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A B S T R A C T

A proposed advantage of virtual reality exposure therapy for anxiety disorders is that people will be less likely to
drop out of treatment prematurely if the treatment involves facing one’s fear in a virtual world rather than the
real world, but this has yet to be empirically tested. The present meta-analyses assess the odds of dropout from
virtual reality exposure therapy compared to in vivo exposure therapy, estimate the overall rate of dropout from
virtual reality exposure treatment, and test potential moderating variables. The odds ratio meta-analysis in-
dicated that there was no significant difference in the likelihood of attrition from virtual reality exposure therapy
relative to in vivo exposure therapy. The overall attrition rate for virtual reality exposure therapy across 46
studies with a combined sample size of 1057 participants was 16%. This rate is slightly lower than other esti-
mates of dropout from in vivo therapy and from cognitive-behavioral therapy for anxiety disorders. Incorporation
of between-session intervention (i.e., homework) was identified as a moderator; specifically, inclusion of be-
tween-session interventions in the treatment was associated with better retention. Overall, the findings of the
present study indicate that virtual reality exposure and in vivo exposure therapy show similar rates of attrition.

1. Introduction

One of the potential advantages of virtual reality exposure therapy
(VRET) for anxiety disorders is that there may be less attrition from
treatment if the treatment involves facing one’s fear in a virtual world
rather than the real world (Meyerbröker & Emmelkamp, 2010; Opriş
et al., 2012; Peñate Castro et al., 2014). Attrition has been defined as
discontinuation of therapy before treatment has been completed and
symptoms have been resolved (Swift & Greenberg, 2012). The negative
impacts of attrition are widespread. The client, for example, may not
receive the full benefit from therapy and may be discouraged from
future treatment-seeking (Björk, Björck, Clinton, Sohlberg, & Norring,
2009; Lampropoulos, 2010). The therapist may lose revenue and ex-
perience feelings of rejection, failure, and demoralization, and society
will continue to be negatively impacted by the burden associated with
mental illness (Barrett, Chua, Crits-Christoph, Gibbons, & Thompson,
2008). Despite speculation that VRET may produce less attrition from
treatment than in vivo exposure, only one study has tested this claim
(Opriş et al., 2012). This study used a chi-square analysis to test dif-
ferences in attrition rates across studies that included VRET and in vivo
exposure and found no differences in attrition between groups (Opriş
et al., 2012). This approach, however, is limited. The authors did not
report an estimated prevalence rate for attrition, assign weights for

studies, nor examine the heterogeneity in dropout rates, which was
quite high. By assigning weights to studies, current meta-analytic
strategies may allow for a more precise comparison of attrition from
VRET and in vivo exposure therapy by controlling for differences in
sampling error across studies.

Research shows that demographic factors, such as age, ethnicity,
education, and socioeconomic status are associated with higher risk for
dropout from psychotherapy among adults (Swift & Greenberg, 2012).
There may be other factors specific to VRET that influence attrition,
such as the disorder being treated or the number of VRET sessions. For
example, individuals with panic disorder may be more likely to drop
out of VRET if they experience physical symptoms of cybersickness than
participants with other anxiety disorders. In addition, in some efficacy
trials, participants receiving VRET are instructed not to engage in be-
tween-session activities, whereas other trials explicitly assign between-
session homework, such as contact with feared stimuli in the real world,
which may influence treatment retention. Better understanding of
whether and how such differences explain heterogeneity of attrition
rates from VRET could be used to inform strategies for improving
treatment retention.

This is the first study to use meta-analysis to compare attrition from
VRET to in vivo exposure therapy, to assess the overall prevalence of
attrition from VRET for anxiety, and to explore potential moderator
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variables that contribute to variability in attrition from VRET. We hy-
pothesize that the risk of attrition will be lower for VRET than for in vivo
exposure therapy.

2. Method

2.1. Systematic review

2.1.1. Search protocol
Search procedures were conducted using PRISMA guidelines for

systematic reviews and meta-analyses (Liberati et al., 2009). Candidate
studies for inclusion in the meta-analysis were identified by an elec-
tronic search, which was completed in March 2017, of the following
databases: Medline, PsychInfo, Academic Search Complete, and Scien-
ceDirect. A Boolean search was conducted using combinations of the
terms virtual reality, VRE, or VRET paired with anxiety, anx*, exposure,
phobia, specific phobia, public speaking, panic disorder, panic, agoraphobia,
generalized anxiety disorder, GAD, generalized anxiety, SAD, social anxiety
disorder, social phobia, or social anxiety. The reference sections of eligible
articles and relevant reviews were searched for studies to include in the
analyses. In addition, researchers in the field were contacted and asked
to share data from unpublished studies related to the present research.
No unpublished data were shared; however, additional published stu-
dies (n=2) were identified by these communications. An additional
search was conducted using the ProQuest database to identify theses
and dissertations which may fit the eligibility criteria. No relevant
studies were found.

2.1.2. Study inclusion and exclusion criteria
Original reports of studies using VRET to treat anxiety among

human participants published in English in peer-reviewed journals were
included in this study.

Studies were excluded for several reasons. Participants under the
age of 18 were excluded to increase homogeneity in the sample. Case
studies, studies utilizing a within-subjects design, and studies reporting
on only a single treatment session were excluded. In the case of multiple
publications from the same study sample, the study with the largest
sample size was included and the rest were excluded. Studies were
excluded if there was not enough data to calculate attrition rates. For
the comparison of attrition between VRET and in vivo exposure therapy,
studies that did not include an in vivo exposure therapy comparison
group within the same trial were excluded to increase comparability
between treatment conditions and minimize heterogeneity among stu-
dies.

2.1.3. Selection of studies
A total of 1688 articles were identified by the search procedure, and

372 duplicates were removed. Subsequent review of study titles and
abstracts led to the exclusion of 1208 articles, and an additional 62
were excluded following review of the full text (see Fig. 1). A total of 46
articles were included in the meta-analysis used to assess the prevalence
of attrition from VRET for anxiety, which included a combined sample
size of 1057 participants. Of the 46 studies, 13 were randomized clin-
ical trials comparing VRET to in vivo exposure therapy. These 13 studies
with a combined sample of 756 participants were used to test the hy-
pothesis that there would be lower attrition among participants as-
signed to VRET relative to in vivo exposure therapy.

2.1.4. Data extraction
Attrition was operationalized as the number of participants rando-

mized to a VRET or in vivo exposure treatment condition who did not
complete the intended number of treatment sessions specified by the
trial. Subsequently, the likelihood of attrition from VRET was compared
to the likelihood of attrition from in vivo exposure therapy. To compare
attrition in VRET to in vivo exposure therapy, a Mantel-Haenszel (MH)
odds ratio was calculated using the number of participants who

dropped out of treatment divided by the number of participants who
completed treatment for each treatment group. The MH method is
preferable when conducting a meta-analysis of rare events, such as
attrition (Bradburn, Deeks, Berlin, & Localio, 2007). An odds ratio of 1
indicates no differences in attrition between treatment groups. An odds
ratio significantly different from 1 indicates a significant difference in
dropout between the two groups. Data on the prevalence of attrition
were extracted by identifying the number of participants who dropped
out from VRET and the total number of participants assigned to receive
VRET after randomization. Higher scores reflect higher rates of dropout
from VRET treatment.

In order to test potential moderators of attrition from VRET, studies
were coded with regard to the demographic characteristics of the par-
ticipants who did not complete the treatment, the disorder being
treated (specific phobia, social anxiety disorder, panic disorder with
agoraphobia, agoraphobia, generalized anxiety disorder), whether or
not VRET was used as a stand-alone treatment or in combination with
other cognitive-behavioral interventions, inclusion of between-session
intervention (i.e., homework), and the number of VRET sessions. When
reported by the study, reasons for dropout were noted. All data were
coded by the first author, and the second author coded a subset
(n= 10) of randomly selected studies from the 46 articles included in
the prevalence analysis, six of which were randomized controlled trials.
Inter-rater reliability was 90.9% across all data coded, with 100%
agreement on attrition data between raters.

2.1.5. Assessment of study quality
A tool designed to assess risk of bias developed by the Cochrane

Collaboration (Higgins et al., 2011) was used to assess the quality of the
trials included in the analysis. Studies are coded as having a “high” or
“low” risk for various types of bias due to different aspects of study
quality. When there is not enough information to evaluate bias, the risk
is coded as “unclear.” Studies were coded for selection bias (how par-
ticipants are assigned to conditions), diagnostic methods (information
on the diagnostic assessor and their training, on the reliability of the
diagnoses made, blinding of assessors, methods used), and treatment
adherence (using manualized treatments, therapist training, and as-
sessment of treatment adherence through supervision, checklists, and/
or independent ratings based on review of recorded sessions). Other
forms of bias described by the tool were not assessed because it was
either not possible (e.g., therapists could not be blinded to the type of
treatment they administered) or relevant for the research question (e.g.,
blinding of treatment outcome assessment).

2.2. Meta-analyses

All analyses were conducted using Comprehensive Meta-analysis
software (Comprehensive Meta-Analysis, 2013). An α level of 0.05 was
used in all analyses. A random-effects model was used to calculate
summary estimates for all moderator analyses because of high varia-
bility among studies (e.g., differences in clinical disorder being treated,
number of VRET sessions, etc.). One event rate (reflecting dropout from
a VRET treatment) or odds ratio (comparing dropout from VRET to in
vivo exposure therapy) was calculated per study. Variability in event
rates or odds ratios was assessed via the Q statistic (Hedges & Olkin,
1985) and the I2 statistic (Cooper, 2010). An I2 of 25%, 50%, or 75%
reflect a low, moderate, or high percentage of between-studies varia-
bility, respectively (Higgins & Thompson, 2002). Publication bias was
assessed via a funnel plot, which plots the standard error from each
study against the study’s event rate or odds ratio. Asymmetry suggests
that publication bias may be present. The Duval & Tweedie trim-and-fill
procedure was then used to calculate an adjusted summary estimate
based on the likely number of missing studies (Duval & Tweedie, 2000).

2.2.1. Calculation of moderator analyses
Subgroup meta-analyses using Q tests were used to test potential
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moderating variables that could account for variability in dropout rates
among the included studies. Subgroups were only included when there
were ≥3 studies within a subgroup. All subgroup analyses did not as-
sume pooled estimates of τ2. The following moderating variables were
assessed: demographic variables (e.g., gender); disorder being treated
(agoraphobia, panic disorder with agoraphobia, social anxiety disorder,
and specific phobia); VRET as a stand-alone treatment or in combina-
tion with other cognitive-behavioral interventions; and inclusion of
between-session intervention (i.e., homework). A meta-regression ana-
lysis using a method-of-moments model was used to test the number of
VRET exposure sessions as a possible source of between-studies het-
erogeneity.

3. Results

A total of 13 studies with a combined sample size of 756 partici-
pants randomly assigned to receive either VRET or in vivo exposure
therapy were used to compare the likelihood of attrition from VRET and
in vivo exposure therapy. The majority of randomized clinical trials
comparing VRET to in vivo exposure were rated as “unclear” with re-
gards to quality in terms of selection bias (n = 7, 54%), diagnostic
methods (n = 6, 46%), and treatment adherence (n = 6, 46%) Fig. 2.

A total of 46 studies with a combined sample size of 1057 partici-
pants were used to estimate the weighted overall attrition rate from
VRET. Details of the studies are reported in Table 1. Most studies

indicated that their participants met diagnostic criteria for an anxiety
disorder (n = 42 studies), but 4 studies described results from a sample
with sub-threshold symptoms. Participants were treated for symptoms
of agoraphobia (n = 6 studies), generalized anxiety disorder (n = 1
study), panic disorder with agoraphobia (n = 4 studies), social anxiety
disorder or public speaking anxiety (n = 12 studies), and specific
phobia (n = 23 studies). The studies were about evenly split as to
whether VRET was delivered as stand-alone treatment (n=22), or in

Fig. 1. PRISMA flow chart detailing the process of study identification.

Fig. 2. Risk of bias graph. Judgments of risk bias are presented as percentages
across all included studies.
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Table 1
Characteristics of the 46 studies included in the meta-analyses (Anderson et al., 2013, 2005; Botella et al., 2007; Bouchard et al., 2006, 2017; Choi et al., 2005; de
Quervain et al., 2011; Emmelkamp et al., 2002; García-Palacios et al., 2002; Gebara et al., 2016; González Lorenzo et al., 2011; Harris et al., 2002; Herrmann et al.,
2017; Hoffman et al., 2003; Kampmann et al., 2016; Klinger et al., 2005; Krijn et al., 2004; Krijn, Emmelkamp, Ólafsson, Bouwman et al., 2007, Krijn, Emmelkamp,
Ólafsson, Schuemie et al., 2007; Levy et al., 2016; Malbos et al., 2013; Maltby et al., 2002; Meyerbröker et al., 2013; Meyerbröker and Emmelkamp, 2010;
MMeyerbröker, Morina et al., 2011; Meyerbröker, Powers et al., 2011; Michaliszyn et al., 2010; Morina et al., 2015; Pelissolo et al., 2012; Peñate Castro et al., 2014;
Peñate Castro et al., 2008; Pérez-Ara et al., 2010; Repetto et al., 2013; Ressler et al., 2004; Robillard et al., 2010; Rothbaum et al., 2006; Rothbaum et al., 2000;
Rothbaum and Hodges, 1995; Roy et al., 2003; Tart et al., 2013; Tortella-Feliu et al., 2011; Triscari et al., 2015; Wallach et al., 2009; Walshe et al., 2003; Wiederhold
et al., 2002; Yuen et al., 2013; Znaidi et al., 2006).

(continued on next page)
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Table 1 (continued)

Note. Only the first author is cited to denote records. Dash indicates that data were not reported. Highlighted items include an in vivo exposure condition and were
included in the odds ratio meta-analysis. In the HW column, a 1 indicates that between-session interventions were assigned as part of the treatment and a 0 indicates
that between-session intervention was discouraged or not included.
Dx= diagnosis, D/O=drop out, HW=between-session intervention, SAD= social anxiety disorder, PD=panic disorder with agoraphobia, SP= specific phobia,
A= agoraphobia, GAD=generalized anxiety disorder.
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combination with other cognitive-behavioral interventions (n = 24).
Some studies included between-session interventions (n = 14 studies),
but others explicitly discouraged exposure or other homework between
sessions (n = 10 studies), and the remaining studies did not clearly
indicate whether between session interventions were used. The number
of VRET exposure sessions ranged from 2-16. None of the studies de-
scribed the demographic characteristics of participants who dropped
out of treatment.

3.1. Comparing attrition from VRET and in vivo exposure therapy

The odds of attrition from VRET compared to attrition from in vivo
exposure therapy ranged from 0.70 to 4.64, and the summary MH odds
ratio was 1.09 (p = 0.66), indicating no difference in the average
likelihood of dropout from VRET compared to in vivo exposure therapy
(see Fig. 3). Heterogeneity in effect sizes among studies was low
(I2= 9.86, suggesting 9.86% of the variability among effects sizes is
due to differences between-studies) and was not significant (Q=13.31,
p= 0.35). If any one study were removed from the analysis, MH odds
ratios ranged from 0.96 to 1.30 (all p’s>0.05) which indicates that no
one study dominated the overall effect size.

Asymmetry was detected in the funnel plot, and the Duval and
Tweedie’s trim-and-fill procedure identified five potential missing stu-
dies for correction of the summary MH odds ratio. The adjusted odds
ratio was 0.78 and was not significantly different from 1. Moderator
analyses were not conducted due to the lack of significant heterogeneity
in odds ratios across studies.

3.2. Estimating the prevalence of attrition from VRET

Across 46 studies, the prevalence of attrition from VRET ranged
from 1.7% (Pérez-Ara et al., 2010) to 41.4% (Krijn et al., 2004). The
weighted summary prevalence rate of attrition from VRET was 16.0%
with a 95% confidence interval of 12.9%–19.7%. None of the studies
appeared to dominate the overall effect size. Asymmetry was observed
in the funnel plot, and the Duval and Tweedie’s trim-and-fill procedure
identified 19 potential missing studies for correction of the summary
prevalence rate. The adjusted prevalence rate was 21.1% with a 95%
confidence interval ranging from 16.9% to 26.0%.

Heterogeneity of the weighted summary prevalence rate was low to
moderate (I2 = 39.61) and significant (Q=74.52, p < 0.01), in-
dicating significant differences in attrition rates among individual stu-
dies. Thus, attrition from VRET may be better understood by testing
potential moderators.

3.3. Moderator analyses

Subgroup meta-analyses were used to explore factors one might
expect to be related to attrition from VRET based on prior literature
(e.g., demographic factors) or on characteristics of studies that may be
uniquely affected by VRET (e.g., disorder being treated). One significant
moderator variable was identified: between-session intervention (Q =
4.64, p = 0.03). Studies that included between-session interventions
reported significantly lower dropout rates (17.1%) relative to those that
discouraged between-session intervention (25.2%). Disorder being
treated and inclusion of other cognitive-behavioral interventions in
addition to VRET did not significantly influence heterogeneity in rates
of attrition (both p’s> .05). A meta-regression analysis was used to
assess the relation between number of exposure sessions and dropout.
The relation was not significant (p = .99).

3.4. Reasons for dropout

Table 2 summarizes the reasons for dropout from VRET and in vivo
exposure therapy among the studies that reported this information.
Many studies, however, did not report reasons for dropout and, of those
that did, many did not include reasons for dropout from all of the
participants that did not complete treatment. The most commonly re-
ported reason for dropout from VRET across studies was failure to
immerse in the VRET environment (39 participants across studies).
Other elements unique to VRET that contributed to dropout included
cybersickness (6 participants across studies), vision complications such
as the need to wear glasses, myopia, or astigmatism (4 participants
across studies), and discomfort with communicating with a therapist
that the participant could not see (1 participant). The most commonly
reported reason for dropout from in vivo exposure across the included
studies was fear of exposure to the feared stimulus (8 participants
across studies). Notably, fear of exposure was only reported by two
participants assigned to a VRET condition. In contrast, eight partici-
pants assigned to an in vivo treatment dropped out due to fear of ex-
posure.

4. Discussion

Contrary to hypotheses, VRET did not produce lower risk of attrition
than in vivo exposure therapy among people treated for anxiety dis-
orders. This finding seems to cast doubt on one of the purported ad-
vantages of VRET - that people being treated for anxiety disorders will
be less likely to drop out of treatment prematurely if the treatment

Fig. 3. Forest plot of odds ratios comparing attrition from VRET and in vivo exposure therapy. An odds ratio significantly higher or lower than 1 indicates increased
and decreased likelihood of dropout in VRET compared to in vivo exposure therapy, respectively.
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involves facing one’s fear in a virtual world rather than the real world.
It is worthwhile to consider, however, that the analysis comparing at-
trition from VRET and in vivo exposure therapy only included studies
that used random assignment to determine which treatment partici-
pants received. It is possible that, given a choice, more people in the
community would choose VRET over in vivo exposure therapy, and that
people who choose VRET would be more likely to complete treatment
compared to those who aren’t given a choice. Research studies using
surveys to assess treatment preferences demonstrate that, when given
the choice between VRET and in vivo exposure, the majority of re-
spondents prefer VRET (Garcöa-Palacios, Hoffman, KwongSee, Tsai, &
Botella, 2001; García-Palacios, Botella, Hoffman, & Fabregat, 2007).
Given that clients are more likely to stay in a treatment of their
choosing (Steidtmann et al., 2012), people seeking treatment may be
more likely to seek out and stay in VRET compared to in vivo exposure
therapy. This is an empirical question for future research. The in-
creasing commercial availability of VR technology urges future research
to examine attrition from VRET in naturalistic clinical settings – and
even self-guided treatments. Nevertheless, results from this study show
that there are no differences in attrition from VRET and in vivo exposure
therapy.

Across all studies testing VRET for anxiety disorders (not just RCTs),
an analysis using 46 studies with a combined sample size of 1057
participants yielded an estimated dropout rate of 16.0% from VRET.
This attrition rate is slightly lower than the estimated attrition rates
reported in a review of cognitive-behavioral treatment for anxiety
disorders (Fernandez, Salem, Swift, & Ramtahal, 2015) and in a meta-
analysis of dropout from traditional therapy (Swift & Greenberg, 2012)
- 19.6% and 19.7%, respectively.

The estimated attrition rate from VRET was characterized by sub-
stantial heterogeneity, suggesting that identifying moderators is needed
to better characterize attrition from VRET. With one exception, each of
the potential moderators we examined did not explain a significant
portion of the variability in attrition, including type of disorder (e.g.,
specific phobia, social anxiety disorder); VRET as a stand-alone

treatment or combined with other cognitive-behavioral techniques; and
the number of VRET sessions. Surprisingly, the number of exposure
sessions also did not explain heterogeneity in dropout rates (one might
expect higher rates of attrition from treatments with more sessions).
However, review of individual studies suggests that attrition often took
place early in treatment, even before exposure sessions began. For ex-
ample, of the two participants who dropped out of a study conducted by
de Quervain et al. (2011), one dropped out between the first and second
session and another dropped out (presumably early in treatment) due to
dizziness experienced during VRET. If most attrition from VRET occurs
early on, then interventions designed to improve VRET treatment re-
tention need to be delivered at the beginning of treatment. This could
involve identification of individuals who are not suited to VRET (e.g.
lack of immersion in the virtual environment) and/or use of a phase-
based approach that initially emphasizes psychoeducation, rapport
building, and tolerance of negative emotion prior to engaging in VRET.
Such an approach could increase clients’ beliefs of the credibility of
exposure and increase willingness to face their fears.

Even though rates of attrition from VRET and in vivo exposure were
similar, the reasons for dropping out of each treatment were quite
different. The most common reason for discontinuing in vivo exposure
was fear of exposure. It is possible that VRET may, indeed, be less in-
timidating than in vivo exposure for some individuals. The most
common reason participants reported for discontinuing VRET, how-
ever, was the inability to immerse in the VRET environment. In order to
improve immersion, virtual environments may be designed to maximize
presence, defined as the client’s ability to interpret virtual stimuli as
real (Diemer, Alpers, Peperkorn, Shiban, & Mühlberger, 2015). For
example, a sense of presence is positively related to the number of
anxiety-provoking stimuli present in the virtual environment (Price &
Anderson, 2007). Immersion may be improved by using environments
that emphasize symbolism over realism. For example, “EMMA’s
WORLD” (Baños et al., 2011) encourages participants to personalize
emotional virtual elements of an adaptive display. Future research on
methods to improve treatment retention in VRET should also focus on
methods to limit side-effects such as cybersickness, another commonly
reported reason for attrition.

There was one significant moderator of attrition from VRET:
dropout rates were lower among studies that included some form of
between-session intervention (17.1%) compared to studies that did not
(25.2%). Better retention may be due to the fact that treatments in-
corporating between-session interventions produce more improvement
during treatment (see Mausbach, Moore, Roesch, Cardenas, &
Patterson, 2010 for a meta-analysis on the relation betweensession in-
terventions and outcome). Inclusion of between-session interventions
may also provide additional opportunities for collaboration between
the client and the therapist, thus improving the quality of the working
alliance and therapeutic engagement (Cronin, Lawrence, Taylor,
Norton, & Kazantzis, 2015). Common factors, like the working alliance,
have been shown to predict dropout within traditional psychotherapy
(e.g. Johansson & Eklund, 2006), but research on the association be-
tween the working alliance and dropout from VRET has not been
published to date.

An important limitation of this study is inability to evaluate in-
dividual study quality as a moderator of attrition. The vast majority of
quality ratings in this study were “unclear”, which precluded our ability
to evaluate the extent to which study quality explained variability in
attrition rates. Publication bias, which can occur because studies re-
porting null and/or negative findings are less likely to be published in
peer-reviewed journals (Hopewell, Loudon, Clarke, Oxman, &
Dickersin, 2009), may have played a role in this study, as we found
higher rates of attrition from VRET after adjusting for publication bias.
Therefore, it is possible that the attrition rate for VRET reported herein
is too low.

Another important limitation is the inability to evaluate demo-
graphic characteristics as a moderator of attrition from VRET because

Table 2
Reported reasons for dropout from VRET and in vivo exposure therapy described
in studies included in the meta-analyses, and the total number of participants
who provided these reasons for dropout across studies.

Reason for dropout from VRET n

Inability to immerse 39
Scheduling conflicts 8
Relocation 7
Medical condition 6
Side effects (e.g. cybersickness) 6
Glasses interfered with VR/myopia/astigmatism 4
Perceived unhelpfulness of treatment 4
Personal reasons 4
Emotional difficulty of treatment 3
Perceived increase in symptoms 3
Desire to be in in vivo condition 2
Fear that VRET would increase symptoms 2
Perceived poor match between trauma memory and VRET 2
Symptom improvement 2
Uncomfortable communicating with therapist the participant could not see 1

Reason for dropout from in vivo n

Did not want to do in vivo exposure 8
Desire to be in VRET condition 5
Relocation 4
Group treatment too challenging 2
No longer interested 2
Scheduling conflicts 1
Other psychological problems 1
Financial reasons 1
Perceived increase in symptoms 1
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research shows that age, ethnicity, education, and socioeconomic status
are associated with higher risk for dropout from psychotherapy (Swift &
Greenberg, 2012). Unfortunately, not a single study used in this meta-
analysis reported the demographic characteristics of participants who
dropped out from treatment, consistent with a review showing that
most treatment studies report very limited demographic information
about their participants (see Johnson & Anderson, 2016, for a review).
Attrition itself is a rare event, and minority groups are under-
represented in treatment research, so meta-analysis is an ideal tool to
test whether attrition differs across participants with different demo-
graphic characteristics, which has significant implications for public
health. We therefore encourage researchers to describe participants
who do and do not complete treatment in more detail.

Despite these limitations, the present study is the first to use meta-
analytic techniques to compare dropout rates in VRET to in vivo ex-
posure, to assess the prevalence of attrition in VRET, and evaluate
potential moderators of attrition from VRET.
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