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ABSTRACT

Intolerance of uncertainty (IU) is the tendency to react negatively on affective, cognitive and behavioural levels to uncertain situ-

ations and to harbour negative beliefs about the implications of uncertainty. IU has been linked to psychopathology and shown to

impact treatment outcomes. This study systematically reviewed the literature and performed a meta-analysis of the effects of psy-

chotherapy on IU. A total of 22 studies (1491 participants) were identified in online searches and included in the meta-analyses.

Analyses were performed on studies with passive and active control conditions. The pooled effect on IU from studies with passive
control was large (g=—0.94 [95% CI —1.25 to —0.62]) but with significant heterogeneity. Pooled effects on IU from studies with

active controls were not significant. Moderator analysis showed that among studies with a passive control condition, studies that

recruited participants from clinical care facilities produced smaller effect sizes. Among studies with an active control condition,

study quality significantly moderated the results, with higher quality leading to a larger effect size. These results indicate that

changes in IU may be difficult to reliably achieve in psychotherapy and leave many questions about the effect of psychotherapy

on IU unanswered, such as what active components produced the observed changes in studies with passive control.

1 | Introduction

Intolerance of uncertainty (IU) was initially defined as a trait-
like tendency to use avoidance as a coping behaviour when faced
with cues of uncertainty (Krohne 1989). More recent definitions
posit that IU should be viewed as a broader dispositional char-
acteristic (Freeston et al. 2020) that results from a set of nega-
tive beliefs about uncertainty and its implications (Robichaud,
Koerner, and Dugas 2019). IU encompasses a propensity to re-
spond negatively at the emotional, cognitive and behavioural
levels when confronted with uncertain situations and events
(Holaway, Heimberg, and Coles 2006). It has been posited that

IU increases the distress of uncertainty by mediating and exac-
erbating the perception of threat and uncertainty, that is, IU will
increase both how uncertain a situation feels and the perception
of the potential threat that this uncertainty entails (Freeston
et al. 2020).

2 | IU and Psychopathology
In a recent comprehensive meta-analysis, McEvoy et al. (2019)

showed that IU had moderate to strong correlations with a range
of disorders, including depression, social anxiety disorder, panic
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Summary

« Psychotherapy reduces IU, but how and to what extent
this effect occurs remains unclear.

« The available number of RCT studies on the treatment
of IU is still limited.

+ Before including IU-targeted components in treat-
ment protocols, more research is needed to determine
what factors drive the change in IU.

disorder, agoraphobia, generalized anxiety disorder (GAD), ob-
sessive compulsive disorder (OCD) and eating disorders. Several
scholars have further suggested that IU may play an important
role in both the acquisition and maintenance of fear responses
in individuals with anxiety disorders (e.g., Morriss, Saldarini,
and van Reekum 2019; Wake et al. 2021). Given the common-
ality of IU to several psychiatric disorders and its involvement
in the development of different forms of psychopathology, this
characteristic has been demonstrated to be an important trans-
diagnostic factor (e.g., Shapiro et al. 2020).

IU may also mediate the effect of psychological treatment,
which also underlines the relevance of IU in psychopathology.
Changes in IU have been shown to correlate with post-treatment
outcomes on measures of depression, panic disorder, OCD and
social anxiety disorder (Boswell et al. 2013). IU has also been
identified as an important mediator of changes in worry over
the course of treatment for GAD, accounting for 59% of de-
creased worry (Bomyea et al. 2015). Furthermore, the levels of
IU in clinical and non-clinical subjects have been confirmed to
be significantly different, providing further support for IU as an
important risk factor for psychopathology (Freeston et al. 1994).

3 | IU and Personality

IU has also been found to be related to personality type; for ex-
ample, research has shown that neuroticism has a positive cor-
relation with U, whereas traits such as extraversion, openness
and conscientiousness have demonstrated negative correlations
(Berenbaum, Bredemeier, and Thompson 2008). Bainbridge,
Ludeke, and Smillie (2022) reported a similar pattern of rela-
tionships. Sexton et al. (2003) showed that IU is indeed a lower
order factor of neuroticism, which is in line with the findings
of Taylor (1998), who proposed a hierarchical structure of fac-
tors explaining fearfulness. This conception suggests that neu-
roticism is overarching and more general than IU and similar
transdiagnostic factors, which in turn are overarching risk fac-
tors for multiple, more narrowly defined disorders. Hui and
Zhihui (2017) also demonstrated that IU mediates the relation-
ship between worry and neuroticism as well as extraversion. IU
has thus been linked to specific diagnoses as well as to broader
domains of psychological functioning, such as personality traits.

4 | Measurement and Dimensionality of IU

The primary methodologies for measuring IU include the
Obsessional Beliefs Questionnaire's subscale for Intolerance

of Uncertainty and Perfectionism (OBQ-IU; Bottesi et al. 2019;
Gagné et al. 2018) and the Intolerance of Uncertainty Scale (IUS;
Freeston et al. 1994). The IUS comprises 27 items about how a
person relates and reacts to uncertainty in various aspects of
life. A 12-item short form of the IUS, the IUS-R/IUS-12, has
also been developed with psychometric properties comparable
to those of the IUS (Carleton, Norton, and Asmundson 2007).
The OBQ was developed with the aim of mapping the processes
thought to underlie OCD; IU is measured in one of the six OBQ
subscales and comprises 13 items (Steketee et al. 2001). Some
studies using the TUS-R have suggested that IU encompasses
two main factors: a cognitive factor (prospective IU) consisting
of negative beliefs about uncertainty that makes uncertainty
distressing and a behavioural factor (inhibitory I1U) consist-
ing of a tendency to become inhibited by, or flee from, uncer-
tain situations (Sexton and Dugas 2009). At present, however,
the current state of research indicates that considering IU as
a single factor, making no distinction between inhibitory and
prospective IU, has the greatest utility (Bottesi et al. 2019;
Carleton, Norton, and Asmundson 2007; Freeston et al. 2020;
Hale et al. 2016).

5 | Treatments Targeting IU

Considering the significance of IU as a risk factor for various
forms of psychopathology, its connection to personality traits,
its proven impact on treatment outcome and its generality
across populations, it is reasonable to believe that it would be
a meaningful treatment target. In the corpus of existing litera-
ture, a limited number of endeavours have been undertaken to
directly target IU with psychotherapy. However, most of these
have not been randomized controlled trial (RCT) studies, and
most have focused on the following treatments: intolerance
of uncertainty therapy (IUT; Dugas and Robichaud 2007),
behavioural experiments for TU (Dugas et al. 2022), mak-
ing friends with uncertainty (MFWU; Mofrad et al. 2020),
cognitive behavioural therapy targeting IU (CBT-IU;
Robichaud 2013) and IU-focused acceptance-based cognitive
behavioural therapy (Molton et al. 2019). The Unified Protocol
(UP) (Barlow 2013; Ellard et al. 2010) also targets IU but not
exclusively. Most of these treatment protocols utilize CBT-
based interventions and have mainly been tested on patients
with GAD.

The main theoretical rationales and interventions of these
treatment programs include the following: (a) The concept
is that patients who worry excessively tend to have a nega-
tive problem orientation (NPO), perceiving problems as
threatening and underestimating their own capacity to
cope (Ladouceur et al. 2000). (b) Worry is often used by pa-
tients as a highly ineffective tool for problem solving (Davey,
Tallis, and Capuzzo 1996); most of these treatments aim to
provide patients with opportunities to cope with problems
through means other than worry (Robichaud, Koerner, and
Dugas 2019). (c) As a self-perpetuating process within patients
with high IU, unclear situations cause anxiety, which in turn
provokes worry that subsequently causes more anxiety (Lee
et al. 2010). To reduce anxiety over uncertainties, exposure or
behavioural experiments (Hebert and Dugas 2019) are used
to help patients confront their fears. Exposure is a process of
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gradually decreasing avoidance and thus increasing the inten-
sity of the experience of a feared stimulus, which increases
tolerance to the fear-inducing stimulus (Craske et al. 2014;
Pittig et al. 2021). This approach may also be combined with
acceptance-based interventions (Molton et al. 2019). (d) The
fears of patients are, however, not always amenable to expo-
sure in a physical capacity, and thus, mental imagery is often
the primary stimulus to which patients are exposed (van der
Heiden and ten Broeke 2009). (¢) Modification of dysfunc-
tional beliefs about worry is also one of the main interventions
used to treat IU. Modification is often achieved by helping the
patient identify these beliefs and question them by weighing
the evidence for and against them.

6 | Current Study

The number of clinical studies that measured changes in IU
as a primary outcome (Fracalanza, Koerner, and Antony 2014;
Nasiri et al. 2020) is small, with effect sizes ranging from
—0.14 to 2.83. A larger body of clinical studies have measured
changes in IU as a secondary outcome with effect sizes rang-
ing between —0.43 and 1.68 (Ladouceur et al. 2000; McIntosh
and Crino 2013; Ovanessian et al. 2019). However, these stud-
ies have generally incorporated small sample sizes, and thus,
a synthesis of studies that include IU as a primary outcome as
well as studies that include IU as a secondary outcome would
provide a much more robust estimation of the effect of psycho-
therapy on IU (see Ferreira and Patino 2017 for a discussion
on outcome types).

The aim of the current review and meta-analysis was
therefore to synthesize the research on whether IU is amena-
ble to change through psychotherapy. Psychotherapy was
defined in this study according to the criteria suggested
by Wampold et al. (1997), that is, that the treatment was
delivered by trained therapists, based on psychological prin-
ciples, offered to the community as viable treatment (through
books or manuals), or was described as containing specified
components.

To address the heterogeneity between studies, a further aim
was to examine the effect of the moderators, that is, recruit-
ment (clinical/community), intervention quality, whether IU
was a primary or secondary measurement, number of sessions
and study quality. Importantly, studies with active and pas-
sive control conditions were analysed separately in the present
study. The reason behind this methodological choice was that
several meta-analyses have indicated that active versus pas-
sive control conditions produce different effect sizes (Barth
et al. 2016; Furukawa et al. 2014; Michopoulos et al. 2021;
Mohr et al. 2014) and should thus be analysed and interpreted
independently.

7 | Method

The protocol for this review and meta-analysis was preregis-
tered with the International Prospective Register of Systematic
Reviews (PROSPERO) ID: CRD42022301188 and followed
PRISMA guidelines.

7.1 | Procedure
7.1.1 | Search Strategy

The PsycINFO, PubMed and Web of Science and Scopus data-
bases were searched. Searches in PsycINFO and PubMed were
first performed in November 2021, were updated in March 2022
and were subsequently expanded to Scopus and Web of Science
in April 2023. When the searches were updated, additional sup-
plemental searches for studies reporting treatment outcome
results on the OBQ-IU were performed, and one additional
study meeting the inclusion criteria was identified. There was
no restriction on publication date. The Boolean search terms
used were intolerance of uncertainty AND treatment. A man-
ual search of the reference lists of several articles (Gentes and
Ruscio 2011; Robichaud 2013; Zemestani, Beheshti, et al. 2021)
was performed. The main author screened titles and abstracts
for potential eligibility.

7.1.2 | Selection

The following inclusion criteria were used for selection: (a)
RCT on psychotherapeutic treatments for adult patients, report-
ing outcome measures on IU either as a primary or secondary
measure. (b) Treatments are described in sufficient detail that
they are reproducible. (c) Treatment is delivered without aug-
mentations such as psychopharmacological medication or other
major therapeutic interventions unless augmentations are equal
across groups within the study. (d) Published in a peer-reviewed
journal. (e) Group and single patient delivery modes as well as
online/digital delivery, which are not dependent on sophisti-
cated apps/games/programs beyond video/text communication.
This means that video conference—delivered therapy and online
self-study programs delivered in analogue form were included,
but treatments based on differentially responding software or
other automated functionalities were excluded. (f) Published
in English. (g) Treatment condition is a form of psychotherapy,
as per Wampold et al.'s (1997) definition. (h) The control condi-
tion is either entirely passive (waitlist or no treatment) or active
without components intended or likely to induce changes in out-
comes. Studies with control conditions that met the criteria for
psychotherapy were thus excluded from the study. See Figure 1
for a diagram of the selection process. Quality assessment and
data extraction

The quality of the eligible studies was independently assessed
by the first and second authors using the 13-item Joanna Briggs
Institute (JBI) Checklist for Randomized Controlled Trials
(Tufanaru et al. 2020). Each item was classified as either yes
(criteria fulfilled), no (criteria not fulfilled) or partial (criteria
partially fulfilled or unclear description). Any disagreements
were discussed and, if not resolved, were successfully resolved
by the third and fourth authors. Item five (i.e., treatment deliver-
ers blind to what treatment they were delivering) was excluded
because it was deemed not applicable.

Coding of the study elements and outcomes was performed by
the main author. The elements coded were participant char-
acteristics (number total, males/females, mean age, clinical or
non-clinical, primary diagnosis), intervention characteristics
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FIGURE1 | Flowchart of included studies.

(length/number of sessions, face-to-face/online/phone/group/
single patient) and type of control condition (waitlist, delayed
treatment, non-specific therapy [NST]). When there were mul-
tiple active groups with independent individual participants,
data were extracted for all of them. In the cases of Ladouceur
et al. (2000) and Tomei et al. (2018), the methodology described
in Thalheimer and Cook (2022) was used to calculate the ef-
fect size.

7.1.3 | Analyses

The literature review resulted in a descriptive account of the
structure and components of treatments, with IU as the primary
target of intervention. This description included suggestions
for the mechanisms through which these treatments resulted
in changes in the participants’ levels of IU. Statistical analy-
ses were performed in RStudio (v. 4.1.1) using the METAFOR
(Viechtbauer 2010) and CLUBSANDWICH (Pustejovsky and
Tipton 2022) libraries to allow standard error adjustments, as
some effect sizes shared a common control group and thus a
degree of dependence. Due to the wide range of inclusion cri-
teria and the expected heterogeneity, random effects modelling
was used.

Hedges' g was chosen as an estimate of effect size due to the
small sample size of several of the studies and the 95% CI. For all
comparisons post-treatment with the control, Hedges' g with 95%
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CI was calculated. Variance was calculated using the formula
suggested by Borenstein et al. (2009). Intention-to-treat outcome
data were used when available. An effect size >0.80 was con-
sidered large, an effect size >0.50 was considered medium, and
an effect size >0.20 was considered small (Cohen 1988). Pooled
Hedges' G was recalculated into number needed to treat (NNT)
(Kraemer and Kupfer 2006) for ease of interpretation. In the
case of studies reporting data on multiple treatments with inde-
pendent participants, these were included as separate indepen-
dent treatments in the analysis.

Passive control conditions have been shown to generate larger
effects than active conditions (Michopoulos et al. 2021; Mohr
et al. 2014). It was therefore decided that studies with active
and passive controls would be analysed separately in the cur-
rent study. Two subanalyses were thus performed, one including
only studies with passive control conditions and one includ-
ing only studies with active control conditions. Passive control
conditions were defined as conditions with no, or very limited,
interventions administered to the participants. Waitlist control
was deemed passive because this condition entails that the par-
ticipant receives no treatment during the trial but is placed on a
waitlist for treatment. Delayed treatment was deemed a passive
control condition because participants in this condition had de-
layed treatment and because the outcomes used for control were
derived from these participants prior to receiving any treatment.
No treatment was likewise deemed a passive control condi-
tion, as this type of control means that participants receive no
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treatment. Active control conditions were defined as entailing
some form of intervention or required activity from the partici-
pants but that was not intended to be therapeutic (see Wampold
et al. 1997). Neutral tasks, for example, writing about neutral
content, were deemed an active control condition, as the par-
ticipants were asked to perform a task, but the task was not
intended to be therapeutic. NST was also deemed an active con-
trol, as this condition is not an attempt to treat but to create the
appearance of therapy without the effect.

Several statistics indicating the degree of heterogeneity were re-
ported: I?, which indicates the degree of overlap between study
variance and true variance; the Q-statistic, which includes a test
of significance (p-value) of whether the true effect is the same
for all sample studies; the prediction interval; and the range for
the true effect sizes.

7.1.3.1 | Moderators. Recruitment: Studies in which
participants were recruited from a treatment or medical facility
were coded as having a clinical sample. Otherwise, the studies
were coded as having a community sample. Intervention
quality: The use of a treatment manual, therapist training
and supervision/check of treatment integrity were used as
determinants of treatment quality. A study that metall criteriawas
awarded three points. Primary or secondary outcome: Whether
the TU was used as a primary or secondary outcome was used
as a dichotomous moderator. Number of sessions: The number
of sessions, that is, the length of the treatment, was also used as a
moderator. Study quality: The studies’ quality was quantified as
the total score for each study in the quality assessment.

7.1.3.2 | Outliers and Sensitivity. To assess
the risk of outliers, Cook's distance and leverage analysis were
performed. Leverage analysis generates hat values that indicate
to what extent individual studies impact the results of analysis.
A cut-off value was derived from the number of observations
and the number of parameters (regression coefficients) (Hoaglin
and Kempthorne 1986). Both of these factors indicate the degree
to which each included study impacts the overall result. Cook's
distance values approaching 1 are generally considered an
indication that studies might be considered outliers. Sensitivity
was further assessed through leave-one-out analysis.

8 | Results
8.1 | Characteristics of the Included Studies
8.1.1 | Passive and Active Control Conditions

The criteria used for determining whether a control condition is
passive or active can be found in Section 7.1.3. The Zemestani,
Ommati, et al. (2021) study was coded as a passive control con-
dition study as both treatment and control received serotonin re-
uptake inhibitor (SSRI) treatment; in contrast, the NST described
by Gosselin et al. (2006) was coded as an active control condition
because though the treatment group did not receive advice, in-
terpretation, suggestions or cognitive restructuring, treatment
did include active listening, empathetic communication and
supportive statements. Supportive therapy, first described by
Markowitz et al. (1998), is very similar to NST and has the same

function and criteria as an active control condition. Neither NST
nor supportive therapy is systematic, and the patient determines
the content of the sessions. Further information on primary
study sample characteristics as well as therapist characteristics
may be found in Table 1 as well as in Appendix S4.

8.1.1.1 | Studies With Passive Control. In the 18
studies with passive control conditions, a total of 1226 people
participated—741 in the treatment conditions and 495 in
the control conditions. The mean age of the participants in
the studies ranged between 21 and 66years, with a total mean
age of 37years for the entire sample of studies. All participants
in all studies were above 18years old as per the inclusion
criteria. In seven studies, the effect of CBT was assessed,
one of which was Internet based; four studies investigated
the effect of the UP; and two studies investigated the effect
of stress management training, one of which also compared
Internet-based extinction therapy using the same control group.
Internet-based spiritually integrated treatment was assessed in
one study, mindfulness-based stress reduction was assessed in
two studies, behavioural activation was assessed in one study,
and acceptance-based behavioural therapy was assessed in one
study. Treatment was delivered in group format in four studies
and individually in six studies, and three studies in total were
Internet based.

8.1.1.2 | Studies With Active Controls. In the four
studies with active control conditions, a total of 265 people
participated—133 in the treatment conditions and 132 in
the control conditions. The mean ages of the participants within
the studies were between 26 and 50years, with a total mean age
of 36years for the entire sample of studies. All participants in
all studies were above 18years old according to the inclusion
criteria. In two studies, the effect of written exposure was
assessed. An Internet-delivered, spiritually based treatment was
assessed in one study, and cognitive therapy was assessed in one
study. In all studies, the treatments were delivered individually.

8.2 | Effects of the Intervention Compared to
Those of the Control Group

In the first step of the analysis, 21 effect sizes from 18 studies
with passive control group conditions were initially pooled.
There was a large and significant overall effect favouring
treatment (g=—-0.94; 95% Cl: —1.25 to —0.62). Significant het-
erogeneity was indicated (Q=288.78(20), p<0.0001, I>=79%,
prediction interval —2.07 to —0.2). The NNT was estimated to be
2.02. No contribution from the moderators, intervention quality,
whether IU was a primary or secondary measurement, number
of sessions or study quality added significantly to the analyses of
studies with passive control groups. Recruitment was a signifi-
cant moderator of the results, §=—0.53 (95% CI —0.94 to —0.12),
p<0.01, indicating that studies with a sample recruited from a
clinical population produced smaller effects.

In the next step of the analysis, six effect sizes from four studies
with active control group conditions were initially pooled. The
overall effect did not significantly deviate from zero, g=—0.26
(95% CI —0.72 to 0.20). Significant heterogeneity was indicated
(Q(10)=50.15, p<0.0001), I>=81.49%, prediction interval —0.92
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FIGURE?2 | Forest plot of all included effects and pooled results.

to 1.64. The NNT was estimated to be 4.98. See Figure 2 for plot
of results from analysis of passive and active control conditions.

No contribution from the moderators, recruitment (clinical/
community), intervention quality or whether U was a primary
or secondary measurement added significantly to the analyses
of studies with active control groups. Study quality was a sig-
nificant moderator of the results, §=—0.27 (95% CI —0.42 to
—0.12), p<0.001, as was the number of sessions, $=—0.1 (95%
CI —0.17 to —0.01, p<0.01), indicating that studies with higher
study quality and a larger number of sessions produced slightly
larger effects.

Finally, given the diverging results of the two analyses, the entire
sample had a pooled g=—0.77 (95% CI —1.01 to —0.53), p<0.001,
and was highly heterogeneous (Q(25)=89.88, p<0.0001,
I>=82.59, prediction interval —0.44 to 1.79) (Appendix S3).

8.3 | Outlier Analysis

Cook's distance was calculated for studies with passive and ac-
tive control conditions. In no study did Cook's distance exceed
0.6 (Boussiala 2020; Cook 1977). The hat values for no study ex-
ceeded 0.26, which is below the cut-off derived from 3 p/n. Full
information on the results of the outlier analysis can be found in
Appendix S1. Taken together, Cook's distance and the hat values
do not indicate undue leverage of individual studies.

8.4 | Publication Bias

Initial visual inspection of the funnel plot indicated asymme-
try and thus a risk of publication bias. The trim-and-fill method

i |I'\.I'|.|1r

- 1 L7l A5
2 i
= i
= 'l
-1,
& i AN L]
+ r 124 i
r L [ [}
& 1 ] L]

Frean Caslrad

(Duval and Tweedie 2000), however, showed no missing stud-
ies. Egger's test for publication bias (Sterne, Gavaghan, and
Egger 2000) showed no significant indication of active publica-
tion bias (z=-1.2, p=0.2) but was significant in studies with
passive control conditions (z=-3.2, p=<0.01). The complete
results are reported in Appendix S1.

8.5 | Quality Assessment

The quality assessment indicated some but not substantial
variability in quality. All studies reported that randomization
of participants was performed; however, 12 of the studies did
not clearly describe what method of randomization was used.
Allocation concealment was reported and adequately described
in seven studies and was unclear in seven studies. The trial de-
sign was considered adequate in all 22 studies. A maximum of
12 studies were included, for an average of 9.18. A full table of
quality assessments can be found in Appendix S2.

9 | Discussion

The results of this meta-analysis demonstrated a medium to
large effect of psychotherapy on IU among studies utilizing
passive control conditions, whereas analysis of studies using
active control conditions yielded no significant effect on IU.
Given that significant heterogeneity was found among the in-
cluded studies, interpretation of these results should be made
with an awareness of the uncertainties that this heterogeneity
indicates.

The heterogeneity is likely an effect of studies sampling dif-
ferent populations, and the treatments may utilize different
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treatment components and mechanisms of change. For a suc-
cinct discussion of heterogeneity, see Imrey (2020). Despite
this uncertainty, the results still indicate a significant effect
of treatment on IU when the control condition is passive, and
this effect remains despite significant differences among the
studies. Highly heterogeneous results may be argued to more
correctly reflect the complexity of confounders and variance
that is present in clinical practice. The results of the current
study's analysis may thus support some ecological validity.
Adjacent to this topic might be the possibility that previously
proposed common factors (Cuijpers et al. 2019; Elkins 2022),
effects common to almost all therapy, are at play and influence
1U, as different psychotherapy methods produce similarly pos-
itive results. This might also explain why treatment protocols
that, for the most part, do not directly target IU still appear to
decrease it. A small and non-significant treatment effect was
also found in studies with an active control condition. It was
anticipated that studies with passive versus active control con-
ditions would yield disparate outcomes, yet the absence of a
significant effect on IU in studies with active control was un-
expected. These findings are, however, in line with prior re-
search on the influence of control conditions on the reported
outcomes (Michopoulos et al. 2021; Mohr et al. 2014). The re-
sults of the present study may also indicate that changes in IU
are subtle and thus require a clear contrast to become observ-
able. Michopoulos et al. (2021) suggested that different control
conditions might be suitable for different treatment stages.
Passive control conditions may be used early in the develop-
ment process, and active, more robust controls may be used in
the later stages of development before determining policy of
use. From this perspective, it might be appropriate to conclude
that psychotherapy in general, as a broadly defined practice,
should not be expected to facilitate change in IU, as a more
robust control condition diminishes these effects to the point
of non-significance. It might still be that some components in
these treatment programs decrease 1U, although the dose of
these specific components is too low in treatments that do not
specifically target IU. What ‘dose’ might be required to reli-
ably change IU is yet undetermined but might be an interesting
question for future research endeavours. The outlier analysis
did not indicate that any one study had a disproportionate in-
fluence on the results of any of the analyses. The hat values
and Cook distances were well below 1, and the leave-one-out
analysis did not indicate that excluding any one study would
markedly change the results.

As outlined in Section 1, there have been some attempts to
create interventions targeting IU directly. Exposure, accep-
tance, mindfulness, cognitive restructuring and several other
interventions have been used to facilitate changes in IU.
Investigations into psychotherapy are challenging due to the
difficulty in isolating the specific interventions responsible for
the observed effects (Wampold and Imel 2015). Hybridizing
diagnosis-specific and transdiagnostic treatments, including
both narrow and broad treatment targets such as IU, may be
an interesting concept for eclectic clinicians. However, much
could be gained by first identifying the specific components
that impact IU specifically. More delineated and lab-based
studies might help in determining the contribution of spe-
cific components to the effect of IU. In a similar vein, Levin
et al. (2012) conducted a meta-analysis on 66 laboratory

studies, aiming to show the effect of individual components
of acceptance and commitment therapy (ACT) on different out-
come measures. This approach enabled the precise determi-
nation of the effects of specific components of ACT on both
specific and more generalized outcomes, thereby providing
invaluable data for refining and enhancing the application
of ACT. However, for such an approach to be possible in the
study of IU, more experimental studies investigating the effect
of delineated interventions and specific components on IU are
necessary.

A key feature of treatments targeting transdiagnostic factors is
that, considering the mechanisms of change from a psychiatric
perspective where change in diagnosis is the primary outcome,
the desired effect of treatment is ad hoc. A change in IU is meant
tolead to a change in more narrow constructs, such as diagnoses,
and to produce a quantifiable change in observable symptoms/
behaviour. The rationale for this approach is that IU, in addition
to other transdiagnostic factors, functions as the driving force
behind more overtly observable behaviours. This metaphor is, of
course, imperfect, as the above-mentioned behaviours also con-
tribute to IU. However, it is hoped that by concentrating on these
broader constructs instead of specific symptoms, a more exten-
sive effect can be realized. Tying into the same conundrum, a
meta-analysis by Rosser (2019) suggested that the exact tempo-
ral direction of causality regarding IU and psychopathology is
yet unclear. The results of the present study can only support
Rosser's (2019) call for further modelling of the effects of IU, as
these findings might further guide treatment formulation and
provide necessary support for the rationale of transdiagnostic
treatment.

Among studies with passive control groups, recruitment
(whether participants were recruited from a clinical care facil-
ity or not) was a significant moderator of the results. The beta
coefficient indicated that the change in IU compared to that in
the control group was smaller in studies in which participants
were recruited from clinical care facilities. This is not very sur-
prising, as these participants may represent groups with more
pronounced difficulties that make treatment more complicated
and thus less uniformly effective. Higher starting levels of IU
might, on the other hand, be seen as likely producing greater
post-treatment effects. As this question was not within the scope
of this study, we did not investigate whether the level of IU is
a moderator of change. Similarly, our study did not reaffirm
whether Freeston et al.'s (1994) findings of a significant differ-
ence between clinical and non-clinical groups in level of IU.
These areas of enquiry appear promising for future research,
particularly considering the present study's results. In the same
vein, analysing the moderating effect of clinical disorders and
treatment methods may also prove interesting future avenues of
research to expand the knowledge in this field. Taking all these
factors together and perhaps expanding the enquiry to include
other outcomes in a multilevel meta-analysis may, in fact, be the
most comprehensive scheme for following up with the current
study. Among studies with active control conditions, study qual-
ity was a significant moderator of the results, indicating that
higher quality contributed to a greater effect of treatment. Given
the small number of studies included in this analysis, these re-
sults may not be regarded as more than preliminary. Moderator
analyses revealed no significant moderating effect of whether
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IU was a primary or secondary measurement or intervention
quality in either the active or passive subsamples. These results
contrast with those of similar meta-analyses in which treatment
quality had a reverse relationship to the reported effect (Cuijpers
et al. 2014). These types of analyses are, however, often under-
powered in meta-analyses. This might also be the case in the
present study, and the results of the moderator analyses should
thus not be interpreted as conclusive.

This study has important limitations. Treatments that do not di-
rectly target IU make up the majority of studies included in the
meta-analysis, which both limits and expands what conclusions
can be drawn from these results. This methodology assumes
that all psychotherapy programs fall under the same broad cate-
gory of interventions; therefore, the conclusions derived should
be applied to this considerably diverse category of interventions.
This, undeniably, does not help in identifying active components
within the individual treatments. However, this study provides
a much more powerful analysis of the effect of psychotherapy on
IU than previously reported. The heterogeneity among studies
is thus both a limitation and provides increased confidence in
these results. Only post-intervention measurements were anal-
ysed, not follow-up data, leaving room for further investigation
of long-term effects. A larger pool of studies might make more
complex analyses viable, for example, comparisons between dif-
ferent methodologies, modes of administration and disorders in
the sample. A lack of power might also be the reason why some
of the moderators included appeared to be non-significant. This
might also be the case for Egger's test of funnel plot asymmetry
among studies with active control conditions. As this test was
significant among studies with passive control conditions, it
might be prudent to assume some risk of publication bias. The
data extraction was performed solely by the main author, inev-
itably leaving room for errors at this stage because the number
of studies was not exceedingly large. Moreover, the possibility
exists that relevant studies conducted in languages other than
English might have contributed to these analyses had they been
included.

The outcomes of this research suggest that IU is susceptible to
modification through psychotherapeutic interventions. The ef-
fect of psychotherapy on IU may be quite general, as it is visible
in this sample of studies even though these studies are, for the
most part, not exclusively or primarily dedicated to impacting
IU. Importantly, the impact of psychotherapy on IU did not
reach statistical significance in studies employing active control
conditions. This observation suggests that psychotherapy may
be effective in reducing IU and that some aspects of the active
control conditions likely do the same. However, this finding may
also be attributed to the limited sample size of studies with ac-
tive control conditions. It remains to be seen whether treatments
that target IU directly produce stronger results and whether
these results can be observed in studies with more robust con-
trols as additional studies are conducted. From a clinical point
of view, IU is a promising treatment target, as some effect of
psychotherapy on IU seems likely to occur. However, how large
this effect is and exactly what causes it remains unclear. Relying
on this effect in clinical settings may therefore be premature.
Filling these gaps in our knowledge seems to be the next logical
step, as this might support the implementation of components
targeting IU in treatment protocols.
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