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H I G H L I G H T S

• No evidence to support a sleeper effect in psychotherapy for anxiety disorders• No evidence to support that CT's effect on anxiety was more enduring than ET's or vice versa.• Results favor a uniform efficacy hypothesis regarding ET and CT's enduring efficacy in time.
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A B S T R A C T

There is a longstanding debate in the cognitive behavioral literature whether exposure-based methods produce
more sustainable outcomes relative to cognitive methods or vice versa. This debate concerns particularly the
time after treatment termination (at follow-up assessments), also referred to as the sleeper effect. Therefore, the
aim of the current meta-analysis was to examine the enduring efficacy of Exposure Therapy (ET) in comparison
to Cognitive Therapy (CT) from treatment termination to follow-up in anxiety disorders. Available literature also
allowed for the assessment of their long-term additive benefits relative to ET only. Traditional random effects
analyses with restricted maximum likelihood estimators and multilevel longitudinal analyses were conducted on
39 randomized controlled trials (N=1878). Traditional analyses revealed no differential efficacy at post-
treatment or follow-up. Similarly, the multilevel longitudinal analyses identified no differential growth in effi-
cacy from treatment termination to follow-up. The majority of the variables investigated did not moderate the
results. However, there was evidence suggesting that CT was superior to ET when treatment was delivered
individually, while ET was superior to CT when delivered as group therapy. Overall, the findings did not validate
a number of assumptions, such as the existence of a sleeper effect. Several strengths and limitations are further
discussed in the paper.

1. Introduction

Anxiety disorders are among the most common mental health pro-
blems. The current global prevalence of anxiety disorders ranges from
5.3% in African cultures to 10.4% in Anglo-European cultures (Baxter,
Scott, Vos, & Whiteford, 2013). In other words, 1 in 14 people world-
wide meet the diagnostic criteria for an anxiety disorder at one point in
life (Baxter et al., 2013). Moreover, anxiety disorders are characterized
by a considerable rate of relapse, as defined by a return of anxiety
symptoms after treatment termination, with estimates of relapse ran-
ging from 19% to 62% (Craske & Mystkowski, 2006; Fava et al., 2001;

Newman, Llera, Erickson, Przeworski, & Castonguay, 2013).
It has been argued that considering the relapse rate of anxiety dis-

orders proposed treatments should ideally have lasting effects not
limited to post-treatment measurements (Gibby, Casline, & Ginsburg,
2017). There is an ongoing debate about whether particular psy-
chotherapy interventions produce more sustainable outcomes in the
months or years following therapy as opposed to other psychotherapies
(e.g., Flückiger, Del Re, Munder, Heer, & Wampold, 2014; Flückiger,
Del Re, & Wampold, 2015; Kivlighan III et al., 2015). This growth in
effect from treatment termination to follow-up is referred to as the
sleeper effect (Bell, Marcus, & Goodlad, 2013; Flückiger et al., 2015);
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and it remains relatively understudied in the field of psychotherapy
research (Flückiger & Del Re, 2017; Wampold & Imel, 2015). The
sleeper effect posits that symptom alleviation as a result of intervention
may require additional time to materialize.

The sleeper effect focus may have in part contributed to the split
within the psychotherapy community where some treatment techniques
are believed to ensure more benefits in time relative to others (e.g.,
Shedler, 2010; Stopa & Clark, 1993; Tolin, 2010); such is the case of
Cognitive-Behavioral Therapy (CBT). In CBT, the standalone treatment
success of Exposure therapy (ET) and Cognitive therapy (CT) - two of
the most widely used complementary CBT methods - raises the issue of
whether (a) challenging maladaptive thoughts rather than (b) using
standalone behavioral interventions ensures a more durable relief from
anxiety symptoms (Hofmann, 2008; Kazantzis et al., 2018; Longmore &
Worrell, 2007). This issue is all the more important as it is central to
any further inquiry into specific mediators of CBT effects.

Currently, there are only two other notable traditional meta-ana-
lyses that investigated the relative efficacy of ET against CT in the
treatment of anxiety disorders (Norton & Price, 2007; Ougrin, 2011).
Both meta-analyses generally concluded that there appears to be no
evidence of differential efficacy between CT and ET with regard to the
treatment of anxiety disorders with the exception of social phobia
where patients benefited more from CT. Aside from reaching common
conclusions, these meta-analyses also shared common limitations that
are enlisted below.

First, prior works were traditional meta-analyses pooling effect sizes
separately for post-treatment and follow-up. However, change effects in
time, such as the sleeper effect, can only be tested through a long-
itudinal meta-analysis that can effectively investigate treatment by time
interactions as argued by (Flückiger & Del Re, 2017; Maas, Hox, &
Lensvelt-Mulders, 2004). In this respect, there are only a handful of
longitudinal meta-analyses of this kind in psychotherapy research
(Flückiger et al., 2014, 2015; Flückiger, Del Re, Wampold, Symonds, &
Horvath, 2012; Kivlighan III et al., 2015). In a nutshell, the meta-ana-
lysis by Kivlighan III et al. (2015) compared psychodynamic treatment
with a broad range of alternative treatments in regard to anxiety and
depression; while Flückiger et al. (2014) used longitudinal analyses to
investigate the broad spectrum of evidence-based psychotherapies vs.
treatment as usual in regard to anxiety and depression. The other two
longitudinal meta-analyses by Flückiger et al. (2012, 2015) focused on
the relationship between alliance and outcome efficacy across a wide
spectrum of treatments, respectively, compared psychotherapies with
and without additional components in terms of long-term efficacy. In
contrast to prior work that focused on the generalizability of results
across various psychotherapy trials and frameworks, the current meta-
analysis is specifically aimed at investigating the enduring efficacy of
CT and ET for anxiety disorders. This issue should be addressed given
the still standing controversies within the CBT framework (e.g.,
Hofmann, 2008; Kazantzis et al., 2018; Longmore & Worrell, 2007).

Second, although some of the studies investigated combined treat-
ments (i.e., CT plus ET) relative to exposure only, none of the previous
meta-analyses explored these potential additive effects at treatment
termination or in time. A combined treatment approach would be all
the more important as in the CBT literature it is assumed that both
behavioral and cognitive components are necessary for an enduring
treatment effect and that using both methods would provide better
symptom relieve relative to a standalone cognitive or behavioral
treatment. However, this idea requires additional support as there are
currently no meta-analyses investigating the additive advantage of a
combined treatment relative to standalone cognitive or behavioral
therapy (e.g., Norton & Price, 2007; Ougrin, 2011).

Third, heterogeneity was assessed only in the Ougrin (2011) meta-
analysis and, although moderate to high heterogeneity was found in
some cases, the sources of heterogeneity were not explored by sub-
sequent subgroup analyses. A thorough assessment of heterogeneity is
required to pinpoint potential moderator variables. Moreover, both

meta-analyses require updating since they were published more than
six years ago.

Based on the shortage of studies in the literature, we argue that
longitudinal meta-analyses that focus on growth of effect sizes from
post-treatment to follow-up are long due as many competing ap-
proaches claim maximized effects over time with limited evidence
supporting these claims (e.g. Flückiger et al., 2014; Flückiger & Del Re,
2017; Kivlighan III et al., 2015).

1.1. The current meta-analysis

In order to address the limitations of the previous literature, we aim
to conduct several traditional and multilevel longitudinal meta-ana-
lyses: (a) A traditional random effects meta-analysis was employed in
order to update prior work in light of more recent publications with
regard to the relative efficacy of ET relative to CT at separate points in
time (i.e., post-treatment and follow-up). (b) Due to the limited re-
search properly examining enduring treatment efficacy, a multilevel
longitudinal meta-analysis examined the sustainability of the effect of
CT relative to ET from treatment termination to follow-up. (c) In light of
the available literature, we were also able to investigate whether a
combined treatment format (ET+CT) provided an additive advantage
in time relative to standalone ET following treatment termination. For
all these purposes, we considered anxiety-specific measures as out-
comes (Wampold et al., 2011).

The study also examined a number of 7 variables that we expected
to have a moderating effect on the results, as listed below. Their se-
lection was guided by both theoretical considerations and previous
research.

1.2. Potential allegiance effects

Therapist and researcher allegiance refers to the therapist's and,
respectively, the researcher's belief that one treatment is preferable
over another (e.g., Gaffan, Tsaousis, & Kemp-Wheeler, 1995; Luborsky
et al., 1999; Munder, Brütsch, Leonhart, Gerger, & Barth, 2013;
Wampold & Imel, 2015). Allegiance might be assessed through the
therapist's and/or researcher's advocacy of the preferred therapy at the
expense of others or even through the therapist's familiarity with a
certain type of therapy. Additionally, direct contribution to the devel-
opment of a certain form of therapy or to its empirical testing can in-
crease the likelihood of allegiance bias (Falkenström Allegiance Control
for Therapists measure; FACT; Falkenström, Markowitz, Jonker,
Philips, & Holmqvist, 2013). The two concepts are different, albeit in-
terrelated: while therapist allegiance might manifest itself through
treatment delivery and implementation, researcher allegiance may go
as far as to affect study design, preferential reporting, and the inter-
pretation of the results. Both therapist and researcher allegiance have
been shown to affect the outcomes of clinical trials in the sense that the
lack of proper control for allegiance may result in artificially increased
effect sizes (Falkenström et al., 2013; Luborsky et al., 1999; Munder,
Flückiger, Gerger, Wampold, & Barth, 2012; Munder et al., 2012). Not
accounting for allegiance effects might compromise the validity of the
conclusions drawn in comparative psychotherapy studies (Munder
et al., 2013; Spielmans & Flückiger, 2018; Wampold & Imel, 2015).

1.3. Treatment delivery format

The treatment delivery format, namely individual or group sessions,
might be a potential moderator based on previous literature. For ex-
ample, in the case of generalized anxiety disorder or obsessive-com-
pulsive disorder, meta-analytic findings suggest that individual thera-
pies outperform group therapies (Covin, Ouimet, Seeds, & Dozois, 2008;
Eddy, Dutra, Bradley, & Westen, 2004), while in the case of social an-
xiety no such moderation effect was found (Acarturk, Cuijpers, Van
Straten, & De Graaf, 2009). Hence, given that there is no consensus over
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the optimal treatment delivery format in the treatment of anxiety, we
decided to include this categorical variable in the current meta-ana-
lysis.

1.4. Type of anxiety

The type of anxiety disorder is another relevant variable that may
impact the results of clinical trials and meta-analyses. From a theore-
tical standpoint, each disorder presents different symptomatology and,
thus, may be differentially impacted by therapy. This theoretical per-
spective also becomes apparent in the empirical literature. For example,
certain trials hinted at the superiority of CT over ET and/or other be-
havioral techniques in the treatment of social anxiety (Clark et al.,
2006; Hofmann, 2004), while for other anxiety disorders (e.g. specific
phobia), meta-analyses as well as clinical guidelines highlight exposure
as the treatment of choice (Moriana, Gálvez-Lara, & Corpas, 2017;
Wolitzky-Taylor, Horowitz, Powers, & Telch, 2008). Hence, the type of
anxiety disorder might be a relevant moderator for the purposes of the
current meta-analysis.

1.5. Comorbidities

Anxiety disorders record a high and well known comorbidity rate
both with depression and other anxiety disorders. Indeed, a report from
the Netherlands Study of Depression and Anxiety (Klein Hofmeijer-Sevink
et al., 2012). The presence of comorbid disorders has been known to
affect outcomes of clinical trials for specific anxiety disorders (e.g.,
Olatunji, Cisler, & Tolin, 2010), which is why most trials tend to control
for the presence of comorbidities, either by means of exclusion criteria
or otherwise. For the scope of this meta-analysis, the presence of co-
morbid conditions alongside the primary anxiety diagnostic will be
taken into consideration as a dichotomous moderator (i.e., present or
absent).

1.6. Treatment dose and number of sessions

Treatment dose mainly refers to whether the number of sessions was
matched or not across treatment conditions. The required dose for ef-
ficient psychotherapy interventions is subject to ample debates (e.g.
Baldwin, Berkeljon, Atkins, Olsen, & Nielsen, 2009). Some meta-ana-
lyses identified a positive dose-response relationship, while others
found no such connection regarding the treatment of anxiety (e.g.,
Norton & Price, 2007). In light of these inconclusive results, most
comparative efficacy meta-analyses account for this potential mod-
erator in their analyses. As per recommendations by Spielmans and
Flückiger (2018), the number of psychotherapy sessions will be treated
in the current research as a continuous moderator.

1.7. Publication year

The year of publication might also be a relevant moderator for the
current meta-analysis in light of the changing reporting standards of
individual trials potentially impacting the efficacy of remission rates
(Johnsen & Friborg, 2015) or longitudinal efficacy more generally
(Flückiger et al., 2014). With the addition of novel reporting standards,
such as intent-to-treat samples, more recent trials might have higher
quality reporting standards which may differentially impact in com-
parison with older trials the end results of the meta-analysis. As the
studies included span over a larger period of time (1988–2015), the
year of publication is a variable that needs to be considered in the
current meta-analysis.

Based on the above-mentioned literature, we expect that (a) the
traditional analyses will render no differential results in efficacy be-
tween ET and CT at post-assessment and follow-up similar to prior
meta-analytic evidence and that (b) multilevel longitudinal analyses
will further extend these results in the sense that there will be no

differences regarding the enduring effect in time and no evidence fa-
voring a sleeper effect.

2. Methods

2.1. Literature search and selection criteria

Potentially relevant studies were identified following a systematic
search of the Web of Science, Scopus, PsychInfo, PubMed, Ebsco,
Proquest, Cochrane Library and Google Academic databases, conducted
in June 2018. We also searched the references within the most recent
systematic reviews and meta-analyses investigating the separate effect
of cognitive therapy and exposure in the treatment of anxiety disorders
(Norton & Price, 2007; Ougrin, 2011). Combinations of the following
keywords were used when researching the databases: “anxiety”,
“panic”, “phobia”, “obsessive”, “compulsive”, “*trauma*”, “PTSD”,
“cognitive”, “behavior*”, “cognitive therapy”, “CT”, “cbt”, “exposure”,
“treatment”, “therapy”, “random*”. The search string that was used is
specified in Supplementary Material 1.

Studies were included if they were a) randomized controlled trials
(RCTs) in which b) in-person ET was compared with a treatment con-
sisting of CT only and/or ET+CT for c) adults that were d) diagnosed
with any type of anxiety disorder, including post-traumatic stress dis-
order, obsessive-compulsive disorder. The latter two were included as
DSM-IV formerly identified them as diagnosed anxiety disorders. All
studies were required to include treatment conditions that could be
defined as ET, CT or a combination of both. Only anxiety-specific out-
comes were relevant for the purposes of the current meta-analysis
measured at post-treatment and/or follow-up.

When multiple comparisons were available, we selected only those
that met our criteria outlined previously. Studies that presented no
comparisons of interest (e.g., relaxation, technology-assisted interven-
tions) or that combined medication with the treatment conditions de-
scribed above, were excluded. L.A.F. screened initially all records and
full-texts were retrieved for further examination. I.R.P. and L.A.F. ex-
amined full-texts and selected the eligible RCTs.

2.2. Studies included

A number of 1250 records were identified through database
searching and screening of other sources (867 after duplicates were
removed). We excluded 807 records based on title/abstract inspection
and examined the full-texts for 60 articles. The flowchart of the inclu-
sion process along with specific criteria for study exclusion is presented
in Fig. 1, in accordance with the PRISMA statement (Moher, Liberati,
Tetzlaff, & Altman, 2009). The selection process resulted in the inclu-
sion of 39 studies that met the inclusion criteria (see the Supplementary
Material 2 for a list of the included studies).

2.3. Quality assessment

In order to estimate the quality of the included studies, we used the
four criteria of the Cochrane Collaboration Risk of Bias Tool (Higgins
et al., 2011). This instrument was developed in order to assess the
possible source of bias in RCTs, and the following criteria were rated: a)
random sequence generation - the adequate generation of the allocation
sequence, b) allocation concealment - the concealment of allocation to
conditions, c) blinding of outcome assessment - blinding of participants,
personnel and outcome assessors and d) incomplete outcome data - the
manner in which incomplete data were addressed. The Risk of Bias
assessment was performed by two independent raters and disagree-
ments were discussed and resolved by reaching consensus. Ratings
varied from unclear Risk of Bias to low Risk of Bias or high Risk of Bias.

There was a substantial interrater agreement with regard to three of
the four criteria, respectively Cohen's kappa k=0.87, (95% CI: 0.70 to
1.04) for the sequence generation criteria; k=0.40 (95% CI: 0.007 to
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0.79) for the allocation concealment criteria; k=0.79 (95% CI: 0.60 to
0.98) for the blinding of outcome assessors' criteria; and k=0.95 (95%
CI: 0.86 to 1.04) for the incomplete outcome data criteria.

2.4. Moderators and extracted data

We extracted a series of variables from the studies included, detailed
in Supplementary Table S1, for further use in moderator analyses or
study description purposes. Moderator coding was performed by two
independent raters and disagreements were discussed and resolved by
reaching consensus.

2.4.1. Therapist allegiance
The therapist allegiance variable was assessed with the Falkenström

Allegiance Control for Therapists instrument (FACT; Falkenström et al.,
2013) which is a single item measuring therapist allegiance on a scale
from 0 to 3: 0 - The article does not mention the issue of potentially
differing therapist allegiances; 1 - The issue of potentially different al-
legiances is mentioned but not assessed or controlled for in any way; 2 -
The authors report making some attempt to control for therapist alle-
giance. However, they make no attempt to measure therapist allegiance
or to statistically control for this variable; 3 - The authors measure
therapist allegiance and, if necessary, apply relevant statistical control
for this variable. The interrater agreement with regard to this mod-
erator was fair, respectively k=0.29 (95% CI: 0.07 to 0.50).

2.4.2. Researcher allegiance
The researcher allegiance variable was coded according to the

guidelines provided by Weisz, Jensen-Doss, and Hawley (2006), re-
spectively, Spielmans, Gatlin, and McFall (2010), which recommend
using clear yes or no dichotomous metrics when coding for researcher
allegiance effects. Researcher allegiance was rated based on a single
item; it was present if (a) the author of the manuscript was a developer
of one of the treatments investigated in the paper and/or (b) was a
thesis/dissertational committee member if the paper was a dissertation
or a PhD thesis. Interrater agreement for this moderator was k=0.75,
(95% CI: 0.54 to 0.94).

Continuous variables were collected as well. The length of the
follow-up treatment was reported in weeks (Supplementary Table S1).
Another dimensional variable was the number of sessions used for
treatment delivery. Moreover, several subgroup variables were coded in

the current work. A yes/no rating system was used to code for the
treatment dose, where “yes” signaled an equivalent number of sessions
across conditions and “no” indicated a non-equivalent number of
treatment sessions. The anxiety subtype was extracted, as well as the
treatment delivery format (i.e, individual or group based) and the
presence of comorbidities was marked by “yes” (with comorbidities) or
“no” (without comorbidities) rating system.

In order to evaluate if drop-out rates were associated with the
treatment that was received by the participants, we conducted an ad-
ditional analysis with the drop-out variable. Drop-outs were defined as
all randomized participants not finishing treatment, regardless of the
reasons. Odds ratios (ORs) indicated the odds of participants dropping
out from the ET versus the comparison groups, with statistically sig-
nificant ORs below 1 indicating smaller odds for drop-out in the ET
group and statistically significant ORs above 1 indicating smaller odds
for drop-out in the CT or ET+CT groups. For a similar procedure
please see Fodor et al. (2018).

2.5. Meta-analysis

To determine the impact of exposure (ET) when compared to cog-
nitive restructuring (CT) or exposure plus cognitive restructuring
(ET+CT), we considered means, standard deviations, and the number
of participants for every study at every assessment time. If the study
addressed more than one comparison of interest, every direct compar-
ison of interest was coded (e.g., ET vs. CT, ET vs. ET+CT). If reported,
we used intent-to-treat information from studies (k= 7; i.e., Arntz,
2002; Ressick, 2002; Bryant et al., 2003, 2008; Foa et al., 2005; Vaccaro
et al., 2014; Weck et al., 2015). If multiple measures were reported, the
effect sizes (ESs) were aggregated by accounting for the sample size and
within-study correlation among outcome measures of 0.50 (Del Re &
Hoyt, 2010; Wampold et al., 1997). All within-study ESs were con-
verted to unbiased Hedges' g (Del Re & Hoyt, 2010). A positive g in-
dicates that CT/ET+CT was superior to ET (measures indicating better
functioning were reverse scored).

The targeted outcome was labeled anxiety-specific and it included
trait or state measures that were centered around the primary diagnosis
of a particular anxiety disorder, clinician-administered and/or self-re-
ported. This was the case of instruments such as the Liebowitz Social
Anxiety Scale for social anxiety, the Specific Phobia Questionnaire for
specific phobias, or the Yale-Brown Obsessive-Compulsive Scale for

Fig. 1. PRISMA flow-diagram of the study selection process.
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OCD. Moreover, there was a substantial interrater agreement for this
outcome, k=0.95.

Two different within-study ES were considered and therefore two
different meta-analyses for each of the two comparisons (i.e. ET vs. CT,
ET vs. ET+CT) were conducted. To standardize the follow-up assess-
ments across studies, three different assessments times were coded: (0)
Post-treatment assessments, (1) follow-up assessments between 1 and
11months (i.e., FU1), and (2) follow-up assessments between 12 and
18months (i.e., FU2). This modality of splitting the time points fol-
lowed the procedure set by Flückiger et al. (2014). For the purposes of
the present study, time was analyzed grand-mean centered
(Raudenbush & Bryk, 2002).

For each assessment time, we first conducted separate analyses
based on traditional random effects restricted maximum likelihood es-
timators with known variance (Hedges & Olkin, 1985; Viechtbauer,
2005). These analyses were conducted using the R statistical software
packages for meta-analysis “MAd” (Del Re & Hoyt, 2014) and “metafor”
(Viechtbauer, 2010). The “MAd” package was used for extracting in-
formation for effect size calculation (when other indicators than means
were reported), for computing individual studies effect size(s), within-
study aggregation of effect sizes, omnibus analyses, and for categorical
moderator analyses. The “metafor” package was used for computing the
heterogeneity, asymmetry, and publication bias testing, as well as for
continuous moderator analyses (i.e., mixed effect models with mod-
erators). We also used the R statistical software package “ggplot2”
(Wickham, 2016) for generating graphics.

For the multilevel longitudinal analyses, we used hierarchical linear
modeling (HLM; Raudenbush, Bryk, Cheong, Congdon, & Du Toit,
2011) with 2 levels where the assessment times at level 1 (i.e. termi-
nation, FU1, and FU2) were nested within direct comparisons in the
studies at level 2. More specifically, a mixed model g= y00+ y10 *
Time+ u0+ u1 * Time was used, where y00 represented the grand-mean
centered intercept (i.e. time was centered to the overall mean from
termination to FU2), y10 represented the growth/slope over the various
assessment times (i.e., test of the time by group interaction), and u0 and
u1 represented the error terms at Levels 1 and 2 (random effects model).
The growth/slope estimates are based on 17 contrasts for the ET vs. CT
comparison and 18 contrasts for the ET vs. ET+CT comparison, with
more than one reported assessment time (Raudenbush & Bryk, 2002).

There were three overlap situations where the same sample was
used in more than one study (i.e., Cottraux et al., 2001 & Olatunji et al.,
2010; Marks et al., 1998 & Lovell et al., 2001; Van Balkom et al., 1998
& Van Oppen et al., 1995). Hence, we grouped these studies under the
same identification number in order to properly address this issue in the
subsequent analyses. Furthermore, the study of Van Oppen and colla-
borators (1995) contained the exact analyses performed on a subsample
included by Van Balkom et al. (1998). Therefore, we decided to only
include in our analyses the data reported in Van Balkom et al. in order
to avoid double reporting of the same results.

Heterogeneity was assessed using the Q and I2 statistics (Higgins &
Thompson, 2002). If the Q statistic is significant, it can be assumed that
the effects aggregated in the analysis are heterogeneous and a mod-
erator analysis is justified. I2 is an index of heterogeneity that is com-
puted as a percentage and reflects the proportion of variability in effects
size that is due to true differences among the studies. Heterogeneity
assessed with the I2 statistic can be interpreted in the following manner:
a value of 0% indicates no observed heterogeneity, ≤25% indicates low
heterogeneity, ≤50% indicates moderate heterogeneity, and 75% and
above indicates high heterogeneity. To identify publication bias,
asymmetry was tested based on rank correlation (Begg & Mazumdar,
1994) and regression tests (Egger, Smith, Schneider, & Minder, 1997).
Furthermore, if the asymmetry tests were significant, the funnel plot
was examined via the “trim and fill” procedure (Duval & Tweedie,
2000). To detect possible factors that moderate the differences in ES
between ET and CT/ET+CT, moderator analyses were conducted.

For the drop-out analysis, because we expected rather small trials -

with some reporting few or zero drop-outs - we employed Peto's method
(Yusuf, Peto, Lewis, Collins, & Sleight, 1985). This method is re-
commended both by simulation studies and systematic review metho-
dology standards (Cheng, Pullenayegum, Marshall, Iorio, & Thabane,
2016; Higgins et al., 2011). Trials with zero drop-outs in both arms
were excluded, given their potential for inflating bias, especially in the
case of small trials (Cheng et al., 2016). In order to calculate Peto odds
ratios, we extracted the number of drop-outs and the number of re-
maining participants in each treatment arm, from each study. Finally, a
pooled overall drop-out statistic was derived, by conducting an odds
ratio meta-analysis, using the “metan” package (Harris et al., 2007)
available for the STATA software (Stata SE, version 15).

2.6. Power analysis

Retrospective power calculations were undergone in R, following
the standard method described in Valentine, Pigott, and Rothstein
(2010), as well as in Jackson and Turner (2017). Power was computed
taking into account the number of effect sizes included in the analyses,
as well as the average magnitude of the observed effect size, average
group size across studies, and heterogeneity. Power estimates varied
from 0.15 to 0.40, which is characteristic of comparative psychotherapy
meta-analyses (e.g., Flückiger et al., 2015).

As the power and the sample size of the studies included is a critical
and explanatory element in a meta-analysis (Kazdin & Whitley, 2003),
we also conducted power analyses for every single study using the
G*Power software (Faul, Erdfelder, Lang, & Buchner, 2007) and as-
suming a power of 0.80 and an alpha of 0.05. The threshold for a
clinically relevant treatment effect in mood disorders has been esti-
mated to be around g= 0.24 (Cuijpers, Turner, Koole, Van Dijke, &
Smit, 2014). Because comparative psychotherapy studies should be
expected to result in small effect sizes, we calculated in G*Power how
many participants would be required to detect an effect size of at least
0.24. We found that the required number of participants to detect a
clinically significant change in such a trial would be 114. Only two of
the included studies had sufficient power sample wise to detect an ef-
fect size of at least 0.24 (i.e., Foa et al., 2005; Resick et al., 2002; see
Supplementary Table S1).

3. Results

3.1. Characteristics of included studies

The characteristics of the included studies are presented in
Supplementary Table S1. The 39 RCTs included 38 relevant compar-
isons (i.e. 18 ET vs. CT comparisons and 20 ET vs. ET+CT compar-
isons1). The most frequent anxiety subtypes were OCD and PTSD fol-
lowed by social phobia, panic disorder, and specific phobia. Most of the
treatments were administered individually and included between 1 and
20 sessions, with the majority of the studies reporting an equal number
of sessions across treatment conditions. The types of exposure that were
employed consisted of imaginal exposure, in vivo exposure, and a
combination of imaginal and in vivo exposure. More than half of the
studies included patients presenting comorbidites with other anxiety
disorders without providing further details on this aspect. All in all, the
length of follow-up varied between 1month to 18months.

1 Multilevel longitudinal analysis could be conducted on 17 out of 18 ET – CT
comparisons as one study reported only post-treatment data. Similarly, multi-
level longitudinal analysis could be conducted on 18 out of the 20 ET vs.
ET+CT comparisons as two studies had only post-treatment outcomes (i.e. Foa
et al., 2005 and Öst et al., 2004).
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3.2. Risk of bias

Most trials had uncertain Risk of Bias for two of the four domains.
There were only two studies that met all four criteria, while five studies
met three out of four criteria. Seventeen studies were rated as having a
low Risk of Bias on only one of the four criteria, while eight studies did
not meet any of the four criteria having a low Risk of Bias.
Supplementary Fig. S1 illustrates the percentage of studies with a low,
unclear (i.e., authors did not provide enough information) and high
Risk of Bias on the four Cochrane quality criteria. Eleven of the 39
studies had a low Risk of Bias on the sequence generation criteria.
Twenty-four of the 39 studies had a low Risk of Bias on the blinding of
outcome assessors criteria. Eighteen of the 39 studies had a low Risk of
Bias on the incomplete outcome data criteria, while only two of the 39
studies were classified as having a low Risk of Bias on the allocation
concealment criteria.

3.3. ET vs. CT

The results from the traditional and multilevel longitudinal analyses
for the ET – CT contrast across assessments points are summarized in
Table 1. Moreover, Supplementary Fig. S2 depicts the aggregated ES for
each study and the 95% CI around the ES.

The pooled ES for anxiety was constant across assessment points
(i.e., 0.04). None of these effects were significant (see Table 1). Sig-
nificant heterogeneity was found at post-treatment (I2= 49%
[CI=10%, 78%]) and FU1 (I2= 73% [44%, 91%]). Significance tests
of asymmetry indicated that publication bias was not present in the
studies included at any assessment point (p > .29). Publication bias
was also visually inspected by means of funnel plots (i.e., sample funnel
plot – Supplementary Fig. S3). As asymmetry tests were not significant
and therefore no indication of publication bias was present, the “trim
and fill procedure” (Duval & Tweedie, 2000), which would estimate
that the number of missing studies needed to attain complete sym-
metry, was not computed.

The slope of the multilevel longitudinal analysis (i.e., that included
only those 17 studies with repeated assessments) indicated no linear
increase or decrease of effects over time (slope: −0.03, p= .49). The
slopes for anxiety of every single study are presented in Fig. 2a.

Regarding drop-out rates, fifteen trials reported non-zero drop-outs
in at least one group and six trials reported zero drop-outs in both
groups (Supplementary Fig. S4). Drop-out rates did not significantly
differ between the groups, (OR=1.19, 95% CI: 0.77 to 1.84,
χ2= 7.13, p= .93).

3.4. ET vs. ET+CT

The results from the traditional and multilevel longitudinal analyses
for the ET – ET+CT contrast across assessments points are summarized
in Table 2. Furthermore, Supplementary Fig. S5 depicts the ES for each

study and the 95% CI around the ES.
The pooled ES for anxiety ranged from 0.02 to 0.13 overall assess-

ment points. None of these effects were significant (see Table 2). No
significant heterogeneity was found at either time point, p > .18.
Significance tests of asymmetry indicated that publication bias was not
present in the included studies, p > .28. Publication bias was also vi-
sually inspected by means of funnel plots (i.e. sample funnel plot –
Supplementary Fig. S6). As asymmetry tests were not significant and
therefore no indication of publication bias was present, the “trim and
fill” procedure (Duval & Tweedie, 2000) was not needed.

The slope of the multilevel longitudinal analysis indicated no linear
increase or decrease of effects over time (slope: 0.01, p= .69). The
slopes for anxiety of every single study are presented in Fig. 2b.

For drop-out rates, sixteen trials reported non-zero drop-outs in at
least one group and five trials reported zero drop-outs in both groups
(Supplementary Fig. S7). Drop-out rates did not significantly differ
between the groups, (OR=0.87, 95% CI: 0.62 to 1.20, χ2= 11.87,
p= .68).

3.5. Moderator analyses

In order to test for moderators, we first ran separate analyses based
on traditional random effects models to detect possible factors that
moderate the effect sizes of ET versus CT for anxiety at the assessment
points where significant heterogeneity was found (i.e., post-treatment
and FU1). Moderators that were significant in the traditional random
effect models were then tested using multilevel models.

Out of all the tested moderators using the traditional random effects
model, only the treatment delivery format was a significant moderator
at post-treatment (p= .049; Table 3). More specifically, CT was su-
perior to ET when treatment was delivered individually (g= 0.09,
k= 16), while ET was superior to CT when delivered as group therapy
(g=−0.45, k=2). Multilevel longitudinal models supported the
moderating effect of individually delivered treatment vs. group therapy
of the traditional random effects models (y01=− 0.52, SE= 0.32, t
(15)= 1.6, see Table 3). However, this result should be interpreted
with caution as the group therapy condition included only 2 compar-
isons. Furthermore, treatment delivery format was not a significant
moderator at follow-up (p= .52; Table 3).

4. Discussion

The current study investigated the relative efficacy of ET in com-
parison and in addition to CT for anxiety disorders at post-treatment
and follow-up. In contrast to prior meta-analyses, the focus of the
current study was on the differential growth in efficacy in the time
elapsed from treatment termination to follow-up. The main findings are
discussed below.

Table 1
Traditional and multilevel longitudinal analyses for CT vs. ET.

Longitudinal model

Post FU1 (1–11months) FU2 (12–18months) Intercept Slope

k 18 12 7 17a

g 0.04 0.04 0.04 0.05 −0.03
g (CI) −0.11, 0.19 −0.23, 0.3 −0.17, 0.26 −0.09, 0.19 −0.07, 0.04
Q 33.7b 36.8c 9.5 50.7c 15.5
I2 49% 73% 35% 68% 0%
I2 (CI) 10%, 78% 44%, 91% 0%, 88% 26%, 81% 0%, 23%

a Longitudinal model: 36 effect sizes at Level 1 nested within 17 contrasts at level 2.
b p < .01.
c p < .001.
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4.1. Main analyses

The traditional random effects analyses with restricted maximum
likelihood estimators indicated that there were no significant differ-
ences in relative efficacy between ET and CT and, most importantly, no
additive benefits at either post-treatment or follow-up. The lack of

differential efficacy does not in any way imply that either ET or CT are
ineffective. Moreover, the results are in line with prior traditional meta-
analyses that found small and non-significant differences between the
two interventions (i.e., Norton & Price, 2007; Ougrin, 2011). The re-
sults join the growing body of research that cues to uniform efficacy
between different methods of therapy (e.g., Elliott, Barker, & Hunsley,

Fig. 2. (a) & (b). The slope of the longitudinal analysis, that included only those studies with repeated assessments, from treatment termination to FU1 and FU2 in the
case of the ET vs. CT contrast (2a) and the ET vs. ET+CT contrast (2b). The blue line represents the overall growth over time, while the individual lines represent
growth over time within each study. The light grey shading around the overall line represents its standard error. (For interpretation of the references to colour in this
figure legend, the reader is referred to the web version of this article.)
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2014; Wampold et al., 1997).
None of the multilevel longitudinal analyses of change from ter-

mination to follow-up produced statistically significant effects. There is,
therefore, no evidence to favor a sleeper effect in the current work. In
fact, there is marginal empirical evidence to support a sleeper effect in
comparative psychotherapy research in general (Flückiger et al., 2012;
Flückiger et al., 2014, 2015; Flückiger & Del Re, 2017; Kivlighan III
et al., 2015). As in the case of the current work, none of the previous
longitudinal meta-analyses found a growth in relative efficacy at
follow-up irrespective of what form of psychotherapy was investigated.
Moreover, some researchers argue that there is no reason whatsoever to
assume that these effects would appear especially at follow-up
(Flückiger & Del Re, 2017).

There are several explanations for the recurrent lack of differential
efficacy in the CBT literature and in the current results, presented as it
follows.

(1) Prior meta-analyses chose to explain the non-differential results
through a process-based approach (e.g., Ougrin, 2011). According
to this approach, change in maladaptive cognitions takes place in
both CT and ET, hence the overlap in results. However, more pro-
cess-based assessments are needed in support of this assumption. In
fact, a recent meta-review concluded that the evidence for process-
outcome relations in CBT is just emerging (Kazantzis et al., 2018).

(2) Other explanations include the possibility that patients may not
have actually improved due to specific behavioral or cognitive
mechanisms of change, but rather because of general factors
common to both conditions (e.g. Wampold & Imel, 2015; Norcross
& Lambert, in press) such as the client's attributions regarding
therapeutic change (Powers, Smits, Whitley, Bystritsky, & Telch,
2008), clients' expectations for improvement (Constantino, Vîslă,
Coyne, & Boswell, 2019), clients' perception of treatment credibility
(Constantino, Boswell, Iles, Coyne, & Vîslă, 2019), and therapeutic
alliance (Flückiger, Del Re, Horvath, & Wampold, 2018).

(3) A third methodological explanation argues that potential con-
founders such as dropout rates, external events over time, and ad-
ditional treatment may make it difficult to detect differences in

relative efficacy at follow-up (Durham, Higgins, Chambers, Swan, &
Dow, 2012; Flückiger & Del Re, 2017).

(4) Assuming the non-significant differences are a reflection of a uni-
form efficacy, the results are seemingly in line with the Dodo bird
interpretation, which favors no meaningful differences among evi-
dence-based psychotherapies (e.g., Luborsky, Singer, & Luborsky,
1975; Wampold & Imel, 2015). However, the present meta-analysis
was not conceptualized to test non-inferiority trials (Sedgwick,
2013). As such, the present results indicate no superiority of one
approach over another in the sense of small effect size differences.

Finally, this is the first meta-analysis to investigate the additive
effects of ET plus CT, yet no differential efficacy using traditional or
multilevel longitudinal analyses was found. This result could also have
alternative explanations. A highly likely alternative could be that in an
effort to match treatment-dose across conditions, the intensity of the
dose of each component in the ET+CT condition was split in half
which could have reduced any additive advantage on efficacy. Another
explanation could be that ET and CT may have various substantial
overlaps in their theoretical assumptions and their collaborative deci-
sion-making process, making it difficult to separate one from another
(e.g., Mulder, Murray, & Rucklidge, 2017).

4.2. Moderator analyses

Treatment delivery format was a significant moderator of the results
in both traditional and multilevel longitudinal analyses. Even more, CT
was superior to ET when treatment was delivered individually, while
ET was superior to CT when delivered as group therapy. A potential
explanation of this result could be that CT for anxiety is more efficient
when delivered individually than in a group format as the challenge of
maladaptive thoughts should be tailored depending on each patient.
However, ET could benefit from a group format and may challenge the
patient to surpass his/her fear following the example of another patient.
Nevertheless, this result should be interpreted with caution as the group
therapy condition included only two comparisons.

None of the remaining variables produced statistically significant
effects in both traditional and multilevel longitudinal analyses.
Interestingly, the type of anxiety disorder was not a significant mod-
erator as well. This result contradicts previous assumptions and some
trials indicating that CT is more efficacious for anxiety disorders with a
theorized cognitive mechanism, such as social anxiety (Clark et al.,
2006; Hofmann, 2004), or that ET is more efficacious for specific
phobia where clinical guidelines highlight exposure as the treatment of
choice (Moriana et al., 2017; Wolitzky-Taylor et al., 2008).

4.3. Strengths and limitations

The present study adds to the narrow list of meta-analyses that
employed a multilevel longitudinal model in comparative psy-
chotherapy research. An important attribute of longitudinal models is
that it enables the computation of the growth (slope) of repeated

Table 2
Traditional and multilevel longitudinal analyses for ET+CT vs. ET.

Longitudinal model

Post FU1 (1–11months) FU2 (12–18months) Intercept Slope

k 20 17 6 18a

g 0.13 0.13 0.02 0.09 0.01
g (CI) 0.001, 0.25 −0.01, 0.27 −0.22, 0.25 −0.05, 0.23 −0.12, 0.13
Q 24.42 17.51 3.22 15.5 1.96
I2 29.56% 18.81% 0% 0% 0%
I2 (CI) 0%, 58% 0%, 57% 0%, 77% 0% 28% 0% 0%

a Longitudinal model: 40 effect sizes at Level 1 nested within 18 contrasts at level 2.

Table 3
Moderation analysis for the ET vs. CT contrast.

Traditional random effect model Longitudinal model

Moderators Post FU1

Qb(df) kg Qb(df) kg y (SE) t

TF 3.88 (1)⁎ 34 (1) Intercept y00 03 (.09) 3
TF y01 −52 (.32) −1.6 +

Individual 16.09 10.07 Slope y10 −06 (.31) −01
Group 2.45 2.14 TF y11 31 (.31) 1.0

Notes. TF= treatment format.
+ p < .10.
⁎ p < .05.
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assessment points, ultimately delivering a more accurate overview of
the trajectory of change in time. Though a few notable longitudinal
meta-analyses have been conducted, this is the first research study of its
kind to examine the growth in effect sizes beyond ET's and CT's treat-
ment completion. Other existing meta-analyses on the topic (Norton &
Price, 2007; Ougrin, 2011) have only computed and reported effect
sizes at pre-established moments in time (i.e., post-treatment, follow-
up), a method that does not allow an estimate of the effect size over
time.

Nonetheless, the current work also has several limitations described
as it follows. First, it was not clear whether booster sessions were used
in post-treatment due to a lack of reporting on this matter. Second, the
vast majority of RCTs had an unclear Risk of Bias across domains. Only
two studies could be rated as low Risk of Bias on all domains preventing
us from reliably assessing the relationship between overall Risk of Bias
and outcome. The only Risk of Bias domain where most trials reported
information was incomplete outcome data. Half of the studies rated
high risk on the attrition bias category, again questioning the reliability
of the ES estimations, as the exclusion of participants from RCT ana-
lyses was shown to distort outcomes (Abraha et al., 2015). Now that
CONSORT (Montgomery et al., 2018) for social and psychological in-
terventions (CONSORT-SPI) is available, future trials should seek to
better address and report the Risk of Bias in their trials.

Third, the current longitudinal meta-analysis is underpowered to
detect close to 0 effect sizes and more longitudinal publications would
be required for highly reliable results. However, there is some re-
assurance in our results in the sense (a) that traditional analyses match
prior work and (b) that the non-significant longitudinal analyses are
fully in line with the scarcity of longitudinal meta-analyses on com-
parative psychotherapy. Unfortunately, this seems to be the case of
psychotherapy in general, where out of hundreds of studies that con-
trast the results of different interventions only a handful have enough
power to detect clinically significant small differences (e.g., Cuijpers,
van Straten, Bohlmeijer, Hollon, & Andersson, 2010). The studies in-
cluded in the current meta-analysis are no exception, only two out of
the 39 studies had enough sample size to detect small significant dif-
ferences. Future comparative psychotherapy trials should definitely
improve on this aspect and have enough power to identify significant
small effect sizes as there is no reasoning to assume otherwise.

Fourth, there was considerable heterogeneity of the pooled ESs.
Though we did include a comprehensive list of moderators, we were not
able to fully account for the heterogeneity of the ET-CT contrast sug-
gesting the presence of undetermined variables related to the hetero-
geneity of ESs. This is usually an indicator that studies differ one from
another in some manner. But it may be that they do not differ on the
traditional aspects reported in these studies, but on variables that are
usually not accounted for. Prior meta-analyses on the topic have ad-
dressed several of the moderators that we addressed here and were not
able to fully account for the heterogeneity in their results either (e.g.,
Ougrin, 2011). There are several details that are almost never reported
in these studies, such as details regarding common factors that are
known to be relevant for the success of an intervention (Horvath, Del
Re, Flückiger, & Symonds, 2011).

Finally, though our work is the first ET/CT meta-analytical research
to account for the less commonly studied moderator of therapist alle-
giance, the interrater agreement for this variable was low. Evidently,
this casts doubt on the reliability of the subgroup analysis resulted in
the case of this moderator, and could also suggest that the rating in-
strument that we used could improve in clarity. There are other lim-
itations pertaining to this moderator that reflect the current state of
affairs in the literature. In their recent work, Spielmans and Flückiger
(2018) made an overview of potential moderators that are highly re-
levant to test the generalizability of effects across psychotherapy trials,
these are (a) the structural equivalence of interventions, (b) pre-
ferences/allegiances, (c) therapist effects, and (d) sample representa-
tiveness. Their analysis of 15 meta-analyses published in 2016

indicated that these non-specific variables are often overlooked as po-
tential moderators in psychotherapy research. Similar to Spielmans and
Flückiger (2018), in the current research, most of the studies did not
acknowledge therapist allegiance as a variable. However, lack of re-
porting does not entail the absence of bias and additional studies could
shed some light on this aspect in the future.

5. Conclusions

The findings of the current work did not validate a number of as-
sumptions in the literature, (a) such as the existence of a sleeper effect
favoring either one of the investigated interventions, (b) that CT is more
efficacious for anxiety disorders with a theorized cognitive mechanism
(Hanrahan, Field, Jones, & Davey, 2013; Hofmann, 2004) while ET is
more efficacious for anxiety disorders relying on conditioning, or (c)
that ET should be preferably used in combination with a cognitive in-
tervention for more enduring results (Kaczkurkin & Foa, 2015). More-
over, we posit that the lack of a differential efficacy between CT and ET
does not whatsoever suggest that either of these interventions are in-
efficient. Rather, they may be equivalently efficacious when contrasted
one to another at the end of the treatment and from that point onward.
However, for clear-cut results, we need studies that are considerably
larger in sample size than the ones that have been conducted so far and
ideally more longitudinal trials in order to adequately power a meta-
analysis to detect close to 0 effect sizes that are characteristic of com-
parative psychotherapy research.

Overall, judging by the longitudinal results of the current meta-
analysis and prior work, there seems to be no reasoning to support a
substantial and clinically meaningful sleeper effect in comparative
psychotherapy research in general, and specifically not in the CT/ET
distinction. Clearly, therapists and patients can continue to individually
prefer an approach over another. However, overall, the necessity to
choose a cognitive only intervention over a behavioral only approach or
vice versa seems to be questionable in light of non-differential omnibus
results. Hence, in the future, the literature on CT/ET can continue in
either of the three ensuing modalities but should channel its efforts in
one direction for clear cut results, which we are lacking so far. First, it
can pursue to seek differences on other criteria than treatment efficacy,
such as pan-theoretical criteria (e.g. therapist allegiance, therapist ef-
fects, patient characteristics). Second, it can continue to seek differ-
ences at a process-based level (e.g., change in maladaptive thoughts,
patient-therapist relationship), while managing to separate through
design the seemingly shared active ingredients which currently seems
to be a difficult mission. Third, it can commit to an integrative approach
with both cognitive and behavioral methods within it; this suggestion is
in line with the multimodal and seemingly integrative CBT efforts to-
wards a meta/generic practice that prevents against the division of CBT
in numerous schools.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.cpr.2019.101774.
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