number of studies and of participants in these
studies is too small to draw strong conclusions. The potential im-
pact of conflicts of interests of researchers, and the potential selec-
tion bias in the trials** are further problems. Moreover, partici-
pants in the trials can be expected to be positive about the effects of
psychedelic-assisted therapies. Many of them hope to be assigned
to the treatment condition and will be disappointed when they
end up in the control group®®***, Since it is not possible to mask
participants, they are typically aware if they are in the treatment or
control group, which may have an impact on the outcomes. Fur-
thermore, psychedelics can be expected to have short-term effects,
while from a clinical perspective it is much more important to
achieve long-term effects, when the direct impact of psychedelics
has passed. Unfortunately, hardly any research on the long-term
effects of these therapies has been conducted.

Another important problem is that the psychotherapies that
are actually implemented are not described clearly in the reports
of the trials*”. This means that psychedelic-assisted therapies
consist of two components of which the effects are not clear: the
psychedelic and the psychotherapy. It is unclear to what extent
each of these components is responsible for the assumed effects
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of the therapies®***, The conclusion is that psychedelic-assisted
psychotherapies may have the potential to increase the effects
of treatments of mental disorders, but this is still uncertain. The
current evidence is insufficient to reach a final conclusion about
their potential.

Transdiagnostic psychotherapies

Most psychotherapies focus on specific disorders, and RCTs ex-
amining the effects of these treatments usually focus on one spe-
cific disorder?"*"*% However, comorbidity between mental dis-
orders is very high. For example, comorbidity between depression
and anxiety has been estimated to be as high as 60% for case-level
disorders**, and is probably even higher when subthreshold cases
are considered®®. It has also been argued that depression and
anxiety in fact constitute one cluster of internalizing disorders and
share similar psychological and biological mechanisms*"*. Analo-
gously, it has been suggested that the same underlying processes
are involved in different eating disorders®”®. Psychological treat-
ments of different mental disorders also often share the same core
elements. For example, cognitive restructuring has been found to
be effective in most major mental disorders>”.

Transdiagnostic psychotherapies are treatments that apply the
same underlying principles across different mental disorders, with-
out tailoring the protocol to specific diagnoses******, These ap-
proaches focus on identifying common and core maladaptive tem-
peramental, psychological, cognitive, emotional, interpersonal and
behavioral processes that can be targeted in treatment. People with
different disorders can be treated with the same protocol, which
makes it easier for them to access care without needing multiple,
disorder-specific therapies, and has the potential to spare time and
resources, without reducing the effects of therapies.

Transdiagnostic approaches have been claimed to offer more
flexible, inclusive and effective treatment optionsSOS. Most of them
have been developed for depression and anxiety disorders (some-
times also including PTSD, OCD and somatoform disorders), and
are based on CBT principles®****3!°, However, transdiagnostic
treatments have also been developed in the field of eating disor-
ders. Enhanced CBT was specifically designed to target the un-
derlying processes that are assumed to maintain different types of
eating disorders®®.

Several dozens of RCTs have examined the effects of transdiag-
nostic psychotherapies, most of which were conducted after 2010.
A handful of trials have examined enhanced CBT for eating disor-
ders®"!, but most research has focused on transdiagnostic treat-
ments of various anxiety disorders or depression and anxiety. One
large, recent meta-analysis of transdiagnostic treatments in emo-
tional disorders included 53 trials and found that the treatments
had considerable effects on depression (SMD=0.74) and anxiety
(SMD=0.77)*". However, the nine comparisons between transdi-
agnostic and disease-specific treatments resulted in a small, non-
significant difference (SMD=0.09).

The best example of a transdiagnostic psychotherapy is the
unified protocol (UP) for emotional disorders®'?, which was the

first and is the most examined transdiagnostic treatment of depres-
sion and anxiety. One recent meta-analysis examining the effects
of the UP included 19 randomized trials®"®. This study found mod-
erate effects for depression and anxiety when compared to waitlist
control conditions (SMD=0.59), but also small significant effects
when compared to other active treatments (SMD=0.38).

Many transdiagnostic psychotherapies that are examined in
RCTs are conducted through the Internet, and include guided and
unguided versions. One recent meta-analysis included 57 trials and
found moderate effects for depression (SMD=0.52) and anxiety
(SMD=0.45) when compared to passive controls®”’. Only three trials
compared transdiagnostic interventions with other treatments, so
that a comparison of the relative effects is not yet possible.

Overall, this body of research shows that transdiagnostic psy-
chotherapies are effective in the treatment of depression and anxi-
ety, but it is unclear if they have better effects than disease-specific
treatments. One could argue, however, that transdiagnostic treat-
ments have several advantages when compared to disease-specific
treatments, which makes them more useful even when the effects
are comparable.

A new generation of dismantling studies

A considerable body of research within the psychotherapy field
has focused on identifying the core elements or components of
these treatments. This research can clarify how therapies work,
remove inactive or irrelevant components, and potentially make
therapies more effective and cost-effective®'**'*. Understanding
how therapies work may also make it easier to train therapists and
disseminate therapies more widely*"*,

Traditionally, components of therapies are examined in RCTs
in which a full therapy is compared with the same therapy with or
without a specific component. Although many of such disman-
tling trials have been conducted, they rarely have enough statistical
power to examine if adding or removing a component is related to
larger or smaller effects of the intervention. The dismantling trials
covered in systematic reviews and meta-analyses rarely included
more than 100 participants, while much larger trials are needed to
find differential effects®'®*'%, For example, based on the assump-
tion that a minimally clinically important difference for depression
is SMD=0.24, a dismantling trial would need 274 participants in
each condition®'®.

There are two important new developments in this area of re-
search that could generate more knowledge on effective compo-
nents of psychotherapies. The first is the introduction of the so-
called “factorial design”*'**'*, This design allows to examine mul-
tiple components in one study and to explore the main effects of
these components as well as the interactions among them. The ba-
sic idea is that participants are randomized to any combination of
components in the intervention. Because the number of potential
experimental conditions increases exponentially as the number of
components of the intervention increases, some studies make use
of the so-called “fractional factorial design”*'*. This is a variation on
the factorial design in which only a pre-specified selection of the
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possible conditions is examined to make the study more manage-
able.

Although (fractional) factorial designs have been used in other
areas of the biomedical field*'*?', their use in psychotherapy re-
search has started only recently*?. Table 3 presents an overview of
recent factorial trials on psychotherapies and the most important
outcomes’ **23%"_ Ag can be seen, the results have been somewhat
disappointing, but future research may help to shed more light on
effective components for specific disorders.

The other recent important development that can help with the
finding of effective components of psychotherapies is represented
by component network meta-analyses. This is an extension of
standard network meta-analyses that can be used to disentangle
the associations with outcomes of different components of an in-
tervention®”****, Several such meta-analyses have been carried out
in recent years, including one conducted with the individual par-
ticipant data of the included trials®".

Table 4 gives an overview of the most important component
network meta-analyses and a summary of their outcomes''"%"
330332 One interesting finding is that relaxation, often included
in packages of CBT because it is considered to be easy to practice,

has been found to be possibly harmful across several disorders, in-
cluding panic disorder*®, depression®" and insomnia*?. Although
the results of these studies certainly provide some directions for po-
tentially effective and non-effective components, further research

is needed to detect more clear outcomes.

Innovations in understanding processes involved in
psychotherapies

Apart from dismantling studies, there are large research areas
focusing on the processes involved in psychotherapies that can
explain how they work. The hope is that this research will increase
our understanding of psychotherapies and will make it possible to
strengthen their effects or make them more efficient. Here we de-
scribe where this field currently is. We first explain why it is difficult
to examine the change processes in psychotherapies. Then we fo-
cus on the current state of knowledge on three core topics: specific
versus common factors in therapy, the therapeutic alliance, and fi-
delity versus flexibility.

Although RCTs provide an excellent design for examining if a

Table 3 Selected factorial trials aimed at examining components of psychotherapies for mental health problems

Disorder N Intervention Components Main findings

Andersson et al’? Depression 197 Internet-based CBT Self-tailored vs. clinician-tailored Only self-tailored treatment was a little
treatment; scheduled therapist more effective than clinician-tailored
support vs. support on demand, treatment.
clients in supervision vs. not in
supervision

Bur et al*?* Depression 316 Problem-solving Human support vs. not; diagnostic Human support resulted in better

therapy with CBT interview vs. not; motivational outcomes at post-test, but not at
interviewing vs. not; automated follow-up. The other three factors were
e-mails vs. not not associated with better or worse
outcomes.
Furukawa et al’* Depression 3,936 Unguided Behavioral activation; cognitive All included skills and their
smartphone CBT restructuring; problem solving; combinations were superior to all
assertion training; behavior therapy control conditions.
for insomnia
Kelders et al®® Depression 239 Acceptance and Human vs. automated feedback; Human support was associated with
commitment text message coaching (present or better outcomes; no significant
therapy absent); interaction (high or low); differences for any of the other
tailoring of success stories (high or components was found.
low); personalization (high or low)
Sakata et al’?? Depression 1,093 Unguided Self-monitoring; behavioral activation; = Depression reduction was not
smartphone CBT cognitive restructuring; assertiveness significantly associated with any
training; problem solving component.

Sipka et al*%® Social anxiety 464 Internet-based CBT Psychoeducation; cognitive All components were associated with
restructuring; attention training; improvement when compared to
exposure waitlist, but psychoeducation and

exposure brought more improvement
than the other two components.

Watkins et al*?’ Depression 767 Internet-based CBT Activity scheduling; functional None of the components was associated

analysis; thought challenging;
relaxation; concreteness training;
absorption training; self-compassion
training

with better outcomes at post-test
or 6-month follow-up, except for
absorption training that had better
outcomes at 6-month follow-up.

CBT - cognitive behavioral therapy

World Psychiatry 25:1 - February 2026

85U8017 SUOLUWOD BAIIeR1D |geat|dde au Aq peussnob afe sooiiie O ‘8N Jo S9N Joy Aeug T 8UIIUO 481\ UO (SUONIPUOD-PUR-SWBIAL0D A8 1M ARl 1BUIUO//:SANY) SUONIPUCD pue SWid | 8y} 88S *[9202/T0/ST] U0 Aeld18uljuO 4811 ‘2000L SAM/Z00T OT/I0P/LI0D A8 |IMARelq1Bul|u0//SAny Wwou) papeojumod ‘T ‘9202 ‘SYSSTS0Z



Table 4 Selected component network meta-analyses of psychotherapies for mental disorders

Disorder n N Intervention Components Main findings
Coventry et al** PTSD 18 933 Psychological 14 combinations of the following 11 Interventions that took a
treatments components: active control; cognitive multicomponent approach were
restructuring; imaginal exposure; in vivo more effective than those that did
exposure; mindfulness; multidimensional; not. None of the other individual
psychoeducation; relaxation; support; components or examined
virtual reality exposure; waitlist combinations differed significantly
from waitlist.

Furukawa et al®! Depression 48 11,704  Guided and Waiting; conventional drug treatment; non- There was suggestive evidence that
unguided specific treatment effect; psychoeducation; behavioral activation might be
digital CBT cognitive restructuring; behavioral beneficial and that relaxation might

activation; interpersonal skills training; be harmful.
problem solving; relaxation; third-wave
components; behavior therapy for
insomnia; relapse prevention; homework
required; initial face-to-face contact;
automated encouragement; human
encouragement; therapeutic guidance

Furukawa et al'® Insomnia 241 31,452 CBT Educational (sleep hygiene, sleep diary); Cognitive restructuring, third-wave
cognitive (cognitive restructuring; third- components, sleep restriction
wave components; constructive worry); and stimulus control are critical
behavioral (sleep restriction; stimulus components of CBT; sleep hygiene
control; relaxation; paradoxical intention; education was not essential and
other (nonspecific treatment effect; relaxation is potentially harmful; in-
waiting; conventional drug treatment); person therapist-led programs were
delivery (individual, group, in-person; most beneficial.
online guidance; human encouragement;
automated encouragement)

Miklowitz et al'’ Bipolar 39 3,863  Psychological Psychoeducation; psychoeducation including Cognitive restructuring and regulating

disorder treatments skills training; self-monitoring; self- daily rhythms were the most potent

Pompoli et al**! Panic disorder 72 4,064 CBT

Williams et al**? Early psychosis 37 4,599  Various early

interventions

management; cognitive restructuring;
maintaining daily rhythms; behavioral
activation; interpersonal problem solving;
communication training; group format;
family format; individual format

‘Waiting; placebo effect; support;

psychoeducation; breathing retraining;
relaxation; cognitive restructuring;
interoceptive exposure; in vivo exposure;
virtual reality exposure, third-wave
components; face-to-face setting

Pharmacotherapy; case management;

psychological treatment; family
intervention; social intervention

components for reducing severity of
depression and manic symptoms;
the least potent component was
behavioral activation (and for
depression also the individual
therapy format).

Interoceptive exposure and face-to-

face setting were associated with
better treatment outcomes. Muscle
relaxation and virtual-reality
exposure were associated with
significantly lower efficacy.

The addition of psychological

interventions reduced negative
psychotic symptoms at 3-month
follow-up. No other significant
finding at 3-month follow-up was
found.

PTSD - post-traumatic stress disorder, CBT — cognitive behavioral therapy

treatment works and how large the effects are, they do not directly
provide information on how treatments work. Much research has
been done on mediators, but, when these are examined in trials,
the findings are always correlational rather than causal*****, This
means that, when a mediator is significantly associated with the
outcome of therapy in a trial, this can be explained in three differ-
ent ways: a) the change in the mediator causes the outcome; b) the
improvement in the outcome causes the improvement in the me-
diator; or c) a third variable causes the improvement in both the

outcome and the mediator.

This issue of causality cannot be settled completely. But there
are several factors that can help to make the causal relationship
between a mediator and an outcome more plausible: a temporal
relationship between mediator and outcome (change in the me-
diator comes before change in the outcome); a dose-response as-
sociation; evidence that no third variable causes changes in the
mediator and the outcome (usually by including many potential
third variables in the study); supportive experimental research;
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and a strong theoretical framework that can explain why the me-
diator is probably indeed a causal factor. There are also improve-
ments in the methodology, such as the so-called “causal inference
framework” that provide logical foundations for research in this
area®*5%, Working mechanisms, however, remain extremely dif-
ficult to examine.

This complexity of examining mechanisms of change in psycho-
therapies has resulted in many discussions about how they actu-
ally work. One important discussion is about common versus spe-
cific factors as key mechanisms of change***. The common factors
model assumes that all therapies work through factors such as the
alliance between therapist and patient, a rationale for causes of the
problems and how to solve them, modeling, and catharsis, which
are present in all therapies® >’ The specific factors model assumes
that therapies work through specific mechanisms, such as changing
maladaptive thoughts, changing actual behavior, or learning how to
stop avoiding fearful situations.

Proponents of the common factors model often point to meta-
analyses of outcome studies, which show that all therapies have
comparable effects***. However, this does not necessarily prove
that they work through common mechanisms. Component net-
work meta-analyses can provide some insight on whether specific
components have independent effects, which would support the
specific factor model. Table 4 provides an overview of these meta-
analyses, and several of them do suggest that some components
contribute independently to the effects of therapies.

The most important common factor is undoubtedly the thera-
peutic alliance, i.e. the relationship between therapist and patient.
This alliance has three components: the bond between the ther-
apist and the patient, the agreement about the goals of therapy,
and the agreement about the tasks of therapy®”. The largest meta-
analysis examining the association between the therapeutic alli-
ance and outcome at one time point included almost 300 studies
in adults®*®. There was a strong and significant association be-
tween the outcome and the alliance (correlation r=0.28, which cor-
responds to an SMD of 0.58), and this was true for face-to-face as
well as for Internet-based therapies. A meta-analysis of studies in
children and adolescents found a somewhat smaller, but still sig-
nificant and substantial effect size (r=0.18, which corresponds to
SMD=0.37).

As stated previously, an association between alliance and out-
come cannot be considered as causal evidence showing that the
alliance causes change. However, the above-mentioned meta-
analysis in adults®® also included a number of studies that ex-
amined the temporal association (change in the alliance pre-
cedes change in outcome), as well as an adjustment for baseline
characteristics of patients that could explain the association. This
supports the hypothesis that the alliance is a causal factor in gen-
erating change in patients, although the empirical evidence in this
respect cannot be considered very strong®®.

Two different components of the alliance have been recently
differentiated®®. The “trait-like” component refers to the general
ability of patients to form satisfying relationships with others, which
also affects their capacity to form a satisfactory relationship with
the therapist and to benefit from treatment. This trait-like compo-
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nent does not make alliance sufficient to generate change by itself,
but can enable the use of other aspects of treatment that may in-
duce change, such as effective techniques. The “state-like” compo-
nent refers to changes in alliance that occur during treatment,
which can be assumed to be the result of in-session work between
patient and therapist. This component may contribute to trait-like
changes in patients, which in turn enables the use of other aspects
of treatment. This distinction between “trait-like” and “state-like”
components of the alliance should be examined in more depth, but
it does provide a new perspective, and may generate new knowl-
edge on the mechanisms of change in therapy.

Another important issue in the process of therapy is the so-
called “fidelity versus flexibility” question. This refers to whether a
therapist should adhere strictly to the manual of a therapy, or can
be more flexible in its application depending on the needs of the
patient****?, In RCTs, fidelity is an important element to strength-
en the internal and external validity of the trial, and protocols with
strong adherence of therapists are also those that are typically con-
sidered for implementation in routine care®"'. Fidelity also helps
in limiting the number of sessions and facilitates training of ther-
apists. In the IAPT program in the UK, aimed at increasing uptake
of psychological treatments, fidelity to the protocols has been sug-
gested to enhance efficacy considerably®. However, there are also
several criticisms of treatment protocols. They have been called
“cookbooks) they have been claimed to detract from the therapeu-
tic alliance, and to be narrow and not broadly applicable®"". It has
been suggested that broader therapies, such as transdiagnostic ap-
proaches, offer more flexibility while retaining fidelity**’.

It remains unclear if more fidelity is associated with better out-
comes. One earlier meta-analysis of 32 studies did not find that
fidelity was significantly associated with outcome®*. However, a
more recent and extensive meta-analysis of 62 studies differenti-
ated between adherence (prescribed methods are actually imple-
mented in therapy), competence (knowledge, skills and appropri-
ateness with which the methods are delivered), and integrity (that
should include adherence, competence and treatment differen-
tiation)**. This meta-analysis did find a significant association
between integrity and outcome in two different groups of studies
(r=0.15 and r=0.23).

It should be kept in mind that all this research is correlational,
and cannot provide a definite answer to the “fidelity versus flex-
ibility” question. To answer this question, new trials are needed in
which patients are randomized to a fidelity or a flexibility condi-
tion, and to the best of our knowledge such trials have not been
conducted. At this moment, it is not clear whether increasing or
reducing fidelity can strengthen the outcomes of therapies.

Other innovations aimed to improve outcomes

One further innovation with the potential to improve outcomes
of psychotherapies is the frequency of sessions. Meta-analytic re-
search on psychotherapies for depression has suggested that, in
individual therapy, the effects are not associated with the number
of sessions, the contact time between patient and therapist, and
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the length of treatment®*****. However, meta-regression analyses
did indicate that the frequency of sessions is significantly associ-
ated with the outcomes. Sessions twice per week are more effica-
cious than sessions once per week (SMD=0.60)*%.

Because meta-regression analyses do not provide causal, but
only correlational evidence, more direct evidence is needed to con-
firm this finding. One RCT was conducted in which 200 outpatients
with depression were randomized to once or twice weekly sessions
of CBT or IPT**. It was found that those having sessions twice a
week had better outcomes than those receiving sessions once a
week (SMD at month 6: 0.55). Although these are preliminary find-
ings that need to be confirmed in further research, this may be a
promising innovation to improve the effects of psychotherapies.

Another innovation with the potential to improve outcomes is
progress feedback. Outcome instruments are administered regu-
larly throughout therapy®*” and monitored by the therapist. This
allows the clinician to adjust treatment when there is too little prog-
ress, so that poor outcomes might be prevented***>*, The results
of meta-analyses of RCTs that compare treatments with or with-
out progress feedback have been mixed, with most of them find-
ing small significant effects®'**, but others finding no significant
effects®**°, These meta-analyses, however, included subsets of
studies aimed at specific target groups or using a specific feedback
instrument, and all covered less than 20 trials. The largest meta-
analysis in all target groups and any instrument included 58 tri-
als®*, and found a small but significant overall effect of progress
feedback (SMD=0.15). More research is needed to verify the effects
of progress feedback, but this seems to be a promising method to
improve outcomes.

Preventing and reducing adverse effects of
psychotherapies

One important way to improve the outcomes of psychotherapies
is to prevent or reduce their adverse effects. This is now widely rec-
ognized as a major priority for research and practice of psychother-
ap 56-358.

For along time, it has been assumed that adverse effects are not
relevant in psychological interventions. The belief that psychother-
apy, being “just talking’, could not cause harm has led to patients
rarely reporting these effects. Adverse effects are also not well re-
ported in RCTs. For example, a meta-analysis of deterioration rates
in psychotherapies for depression®*® found that only 6% of trials
reported these rates.

One major problem in this area is the lack of consensus on what
constitutes an adverse effectin psychotherapy. Clinically significant
deterioration and suicide attempts are clearly important adverse
effects. However, there is less clarity on what other events should be
considered adverse effects. For instance, non-response and drop-
out could also be viewed as adverse outcomes, as they might pre-
vent patients from receiving adequate care or experiencing sponta-
neous remission®®. Other adverse effects that are often mentioned
include treatment dissatisfaction, lack of therapeutic alliance,
anxiety or rumination about therapy, emergence of new symptoms,
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stigmatization, and perceived negative effects of treatment on fam-
ily/friends**0357361362_ A systematic review of tools used to assess
negative effects of psychotherapy included nine instruments®,
They covered 17 domains of negative effects, but none of them cov-
ered all these domains.

One cluster of negative outcomes that has been examined exten-
sively is represented by deterioration rates. Table 5 gives an overview
of the results of meta-analyses providing data on deterioration rates
in psychotherapies compared to control conditions!8"**935%363-369,
Mostresearch has been done in depression, but there are also some
studies in anxiety disorders and PTSD. The deterioration rate in psy-
chotherapies varied between 1 and 6%, while in the control condi-
tions was between 5 and 17%. In almost all meta-analyses, the de-
terioration rate was significantly lower in psychotherapy compared
to the control group.

Although there is now more attention to adverse effects of psy-
chotherapies, and deterioration has been examined extensively in
recent years, there is still a long way to go before methods to re-
duce adverse effects can improve clinical practice. More consensus
on what adverse effects are is very much needed, and then more
research should make clear how prevalent the different adverse
effects are, and what methods can be used to prevent or reduce
them.

Other methodological innovations in research on
psychotherapies

In the past years, several new methodologies (in addition to
those already described) have been developed that can help to
speed up innovations in research on psychotherapies.

One important new design is the so-called “stepped wedge de-
sign’, which is especially useful in research on the implementation
of interventions in clinical practice®”. This is a cluster-randomized
trial in which all clusters (such as clinics or communities) start in
the control condition. At regular intervals (the “steps”), a randomly
selected subset of clusters moves from the control to the interven-
tion condition. This continues until all clusters have received the
intervention. This design makes it possible to examine the impact
of the implementation of the intervention in routine care, and is in-
creasingly used in mental health research®" ",

Another important methodological innovation is represented
by “platform trials”*"® which have transformed other areas of med-
icine, including oncology and infectivology, but are only now be-
ginning to be used in mental health research®®*”’. In platform
trials, an infrastructure with a master protocol is developed, allow-
ing to compare multiple interventions against a single control group
3% toadd newtreatments as theybecome available, or to drop some
when they turn out to be not useful.

Several platform trials on pharmacological interventions have
been developed recently for PTSD, depression and psychosis®™.
In the field of psychological treatments, a recent study”" tested the
differential efficacy of five CBT skills (behavioral activation, cogni-
tive restructuring, problem solving, assertion training, and behav-
ior therapy for insomnia) on a smartphone app among people with
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subthreshold depression. The CBT skills were examined in four 2x2
factorial trials embedded in a large master protocol. This design, to-
gether with the digital infrastructure, enabled recruitment of 5,361
participants with or without subthreshold depression. The five skills
were found to be differentially superior to three control conditions
(delayed treatment, health information, and self-checks), not only
on depression but also on anxiety, insomnia and well-being.

New methodologies are also being developed in the field of meta-
analyses, such as the meta-analytic research domains (MARDs)*™.
These are living systematic reviews that cover a whole research do-
main, regardless of age, target group, or comparator, providing an
overview of everything that can be known about the field from RCTs.
MARD:s have been developed for psychological treatments of de-
pressionsgo, mental health problems in children and adolescents®,
suicidal behavior*®, and anxiety disorders”. They can be expected to
bring meta-analytic research to a newlevel.

DISSEMINATION AND SIMPLIFICATION OF
PSYCHOTHERAPIES

Conventional psychotherapies are in fact beneficial only to a
tiny minority of those who could benefit from them*#38¥3% since
more than 80% of the almost one billion people with mental disor-
ders live in LMICs, with little access to them, and only a small pro-
portion of patients in high-income countries receive these thera-
pies. Here we focus on innovations in psychological interventions
which can make them more scalable and easier to implement in
large populations.

Task sharing

One major problem in the implementation of psychological
treatments in LMIC:s is that the task force to deliver them does not
or hardly exist. One solution to this problem is the so-called “task
sharing’) the delegation of tasks to community or primary care-
based non-specialist workers with no formal degree or training
in implementing mental health care'”**, Task sharing is indeed
considered to be one of the main innovations to improve access
to evidence-based psychological therapies in low-resource set-
{ings®3%,

Task-sharing interventions have involved a wide variety of non-
specialist health workers, such as community health workers, mid-
wives, nurses, primary care providers, village health workers, com-
plementary alternative health providers, teachers, religious and
traditional healers, and community members**. Task sharing is
firmly established in the delivery of care for maternal-child health
and for human immunodeficiency virus (HIV) infection in low-in-
come settings, but is also growing in global mental health care®**
38 Although task-sharing interventions are especially important
in low-resourced settings, they are also increasingly considered in
higher-income contexts**" 3%,

A considerable number of trials examining the effects of task-
sharing interventions has been conducted. The largest meta-anal-
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ysis was aimed at perinatal mental health®®’. It included 44 RCTs
(18,101 participants), and found small but significant effects on
depression (SMD=0.24) and anxiety (SMD=0.30). Some smaller
meta-analyses estimated the effects of task sharing in LMICs com-
pared to control groups, focusing on transdiagnostic behavioral ac-
tivation interventions for common mental disorders (20 trials; SMD
=0.59 for depression; SMD=0.61 for anxiety; SMD=0.38 for PTSD/
trauma)’®, and for depression (11 trials, SMD=0.32)" ",

A systematic review of 19 trials on task-sharing interventions
for substance use and substance use disorder in LMICs suggested
positive effects, but, because no meta-analysis was conducted, this

finding should be considered with caution®".

Digital interventions in LMICs

Guided Internet-based interventions can be delivered by trained
lay counsellors without extensive training. Self-guided interventions
do not require any human contact with patients. These interven-
tions have, therefore, much potential from the perspective of global
mental health, especially since the majority of the world population
now owns a smartphone and has access to the Internet**.

The largest meta-analysis of digital interventions for depression
and anxiety in LMICs included 80 randomized trials (12,070 par-
ticipants), most of which were conducted in 2020 or later®, This
meta-analysis was very liberal in its inclusion criteria (physical ex-
ercise interventions were also included, as well as studies in high-
risk groups without depression or anxiety at baseline), but it did
find substantial and significant effects for depression (SMD=0.61)
and anxiety (SMD=0.73).

Another meta-analysis of RCTs in LMICs focused exclusively on
digital psychological interventions for people with depression and/
or anxiety, and included 21 trials (5,296 participants)ﬁz. The inter-
ventions resulted in substantial effects on depression (SMD=0.77)
and anxiety (SMD=1.02), and small but significant effects on qual-
ity of life (SMD=0.32), when compared with control conditions.
Over the longer term, the effects were smaller, but remained sig-
nificant for all examined outcomes.

An important finding of this meta-analysis was that no significant
difference (p=0.93) was found between interventions with human
support (SMD=0.90 against controls; 15 studies) and unguided in-
terventions (SMD=0.87 against controls; 8 studies). Most previous
research suggested that interventions without human support have
significantly smaller effects than those with support™”. This may not
be true, however, in LMICs, for example because usual care differs
considerably from high-income countries. This is a highly impor-
tant finding from a dissemination point of view, because delivery
of unguided interventions is much cheaper than that of guided in-
terventions.

Single-session interventions
Another method to make treatments more scalable and easier

to implement is to make them shorter. Meta-analytic research on
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Table 6 Summary of innovations in psychotherapies for mental disorders and their main supporting evidence

Description of innovation

Core studies on outcomes

Innovations in the digital field

Internet-based therapies

Smartphone apps

Ecological momentary
interventions

Just-in-time adaptive
interventions

Serious games

Virtual reality

Augmented reality

Prescription digital
therapeutics

Blended therapy

Avatar therapy

Chatbots/conversational
agents
Personalized treatments

Predictors/moderators in
large RCTs

Individual patient data
(network) meta-analyses

Machine learning
approaches

Matching therapists to
patients

Personalized/modular
therapies

Guided and unguided self-help interventions applied digitally

Apps on mobile phones

“Therapist in your pocket” approaches; use of sensors from
smartphones/devices to intervene during everyday life

Interventions providing the right type and amount of support,
at the right time, by adapting to an individual’s internal and
contextual state

Games that are not devised just for recreation, but also to
address mental health problems

Three-dimensional interactive computer-generated
environments creating the sensation of being present in the
environment

Technology that blends virtual and physical environments,
enhancing one’s perception of reality

Digital treatments rigorously evaluated for safety and
effectiveness, and authorized by national regulatory agencies

Combined face-to-face and digital treatments

Patients with psychosis create an avatar aimed at reducing
auditory hallucinations

Chatbots that operate through artificial intelligence

Research on characteristics of people who respond better to
specific treatments

Meta-analyses in which the primary data of RCTs are
combined into one dataset

Techniques allowing researchers to evaluate many predictors/
moderators at the same time, in large datasets

Patients are assigned to therapists that have been shown to be
effective for their problem area

Personalized therapies are tailored to specific characteristics
of patients; modular therapies are toolboxes from which the
clinician selects modules that are relevant for a patient

New and improved therapies

Cognitive bias
modification

Cognitive remediation

Psychedelic-assisted
psychotherapy

Transdiagnostic therapies

Therapy aimed at changing cognitive biases through structured,
computer-based training to modify automatic responses

Therapy targeting cognitive deficits (attention, memory,
executive function, social cognition, metacognition)

Therapies in which psychedelics are used to augment
psychotherapy effects

Treatments that apply the same underlying principles across
disorders, without tailoring the protocol to specific diagnoses

>250 RCTs in multiple disorders and several meta-analyses
have shown effects (see Table 1)

A meta-analysis of 176 RCTs’? showed small significant
effects for common mental disorders

Potential to improve treatment for a broad range of problems,
but too few RCTs available to make a final judgment; no
meta-analysis yet available

Potential to improve treatment for a broad range of problems,
but too few RCTs available to make a final judgment; no
meta-analysis yet available

Few RCTs in people with mental disorders; some potential
effects on depression/anxiety”>"*

>50 RCTs in multiple disorders; overall positive effects, but not
more effective than ordinary treatments'%?

Too few RCTs available to assess if it has additional value over
ordinary treatments'%”1%

Several treatments approved by FDA in ADHD, PTSD,
depression, substance use'®

Nine RCTs showed positive effects, but not yet clear if it
results in better effects and/or uptake

A growing number of RCTs shows effectiveness in reducing
severity of persistent verbal auditory hallucinations'*"'?°

Only few RCTs; not yet possible to examine effects or compare
with ordinary therapies!'2%'%’

Very large RCTs are needed to examine predictors/moderators;
a few have been done, but no clear outcomes yet

Growing number of published meta-analyses, especially
in depression, but until now only limited evidence for
significant predictors/moderators (see Table 2)

Growing number of studies, but until now only limited
evidence for significant predictors/moderators

This may increase outcomes, which is confirmed by a well-
designed RCT?

Growing number of studies; no consensus yet on what
relevant characteristics are; some studies are positive, other
negative; MATCH is the best examined modular therapy for
youth, but its outcomes are mixed

Some types have small but significant effects on depression
and anxiety; effects on alcohol problems are unclear?®?¢!

Effects on some cognitive deficits in schizophrenia®’'; small

significant effects on negative symptoms in schizophrenia®”
and on symptoms of depression®’®

Small number of trials; effects are positive and strong??, but
there are many methodological problems

A meta-analysis of 53 RCTs in emotional disorders found
large effects on depression and anxiety®'’; unclear if they
are more effective than disorder-specific therapies
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Table 6 Summary of innovations in psychotherapies for mental disorders and their main supporting evidence (continued)

Description of innovation

Core studies on outcomes

Factorial trials

Component network
meta-analyses

Focus on common factors
and therapeutic alliance

Focus on adverse effects

Trials can examine the effects of multiple components of an
intervention

These can disentangle associations of components of
interventions with outcomes

Unclear whether effects of therapy are mostly caused by
common or specific factors; alliance is the most important
common factor

It is not clear what adverse effects of psychotherapy exactly are,
but deterioration rates are relatively well examined

Growing number of trials, but too little research yet to draw
definite conclusions (see Table 3)

Growing number of meta-analyses, but too little research yet
to draw definite conclusions (see Table 4)

A meta-analysis of 295 studies found a strong correlation
between alliance and outcome®*®

Multiple meta-analyses show that clinical deterioration rates
vary between 1 and 6% in therapy and between 5 and 17%

Increased session

frequency outcomes

Progress feedback
therapy and monitored by the therapist

Dissemination and simplification of therapies

Task sharing
degree or training in mental health

Digital interventions in

LMICs developed mostly for depression and anxiety

Single-session

interventions encounter with a clinic, provider or program

Higher frequency of sessions may be associated with better

Outcome instruments are administered regularly throughout

Tasks are delegated to non-specialist workers with no formal

Guided and unguided self-help interventions applied digitally,

Structured programs that intentionally involve only one visit or

in control conditions (see Table 5)

Indirect evidence from meta—analysess‘“’; more RCTs needed to
confirm the findings

Meta-analyses show small, but significant effects>*

Meta-analyses find positive effects in depression and
anxiety #5%

Meta-analyses show positive results in depression and
anxiety>®; no significant difference between guided and
unguided interventions®

Review of 16 meta-analyses found overall positive effects on
anxiety and depression®**

RCT - randomized controlled trial, FDA — US Food and Drug Administration, ADHD - attention-deficit/hyperactivity disorder, PTSD — post-traumatic stress
disorder, MATCH — Modular Approach to Therapy for Children with Anxiety, Depression, or Conduct Problems, LMICs — low- and middle-income countries

psychological treatments for depression has shown that the num-
ber of sessions in individual therapy are not associated with the
outcome®****, This suggests that it may be possible to reduce the
number of sessions without reducing the effectiveness of thera-
pies. It has also been found that dropout rates are very high in psy-
chotherapies, and that many patients who start therapy often do
not receive more than one session®****, This is in stark contrast
with the design of most therapies, which typically include 6 to 60
sessions®****,

Single-session interventions can be defined as “structured pro-
grams that intentionally involve only one visit or encounter with a
clinic, provider, or program”****%”, Other names that have been used
include “one-session treatment”>%, “ultra briefintervention”*°, and
“one-at-a-time therapy”*”’. Research on these interventions is not
new, going back to the 1980s°%%! However, since the need for scal-
ing up interventions has been emphasized in recent years>*>***, re-
search on single-session interventions has increased considerably.

Arecentumbrella review covered 24 systematic reviews of single-
session interventions®”, including 16 meta-analyses encompass-
ing 322 RCTs (40,629 participants). Most included meta-analyses
reported positive outcomes for anxiety (significant effects in 8 of
9 meta-analyses), depression (5 of 6), substance use (8 of 10) and
externalizing problems in children (2 of 2). Outcomes were less cer-
tain in eating problems (one meta-analysis with positive effects and
one without) and suicidal behavior (one meta-analysis with positive
outcomes in adults, but not in youth). Four meta-analyses included
trials directly comparing single-session with multi-session inter-

24

ventions, with two indicating no significant differences >, one

better outcomes for single-session interventions'®, and one better
outcomes for multi-session interventions*”. A second-order meta-
analysis of the trials from 12 meta-analyses resulted in a pooled
effect of SMD=0.25 in favor of single-session interventions®*.

Overall, it seems that single-session interventions can have pos-
itive effects on mental health problems. Because they are much
more scalable than longer interventions, their potential is consid-
erable. However, not all research on these interventions is positive.
An earlier meta-analysis of single-session debriefing after psycho-
logical traumas (not included in the above-mentioned umbrella
review) did not find that these interventions were effective in this
population®®. This suggests that single-session interventions have
the potential to be effective, but research on the type of interven-
tions, the population and the setting is needed, before dissemina-
tion can be considered.

CONCLUSIONS

We reviewed the current state of innovations that may improve
outcomes and uptake of psychotherapies for mental disorders (see
Table 6 for a summary). We categorized the innovations into the
domains of the digital field, stratification and personalization, new
and improved therapies, and the dissemination and simplifica-
tion of treatments. We also touched upon methodological innova-
tions, such as new methods to personalize therapies, and new trial
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designs that can improve or speed up clinically relevant outcome
research.

We recently developed a simple method to assess the strength
of innovations in the treatment of depressive disorders, based on
the total number of treatments needed to achieve a response in
100% of patients*””. This method indicates that none of the current
innovations is likely to serve as a “silver bullet” that will dramati-
cally improve outcomes. Although obtained for depression, simi-
lar results can be expected for other mental disorders. Rather than
expecting a paradigm-shifting breakthrough, we should therefore
focus on innovating the practice of psychotherapies incrementally,
through various small-scale improvements. This path is more la-
borious, and it may often yield solutions that remain imperfect,
context-dependent, or elusive. Yet, this approach aligns with mod-
ern theories of how science progresses in medicine and beyond
408411 and it has the potential to meaningfully enhance outcomes
in the future.

In this paper, we have specifically focused on innovations that
have the potential to improve outcomes and uptake of psycho-
therapies for mental disorders. There are many other innovations
in relevant areas that we did not focus on, such as for example the
rapidly developing field of digital phenotyping®'?, and alternative
systems for diagnosing mental disorders**?.

We did not conduct pre-planned, systematic searches for each
of the innovations, because that was not feasible, considering the
number of innovations and the width of such searches. This means
that we may have missed relevant studies that support some in-
novations. We also had no way of systematically identifying the
innovations, so we relied on our knowledge and reading of the lit-
erature. Because of the large number of studies that we included in
this paper, it was also not possible to assess the quality and risk of
bias in the included trials and meta-analyses.

We can conclude that there are currently many innovations in
the field of psychotherapies in different stages of development and
with varying levels of empirical support. None of these innovations
will be a silver bullet that dramatically improves the outcomes and
uptake of treatments, and only the joint implementation of several
of them may produce tangible improvements.
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