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Abstract

This meta-analysis integrated the findings on the efficacy of acceptance and commitment therapy (ACT) for transitional-age
youth (TAY; youth aged 15 to 25) on psychopathology (i.e., internalizing, externalizing and other psychological problems),
ACT related processes (i.e., psychological flexibility and self-compassion), well-being (i.e., general and social well-being)
and coping (i.e., emotional and cognitive coping). Additionally, we used meta-regression analyses to examine whether
effect sizes varied based on the type of (sub) outcome, timing of assessment, various intervention characteristics, type of
control group and several sample characteristics. We executed a three-level meta-analytic model in R. Based on 65 studies
(n=5283), we found a moderate effect (Hedges’s g=0.72) of ACT compared to the control conditions on psychopathology,
ACT related processes, well-being and coping. The quality of the evidence was very low due to a relatively high risk of bias
in the selected studies, considerable heterogeneity in effect sizes and a risk of publication bias. Regarding the meta-regression
analyses, we found that ACT was more effective than waitlist and TAU conditions, but equally effective compared to CBT,
other treatments (e.g., Rational Emotive Behavior Therapy) and other control conditions (e.g., educational intervention). Our
results suggest that ACT is an effective intervention for reducing psychopathology and increasing ACT related processes,
well-being and coping in TAY with diverse types and severity of psychological problems. We recommend future research
to conduct more high quality research, including larges samples, active control conditions, longer follow-up periods and
measures of treatment integrity, in more diverse populations of TAY.
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Acceptance and Commitment Therapy (ACT) is a third-
wave cognitive behavioral therapy (CBT) developed in the
late twentieth century (Hayes et al., 1999, 2004). Unlike
traditional therapies focusing on symptom reduction, ACT
aims to enhance psychological flexibility: “the ability
to contact the present moment more fully as a conscious
human being, and to change or persist in behavior when
doing so serves valued ends” (Hayes et al., 2006, p. 7). This
is achieved through six core processes: acceptance (i.e.,
accepting unpleasant emotions, thoughts, and situations),
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defusion (i.e., altering the unwanted functions of thoughts),
present moment awareness (i.e., focusing on the here-and-
now), self-as-context (i.e., cultivating a flexible perspective
of the self, where self-related content can be observed and
accepted), values (i.e., identifying what is most important
for oneself), and committed action (i.e., adjusting behav-
ior in alignment with one’s values). ACT’s transdiagnostic
approach makes it applicable across diverse psychological
and physical conditions, including pain, depression, and
stress (Gloster et al., 2020).

Although ACT is a relatively new form of CBT, the inter-
est in ACT has grown in the past years and more and more
meta-analyses have been conducted on the efficacy of ACT
(e.g., A-Tjak et al., 2015; Ost, 2008, 2014; Powers et al.,
2009). In a review of meta-analyses, Gloster et al. (2020)
concluded that ACT is equally effective as established evi-
dence-based treatments (e.g., CBT) and superior to inactive
control conditions (e.g., placebo or waitlist) and treatment
as usual (TAU). Moreover, recently, Levin et al. (2024)
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provided an overview on ACT research and concluded that
ACT (including alternative, scalable formats like digital
self-help, as well as its delivery by non-mental health pro-
fessionals) can be used to effectively treat a wide range of
psychological problems.

Most of the aforementioned studies, however, have been
conducted with adult samples. There are fewer meta-analy-
ses investigating the efficacy of ACT in younger populations
(i.e., adolescent and young adults; Fang & Ding, 2020; How-
ell & Passmore, 2019; Parmar et al., 2021; Perkins et al.,
2022; Wang & Fang, 2023). The authors of these studies
concluded that, although more high-quality research is
needed, ACT also appears to be an effective intervention
for adolescents and young adults. Nevertheless, the results
of these earlier meta-analyses are limited in their general-
izability. Particularly, they either focused on specific tar-
get populations (e.g., children with special needs [Parmar
et al., 2021] or university students [Howell & Passmore,
2019]), particular delivery formats (e.g. internet-based
ACT [Wang & Fang, 2023]) or studied third-wave CBT in
general (Perkins et al., 2022). Furthermore, some of them
conducted their literature searches more than five years ago
(Fang & Ding, 2020; Howell & Passmore, 2019), missing
many recent studies as the research on the efficacy of ACT is
rapidly growing. In addition, the meta-analyses that specifi-
cally focused on ACT (i.e., as opposed to third wave CBT in
general) all included less than 15 studies and had therefore
limited capacity for conducting meta-regression analyses
(i.e., only meta-regression analyses regarding study quality,
type of control condition and type of target group were per-
formed). Hence, conducting a new meta-analysis that specif-
ically focuses on ACT, while incorporating a wider range of
youth populations (e.g., clinical and non-clinical samples),
different delivery formats (e.g., online and offline ACT) and
more extensive meta-regression analyses (e.g., various inter-
vention and sample characteristics), seems warranted.

Moreover, these earlier meta-analyses focused either on
adolescents below the age of 18 or on young adults above
the age of 18. To our knowledge, there are no meta-analyses
performed in transitional-age youth (TAY; youth aged 15 to
25; Wilens & Rosenbaum, 2013), while studying the effects
of ACT in this specific age group is especially relevant. TAY
represent an age group with unique developmental tasks,
including identity formation and the pursuit for independ-
ence. Moreover, as the transitional age period involves sig-
nificant psychological and social changes, TAY are more
vulnerable to develop psychological problems compared to
other age groups (Whiteford et al., 2013; Wilens & Rosen-
baum, 2013). This highlights the importance of studying the
effects of interventions that support TAY in their transition
to adulthood.

Hence, the first goal of the current meta-analysis was
to integrate the findings on the efficacy of ACT for TAY
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on psychopathology (i.e., internalizing, externalizing and
other psychological problems), ACT related processes (i.e.,
psychological flexibility and self-compassion), well-being
(i.e., general and social well-being) and coping (i.e., emo-
tional and cognitive coping). Based on earlier research, we
expected that for TAY, ACT is more effective than wait-
list and TAU conditions and equally effective compared to
well established evidence based treatments (e.g., CBT). The
second goal of the meta-analysis was to explain potential
heterogeneity in effect sizes by conducting various meta-
regression analyses. To our knowledge, most meta-analyses
that performed meta-regression analyses have focused exclu-
sively on studies in adult populations. By performing meta-
regression analyses, we can better understand the results of
the studies and detect for whom and under what circum-
stance ACT is most effective for TAY (Kraemer et al., 2002).

First, we examined whether the effect sizes were differ-
ent for our main and sub outcomes: psychopathology (sub
outcomes are internalizing, externalizing and other psycho-
logical problems), ACT related processes (sub outcomes are
psychological flexibility and self-compassion), well-being
(sub outcomes are general and social well-being) and coping
(sub outcomes are emotional and cognitive coping). Some
meta-analyses found that the effects of ACT were different
for various types of psychological problems. For instance,
Powers et al. (2009) found ACT to be effective for depres-
sion, physical health and other mental health problems but
not for distress problems. In addition, Ost (2014) found
ACT to be more effective for psychiatric disorders than for
somatic disorders and work-related stress. However, to our
knowledge, there are no studies yet comparing the effects of
ACT on our specified main and sub outcomes. Hence, the
meta-regression analyses regarding the type of main out-
come, type of psychopathology, type of ACT related pro-
cess, type of well-being and type of coping, in this specific
age group, were conducted in an exploratory manner.

Second, we investigated whether effect sizes varied
depending on the timing of assessment (i.e., post-inter-
vention, one-week to one-month follow-ups, one- to three-
month follow-ups, and three- to twelve-month follow-ups).
We anticipated no differences in effect sizes between post-
intervention and follow-up assessments (A-Tjak et al., 2015;
Powers et al., 2009).

Third, we studied whether effect sizes differed across vari-
ous intervention characteristics, including guidance (guided
or unguided ACT), delivery format (offline, online, or blended
ACT), therapy format (group or individual ACT), duration of
the intervention, the number of targeted psychological flex-
ibility processes and treatment integrity. Based on earlier meta-
analyses, we expected that studies investigating the efficacy of
interventions with therapist guidance (French et al., 2017; Spi-
jkerman et al., 2016; Thompson et al., 2021) and higher levels
of treatment integrity (Power et al., 2022) show larger effect
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sizes compared to studies examining the effects of interven-
tions without therapist guidance (e.g., self-help books or apps)
and with lower levels of treatment integrity. We did not expect
different effect sizes regarding delivery format (Di Sante et al.,
2022; French et al., 2017; Han & Kim, 2022) and therapy
format (Ost, 2014; Perkins et al., 2022; Ruiz, 2012). Addition-
ally, due to no or mixed findings in earlier research, the meta-
regression analyses of intervention duration and the number of
targeted psychological flexibility processes were conducted in
an exploratory manner. While some meta-analyses suggest that
intervention duration is positively related to efficacy (Di Sante
et al., 2022; Prudenzi et al., 2021; Spijkerman et al., 2016),
others did not find this relationship (Ost, 2014; Ruiz, 2012).

Fourth, we examined whether effect sizes differed when
ACT was compared to various types of control groups (i.e.,
waitlist, TAU, CBT, other treatment or other control group).
Consistent with previous meta-analyses on ACT, we expected
the largest effect sizes for studies comparing ACT with a wait-
list condition, smaller effects sizes for studies comparing ACT
with TAU, and the smallest effect sizes for studies comparing
ACT with established treatments (i.e., CBT and other treat-
ment; e.g., Fang & Ding, 2020; Gloster et al., 2020).

Last, we conducted several meta-regression analyses to
examine potential differences in effect sizes across various
sample characteristics, including mean age, gender, target
group (non-clinical, sub-clinical, clinical sample or mixed)
and presence of comorbidity. Due to contrasting or insuf-
ficient evidence in earlier research, these meta-regression
analyses were conducted in an exploratory manner. Spe-
cifically, although some prior meta-analyses suggest ACT’s
efficacy varies by age, favoring adults over youth (Bai et al.,
2020; Dawson et al., 2022), other meta-analyses have not
found such differences (Ost, 2014; Perkins et al., 2022; Ruiz,
2012). Moreover, while Ost (2014) found higher effect sizes
in studies with higher proportions of females, Ruiz (2012)
did not find any differences related to gender. Additionally,
where some meta-analyses concluded that ACT may be
more effective for patients with mild to moderate depres-
sive symptoms than for patients with moderate to severe
depressive symptoms (Bai et al., 2020; Sun et al., 2022),
other meta-analyses found no differences related to target
group (Dawson et al., 2022; Ost, 2014 Perkins et al., 2022)
or even larger effect sizes for studies targeting clinical sam-
ples than for studies targeting non-clinical samples (Han &
Kim, 2022). Last, to our knowledge, no meta-analyses have
yet conducted a meta-regression analysis on comorbidity.

Method

This meta-analysis was reported in line with the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) guidelines (Page et al., 2021). The meta-analysis

was pre-registered in PROSPERO (registration number
CRD42022304276).

Search Strategy

The following databases were electronically searched for
published literature: PsycINFO, Pubmed, Web of Science
and Scopus. The final search was conducted in November
2023. The search string can be found in Appendix A. After
the screening (January 2024) we also searched for relevant
articles on the webpage of the Association for Contextual
Behaviour Science (ACBS, 2023). This website contains a
list of all RCTs investigating the effectiveness of ACT and
its components that have been conducted since 1986.

Study Selection

Studies were selected for inclusion if they (1) were written
in English, (2) had a mean age between 14.5 and 25.5 years
old, (3) investigated the efficacy of ACT (i.e., studies inves-
tigating the efficacy of other third wave therapies, such as
acceptance-based behavior therapy, were excluded), (4)
were (cluster-)randomized controlled trials, (5) investigated
ACT independently and not in combination with another
therapy (except for stable medication), (6) randomized at
least 10 participants to each condition and (7) reported suf-
ficient quantitative information about one of our outcomes.
We did not include grey literature or searched for unpub-
lished data. Additionally, we adjusted the mean age inclu-
sion criterion from 15 to 25 years (see pre-registration) to
14.5 to 25.5 years, allowing us to include nine more studies
and thereby increasing the power of our meta-regression
analyses. The first author initially screened all studies based
on their titles and abstracts and then screened the remain-
ing studies based on their full-texts. To calculate interrater
reliability, two additional independent researchers screened
27.3% of the 4022 titles and abstracts and 25.6% of the 868
full-texts. If the full-text or relevant information (e.g., the
mean age of the sample) was missing, we contacted the
authors. The studies of authors who did not respond before
April 2024 were not included in the meta-analysis.

Data Extraction

The first author coded all studies using a detailed coding
sheet (this coding sheet can be requested by emailing the
corresponding author). To calculate interrater reliability,
the last author also coded the effect sizes and variances for
all type of (sub) outcomes, timing of assessments, inter-
vention characteristics, type of control groups and sample
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characteristics of 24.6% of the 65 included studies. Moreo-
ver, another independent researcher additionally coded the
risk of bias of 27.7% of the 65 included studies.

Outcomes

To calculate the effect sizes and variances of our outcomes,
we extracted the means, standard deviations and number
of participants at pretest, posttest, and follow-up(s) for
both the ACT and control groups from the article. When
a standard error was reported instead of a standard devia-
tion, we calculated the standard deviation using the formula:
SD = SE = \/N . If the means, standard deviations, and/or
number of participants were not clearly reported in the
article, we contacted the authors. Effect sizes from studies
whose authors did not respond by April 2024 were excluded
from the meta-analysis.

In general, all outcomes were analyzed together and an
overall effect of ACT was calculated, but meta-regression
analyses were performed to investigate if effect sizes dif-
fered between our main and sub outcomes. Specifically, we
divided the study outcomes into four main outcomes and
nine sub outcomes. To categorize the (sub) outcomes, the
first, second and last author independently categorized all
study outcomes in separate outcome clusters. Based on
the results of this clustering and through discussion, the
final four categories and nine subcategories were com-
posed. “Type of outcome” was categorized as psychopa-
thology, ACT related processes, well-being and coping.
“Type of psychopathology” was labeled as internalizing
(e.g., depression), externalizing (e.g., aggression) or other
(e.g., hoarding). Moreover, “type of ACT related process”
was coded as psychological flexibility (e.g., acceptance) or
self-compassion. We categorized “type of well-being” as
general (e.g., happiness) or social (e.g., social functioning)
well-being and “type of coping” as emotional (e.g., emotion
regulation) and cognitive (e.g., repetitive negative thinking)
coping. In Appendix B, we presented the distribution of all
study outcomes across the various (sub) outcome clusters.

Timing of Assessment

“Timing of the outcome assessment” was coded as post-
intervention, one week to one month follow-up, one to three
months follow-up or three to twelve months follow-up.

Intervention Characteristics

“Guidance” was categorized as guided (i.e., guided interven-
tions or self-help interventions with additional guidance)
or unguided (i.e., clients did not receive any guidance dur-
ing the ACT intervention, such as self-help books, apps or
websites). We coded “delivery format” as offline, online, or
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blended (i.e., both offline as online) and “therapy format” as
group or individual therapy. “Duration of the treatment” and
“number of psychological flexibility processes” were coded
as continuous variables. The duration of the treatment was
calculated by multiplying the duration of one session (in
hours) with the total number of sessions. The number of psy-
chological flexibility processes was coded by checking how
many of the six core principles of psychological flexibility
(i.e., acceptance, defusion, self-as-context, present moment,
values, committed action) were included in the interven-
tion. For “treatment integrity”, we initially documented the
authors’ descriptions on this aspect and later explored how
this could be integrated into one variable.

Type of Control Group

“Type of control group” was coded as belonging to one of
the following categories: waitlist, TAU, CBT, other treat-
ment (e.g., mindfulness, rational emotive behavior therapy
[REBT]) or other control group (e.g., educational interven-
tion, reflection seminars).

Sample Characteristics

The mean age of the participants at the start of the study
was coded as a continuous variable. Gender was coded as
the percentage of females in the sample. “Target group”
was categorized as a non-clinical (i.e., participants are not
screened on psychological problems; everyone can join the
study), sub-clinical (i.e., participants have at least subclinical
scores on a screening measure), clinical (i.e., participants
receive treatment at a mental healthcare institution or have
clinical scores on a screening measure) or mixed. We coded
“presence of comorbidity” as yes (i.e., participants had more
than one diagnosis) or no (i.e., participants had only one
diagnosis).

Risk of Bias

Risk of bias was coded with version one of the Cochrane
risk-of-bias tool for randomized trials (Higgins et al., 2011).
Each study was rated on the following six domains: ran-
dom sequence generation, allocation concealment, blinding
of participants and personnel, blinding of outcome assess-
ment, incomplete outcome data (this was assessed as low
risk when intention-to-treat analyses were conducted) and
selective outcome reporting. The last domain of the risk-of-
bias tool concerning other potential biases was omitted in
this study as we found no explicit indication in any of the
studies suggesting that this factor had affected the study’s
validity.
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Interrater Reliability

For reliable study selection and data extraction, we evaluated
the interrater reliability between the raters. For the full-text
screening, the inter-rater reliability was corrected for preva-
lence bias due to the high rate of exclusion over inclusion
(Hallgren, 2012). There was a substantial inter-rater reliabil-
ity for both the title and abstract screening (based on 27.3% of
abstracts: 85.5% agreement, k=0.72) as the full-text screen-
ing (based on 25.6% of full-texts: 87.8% agreement, preva-
lence corrected k=0.76; Landis & Koch, 1977). Regarding
the data extraction, the ICCs were calculated using a two-way
random-effect model. The interrater reliability for the continu-
ous variables was excellent (based on 24.6% of the studies):
hedges’ g (ICC=.93), sampling variance (ICC =.98), num-
ber of psychological flexibility processes (ICC =.95), duration
(ICC=1.00), mean age (ICC=.98) and gender ICC =1.00).
The interrater reliability for the categorical variables were sub-
stantial to perfect (based on 24.6% of the studies): type of out-
come (k=.97), type of psychopathology (k=.63), type of ACT
related process (k= 1.0), type of well-being (x=1.0), type of
coping (k= 1.0), timing of assessment (k= 1.0), guidance
(x=.72), delivery format (x=1.0), therapy format (x=.87),
type of control group (k= 1.0) and target group (x=.91). The
interrater reliability for the risk of bias domains were moderate
to perfect (based on 27.7% of the studies): random sequence
generation (k= 1.0), allocation concealment (k=.81), blinding
participants (k= 1.0), blinding outcome assessment (k=1.0),
incomplete outcome data at posttest (k =.61), incomplete out-
come data at first follow up (k=.60) and selective outcome
reporting (k=.44). In all steps, discrepancies were resolved
through discussion among the raters.

Quality of Evidence

The quality of evidence of the overall effect of ACT on all out-
comes was rated by the first and third author using the Grades
of Recommendation, Assessment, Development and Evalu-
ation (GRADE) approach (Guyatt et al., 2011). The GRADE
approach is a structured assessment of quality of evidence and
has four levels of evidence: very low, low, moderate and high.
In GRADE, evidence from randomized controlled trials starts
at high evidence and can be downgraded in the case of risk of
bias, inconsistency of finding, indirectness, imprecision and
publication bias.

Data Analysis
Effect Size Calculation

First, cohen’s d effect sizes were calculated using the for-

mula of Lipsey and Wilson (2001): d = %. Follow-

ing the approach suggested by Morris (2008), we calculated
the effect size by subtracting the mean pre-to-post or pre-to-
follow-up change in the control group from that in the ACT
group, divided by the pooled pretest standard deviation.
Second, to control for small sample sizes, all effect sizes
were adjusted using Hedges (1983) small sample size cor-
rection using the formula of Lipsey and Wilson (2001):

Hedgeslg = d = (1 - (m
the criteria formulated by Cohen (1988), Hedges’ g=.2,
Hedges’ g=.5, and Hedges’ g=.8 were interpreted as small,
moderate, and large effects respectively. If a study included
two or more outcomes or time assessments, separate effect
sizes were calculated. Positive effect sizes represented more
beneficial results for the ACT condition compared to the

control condition(s).

. According to

Three-Level Meta-Analysis

To account for dependency in the data and be able to include
multiple effect sizes per study, we executed a three-level
meta-analytic model in R (Assink & Wibbelink, 2016; Van
den Noortgate et al., 2013). In this model, the first level rep-
resented the sampling variance of each effect size, the sec-
ond level characterized the within-study variance of effects
sizes within the same study and the third level represented
the between-study variance of effects sizes from different
studies. The overall effect size was calculated by using the
intercept only model. To investigate if there was significant
heterogeneity within (i.e., level 2) and/or between (i.e., level
3) studies, we executed separate log-likelihood tests. If there
was evidence for heterogeneity in effect sizes at one of the
two levels, meta-regression analyses were conducted. For
categorical predictors, we computed dummy variables and
continuous predictors were centered around their mean.
Meta-regression analyses were only performed in the three-
level intercept model if there were at least three effect sizes
for each level of the specific predictor (Crocetti, 2016). Last,
Hox (2010) suggests that in meta-analyses, intertwined pre-
dictors could often lead to multicollinearity issues, making it
challenging to pinpoint relevant effects. Hence, after evaluat-
ing all predictors in separate models, we tested all significant
predictors in one single model to determine whether results
remained significant when controlling for the other signifi-
cant predictors. If a predictor is no longer significant in the
meta-regression that includes all significant predictors, it
suggests that this predictor may not be the most important
factor in explaining the heterogeneity in effect sizes, and
that this heterogeneity may be better explained by the other
predictors in the model. To test if multicollinearity was not
too high, and results of the multiple predictor model were
still reliable, we calculated Variation Inflation Factors (VIF).
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VIF values ranging from 1 to 5 indicate moderate correla-
tions between predictors, while values above 5 suggest high
correlations among predictors (Kutner et al., 2004).

Publication Bias

Regarding publication bias, we visually inspected the funnel
plot where effect sizes were plotted against their precision
(standard errors; Light & Pillemer, 1984). Second, the Egg-
er’s asymmetry test was performed to statistically test if the
funnel plot was asymmetrical (Egger et al., 1997). In multi-
level meta-analyses, the assumption of independence among
effect sizes challenges traditional tests for publication bias.
To address this, in line with other multilevel meta-analyses
(e.g., De Jong et al., 2021; Ostrowski et al., 2022; Wilkop
et al., 2023), we followed the suggestion of Viechtbauer
(2015) and included the sampling variance of the effect sizes
as a moderator in the random-effects model. A significant
deviation of the intercept from zero would suggest asym-
metry. Third, if Egger’s regression test was significant, a
trim-and-fill analysis was performed to adjust the effects for
possible publication bias (Duval & Tweedie, 2000a, 2000b).
Previous studies have shown that effect size estimates based
on imputation after this procedure may not be accurate for
multilevel meta-analyses (Fernandez-Castilla et al., 2021).
Therefore, we followed the method by Fernandez-Castilla
et al. (2021), which imputes effect sizes at either the left or
right tail of the distribution.

Results

A total of 4022 records were screened based on their titles
and abstracts, and 868 studies were assessed for eligibil-
ity based on their full-texts. Ultimately, 59 studies were
selected through the search string, with an additional 6
studies retrieved from the ACBS website (ACBS, 2013).
Figure 1 provides an overview of the selection process and
reasons for exclusion.

Characteristics of the Selected Studies

Table 1 shows the characteristics of the studies that are
included in the meta-analysis. There were 65 studies, with
two studies investigating the effects of ACT in two inde-
pendent samples. Hence, in total there were 67 samples and
584 effect sizes, representing 5283 individuals. Specifically,
the effects of ACT on psychopathology were examined in
56 studies (n=4768), on ACT-related processes in 42 stud-
ies (n=3745), on well-being in 31 studies (n=2350) and
on coping in 15 studies (n=1036). On average, the mean
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age of participants in the studies was 20.36 (based on 64
samples) with 72.7% of the participants being female (based
on 65 samples). In addition, 19.7% of the participants was
part of an ethnic minority within the country the study was
conducted (based on 25 samples) and within most samples,
the majority of participants attended university, college or
high-school (i.e., 26 samples mainly included university stu-
dents/graduates, 12 samples mainly included college stu-
dents/graduates, 17 samples mainly included high school
students). The publication year of the included studies
ranged from 2011 to 2024. Almost all studies randomized
participants on an individual level. Only six studies used
group randomization. In total, 21 studies were conducted in
Anglosphere countries (e.g., Australia, United States, Can-
ada and England), 15 studies in West European countries
(e.g., The Netherlands, Belgium, Sweden, Switzerland), 2
studies in East European countries (i.e., Cyprus), 2 studies
in Latin America (i.e., Colombia), 2 studies in Sub-Saharan
Africa (i.e., Nigeria and Ethiopia), 4 studies in the Middle
East (i.e., Turkey and Egypt), 17 studies in Southern Asia
(e.g., Iran and Malaysia) and 2 studies in Confucian Asia
(i.e., China and Japan).

Risk of Bias

Table 2 presents the risk of bias scores for all studies across
the six domains, as well as the percentage of studies with
low, unclear, and high risk in each domain. The most com-
mon source of bias was the lack of blinding of participants,
personnel, and outcome assessors, which is expected in stud-
ies evaluating the efficacy of psychological interventions.
Notably, 16.7% of the studies had a high risk of bias in the
selective reporting domain and the percentages of studies
with unclear risk in the remaining domains ranged from
31.8 to 74.2%. Moreover, 95.5% of the studies had a high or
unclear risk of bias on at least one other domain than a lack
of blinding. This indicates the presence of other potential
sources of bias beyond blinding.

Overall Effect

The overall effect size on psychopathology, ACT related
processes, well-being and coping (expressed in Hedges’ g)
was 0.72 with a standard error of 0.10. The overall effect
was significant (#(583)=7.55, p<.001, CI=0.53—0.91)
and can be regarded as a moderate effect. We found sig-
nificant variance at both the within study level (level 2) as
the between study level (level 3). Particularly, the fit of the
full model was significantly better than the fit of the mod-
els where the within study variance or the between study
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) Records identified from: Records removed before Records identified from:
g PSYinfo (n = 1985) screening: ACBS website (n = 1099)
£ Web of Science (n = 2256)
5“2’ Pubmed (n = 1527) Duplicate records removed
E Scopus: (n = 2958) (n=4704)
L Total (n = 8726)
Reports excluded*: Reports assessed for eligibility
) Records screened No English (n=58) (n =1099)
(n = 4022) No empirical article (n=152)
@ Incorrect mean age (n=469)
'E Mean age unclear** (n=19)
g Therapy not called ACT (n=5)
L No independent ACT (n=17)
Reports assessed for eligibility No control group (n=42)
L (n = 868) No pre-post design (n=1)
No randomization (n=7)
Randomization unclear** (n=1)
No relevant outcomes (n=19)
o Studies included in review Sample size <10 (n=6)
3 (n=59) Article not retrieved (n=4)
] "
S Reports of included studies Article on same data (n=6)
= (n=6) Article twice in database (n=3)

Reports excluded
(n =1093)

Fig.1 PRISMA Flowchart of the Screening Process. *Articles were
screened in the following order on eligibility: language, type of arti-
cle, mean age, name of the intervention, independence, control group,
pre-post design, randomization, relevant outcomes, sample size at

variances were fixed to zero (LRT,;,i, =452.64, p <.0001;
LRTween =267.51, p<.0001). This implies that there is
more variability in effect sizes (within and between stud-
ies) than can be expected based on sampling variance alone.
Therefore, meta-regression analyses can be performed in
order to examine variables that may explain within- and/
or between-study variance. Using the formula of Cheung
(2014) we found that 6.25 percent of the total variance can
be attributed to variance at level 1 (i.e., the typical within-
study sampling variance); 26.58 percent of the total variance
can be attributed to differences between effect sizes within
studies at level 2 (i.e., within-study variance); and 67.17
percent of the total variance can be attributed to differences
between studies at level 3 (i.e., between-study variance; P
statistic).

The quality of evidence of the overall effect was graded
as very low. We downgraded for risk of bias (95.5% of the
studies had a high or unclear risk of bias on at least one
other domains than a lack of blinding), inconsistency in find-
ings (i.e., significant heterogeneity between effect sizes) and
publication bias (Egger’s regression test was significant and
trim and fill analyses showed that effect sizes were missing
on the right side of the distribution; see last paragraph of
the results section). We did not downgrade for indirectness
and imprecision (as the confidence interval of the effect size
was not too wide).

pre- and post-intervention assessment. **Authors were emailed for
relevant information and reminded twice. If they did not respond
before April 2024, the article was not included

Meta-Regression Analyses

The results of the separate meta-regression analyses,
including the effect sizes for each (sub) outcome, timing
of assessment, category of our intervention characteristics,
control group and category of our sample characteristics,
are presented in Table 3. We were unable to conduct meta-
regression analyses for "treatment integrity" and "comorbid-
ity", since treatment integrity was reported in only 6 studies
(9.2%) and comorbidity was explicitly mentioned in only 9
studies (13.8%).

First, concerning the type of (sub) outcomes, significant
effects were found for all main (Hedges’ g ranged from 0.69
to 0.73) and most sub outcomes (Hedges’ g ranged from
0.57 to 1.25). ACT did only not outperform control condi-
tions with regard to externalizing symptoms (Hedges’ g was
0.41). No differences in effect sizes were found based on
the type of main outcome, type of psychopathology, type of
ACT-related process, type of well-being, and type of coping.
Second, the meta-regression analysis for timing of assess-
ment showed no significant differences between assessment
points and indicated significant effects at all assessment
points. Third, with regard to the intervention characteristics
we found significant meta-regression analyses for guidance,
type of delivery format and type of therapy format. Particu-
larly, significant effects were found for studies investigating

@ Springer
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Table 2 Risk of Bias in the Included Randomized Controlled Trials

Authors (year) Random Allocation  Blinding of Blinding Incomplete Incomplete Incomplete Selective
sequence concealment participants of outcome outcome data  outcome data  outcome data  outcome
generation and personnel  assessment (post-measure- (follow-up 1)  (follow-up 2)  reporting

ment)
Asale et al. - ? - _ 92 9
(2021)

Van Aubel + + — _ + ) 9 9
et al. (2020)

Azadeh et al. ? ? - _ 9 9
(2016)

Barreto and + ? - — + + 2
Gaynor
(2023)

Bernal-Man- + + - - + 9
rique et al.
(2020)

Butryn et al. ? ? - _ ? ? 9
(2011)

Degerli and ? ? - - ? ? ? 9
Odaci (2024)

Dereix- + + — _ + 9
Calonge et al.
(2019)

Ditton et al. + + - — + +
(2023)

Ekeanyaetal. ? ? - - ? 9
(2023)

El-Ashry etal. + + - - 2 ? +
(2023)

Enayatietal.  ? ? - - ? 9 9
(2018)

Engstrometal. + ? - - + + _
(2022)

Fabricantet al. ? ? - — + 9
(2013)

Fang et al. ? ? - _ + 9
(2023)

Frogéli et al. ? ? - - + + 9
(2016)

Ghasemietal. + ? - — 92 2 9
(2023)

Gloster et al. ? ? - _ _ _ 9
(2017)

Van der Gucht  + + - — ? 2 9
et al. (2017)

Hashemipoor  ? ? - - 2 2 9
et al. (2021)

Hayes et al. + + - - + 92 9
(2011)

Ito and Muto + + - — + + +
(2020)

Karaazizetal. ? ? - - ? 9 ?
(2023)

Kareklaetal. ? ? - - + _
(2022)

@ Springer
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Table 2 (continued)

Authors (year) Random Allocation  Blinding of Blinding Incomplete Incomplete Incomplete Selective
sequence concealment participants of outcome outcome data  outcome data  outcome data  outcome
generation and personnel  assessment (post-measure- (follow-up 1)  (follow-up 2)  reporting

ment)
Karimi and ? ? - - + + 2
Aghaei
(2018)

Khoramnia + ? - - - - _
et al. (2020)

Kocovski etal. + ? - - + + _
(2019)

Krafft et al. + ? - - + 2
(2019)

Krafft et al. + + - — + _
(2020)

Lappalainen + + - — + _
et al. (2021)

Lappalainen + + - - ? _
et al. (2023)

Larssonetal.  + + - - + + +
(2022)

Lee et al. + ? - - + 9
(2020)

Levin et al. ? ? - - + ?
(2014)

Levin et al. + + - — + + + 9
(2016)

Levin et al. + + - - + ?
(2017)

Levin et al. + + — — + ?
(2019)

Levin et al. + + - — 9 ? ?
(2020b)

Levin et al. + + _ _ + 9
(2020a)

Livheim et al. + + — — + 2
(2015)—
Australia

Livheimetal. + ? - - + 2
(2015)—
Sweden

Masoumian ? ? - - ? -
et al. (2021)

Michielse et al.  + + _ — 2 9
(2023)

Muto et al. + + — — + + 2
(2011)

Nisslingetal.  + ? - - + ?
(2023)

Noormohamadi ? ? - _ ? 2 ?
et al. (2022)

Ong et al. + + - - + + ?
(2019)

Othmanetal. ? ? - - 2 ? 9
(2023)

Pahnke et al. + + — _ + ?
(2014)

@ Springer
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Table 2 (continued)

Authors (year) Random Allocation  Blinding of Blinding Incomplete Incomplete Incomplete Selective
sequence concealment participants of outcome outcome data  outcome data  outcome data  outcome
generation and personnel  assessment (post-measure- (follow-up 1)  (follow-up 2)  reporting

ment)
Petersenetal.  ? ? - - + + 2
(2023)

Pitil and Ghaz- ? ? - - + + 2
ali (2023)

Puolakanaho ? + - _ + 9
et al. (2019)

Risdnenetal. ? + - - + + 2
(2016)

Shabanietal. + ? - - + + _
(2019)

Talaeizadeh ? ? - - + 92
(2020)

Ugur and Kog  + + — — + + 2
(2021)

Uysal et al. ? 2 _ _ 9 2
(2024)

Vakilianetal. ? ? - - + + +
(2019)

Vakilian et al. + + - - + + _
(2023)

Wahyunetal. ? ? - _ 2 ?
(2019)

Wang et al. ? ? - - ? 9 2
(2017)

Watsonetal.  ? - - - + +
(2023)

Yadavaia et al. + ? — — + + 4 9
(2014)

Zemestani and  + + - _ 2 9 B
Mozaffari
(2020)

Zemestani + ? - - + + 2
et al. (2022)

Zhao et al. - + - — + + 9
(2022)

% studies with ~ 56.1 424 0 0 65.2 54.1 50.0 9.1

low risk

% studies with  40.9 56.1 0 0 31.8 40.5 50.0 74.2

unclear risk

% studies with 3.0 1.5 100 100 3.0 54 0 16.7

high risk

+ =low risk; ?=unclear; — =high risk

guided, offline, online, group and individual ACT, but not
for studies examining blended and unguided ACT. Stud-
ies investigating guided ACT interventions yielded larger
effects compared to studies examining unguided ACT inter-
ventions. Compared to studies investigating offline ACT,
studies examining online or blended ACT yielded smaller
effects. Studies investigating ACT as a group intervention

@ Springer

demonstrated larger effects compared to studies investigat-
ing ACT as an individual intervention. No differences in
effect sizes were found regarding duration of the intervention
and number of psychological flexibility processes. Fourth,
regarding the type of control group, we found significant
effects in studies comparing ACT with a waitlist and TAU
condition and no significant effects in studies comparing
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ACT with CBT, another treatment (e.g., REBT) or other
control group. Studies comparing ACT with CBT or another
treatment yielded smaller effects than studies that compared
ACT with a waitlist. Last, concerning the sample charac-
teristics we found a significant meta-regression analysis for
gender. Specifically, a higher proportion of females in stud-
ies was associated with larger effects. The meta-regression
analyses of mean age and target group were nonsignificant.
Notably, we did find significant effects for studies conducted
in non-clinical, subclinical and clinical samples but not for
studies conducted in mixed samples.

We inspected if results remained significant when testing
all significant predictors in a single model. The VIF values
for all predictors ranged from 1.04 (for other treatment) to
3.29 (for unguided ACT), indicating no multicollinearity
issues. Results are presented in Table 4. The omnibus test
showed a significant result (F(9, 534)=8.99, p <.001), indi-
cating that at least one of the predictors yielded a significant
result. Based on the results, we can conclude that CBT (com-
pared to waitlist), other treatments (compared to waitlist),
and other control groups (compared to waitlist) remained
significant predictors in the model. Guidance, delivery for-
mat, therapy format, and gender were no longer significant
predictors. These results indicate that, when controlling for
other significant predictors, the effect size for comparing
ACT to waitlist conditions was not significantly different
from the effect size for comparing ACT to TAU, but it was
larger than the effect sizes for comparisons between ACT
and CBT, ACT and other treatments, and ACT and other
control conditions. After conducting the meta-regression
including all significant predictors, we still found signifi-
cant variance at both the within study level as the between
study level. Particularly, the fit of the full model was sig-
nificantly better than the fit of the models where the within
study variance or the between study variances were fixed
to zero (LRT, i, =245.09, p <.0001; LRT, .\ yeen = 165.58,
p<.0001).

Sensitivity Analyses

We conducted two sensitivity analyses to check the robust-
ness of the overall effect and meta-regression analyses. First,
we conducted a sensitivity analysis removing seven outliers
(i.e., effect sizes with z values larger than 3.29 or smaller
then -.3.29; Tabachnik & Fidell, 2013). This analysis pro-
duced an overall effect of 0.64 (Hedges’ g) with a standard
error of 0.08 (#(576) =, 8.50, p<.001, CI=0.49—0.79).
This overall effect falls within the confidence interval of the
original effect size, suggesting that the outliers did not have
a significant impact on our overall results. While our overall
conclusions remained consistent, there were some changes in
the outcomes of the meta-regression analyses. Specifically,

@ Springer

Table 4 Meta-Regression Results: All Significant Predictors in One
Model

Predictors B; (95% CI) 1 p

Guidance (guided’)

Unguided -0.08 (-0.61;0.46) -0.28 779
Delivery format (offline’)

Online -0.11 (-0.53;0.32) -0.48 .632
Blended —0.48 (-1.08;0.12) -1.58 115
Therapy format (group’)

Individual —-0.41 (-0.88:0.05) -1.74 .082
Control group (waitlist')

TAU -0.26 (-0.91;0.39) -0.79 0.432
CBT -1.03 (-1.35; -0.71) -6.30 <.001
Other treatment -0.86 (-1.21; -0.52) —-4.90 <.001
Other -0.73 (-1.31; -0.14) -2.43 .015
Gender 0.01 (-0.00;0.02) 1.66 .098

CBT, cognitive behavioural therapy; CI, confidence interval; B, esti-
mated regression coefficient; p, p-value of t-test; TAU, treatment as
usual; #-values, difference in mean g with zero

Lreference category

the effect sizes for studies investigating the effects of ACT
on externalizing symptoms (B,=0.43, 95% CI=0.09-0.78,
T,=2.48, p=.014), examining unguided ACT interven-
tions (B;=0.35, 95% CI=0.06-0.64, T,=2.39, p=.017)
and those comparing ACT to other control conditions (e.g.,
educational interventions) (B,=0.49, 95% CI=0.05-0.93,
Ty=2.18, p=.030) were now significantly different from
zero. Moreover, meta-regression analyses now also showed
that type of psychopathology was a significant predictor
(F(2, 254)=3.92, p=.021). Specifically, studies investi-
gating ACT’s effect on other outcomes (B,=0.79) showed
higher effect sizes compared to studies focusing on internal-
izing (B;=0.56, B, =0.23, T =2.46, p=.015) and external-
izing symptoms (B,=0.43, B; =0.36, T, =2.13, p=.034).
Furthermore, while the type of target group was not a sig-
nificant predictor overall (F(3,573)=2.03, p=.109), stud-
ies in clinical samples (B, =1.03) exhibited larger effects
compared to studies in non-clinical samples (B;=0.53,
B,=0.50, T, =2.35, p=.019). Results regarding the other
meta-regression analyses remained similar. Since the sensi-
tivity analysis identified two additional predictors (type of
psychopathology and target group) for effect size heteroge-
neity, these predictors were added to the meta-regression
analysis with all significant predictors. Results are presented
in Appendix C. The analysis without outliers suggests that,
in addition to the type of control group, factors as type of
psychopathology, delivery format, and gender may also
uniquely contribute to heterogeneity in effect sizes. Specifi-
cally, studies examining ACT’s impact on internalizing and
externalizing symptoms, studying blended ACT (only four
studies) and including a higher proportion of males showed
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smaller effects compared to studies focusing on other out-
comes, examining offline ACT and including a higher pro-
portion of females.

Second, we conducted a sensitivity analyses to explore
whether the results would vary if the third level represented
the variance in effect sizes between samples instead of
between studies, as was the case in the main analyses. There
were 67 independent samples and 65 studies. This analysis
produced an overall effect of 0.71 (Hedges’ g) with a stand-
ard error of 0.09 (#(583)=,7.66 p<.001, CI=0.53—0.89)
which also lies within the confident interval of the original
effect size. Moreover, conclusions with regard to the meta-
regression analyses remained unchanged.

Publication Bias

The funnel plot is presented in Fig. 2. According to Egger’s
regression test, the distribution of effect sizes appeared to be
asymmetrical (B=-0.63,z=-6.04, p <.001) indicating there
was risk of publication bias. Trim and fill analyses estimated
that zero effect sizes were missing on the left side of the dis-
tribution and 120 effect sizes were missing at the right side
of the distribution (see Fig. 3). Imputing these effect sizes
on the right side resulted in an adjusted Hedges g’ of 0.78
with a standard error of 0.04 and a 95% confidence interval
between 0.71 and 0.85.

Discussion

The current meta-analysis integrated the findings of 65
RCTs (n=5283) investigating the efficacy of ACT for TAY
on psychopathology (i.e., internalizing, externalizing and
other psychological problems), ACT related processes (i.e.,
psychological flexibility and self-compassion), well-being
(i.e., general and social well-being) and coping (i.e., emo-
tional and cognitive coping). Overall, we found a moderate
effect (Hedges’s g=0.72) of ACT compared to the control
conditions on psychopathology, ACT related processes,
well-being and coping. The quality of the evidence was
very low due to a relatively high risk of bias in the selected
studies, considerable heterogeneity in effect sizes and risk
of publication bias.

To explain the heterogeneity in effect sizes, we conducted
several meta-regression analyses, including type of (sub)
outcome, timing of assessment, various intervention char-
acteristics, type of control group and several sample charac-
teristics. First, due to mixed or insufficient findings in earlier
research, the meta-regression analyses regarding the type
of (sub) outcome(s) were conducted in an exploratory man-
ner. In our meta-analysis, ACT appeared effective across

Funnelplot
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Fig.2 Funnel Plot
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Fig.3 Trim and Fill analyses on the Right Side of the Distribution

all types of main outcome (i.e., psychopathology, ACT
related processes, well-being and coping) and most types
of sub outcomes (i.e., internalizing and other psychologi-
cal problems, psychological flexibility and self-compassion,
general and social well-being and emotional and cognitive
coping). ACT did solely not outperform control conditions
with regard to externalizing symptoms, but this was likely
due to limited statistical power (i.e., externalizing symptoms
was only included as an outcome in 5 studies). Moreover,
after removing outliers, we did find a significant effect of
ACT on externalizing symptoms. Overall, no differences in
effect sizes were found across studies examining different
types of main and sub-outcomes. These results indicate that,
aside from increasing TAY’s psychological flexibility (i.e.,
the primary goal of ACT), ACT also has an (indirect) effect
on their psychological problems, well-being and coping.
This finding is in line with earlier meta-analyses in younger
populations, which have demonstrated the efficacy of ACT
in reducing psychopathology (Fang & Ding, 2020; Perkins
et al., 2022; Wang & Fang, 2023) and enhancing psycho-
logical flexibility processes (Parmar et al., 2021; Wang &
Fang, 2023) and well-being (Fang & Ding, 2020; Howell
& Passmore, 2019). Moreover, it aligns with the transdiag-
nostic nature of ACT and its theoretical framework, which
proposes that improving clients’ psychological flexibility
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can lead to a reduction in their psychological problems and
an improvement in their quality of life (Hayes et al., 2006).

Second, ACT was found to be effective at both post-
intervention and various follow-up assessments. In line with
A-Tjak et al. (2015) and Powers et al. (2009), there were no
differences between effect sizes at the different assessment
points. This suggests that ACT is both effective at the short
and long term. However, results should be interpreted cau-
tiously because the majority of studies had short follow-up
periods (i.e., less than three months).

Third, meta-regression analyses for several intervention
characteristics were conducted. We found a significant effect
for guided ACT interventions but not for unguided ACT
interventions. In line with previous meta-analyses (French
et al., 2017; Spijkerman et al., 2016; Thompson et al., 2021),
studies investigating guided ACT (guided therapy and self-
help interventions with additional guidance) yielded larger
effects than studies examining unguided ACT (self-help
books, apps or websites). Although this might suggest that
unguided ACT interventions are not effective, the results
should be interpreted with caution. Predominantly, as the
effect of unguided ACT was not robust (i.e., with outliers,
unguided ACT did not outperform controls but without out-
liers it did). Moreover, when controlling for other significant
predictors, the difference in effect sizes between guided and
unguided ACT became insignificant. In addition, in most
of the included studies, unguided ACT was compared with
waitlist conditions and solely examined in subclinical and
non-clinical samples. This could have potentially lead to an
overestimation (e.g., larger effect sizes when compared to
waitlist than active control conditions) or underestimation
(e.g., smaller effect sizes in nonclinical populations as there
is less room for improvement than in clinical samples) of
their effects.

Based on meta-analyses in adult samples, we did not
expect to find differences in effect sizes between stud-
ies investigating various delivery formats (Di Sante et al.,
2022; French et al., 2017; Han & Kim, 2022). However,
in our meta-analysis, we found significant effects for both
offline and online ACT interventions but not for blended
ACT interventions. Moreover, studies investigating offline
ACT yielded larger effect sizes compared to studies exam-
ining online and blended ACT. Nonetheless, these findings
should also be interpreted cautiously. Specifically, when all
significant predictors were analyzed together, the differences
between offline, online and blended ACT were no longer sig-
nificant. Additionally, the effect of blended ACT may have
been underpowered, as it was examined in only four studies.
Furthermore, also here, in the included studies, the online
and blended interventions were predominantly investigated
in subclinical and non-clinical samples, limiting generaliz-
ability to clinically referred TAY.

@ Springer

Regarding therapy format, we found both group and indi-
vidual ACT to be more effective compared to control con-
ditions. In contrast with earlier studies (Ost, 2014; Perkins
et al., 2022; Ruiz, 2012) studies investigating group ACT
showed higher effect sizes than studies investigating indi-
vidual ACT. Notwithstanding, the difference was no longer
significant when controlling for other significant predic-
tors, suggesting that this result should be interpreted with
more caution. The meta-regression analyses of duration of
the intervention and the number of psychological flexibility
processes were not significant. Although results from ear-
lier meta-analyses were mixed, our results suggest that also
shorter ACT interventions might have beneficial effects. The
results concerning the number of psychological flexibility
processes addressed in the intervention should be interpreted
with caution. We relied on intervention descriptions in the
article (instead of the actual intervention protocols) to code
the number of psychological flexibility processes. Hence,
some psychological flexibility processes may be coded dif-
ferently than the actual intervention. Due to insufficient
reporting, the meta-regression regarding treatment integrity
could not be conducted.

Fourth, concerning the type of control group, we found
that ACT was more effective than waitlist and TAU, but
equally effective compared to CBT, other treatments (e.g.,
REBT) and other control conditions (e.g., educational inter-
vention). This result was consistent with earlier meta-anal-
yses in both adult (Gloster et al., 2020) and youth (Fang
& Ding, 2020) populations and suggests that ACT can be
regarded as an effective treatment for various problems in
TAY. The finding that ACT was equally effective compared
to other control conditions (e.g., educational interventions)
was somewhat unexpected. This may be due to the fact that
this result was based on only eight studies, all examining
brief ACT interventions (ranging from one to six sessions)
in primarily non-clinical samples. Moreover, after remov-
ing outliers we did find a significant effect size for studies
comparing ACT to other control conditions.

Fifth, concerning the sample characteristics, the meta-
regression of the studies’ mean age was not significant. This
is consistent with some earlier meta-analyses (Ost, 2014;
Perkins et al., 2022) and may suggest that ACT works
equally well across different ages in this developmental
period. Consistent with the meta-analysis of Ost (2014),
studies with more females showed larger effects than studies
with fewer females. However, when all significant predic-
tors were tested simultaneously, this gender effect became
insignificant. Hence, more research into gender effects are
needed. Finally, ACT appeared effective across non-clinical,
subclinical and clinical samples. Also, the type of target
group was not a significant predictor. Hence, in line with
other meta-analyses (Bai et al., 2020; Dawson et al., 2022;
Ost, 2014; Sun et al., 2022), the effects of ACT might be
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similar across various target groups. Due to insufficient
available information, we could not conduct the meta-regres-
sion analysis of comorbidity.

There are some limitations of the current meta-analysis
that should be discussed. Some study limitations are driven
by limitations of the included studies. First, there was a
considerable risk of bias in domains other than the lack of
blinding (which is unavoidable in studies evaluating the effi-
cacy of psychological interventions). We recommend future
efficacy researchers on ACT to enhance research quality by
performing intent-to-treat analyses (in 37.9% of the studies
the type of analysis was unclear or completer only analy-
ses were performed), pre-registering their studies (74.2%
of the studies were not pre-registered) and more elaborate
reporting on the randomization procedures and reasons for
drop-out. Second, 66.2% of the studies compared ACT with
a waitlist condition, 55.4% included 30 or fewer participants
per condition and only 6.2% conducted follow-up assess-
ments after three months. Due to the use of waitlist controls
and small sample sizes, the overall effect of ACT may be
somewhat overestimated. These factors also likely contrib-
uted to the presence of extremely high (i.e., Hedges” g>2.0)
effect sizes in our meta-analysis. Additionally, due to the
limited follow-up data, conclusions about long-term effects
should be interpreted with caution. To draw more reliable
conclusions, future studies should compare ACT with active
control conditions, include larger sample sizes and incorpo-
rate longer follow-up periods. Third, not all relevant study
aspects were reported in detail. Hence, it was not possible
to conduct some of the relevant meta-regressions. We there-
fore encourage more detailed reporting of the content of the
intervention (e.g., which psychological flexibility processes
were targeted) and the level of comorbidity of participants
(i.e., do participants suffer from one or more disorders). Fur-
thermore, we would like to stimulate intervention research-
ers to assess treatment integrity (assessed in only 9.2% of the
studies) as measuring this is essential for validating findings,
addressing implementation challenges and improving trans-
parency in research and clinical practice. Last, the studies
included in this meta-analysis were not always generaliz-
able to a broader population of TAY. Specifically, no studies
explicitly included a sample of TAY aged 15 to 25 (samples
either comprised adolescents below the age 18 or adults
above the age of 18), only 6.2% of the studies investigated
the effects of blended ACT and solely 7.7% of the studies
examined the effects of ACT on externalizing symptoms.
In addition, 82.1% of studies were performed in university,
college of high school samples and 81.5% of the studies
were performed in Anglosphere, Western or Southern Asian
countries. Moreover, the effects of alternative forms of ACT
(i.e., self-help, online and brief ACT interventions) were
predominantly studied in non-clinical or subclinical sam-
ples. Therefore, to improve generalizability, more research

is needed in TAY specifically, on blended forms of ACT, on
externalizing symptoms, in lower-educated samples, and in
countries beyond the Anglosphere, Western, and Southern
Asian countries. Furthermore, future studies should inves-
tigate the effects of alternative forms of ACT in clinically
referred TAY.

The meta-analysis itself also had some limitations. First,
there was significant heterogeneity in effect sizes, which
was only partly explained by the meta-regression analyses
we conducted. It might be that other predictors, such as
therapeutic alliance or therapist competence, could better
explain the heterogeneity in effect sizes than the predic-
tors we included in the study. Since most studies do not yet
measure or report these concepts, we encourage researchers
to incorporate and report these metrics more frequently in
their efficacy studies. Second, we followed the procedure of
Assink and Wibbelink (2016) and first conducted separate
meta-regression analyses for each predictor and then com-
bined all significant predictors together in a single model.
By doing so we could examine if significant predictors were
potentially confounded by other significant predictors. How-
ever, to prevent overfitting of the model, non-significant pre-
dictors were not tested together with other predictors. Hence,
we are not sure if these effects were confounded by other
variables. Third, risk of bias was assessed with version one
of the Cochrane risk-of-bias tool. Unlike the second version,
this first version may have unfairly categorized therapy tri-
als as high risk due to the lack of blinding. For example, a
review on pediatric OCD by Cevin et al. (2024) using the
second version of the tool rated the RCT of March (2004)
as low risk, whereas an earlier review by Uhre et al. (2020)
using the first version of the tool rated the same RCT as high
risk. Hence, it is important to consider that using this first
version of the tool could have led to an overestimation of
risk of bias. Finally, we only included English studies and
did not search for unpublished data and grey literature. This
might have limited the generalizability of our findings and
increased the risk of publication bias.

Notwithstanding the limitations, the study also had some
important strengths. To our knowledge the current meta-
analysis was the first to investigate the efficacy of ACT for
TAY. Investigating the effects of ACT for this specific age
group is relevant as TAY are more likely to experience psy-
chological problems compared to other age groups (Whit-
eford et al., 2013). Moreover, the transdiagnostic nature of
ACT along with its focus on autonomy and identity develop-
ment makes ACT a potentially suitable intervention for this
age group. Additionally, in our meta-analysis we included a
broad range of studies that were conducted in diverse popu-
lations of TAY (e.g., various countries, target groups and
types of problems), studied different forms of ACT (e.g.,
guided/unguided, online/blended/offline, group/individual)
and measured various outcomes (i.e., psychopathology, ACT
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related processes, well-being and coping). This diversity
improves the generalizability of the findings and allowed
us to include 65 RCTs, which was significantly more than
previous meta-analyses on ACT in adolescents and/or young
adults (i.e., including fewer than 15 RCTs). This large and
diverse sample of studies not only increased statistical power
but also enabled us to numerous relevant meta-regression
analyses. Finally, we performed a multilevel meta-analysis,
which has advantages over more traditional meta-analyses.
Specifically, it considers the dependency of multiple effect
sizes from the same study, which enables the inclusion of all
relevant effect sizes and thereby enhances statistical power
(Assink & Wibbelink, 2016).

To conclude, our results suggest that ACT is an effec-
tive intervention for reducing psychopathology and increas-
ing ACT related processes, well-being and coping in TAY,
immediately after the intervention and at follow-up. Spe-
cifically, ACT is as effective as CBT and other treatments
(e.g., REBT) and more effective than TAU and waitlist. In
line with the transdiagnostic nature of ACT, the intervention
works well for almost all of our (sub) outcomes (i.e., only for
externalizing symptoms more research is needed). Results
show that ACT is both effective when carried out in a group
format as well as an individual format. Moreover, although
more research is warranted, it seems that alternative forms
of ACT (e.g., online and brief ACT interventions, as well
as ACT interventions targeting some of the six psychologi-
cal flexibility processes) may also yield positive effects for
TAY. Finally, ACT is effective across different ages and in
clinical, sub-clinical and non-clinical populations. Overall,
these results support the use of ACT (including its alterna-
tive forms) as a transdiagnostic prevention and/or interven-
tion method in TAY with various types and severity levels
of problems.

Appendix A

Search Strategy

PsycINFO

(acceptance and* commitment.ab,id,ti. or acceptance &
commitment.ab,id,ti. or acceptance commitment.ab,id,ti.
or "acceptance and commitment therapy"/) and ((trial* or
nonrandom* or non random* or non-random* or control*
or random* or experiment® or quasi* or group* or single-
blind* or single blind or waiting list or wait list or waitlist
or treatment as usual or TAU or care as usual or CAU
or RCT or allocat* or assign* or compar* or distribut®).
ab,id,ti. or experimental design/).
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Pubmed

((acceptance and commitment”[Title/Abstract])
OR (“acceptance commitment” [Title/Abstract])
OR (“acceptance & commitment” [Title/Abstract])
OR (acceptance and commitment therapy [MeSH
Terms])) AND ((trial*[Title/Abstract]) OR (nonran-
dom* [Title/Abstract]) OR (“non random*” [Title/
Abstract]) OR (non-random*[Title/Abstract]) OR
(control*[Title/Abstract]) OR (random*[Title/Abstract])
OR (experiment*[Title/Abstract]) OR (quasi*[Title/
Abstract]) OR (group*[Title/Abstract]) OR (single-
blind*[Title/Abstract]) OR (“single blind” [Title/
Abstract]) OR (“waiting list” [Title/Abstract]) OR (“wait
list” [Title/Abstract]) OR (waitlist[Title/Abstract]) OR
(“treatment as usual” [Title/Abstract]) OR (TAU[Title/
Abstract]) OR (“care as usual” [Title/Abstract]) OR
(CAU[Title/Abstract]) OR (RCT[Title/Abstract]) OR
(allocate*[Title/Abstract]) OR (assign*[Title/Abstract])
OR (compar*[Title/Abstract]) OR (distribut*[Title/
Abstract]) OR (clinical trial [MeSH Terms]) OR (experi-
mental design [MeSH Terms])).

Web of Science

(TS =("acceptance and commitment" OR “acceptance
commitment” OR “acceptance & commitment”)) AND
(TS = (trial* OR nonrandom* OR “non random*” OR non-
random* OR control* OR random* OR experiment* OR
quasi* OR group* OR single-blind* OR “single blind” OR
“waiting list” OR “wait list” OR waitlist OR “treatment as
usual” OR TAU OR “care as usual” OR CAU or RTC or
assign* or allocat* or compar* or distribut*)).

Scopus

TITLE-ABS-KEY ({acceptance and commitment }f OR
{acceptance commitment} OR {acceptance & commit-
ment}) AND TITLE-ABS-KEY (trial* OR nonrandom*
OR {non random*} OR {non-random*} OR control*
OR random* OR experiment* OR quasi* OR group* OR
{single-blind*} OR {single blind} OR {waiting list} OR
{wait list} OR waitlist OR {treatment as usual} OR TAU
OR {care as usual} OR CAU OR RTC OR assign* OR
allocate* OR compar* or distribut*).
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Appendix B
Outcome Clustering

See Tables 5, 6, 7 and 8

Table 5 Sub Outcomes of Psychopathology

Internalizing problems

Externalizing symptoms

Other

Academic concern/distress
Affective problems
Anxiety

Attachment anxiety

Burnout

Concern about negative social outcomes
Dejection

Depression

Emotional symptoms

External shame

Fear and avoidance of social situations
Fear during tampon test

Fear of negative evaluation

Fear of pregnancy

Hair pulling severity

Internalizing symptoms

Likelihood of negative social experiences
Negative affect

Number of hairs pulled

Number of urges to pull

Obsessive compulsive disorder
Positive affect

Pregnancy related anxiety
Psychological distress

School stress

Social anxiety

Social appearance anxiety

Stress

Symptoms of eating disorders

Test Anxiety

Weight Concerns

Worry

Aggressiveness

Anger

Attention deficit hyperactivity disorder
symptoms

Conduct problems

Hostility

Oppositional defiant problems

Alcohol use
Distress and functional impairment
Eating concern

Emotional and behavioural functioning
Emotional breakdown syndrome
General mental health

Hoarding

Insomnia

Mental health symptoms

Pain during intercourse

Pain during tampon test

Positive mental health
Psychiatric problems
Psychological health
Psychopathology

Psychotic experiences

Somatic problems
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Table 6 Sub Outcomes of ACT related processes

Psychological flexibility

Self-compassion

Acceptance

Anxiety-related cognitive fusion
Body Image Avoidance
Cognitive fusion

Commited Action

Self-compassion

Defusion from negative internal experiences

Experiential avoidance
Mindful awareness
Mindfulness

Pain acceptance

Physical activity experiential acceptance

Psychological flexibility

Psychological flexibility with body image

Psychological inflexibility
Valued living

Valued self-care

Values positive motivation

Values success

Table 7 Sub Outcomes of Well-being

General well-being

Social well-being

Body dissatisfaction

Emotional well-being
Excitement

General psychological well-being
Happiness

Health-related behaviour

Life satisfaction

Psychological well-being

Quality of life

Satisfaction with health related behaviour

Satisfaction with quality of life
Self-esteem

Sense of coherence
Well-being

Welness

Affection to others/own
Control to others/to own
Empathy

Inclusion to others/to own
Interpersonal problems
Peer relation problems
Prosocial behaviour
Social relations

Social adjustment
Social functioning
Social well-being

Table 8 Sub Outcomes of Coping

Appendix C
Results of the Sensitivity Analysis Without Outliers

See Table 9

Table 9 Meta-Regression Results: All Significant Predictors in One
Model

Predictors B, (95% CI) 1 p

Type of psychopathology (other!)
—-0.29 (-0.57;0.02) -2.08 .039
-0.22 (-0.38;-0.07) -2.80  .006

Externalizing symptoms
Internalizing symptoms
Guidance (guided’)

Unguided 0.07 (-0.46;0.60) 0.27 786
Delivery format (offline’)

Online -0.19 (-0.62;0.24) -0.88 378
Blended -0.82 (-1.43;-0.20) -2.63  .009
Therapy format (group')

Individual -0.20 (-0.63;0.24) -0.88 379
Control group ( waitlist!)

TAU -0.04 (-0.62;0.53) -0.15  .883
CBT -0.81 (-1.14;-0.47) —4.74 <.001
Other treatment -0.47 (-0.84;-0.10) -2.49 014
Other —0.52 (-1.08;0.03) -1.85  .065
Type of target group (nonclinical’)

Subclinical 0.29 (-0.07;0.66) 1.58 115
Clinical 0.19 (-0.38;0.75) 0.65 .520
Mixed 0.03 (-0.90;0.97) 0.07 944
Gender 0.01 (0.00;0.02) 2.55 .012

CBT, cognitive behavioural therapy; CI, confidence interval; B, esti-
mated regression coefficient; p, p-value of r-test; TAU, treatment as
usual; #-values, difference in mean g with zero

Ireference category

Emotional coping

Cognitive coping

Difficulties in emotion regulation
Emotion regulation
Emotional adjustment

Interpersonal problem-solving skills

(Im)mature defense style
Mental time travel

Negative appraisals of intrusive
thoughs

Neurotic defense style
Perceptions related to uncertainty
Perfectionism

Repetitive negative thinking

Rumination
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