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effectiveness of psychological treatment for OCD is presented by applying random- and mixed-
effects models. The literature search enabled us to identify 19 studies published between 1980

Keywor@s: L and 2006 that fulfilled our selection criteria, giving a total of 24 independent comparisons
Obsessive-compulsive disorder .. .

och between a treated and a control group. The effect size index was the standardized mean
Treatment outcome evaluation difference in the posttest. The effect estimates for exposure with response prevention (ERP)
Exposure alone (d.=1.127), cognitive restructuring (CR) alone (d.=1.090), and ERP plus CR (d.=0.998)
Cognitive therapy were very similar, although the effect estimate for CR alone was based on only three
Meta-analysis comparisons. Therapist-guided exposure was better than therapist-assisted self-exposure, and

exposure in vivo combined with exposure in imagination was better than exposure in vivo
alone. The relationships of subject, methodological and extrinsic variables with effect size were
also examined, and an analysis of publication bias was carried out. Finally, the implications of
the results for clinical practice and for future research in this field were discussed.
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1. Introduction

Obsessive-compulsive disorder (OCD) is one of the most frequent and serious psychological problems, with prevalence rates of
between 1% and 4% (Karno, Golding, Sorenson, & Burnam, 1988). According to the Diagnostic and Statistical Manual of Mental
Disorders, DSM-IV-R (American Psychiatric Association, 2000), OCD is characterized by the presence of thoughts, impulses and
disturbing images that cause suffering, annoyance or discomfort, associated with repetitive compulsions (behaviors or thoughts) to
which the patient is impelled in response to an obsession, with the aim of reducing the discomfort caused. This disorder is often
associated with other psychological disorders that complicate its treatment (e.g., depression, phobias, panic attacks, generalized
anxiety, etc.; cf. Keeley, Storch, Merlo, & Geffken, 2008, for a recent review).

1.1. Psychological treatment of OCD

Following the criteria of the Task Force on Promotion and Dissemination of Psychological Procedures (1995), only exposure with
response prevention (ERP) is considered to be an empirically-supported psychological treatment for OCD. Similarly, various meta-
analyses (Abramowitz, 1996, 1998; Abramowitz, Franklin, & Foa, 2002; Kobak, Greist, Jefferson, Katzelnick, & Henk, 1998; Sanchez-
Meca, Gémez-Conesa, & Méndez, 2003) also indicated that ERP is effective for this problem, even in follow-ups of three years, and
insisted on its particular benefit for the treatment of compulsive rituals (Abramowitz, 2006). Some investigations have
incorporated cognitive components in order to test whether they provide any additional benefit to those of ERP. The cognitive
techniques most used are cognitive restructuring (CR), self-instructional training, rational emotive behavior therapy or Beck's
cognitive therapy (Emmelkamp & Beens, 1991; Van Oppen et al., 1995). Several meta-analyses have compared the differential
effectiveness of ERP, CR, and ERP+CR. For example, Abramowitz et al. (2002) obtained mean effect sizes, in terms of the
standardized mean difference, of d=1.50, 1.19, and 0.99, for ERP, CR, and ERP+CR, respectively. Sanchez-Meca et al. (2003) obtained
means, in terms of standardized change scores, of d=1.26,1.53, and 1.75, respectively; and Eddy, Dutra, Bradley, and Westen (2004)
obtained standardized change scores of d=1.53, 1.54, and 1.39. Therefore, the results have not been consistent and it has been
suggested that there is a need to carry out controlled studies that enable us to distinguish between the benefits achieved by the
cognitive components and those of the behavioral ones.

Since the effectiveness of ERP has been accepted, the research in this field has focused on comparing this effectiveness with that
of other treatments, examining its components separately and studying the benefits of the different techniques of exposure. Foa,
Steketee, Grayson, Turner, and Latimer (1984) compared three groups independently: exposure, response prevention, and
exposure with response prevention (ERP). They concluded that although the isolated components achieved some symptom
reduction (around 25%), it was less than that achieved with the complete treatment. In respect to the comparison between
different types of exposure, the results are not conclusive. On the one hand, Emmelkamp, van Oppen, and van Balkom (2002)
indicated that, although the presence of the therapist in exposure is important, there is not enough evidence that this is strictly
necessary. However, the meta-analyses of Abramowitz (1996) and Sanchez-Meca et al. (2003) have shown that therapist-guided
exposure (d=1.58 and 1.36, respectively) is better than therapist-assisted self-exposure (d=0.81 and 0.91, respectively). On the
other hand, these same meta-analyses have shown that combining exposure in vivo with exposure in imagination (d=1.46 and
1.49, respectively) is better than exposure in vivo alone (d=1.27 and 1.21, respectively). Moreover, although the benefit of family
support in pediatric OCD has been empirically proven (Barrett, Farrell, Dadds, & Boulter, 2005; Barrett, Healy-Farrell, & March,
2004; Storch et al., 2007a,b), the results found with adults are contradictory (e.g., Emmelkamp, de Haan, & Hoogduin, 1990; Mehta,
1990). Finally, the comparative studies between-group ERP and individual ERP conclude that both modes are effective, but they do
not indicate if one of them is more so than another (*Fals-Stewart, Marks, & Schafer, 1993; McLean et al., 2001; Whittal and McLean,
2002). Treatment characteristics that are currently being researched include the number of sessions, the benefit of imaginal
exposure and the use of the telephone and the computer as supports for exposure, amongst others.

1.2. Goals of the current study
The purpose of our study was to analyze the effectiveness of psychological interventions in the treatment of OCD in adults by

carrying out a meta-analysis and contributing the following improvements with respect to the meta-analyses already carried out
on this subject. First, the meta-analyzed studies had to include a control group, in order to guarantee the internal validity of the
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effect size estimates. This is a characteristic that our meta-analysis shares only with that of Abramowitz et al. (2002). Second, the
range of years of inclusion of the studies is more updated, going up to 2006. The most recent meta-analyses have included up to the
year 2001 (Abramowitz et al., 2002; Eddy et al., 2004; Sanchez-Meca et al., 2003). Third, in addition to the symptoms of obsessive—
compulsive disorder, we have included effect size estimates for other outcome measures, such as social adjustment, general
anxiety, depression and other measures. Only the meta-analyses of Abramowitz (1996), Cox, Swinson, Morrison, and Lee (1993)
and Christensen, Hadzi-Pavlovic, Andrews, and Mattick (1987) included general anxiety and depression in addition to the
measures of obsessions and compulsions. Fourth, we applied random- and mixed-effects statistical models, which are currently
considered to be the most appropriate for integrating the results of the studies (cf. e.g., Field, 2001, 2003; Hedges & Vevea, 1998;
National Research Council, 1992). These models fit the reality of meta-analytic data more closely than the fixed-effects models
typically used, in considering that the individual studies do not estimate the same effect in the population, but rather their
differential characteristics make them estimate different population effects.! In fifth place, we have included as a moderator
variable the standardized mean difference in the pretest, in order to test its possible relationship to the effect sizes in the posttest.
None of the previous meta-analyses have applied random- and mixed-effects models, just as they have not used the standardized
mean difference in the pretest as a moderator variable. Finally, we included in our analyses a study of publication bias to test if this
could be a threat to the validity of our meta-analytic results, for which we used innovative statistical techniques (cf. Rothstein,
Sutton, & Borenstein, 2005). Of the previous meta-analyses on the psychological treatment of OCD, only the one by Kobak et al.
(1998) addressed publication bias.

2. Method
2.1. Selection criteria of the studies

In order to be included in our meta-analysis, the studies had to fulfill the following selection criteria: (a) the study had to apply a
psychological treatment to a sample of adult subjects diagnosed with OCD via an explicit, standardized diagnostic criteria (any
version of the DSM, the ICD —International Classification of Diseases and Related Health problems—, or other); (b) the study had to
include a control group (placebo and/or waiting-list); therefore the following designs were all excluded: pretest-posttest one-
group designs and N=1 designs;? (c) the study had to report statistical data for the groups involved in at least the posttest (means,
standard deviations, t tests, ANOVAs, etc.); (d) the sample size of each group should not be less than 5 subjects in the posttest;
(e) the study had to be carried out or published between 1980 and 2006 and written in English, French or Spanish.

2.2. Search procedure

To select the studies that could fulfill our selection criteria the following databases were consulted: PsycINFO, Medline, the
Cochrane Library, the Spanish database Psicodoc and the OCD database of the Madison Institute of Medicine. The following key
words were combined for the electronic searches: (((treatment*) or (therap*) or (behavio*) or (cognitiv*) or (program*)) in TI) and
((obsessive—compulsive) in TI). In addition, the references of 8 meta-analyses previously published on the effectiveness of
psychological interventions for OCD were reviewed (Abramowitz, 1996, 1997, 1998; Abramowitz et al., 2002; Ball, Baer, & Otto,
1996; Cox et al.,, 1993; Eddy et al., 2004; Sanchez-Meca et al., 2003). Finally, the references of the studies that were located were
also reviewed.

The search produced over 2000 references, of which 19 articles that fulfilled the selection criteria were chosen, enabling us to
define 24 independent comparisons between a treated group and a control group. Although an attempt was made to localize
non-published works, all those selected were studies published in peer-reviewed journals and written in English. The degree of
overlap of the studies included in our meta-analysis with respect to previous meta-analyses was 0% (Abramowitz, 1998), 5%
(Abramowitz, 1996, 1997; Ball et al., 1996; Cox et al., 1993), 20% (Sanchez-Meca et al., 2003), 30% (Eddy et al., 2004), and 40%
(Abramowitz et al., 2002).2 The minor overlap between our meta-analysis and the previous ones guarantees the originality of our
results.

The total sample size of the meta-analysis involved 752 individuals in the posttest, of which 431 subjects formed the 24
treatment groups (mean sample size=18 subjects; SD=13.2) and the remaining 321 subjects made up 19 independent control
groups (mean sample size=17 subjects; SD=14.2). The 24 comparisons represented eight countries distributed through five

! The consequences of assuming a random-effects model instead of a fixed-effects one concern the interpretation of the results and also the results obtained
themselves. A meta-analyst that applies a fixed-effects model is assuming that his/her results can only be generalized to an identical population of studies to that
of the individual studies included in the meta-analysis. On the contrary, in a random-effects model the results can be generalized to a wider population of studies.
On the other hand, in a fixed-effects model the error attributed to the effect size estimates is smaller than in a random-effects model, which is why in the first
model the confidence intervals are narrower and the statistical tests more liberal than in the second one. The principal consequence of assuming a fixed-effects
model when the meta-analytic data come from a random-effects model is that we may attribute more precision to the effect size estimates than is really
appropriate and that, in addition, we may find statistically significant relationships between variables that are actually spurious (cf. Field, 2003; Hedges and
Vevea, 1998; Marin-Martinez and Sanchez-Meca, 1998; National Research Council, 1992; Sanchez-Meca and Marin-Martinez, 1998, 2008).

2 The reason for requiring a control group in the studies was to assure the calculation of the same effect-size index in all of them: the standardized mean
difference between the means of the treated and the control group. Mixing different designs in the same meta-analysis is unadvisable, as it involves applying
effect-size indices that estimate different parametric effects.

3 It was not possible to calculate the degree of overlap with the meta-analyses of Christensen et al. (1987) and Kobak et al. (1998) as these two studies did not
report the list of meta-analyzed studies.
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continents: Asia (1 comparison carried out in Japan, 4.1%), Australia (2 comparisons, 8.4%), Europe (7 comparisons —29.2%—carried
out in Holland—2 comparisons—, Norway —2 comparisons—, and UK—3 comparisons—), North America (13 comparisons —54.2%—
carried out in Canada —7 comparisons— and USA—6 comparisons—), and South America (1 comparison carried out in Brazil, 4.1%).

2.3. Coding moderator variables

In order to analyze the heterogeneity between the results of the studies, the characteristics that could be related with the effect
sizes were coded. The moderator variables were classified as treatment, subject, methodological and extrinsic variables.

The treatment characteristics coded were: (a) the type of intervention that the treated group received (behavioral versus
nonbehavioral therapy); (b) the technique of behavioral or cognitive behavioral intervention (reducing psychophysiological
arousal, exposure, response prevention, systematic desensitization, anxiety management training, cognitive restructuring, etc.); (c)
the type of exposure (in vivo, in imagination, and mixed); (d) the mode of application of the exposure (therapist-guided, self-
controlled exposure, therapist-assisted self-exposure and mixed); (e) the duration of the treatment (in weeks); (f) the average
intensity of the treatment (number of weekly hours of treatment); (g) the magnitude of the treatment (total number of hours
received by each subject); (h) the homogeneity of the treatment (whether all patients received the treatment in the same
conditions); (i) the inclusion of a follow-up program; (j) the utilization of external agents to the therapeutic group (whether family
or other); (k) the mode of training (group, individual and mixed); (1) the mode of intervention (direct, indirect and mixed), and
(m) the training of the therapist (psychologist, psychiatrist).

The subject characteristics coded for the samples of each study were: (a) the average age of the sample (in years); (b) the gender
of the sample (percentage of males); (c) the mean duration of OCD symptoms (average in years of the group); (d) whether
individuals had received any previous treatment (>50% versus <50% of the sample), and (e) the presence of comorbid disorders
(>50% versus <50% of the sample).

The methodological characteristics were coded as follows: (a) design type (experimental versus quasi-experimental); (b) type of
control group (active versus non-active); (c) control of consumption of psychodrugs by the subjects throughout the research;
(d) attrition in the posttest of the treated group and the control group, global attrition for both groups and differential attrition
between the two groups; (e) the d index in the pretest, and (f) the methodological quality of the study (on a scale from 0 to 5
points).#

Finally, four extrinsic characteristics were coded: (a) publication year of the study; (b) the publication source (published versus
unpublished); (c) the discipline of the first author (psychologist or psychiatrist), and (d) the country and continent in which the
study was carried out.

In order to assure the maximum possible objectivity, we produced a codebook in which we specified the standards followed in
coding each of the characteristics of the studies.” The coding of some characteristics required the adoption of complex decision
judgments. In order to assess the appropriateness of these judgments, a coding reliability study was carried out via the analysis of a
random sample of the studies (20% of the total) by two independent coders. The agreement level attained for all the coded
variables was highly satisfactory, on average, around 78%. The inconsistencies between the coders were resolved by consensus and
the codebook was corrected when the inconsistencies were due to an error in the book.

2.4. Computation of effect sizes

The standardized mean difference, d, was used as the effect size index. It was defined as the difference between the means of
the treated group and the control group, both taken in the posttest, divided by a pooled estimate of the within-study standard
deviation, S, corrected by the factor c(m) for small samples (Hedges and Olkin, 1985): d=c(m)(y¥g-jc)/S. Positive values of d
indicated a favorable outcome to the treatment. When the study did not report means and standard deviations of the groups, the
procedures developed by Glass, McGaw, and Smith (1981; cf. also Lipsey & Wilson, 2001) were used to calculate the d index from
the results of t tests, ANOVASs, etc. When the dependent variable was dichotomic or had been dichotomized, formulae were applied
to obtain an estimate of the effect size in terms of the d index (cf. Haddock, Rindskopf, & Shadish, 1998; Sanchez-Meca, Marin-
Martinez, & Chacén-Moscoso, 2003).

In each study a different d index was calculated for the outcome measures of obsessions and compulsions, anxiety, depression,
social adjustment, and other measures and, in turn, for two types of report: self-reports and clinician assessments. Therefore, in the
same study we could calculate up to 5 (outcome measures)x 2 (types of report)=10 d indices. In addition to these, a mean d index
was also calculated for each of the two types of report (self-reports and clinician assessments) and for each of the five outcome
measures. Finally, the mean d index of all the types of reports and measures was obtained. Therefore this made a total of 18 d
indices calculated in the posttest for each study.

In addition, the standardized mean difference between the two groups in the pretest was calculated, with the aim of using
this index as a methodological moderator variable that would allow us to check if was related with the d index in the
posttest. Therefore in each study that reported data from the pretest, a total of up to 18 d indices could be calculated in the
pretest.

4 The items that were used to evaluate the methodological quality concerned attrition, sample size, the type of control group, random versus nonrandom
assignment of subjects to groups, and the use of intent-to-treat analysis as opposed to completer analysis.
5 The codebook can be obtained from the corresponding author.
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A review of the measurement instruments applied in the meta-analyzed studies revealed that those most frequently used to
assess obsession and compulsion symptoms were the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS; Goodman et al., 1989),
the Padua Inventory (Sanavio, 1988), and the Maudsley Obsessive-Compulsive Inventory (MOCI; Hodgson & Rachman, 1977). The
most frequently used instruments to assess anxiety, depression, and social adjustment were, respectively, the State-Trait Anxiety
Inventory (STAI; Spielberger, Gorsuch, & Lushene, 1970), the Beck Depression Inventory (BDI; Beck, Rush, Shaw, & Emery, 1979), and
the Work and Social Adjustment Scale (WSAS; Marks, 1986). Finally, other measurement instruments used to assess other
psychological constructs were the Clinical Global Impression scale (CGI; Guy, 1976) and the Symptom Checklist (SCL-90; Derogatis,
1977).

In order to check the reliability of the effect size calculations, two independent coders performed the calculations for a random
sample of the studies. The results were highly satisfactory, obtaining Pearson correlations between the d indices obtained by the
two coders that reached a mean correlation of 0.95.

2.5. Statistical analysis

Separate meta-analyses were carried out for each d index according to the outcome measure and type of report in order to
avoid problems of statistical dependence. In each meta-analysis a random-effects model was applied according to which the d
index in the posttest was weighted by its inverse variance, this being the sum of the within-study variance and an estimate of the
between-studies variance. The process of analysis consisted of calculating the mean effect size with its 95% confidence interval, the
heterogeneity test, Q, and the I index to evaluate the degree of homogeneity of the effect sizes around the average effect (Higgins
& Thompson, 2002; Huedo-Medina, Sanchez-Meca, Marin-Martinez, & Botella, 2006). Once the existence of heterogeneity
between the effect sizes was proven, mixed-effects models were applied to test the influence of the moderator variables. These
consisted of ANOVAs for the qualitative moderator variables and simple regression analysis for the continuos moderator variables
all by weighted least squares (Cooper & Hedges, 1994; Hedges & Olkin, 1985). Finally, and given that our meta-analysis did not
include any unpublished studies, a study of publication bias was carried out (Rothstein, Sutton, & Borenstein, 2005). The statistical
analyses were performed using the SPSS macros elaborated by David B. Wilson.®

3. Results
3.1. Distribution of effect sizes

For each combination between outcome measure (obsessions and compulsions, general anxiety, depression, social adjustment,
and other measures) and type of report (self-reports and clinician assessments) a separate meta-analysis was carried out in order
to obtain an estimate of the mean effect size together with a 95% confidence interval, the heterogeneity Q statistic, and the I? index.
In addition, separate meta-analyses were also carried out for each type of report (by combining all the outcome measures) and for
each outcome measure (by combining the two types of report), as well as for the combination of all of the outcome measures and
types of reports. The results are shown in Table 1. As we can see in this table, the global result (by combining all of the outcome
measures and types of report) for the 24 comparisons between a treated group and a control group produced a statistically
significant mean effect size, d.=0.918 (95% CI: 0.712, 1.124), which can be considered to be of high magnitude in favor of the
psychological treatments of OCD according to the classification proposed by Cohen (1988).

As was to be expected, the best results were obtained with the measures of obsessions and compulsions, d.=1.075 (95% CI:
0.843, 1.306), followed by “other outcome measures”, d.=0.844 (95% CI: 0.407, 1.280), social adjustment, d.=0.757 (95% CI: 0.348,
1.166), general anxiety, d.=0.674 (95% CI: 0.333, 1.014), and depression, d.=0.580 (95% CI: 0.261, 0.899). Self-reports showed a
smaller mean effect size than that of clinician assessments when measuring obsession and compulsion symptoms (self-reports:
d.=0.725; clinicians: d.=1.175), social adjustment (self-reports: d.=0.776; clinicians: d.=0.806), and ‘other outcome measures’
(self-reports: d.=0.312; clinicians: d.=1.199). On the contrary, the effect sizes of self-reports were higher than those of clinicians
for depression measures (self-reports: d.=0.638; clinicians: d.=0.099) and general anxiety (self-reports: d.=0.907; clinicians:
d.=0.036).

When the heterogeneity Q test is statistically significant (p<.05) and the I? index is at least 50%, then we can assume that the
individual effect sizes are heterogeneous. As Table 1 shows, this result was obtained for the symptoms of obsessions and
compulsions (I?=57%), depression (I?=70%), social adjustment (*=63.7%), and other outcome measures (I*=75.3%), whereas
general anxiety measures approached statistical significance (p=.056; >=45.6%). The presence of high heterogeneity justified the
search for study characteristics that could explain the variability in the effect sizes. To this end, ANOVAs and simple regressions
were performed assuming a mixed-effects model. Before presenting the results of these analyses however, a study of publication
bias is outlined in the next section.

3.2. Publication bias

Since all the studies included in the meta-analysis were published papers, we tested whether publication bias against null
results could be a bias source in the effect size estimates obtained in our meta-analysis. In order to test this, two complementary

6 These macros can be obtained from the web address: http://mason.gmu.edu/~dwilsonb/ma.html.
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Table 1
Summary results for the effect size as a function of the outcome measure and type of measurement instrument
Outcome/report type k d, (95% C.L) Q Iz
Obsessions/compulsions
Self-reports 9 0.725 (0.345; 1.104) 16.271* 50.8
Clinicians 22 1.175 (0.910; 1.441) 59.167** 64.5
Combined 24 1.075 (0.843; 1.306) 53.452%* 57.0
General anxiety
Self-reports 7 0.907 (0.630; 1.185) 4.330 0.0
Clinicians 3 0.036 (-0.637; 0.709) 3.792 473
Combined 10 0.674 (0.333; 1.014) 16.548% 45.6
Depression
Self-reports 14 0.638 (0.293; 0.982) 45.553** 71.5
Clinicians 3 0.099 (-0.629; 0.827) 4412 54.7
Combined 16 0.580 (0.261; 0.899) 49.607** 70.0
Social adjustment
Self-reports 5 0.776 (0.207; 1.345) 16.216** 75.3
Clinicians 2 0.806 (0.300; 1.311) 0.002 0.0
Combined 7 0.757 (0.348; 1.166) 16.534* 63.7
Other outcome measures
Self-reports 3 0.312 (-0.086; 0.710) 0.874 0.0
Clinicans 5 1.199 (0.565; 1.833) 23.646** 831
Combined 8 0.844 (0.407; 1.280) 28.347** 75.3
Global results
Self-reports 17 0.654 (0.419; 0.890) 31.489* 49.2
Clinicians 22 1.084 (0.844; 1.323) 49.190** 57.3
Total (self-reports+clinicians) 24 0.918 (0.712; 1.124) 44.298** 481

* p<.05. ** p<.01. k: number of studies. d.: weighted mean effect size. 95% C.I.: 95% confidence interval around the mean effect size. Q: heterogeneity Q statistic.
2: 7 heterogeneity index (%). ® p=.056.

analyses were carried out. First, we applied the Egger test,” obtaining a non-statistically significant result for the intercept of the
regression model of precision on the effect size for anxiety measures [Intercept=-0.677; T(8)=-0.394, p=.704], depression
[Intercept=1.717; T(14)=1.523, p=.150], social adjustment [Intercept=1.430; T(5)=0.990, p=.367], and other outcome measures
[Intercept=3.064; T(6) =1.861, p=.112]. Only in the case of obsessions and compulsions did the intercept reach a statistically
significant result [Intercept=1.802; T(22)=2.282, p=.032]. Second, we calculated the Fail-Safe N, N¢ (Becker, 2005), for the mean
effect size resulting from averaging all of the outcome measures (d.=0.918) and for obsession and compulsion symptoms
(d+=1.075). The N indices were 160 and 844 respectively, meaning that, in order for the mean effect sizes to be zero, there should
be, respectively, about 160 and 844 studies in the file drawers of the journals with a null effect and not recovered in our meta-
analysis. Therefore, taking these results into account and on a reasonable basis, we can discard publication bias as a serious threat
to the validity of our meta-analytic results.

3.3. Type of treatment

Although our meta-analysis was open to the inclusion of empirical studies that apply any type of psychological intervention, of
the 24 comparisons selected only one of them (*Cordiolli et al., 2003) incorporated a component of external treatment to the
behavioral or cognitive-behavioral models, specifically group dynamics. The most frequent techniques of psychological
intervention were exposure with response prevention (ERP, 21 comparisons or 87.5%) and cognitive restructuring (CR, 11
comparisons, 45.8%). Of the various modes of exposure, the most frequent were those based on exposure in vivo, with 13
comparisons (54.2%), followed by 7 comparisons (29.2%) that combined exposure in vivo with exposure in imagination.
Furthermore, with respect to the type of contact between the therapist and the patient, the studies applied therapist-guided
exposure, with 17 comparisons (70.8%) and, to a lesser extent, therapist-assisted self-exposure, with only 3 comparisons (12.5%).

The differential analysis of the types of treatment was carried out on the effect sizes obtained with the combined measures of
obsessions and compulsions (self-reports and clinician assessments), since these are the most important symptoms in OCD.
However, since OCD is often accompanied by depression, we also analyzed the differential effects of the techniques of intervention
on depressive symptoms.

As the most frequent techniques of intervention were ERP and CR, alone or in combination, the comparisons were classified in
three categories: ERP alone (13 comparisons), CR alone (3 comparisons) and ERP and CR combined (8 comparisons). Fig. 1 presents
a forest plot of the effect estimates grouped by the type of treatment applied, and Table 2 shows the weighted ANOVA of these

7 The ‘Egger test’ is an unweighted regression which consists of taking the precision of each study as the independent variable (precision being defined as the
inverse of the standard error of each effect size) and the effect size divided by its standard error as the dependent variable. When the t-test for the hypothesis of
an intercept equal to zero shows a non-statistically significant result, then we can assume that publication bias is not a threat against the validity of the overall
effect size (Sterne and Egger, 2005).
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dindex and 95% CI

Treatment Study d SE
ERP Fals-Stewart et al. (1993a) 0,924 0,270
Fals-Stewart et al. (1993b) 0,909 0,269
Foa et al. (2005) 1,646 0,362
Greist et al. (2002a) 0,996 0,193
Greist et al. (2002b) 0,731 0,188
Kozak et al. (2000) 1,082 0,399
Lindsay et al. (1997) 2,326 0,610 —
Lovell et al. (1994) -0,229 0,579
Marks et al. (1980) 0,191 0,448 -
McLean et al. (2001b) 1,620 0,346 —Ij
Nakatani et al. (2005) 2,997 0,689
Van Balkom et al. (1998b) 0,490 0,344 -
Vogel et al. (2004a) 3,780 0,868 b
Mean Effect Size 1,127 0,166 —_——
CR Jones & Menzies (1998) 1,882 0,525 -
McLean et al. (2001a) 0,980 0,309 —_——
Van Balkom et al. (1998a) 0,674 0,349 &
Mean Effect Size 1,090 0,341 ——
ERP + CR Black et al. (1998) 1,425 0,530 —_—
Cordioli et al. (2003) 1,068 0,319
Fineberg et al. (2005) 0,281 0,368 ——i
Freeston et al. (1997) 1,007 0,394
O'Connor et al. (1999) 0,860 0.603 -
O’Connor et al. (2006) 1,494 0,506 —
Taylor et al. (2003) 0,597 0,405 =
Vogel et al. (2004b) 1,590 0,527 —
Mean Effect Size 0,998 0,224 ——
-2,00 -1,00 0,00 1,00 2,00
Favaors Control Favors Treatment

Fig. 1. Forest plot of d indices for obsession and compulsion symptoms as a function of the type of treatment applied. ERP: Exposure with response prevention. CR:
Cognitive restructuring. d: standardized mean difference. SE: Standard error of d index.

three types of treatment on the effect sizes for the measures of obsessions and compulsions, which did not show statistically
significant differences [Qg(2)=0.216, p=.897; ©?*=0.0]. ERP (d.=1.127) and CR (d.=1.090) proved to be highly effective in reducing
obsessive-compulsive symptoms, their average effect being clearly higher than the value d=0.8 considered to be of high effect
magnitude (Cohen, 1988). The combined treatment of ERP and CR (d.=0.998) was also highly effective, but it did not improve the
benefits that each technique obtained alone; in fact, the mean effect of the combined treatment was slightly lower than those of
the two techniques separately.

Table 2

Results of comparing different treatment combinations on the effect sizes for obsession and compulsion symptoms and for depression measures

Moderator variable/outcome measure 95% C. 1. ANOVA results

k d. d, dy

Treatment combination/obsessions—compulsions
Exposure+RP (ERP) 13 1127 0.802 1.452 Q5(2)=0.216, p=.897
CR 3 1.090 0.421 1.760 Qw(21)=30.125, p=.089
ERP+CR 8 0.998 0.559 1437 ®*=0.0

Type of exposure/obsessions—compulsions Qp(1)=1.306, p=.253
In vivo exposure 13 0.976 0.644 1.307 Qw(18)=26.739, p=.084
Mixed exposure 7 1.303 0.850 1.756 »’=0.0

Mode of exposure/obsessions—compulsions Qp(1)=3.712, p=.054
Therapist-guided exposure 17 1.217 0.910 1.524 Qw(18)=23.508 p=.172
Therapist-assisted self-expos. 3 0.480 -0.204 1.164 »’=.084

Treatment combination/depression
Exposure +RP (ERP) 10 0.526 0.108 0.943 Q5(2)=0.715, p=.699
CR 2 0.418 -0.521 1.357 Qw(13)=17.433 p=.180
ERP+CR 4 0.838 0.148 1.528 »’=0.0

Type of exposure/depression Qp(1)=6.964, p=.008
In vivo exposure 9 0.299 -0.066 0.665 Qw(12)=16.088 p=.187
Mixed exposure 5 1.142 0.634 1.649 »?=0.230

Mode of exposure/depression Qp(1)=2.153, p=.142
Therapist-guided exposure 1 0.781 0.352 1.209 Qw(11)=13.969 p=.235
Therapist-assisted self-expos. 2 -0.006 -0.965 0.953 ®?=0.051

ERP: exposure with response prevention. CR: cognitive restructuring. k: number of studies. d.: Mean effect size. 95% C.I.: 95% confidence interval. d, and d,: lower
and upper confidence limits. Qg: between-categories Q statistic. p: probability level. Qu: within-categories Q statistic. ®?: proportion of variance accounted for.
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Focusing our attention on the 20 comparisons that reported sufficient information to enable us to identify the type of exposure
applied (Table 2), there were no statistically significant differences found between the 13 comparisons that applied exposure in
vivo (d.=0.976) and the 7 comparisons that applied a mixture of exposure in vivo and in imagination (d.=1.303) [Qg(1)=1.306,
p=.253; ©?=0.0]. However, when comparing the 17 comparisons that applied therapist-guided exposure (d.=1.217) with the 3
comparisons that applied therapist-assisted self-exposure (d.=0.480), the difference between the two types of exposure was
marginally significant and had 8.4% of variance accounted for [Qg(1)=3.712, p=.057; »?=.084]. It seems then, that there is clear
evidence that therapist-supervised exposure is more effective than assisted self-exposure. Furthermore, the latter technique
obtained a mean effect size whose confidence interval contained the null effect (95% CI: —0.204 and 1.164), so its effectiveness was
not proven, possibly due to the low number of comparisons (only 3).

Although our analyses focused on the measures of obsessions and compulsions, in Table 2 we also show the comparison
between the different treatments with respect to the symptoms of depression. As with obsessions and compulsions, no statistically
significant differences were found with regards to the reduction of depressive symptoms between ERP alone (d.=0.526), CR alone
(d. 0.418) and ERP with CR (d.=0.838), even though the combination of ERP and CR seemed to present a higher mean effect size
than that obtained for the two techniques separately [Qg(2)=0.715, p=.699; ®?=0.0]. Furthermore, the mean effect size for CR
alone was not significantly different from 0 (95% CI: -0.521 and 1.357), although this could be due to the low number of
comparisons (only 2). With regards to the types of exposure, mixed exposure (d.=1.142) proved to be more effective than exposure
in vivo (d+=0.299), the latter not seeming able to significantly decrease depressive symptoms (95% CI: -0.066 and 0.665). Although
the superiority of mixed exposure over exposure in vivo on the symptoms of depression coincided with that obtained for the
measures of obsessions and compulsions, in the case of depression the difference was statistically significant and had 23% of
variance accounted for [Qg(1)=6.964, p=.008; w?=.230]. Finally, just as for the symptoms of obsessions and compulsions,
therapist-guided exposure (d.=0.781) showed a higher mean effect size than therapist-assisted self-exposure (d.=-0.006) for the
symptoms of depression, but in this case the difference was not statistically significant [Qg(1)=2.153, p=.142; ©*=.051].

3.4. Other treatment characteristics

Table 3 shows the results of the ANOVASs for other moderator variables related with the treatment characteristics on the measures
of obsessions and compulsions (homogeneity of the treatment, follow-up program, external agents, mode of intervention, type of
training, and therapist's training). Table 5 shows the simple regression analyses for three continuous moderator variables related
with the treatment: treatment duration (in weeks), treatment intensity (number of hours per week), and treatment magnitude
(total number of hours). The only characteristic that had a marginally significant association with the effect size was the mode of
intervention (direct versus indirect intervention), direct interventions (d.=1.214) resulting more effective than indirect ones
(d.=0.688), and showing a noteworthy percentage of variance accounted for of 13.8% [Qg(1)=6.365, p=.056; w?=.138] (see Table 3).

3.5. Subject characteristics

Table 4 shows the ANOVAs applied to two characteristics of the patient samples to examine their relationship with the effect
size: the presence versus absence of comorbidity in the patients and whether they had received previous treatment (in both cases

Table 3
Results of analyzing the influence of qualitative moderator variables related with the treatment implementation on the effect sizes for obsession and compulsion
symptoms

Moderator variable 95% C. L. ANOVA results
k d. d dy

Homogeneity of the treatment Qg(1)=0.016, p=.901
Homogeneous treatment 23 1.081 0.839 1323 Qw(22)=31.480, p=.087
Non-homogeneous treatment 1 1.007 -0.132 2.146 ®?=0.0

Follow-up program? Qp(1)=0.111, p=.739
Yes 5 0.990 0.425 1.554 Qw(22)=31.568, p=.085
No 19 1.096 0.837 1.354 »?*=0.0

External agents? Qp(1)=1.116, p=.291
Yes 2 0.698 -0.053 1.449 Qw(22)=29.556, p=.130
No 22 1125 0.870 1.380 »?*=0.0

Mode of intervention Qp(1)=6.365, p=.056
Indirect intervention 5 0.688 0.226 1.150 Qw(21)=28.536, p=.126
Direct intervention 18 1.214 0.937 1.490 ®?=.138

Type of training Q5(2)=0.686, p=.710
Group training 6 1.079 0.651 1.506 Qw(20)=29.015, p=.087
Individual training 14 0.969 0.661 1277 ®?=0.0
Mixed training 3 1.257 0.625 1.889

Therapists' training Qp(1)=0.415, p=.519
Psychology 12 1.263 0.889 1.636 Qw(15)=21.058, p=.135
Psychiatry 5 1.047 0.507 1.587 ©?=0.0

k: number of studies. d.: Mean effect size. 95% C.L.: 95% confidence interval. d, and d,: lower and upper confidence limits. Qp: between-categories Q statistic. p:
probability level. Qu: within-categories Q statistic. ?: proportion of variance accounted for.
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Table 4

Results of analyzing the influence of different subject, methodological, and extrinsic characteristics on the effect sizes for obsession and compulsion symptoms

Moderator variable 95% C. . ANOVA results

k d. d, dy

(A) Subject characteristics

Comorbidity in the sample Qg(1)=3.679, p=.055
>50% 4 1.690 0.980 2.400 Qw(9)=14.640, p=.101
<50% 7 0.898 0.509 1.287 ®’=.103

Previous treatment? Qp(1)=1.680 p=.195
>50% 2 1.664 0.771 2.558 Qw(20)=27.732, p=116
<50% 20 1.052 0.811 1.293 ®?=.009

(B) Method characteristics

Design type Qp(1)=1.514 p=.218
Quasi-experimental 4 0.721 0.114 1329 Qw(22)=30.891, p=.098
Experimental 20 1.134 0.884 1.384 ®?=.003

Type of control group Qp(1)=0.085 p=.769
Non-active (waiting-list) 12 1.115 0.777 1.452 Qw(22)=31.156, p=.093
Active (placebo) 12 1.044 0.709 1379 ®?=0.0

Control of psychodrugs Q5(1)=0.117 p=.733
Yes 21 1.063 0.805 1.320 Qw(22)=30.980, p=.096
No 3 1183 0.545 1.820 ®?=0.0

(C) Extrinsic characteristics

Researchers' affiliation Qg(1)=7.245 p=.007
Psychology 5 1.825 1.237 2412 Qw(17)=20.997, p=.226
Psychiatry 14 0.929 0.645 1.213 ©?=.204

k: number of studies. d.: Mean effect size. 95% C.I.: 95% confidence interval. d; and d,: lower and upper confidence limits. Qp: between-categories Q statistic. p:
probability level. Qu: within-categories Q statistic. w?: proportion of variance accounted for.

dichotomized using 50% of people in the sample as the cut-point). In Table 5 simple regression analyses are presented for the
continuous variables mean age (in years), gender (percent male), and mean duration of OCD symptoms (in years). The only
characteristic that showed a marginally significant relationship with the effect sizes was the presence versus absence of a high
comorbidity in the sample [Qg(1)=3.679, p=.055; w?=.103] (see Table 4), with better results when the majority of patients in the
sample (>50%) had comorbid disorders (d.=1.690) than when there was a small comorbidity percentage (d.=0.898). This result
seems counterintuitive and should be interpreted with utmost caution, for two basic reasons. First, the result is based on only the
11 comparisons that reported sufficient data to code this variable (out of the total of 24). Second, a detailed examination of the
studies included in the category “high comorbidity” (>50%) enabled us to identify the study that showed the highest effect size of
the whole database, d=3.78 (*Vogel, Stiles, and Gotesman, 2004, study a; see Appendix A). It is precisely this study that shows the
highest attrition in the posttest for the treated group (46% compared with 0% in the control group). Since the comorbidity data

Table 5
Simple weighted regression analyses of each continuous moderator variable on the d index for obsession and compulsion symptoms

Moderator variable k B Z Qe R?
(A) Treatment characteristics
Duration (in weeks) 23 -0.003 -0.103 (ns) 29.720 (ns) 0.0
Intensity (n. hours a week) 23 -0.049 -0.909 (ns) 29.044 (ns) .028
Magnitude (total n. of hours) 23 -0.007 -1.123 (ns) 28.467 (ns) .042
(B) Subject characteristics
Mean age (in years) 24 -0.027 -0.626 (ns) 30.975 (ns) .012
Gender (% male) 24 -0.011 -1.308 (ns) 30.233 (ns) .054
History (years with the problem) 17 0.006 0.252 (ns) 20.772 (ns) .003
(C) Methodological characteristics
Treatment attrition in the posttest 21 -0.001 -0.108 (ns) 27.844 (ns) 0.0
Control attrition in the posttest 21 -0.026 -2.151* 25.114 (ns) 156
Differential attrition in the posttest 21 0.020 1.807° 25.409 (ns) 114
Global attrition in the posttest 22 -0.020 -1.254 (ns) 28.735 (ns) .052
Design quality (scale of 0-5 points) 24 0.038 0.249 (ns) 31.299 (ns) .002
d index in the pretest (obsess/comp) 21 0.624 1.544 (ns) 23.465 (ns) .092
d index in the pretest (depression) 14 -0.529 1.226 (ns) 10.981 (ns) 120

(D) Extrinsic characteristics
Publication year 24 0.045 2.107* 28.830 (ns) 133

k: number of studies. ns: Nonsignificant result (p>.05). B: regression coefficient. Z: statistical test for the regression coefficient. Qg: statistical test to assess the
model misspecification. R?: proportion of variance accounted for. * p=.071. * p<.05.
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reported in the study referred to the pretest, the high attrition suffered between the pretest and the posttest may have affected the
real percentage of patients with comorbidity in the posttest. It is reasonable to assume that the majority of the patients that
abandoned the treatment were those that had comorbid disorders and, consequently, more difficulties in remaining on the
program. For this reason we carried out a sensitivity analysis which consisted of eliminating the aforementioned study, obtaining
in this case non-statistically significant differences between the mean effect sizes for high (d.=1.295) and low comorbidity
(d,=0.893) [Qg(1)=1.071, p=.301; ©»*=0.0].

3.6. Methodological characteristics

The analysis of the possible influence of the methodological characteristics of the studies plays a fundamental role in meta-
analysis, since it allows us to explore the presence of bias in the effect size estimates. Table 4 shows the ANOVAs of three qualitative
methodological characteristics: the design type (experimental versus quasi-experimental), the type of control group (active versus
non-active), and the control of psychodrugs during the treatment. In Table 5 simple regression analyses are presented for the
continuous methodological variables treatment group attrition, control group attrition, global attrition, and differential attrition in
the posttest, as well as the design quality (on a scale of O to 5 points) and the d index in the pretest for obsession and compulsion
symptoms and for depression measures.

Twenty of the 24 comparisons randomly assigned the subjects to the groups, whereas only 4 comparisons applied a non-
equivalent pretest-posttest control group design. Experimental comparisons obtained a mean effect size (d.=1.134) that was
slightly higher than that of quasi-experimental comparisons (d.=0.721), but the difference between them was not statistically
significant [Qg(1)=1.514, p=.218; ©?>=.003] (see Table 4).

The type of control group did not reach statistically significant differences either [Qg(1)=0.085, p=.769; w*=0.0], the mean
effect size for the comparisons that used an active control group (psychological and or pharmacological placebo) being very similar
to that in the studies which used a non-active, waiting-list control group (dactive=1.044 and dnon-active=1.115, respectively). An
approximate estimate of the non-specific effects of psychological treatment for OCD, don-specific €an be obtained by calculating the
difference between the mean d indices for the two types of control groups: dyon-specific=ANon-active ~ dactive = 1.115-1.044=0.071. A d
index of 0.071 reveals that psychological treatment for OCD has non-specific effects with a practically negligible relevance.

Other methodological variables such as the control of psychodrugs during the treatment (w?=0.0) and the design quality
(R?=.002) showed a no statistically significant relationship with effect size, both with practically null proportions of variance
accounted for (see Tables 4 and 5, respectively). The only methodological variables that showed statistically significant associations
with effect size were the control group attrition and the differential attrition between the treatment and the control groups in the
posttest (see Table 5). In particular, the control group attrition had a negative relationship with effect size (B=-0.026; Z=-2.151,
p<.05; R?=.156); that is, the larger the attrition in the control group the lower the effect size. The differential attrition between the
treatment and the control groups showed a positive, marginally significant relationship with the effect size (B=0.020; Z=1.807,
p=.071; R*=.114). Since the differential attrition was calculated as the difference between the attrition of the treated group minus
that of the control group, the existence of a positive relationship between this variable and the effect size shows that the higher the
attrition of the treated group in comparison with the control group the more the effect size increased. Nevertheless, a sensitivity
analysis revealed that once the study by *Vogel et al. (2004, study a) was deleted, which had a high differential attrition (46% in the
treated group compared with 0% in the control group), the relationship between differential attrition and effect size disappeared
(p=.655; R*=.009).

3.6.1. Controlling for the d index in the pretest

The d values in the posttest can provide a biased estimate of the treatment effect if the two groups were not equated in the
pretest with regards to the dependent variable(s). This can happen even when studies apply an experimental design (i.e., random
assignment of subjects to the groups) if the sample sizes are small (n1<30 subjects per group) and/or there is differential attrition. A
way of testing whether the studies examined had equated the dependent variables in the treated and control groups in the pretest
consists of calculating the d index, defined as the difference between the means of the two groups in the pretest divided by a
pooled estimate of the standard deviation.

Table 6 shows the mean d indices in the pretest for the different outcome measures, as well as the heterogeneity Q tests and the
P indices. As Table 6 shows, for all the outcome measures the mean d index was close to the value zero and the corresponding

Table 6

Summary results for the d index in the pretest for the different outcome measures (combining self-reports and clinician assessments)

Outcome measure k d. (95% C.L.) Q? 2
Obsessions and compulsions 20 0.006 (-0.127; 0.138) 13.432 0.0
General anxiety 6 0.096 (-0.194; 0.385) 5.053 1.0
Depression 13 -0.078 (-0.246; 0.091) 12.750 5.9
Social adjustment 7 0.118 (-0.072; 0.307) 3.009 0.0
Other outcome measures 8 0.059 (-0.114; 0.231) 2412 0.0
Global results 20 0.005 (-0.127; 0.138) 10.507 0.0

2 All the Q statistics were not statistically significant (p>.05). k: number of studies. d.: weighted mean d index in the pretest. 95% C.L.: 95% confidence interval
around the mean d index. Q: heterogeneity Q statistic. I*: I> heterogeneity index (%).
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confidence intervals reflected an absence of statistically significant differences between the means of the treated and control
groups. Therefore we can confirm that the examined studies were able to equate the treatment and control groups in the pretest
with regards to the dependent variables. Furthermore, the analysis of the heterogeneity of the d indices in the pretest proved that
these were homogeneous around the mean effect for all the outcome measures, since none of the Q tests were statistically
significant (p>.05) and the I indices were practically null. For all of these reasons, we can conclude that the studies included in the
meta-analysis controlled for the starting point of the two groups in the dependent variables reasonably well.

Nevertheless, there was still the possibility that there was a relationship between the d index in the pretest and the d index in
the posttest of the studies. In order to examine this possibility, we carried out simple weighted regression analyses, taking the d
index in the pretest as a predictor variable and the d index in the posttest (the effect size) as a dependent variable. Table 5 shows
the results for the two most relevant outcome measures: obsession and compulsion symptoms and depression measures. In both
cases the d index in the pretest showed a slight, but relevant, proportion of variance accounted for (R>=.092 and .120, respectively),
although not reaching statistical significance (p>.05). The positive sign of the regression coefficient for obsessions and
compulsions means that the better the subjects of the treated group in the pretest with respect to those of the control group the
more favorable the d index in the posttest for the treated group. Quite the contrary happened with depression symptoms: the
negative sign of the regression coefficient means that the worse the subjects of the treated group in the pretest in comparison to
those of the control group, the more favorable the d index in the posttest for the treated group.

Focusing our attention on the symptoms of obsessions and compulsions, and since the d index in the pretest showed a
considerable proportion of variance explained of .092, (although not statistically significant), the average effect sizes obtained for
ERP and CR shown in Table 2 could be biased due to the relationship that exists between the d indices of the pretest and the
posttest. In order to control for the influence of the d index in the pretest we applied a multiple regression model in which we took
the d index in the posttest as the dependent variable and we defined three predictor variables: the d index in the pretest (to control
for its influence) and two dummy variables that indicated the presence versus absence (1, presence; 0, absence) of ERP and CR,
respectively. The resulting regression model did not reach statistical significance and the proportion of variance explained was
irrelevant [Qgr(3)=2.477, p=.479; R*=.103]. Furthermore, none of the three predictors were statistically significant (p>.05),
indicating that once the influence of the d index was controlled for in the pretest, ERP and CR did not show a differential effect in
the treatment of OCD. Applying the predictive model to obtain a mean estimate of the effects of applying ERP and CR separately and
ERP together with CR, we obtained predicted d indices of 1.073, 1.069 and 0.963, respectively.® These estimates were very similar to
the mean effects obtained with the ANOVA shown in Table 2: d,=1.127,1.090 and 0.998 for ERP alone, CR alone, and ERP with CR,
respectively. Therefore, all the analyses carried out led us to conclude that ERP and CR are equally effective in the treatment of OCD
and that the combination of the two techniques did not seem to produce an improvement in effectiveness over and above that
showed by the two techniques separately.

3.7. Extrinsic variables

Finally, we tested the relationship between the effect size for obsessions and compulsions and two extrinsic variables: the
discipline of the principal researcher of each study, distinguishing between psychologists and psychiatrists (Table 4), and the year
the study was carried out or published (Table 5). Although the extrinsic characteristics are so called because they refer to aspects
that, a priori, should not affect the results of the studies, the existence of a statistical association with the effect sizes has
occasionally been detected in other meta-analyses. In fact, we have found such a relationship with both variables in our meta-
analysis. First, the classification of the studies depending on whether the principal researcher was a psychologist or psychiatrist
reached a statistically significant relationship [Qg(1)=7.245, p=.007; ®?=.204], the effect size being greater for psychologists
(d+=1.825) than for psychiatrists (d.=0.929). Second, we obtained a positive and marginally significant relationship of the
publication year with the effect size (B=0.045; Z=2.107; R*=.133); the positive sign of the regression coefficient indicated that the
most recent studies seem to obtain larger effect sizes than the older studies.

4. Discussion

In this paper we have presented the results of a meta-analytic investigation on the effectiveness of the psychological treatments
of OCD. In order to do this, we selected a total of 19 studies that fulfilled our selection criteria creating a total of 24 comparisons
between a group treated with psychological treatment and a control group. Unlike the previous meta-analyses on this subject,
which applied fixed-effects models, in the statistical analysis of the data we applied random- and mixed-effects models, since it is
currently considered that they better represent the variability exhibited by the empirical studies (Field, 2001, 2003; Hedges &
Vevea, 1998; National Research Council, 1992).

The results showed that the psychological treatment of OCD achieves a clinically relevant effectiveness, both for the measures of
obsessions and compulsions and for those of general anxiety, depression, social adjustment, and other related measures. As was to
be expected, the improvement was greater for obsessions and compulsions, followed by other outcome measures, social
adjustment, general anxiety, and depression, in order of the effect magnitude exhibited. The effect sizes obtained with the self-
reports were smaller for the symptoms of obsessions and compulsions than the clinician assessments, a result that coincides with

8 The predictive equation was: d'=1.180+0.612 X dpeest—0.107 x ERP-0.111 xCR, where d' was the effectiveness prediction in the posttest and dpyetest Was the d
index in the pretest. The predictions reported in the text were obtained fixing dpretest=0.
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the findings of the meta-analyses by Abramowitz (1996, 1997) and Christensen et al. (1987), and differs from those of Kobak et al.
(1998). The high heterogeneity found between the effect sizes of the studies indicated that multiple factors exist to cause such
variability.

Once the relevant statistical adjustments were made, we found that ERP, CR, and a combination of the two were very effective in
reducing the symptoms of obsessions and compulsions and they seemed to show a similar effectiveness. In addition, the
combination of ERP and CR did not improve the benefits achieved by these two techniques separately. Our estimates of the mean
effect size for ERP (d.=1.127), CR (d+=1.099), and ERP+CR (d.=0.998) were very similar to those obtained in the meta-analyses of
Abramowitz (1997), Abramowitz et al. (2002), and Eddy et al. (2004).° In particular, Abramowitz et al. (2002) obtained mean effect
sizes for ERP, CR, and ERP+CR of d=1.50, 1.19, and 0.99, respectively. Although Abramowitz et al. (2002) concluded that the “results
of comparisons between treated and non-treated patients indicate that ERP is associated with larger reductions in OCD symptoms
than either cognitive therapy alone, or in combination with ERP” (p. 100), the effect sizes obtained do not seem to back up this
statement. In our meta-analysis the only three studies that compared ERP and CR directly with a control group were *McLean et al.
(2001), *Van Balkom et al. (1998), and *Vogel et al. (2004) (see Appendix A). Whereas *McLean et al. (2001, studies a and b)
obtained a higher effect size for ERP (d=1.62) than for CR (d=0.98), “Van Balkom et al. (1998, studies a and b) obtained the opposite
result (ERP: d=0.49; CR: d=0.67). Finally, *Vogel et al. (2004, studies a and b) obtained a greater effect size with ERP alone (d=3.78)
than with ERP+CR (d=1.59), but the differential attrition between the treated and control groups in the comparison of ERP alone
was unusually high (46%), which gives cause to suspect that the aforementioned estimate might have suffered a positive bias due to
a substantial loss of subjects in the treatment group.

The reason that ERP and CR are so similar could be due to the fact that both techniques incorporate similar treatment strategies.
Thus, for example, the application of CR often involves behavioral experiments that include exposure to anxiety-evoking situations
to negate their irrational thoughts, so CR also incorporates behavioral as well as cognitive components. On the other hand, the
application of ERP involves arguing with the patient about his/her beliefs on fear and his/her irrational thoughts on decision-
making under uncertainty, so ERP contains its own elements of cognitive therapy. An alternative interpretation of the absence of
clear differences between the effectiveness of ERP and CR (e.g., Emmelkamp et al., 2002) involves considering that ERP is more
effective than CR, but the studies that compare ERP with CR have taken special care to avoid the use of cognitive elements in ERP,
while the application of CR often includes elements of exposure.

Of the different types of exposure, our results are in line with those obtained by Abramowitz (1996; Abramowitz et al., 2002) in
that they indicate that the combination of exposure in vivo with exposure in imagination obtains slightly improved benefits in
comparison with those of exposure in vivo alone, and that therapist-guided exposure is more effective than assisted self-exposure
in reducing the symptoms of obsessions and compulsions.

With regards to the reduction of depression symptoms, we have found evidence in favor of ERP and the combination of ERP and
CR, although CR alone does not seem to achieve beneficial results. This last result should be interpreted cautiously however, since
we only have two comparisons that evaluated the effect of CR on the symptoms of depression. On the other hand, the combination
of exposure in vivo and in imagination achieved a greater reduction of depressive symptoms than exposure in vivo alone.

With respect to other treatment variables, we did not find a relationship between the duration, the intensity, and the
magnitude of the intervention with the effect size. These results agree with those of Abramowitz (1996), but not with those of
Abramowitz et al. (2002), who obtained a negative and statistically significant relationship between the duration and the intensity
of the intervention with the effect size. The comparison of individual versus group therapy did not produce relevant differences,
which enables us to conclude that group therapy is equally effective in patients with OCD, as Anderson and Rees (2007) have
recently found.

The only patient characteristic that had a significant relationship with effect size was the presence of comorbidity in the sample,
the results being better for the samples that had a high percentage of patients with comorbid disorders (over 50%) than for the
samples with a low percentage of comorbidity. However, this result should be interpreted with extreme caution, since a sensitivity
analysis allowed us to detect a study with high comorbidity that also presented high attrition for the treated group in the posttest,
and in addition, it obtained the highest effect size of all the comparisons (*Vogel et al., 2004, study a). Its elimination from the
analyses led to the disappearance of the relationship between effect size and comorbidity.

In accordance with the results of Abramowitz et al. (2002), neither the average age of the patients, the percentage of men in the
sample nor the average illness duration presented a statistical relationship with the effect size.

In our meta-analysis we took great care to test the possible influence of methodological characteristics on the results. We found
that the effect size estimates for the experimental and quasi-experimental studies were very similar, as well as the effect sizes
obtained for the comparisons with active and non-active control groups. The comparison between these last two mean effect sizes
allowed us to estimate the degree to which the non-specific effects of the treatments could be affecting the results. We showed that
in the psychological treatment of OCD non-specific effects can be considered to be of a practically negligible magnitude and of no
clinical relevance (don-specific=0.071). The design quality showed a non-significant relationship with the effect size, as did the
attrition of the treated group and the global attrition in the posttest. The only methodological variables that presented a significant
relationship with the effect size were the attrition of the control group and the differential attrition between the treated and
control groups. However, the elimination of a comparison that showed a high differential attrition (*Vogel et al., 2004, study a)

9 Actually, Eddy et al. (2004) concluded that the use of ERP alone or in combination with CR was more effective than CR alone. However, the average effect sizes
that these authors reported in their meta-analysis for the three treatments were d=1.53, 1.39, and 1.54, respectively. These estimates are similar to the ones that
we obtained in our meta-analysis and they do not seem to show a clear superiority of ERP over CR.
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cancelled the statistical significance found for differential attrition. Finally, the analysis of publication bias enabled us to discard
this as a possible threat against the validity of the results of our meta-analysis.

Since the d index in the pretest showed a positive, although weak and non-significant, relationship with the effect size in the
posttest, we applied a multiple regression model to test the differential effectiveness of ERP and CR controlling for the influence of
the d index in the pretest. The results confirmed those previously obtained with the ANOVA in not finding a significant relationship
between these predictors and the effect size. In fact, the effect size estimates for ERP, CR, and ERP+CR with the regression model
were very similar to those obtained in the previous ANOVA.

4.1. Implications for clinical practice

Our results have clear implications for clinical practice with OCD patients. Both ERP and CR have proved to be effective
treatments to reduce obsessive-compulsive symptoms in patients with OCD. In spite of the lack of studies that offer more clarifying
data, and although a clear superiority of ERP over CR has not been proven in terms of effectiveness, the higher simplicity of ERP in
comparison with CR constitutes an important advantage for its implementation in professional practice. This, together with the
large number of analyzed studies that have used ERP with positive results, leads us to suggest that ERP would be the treatment of
choice. One weakness in the results of our meta-analysis is that we have only been able to detect three comparisons that analyzed
the effectiveness of CR alone in comparison with a control group (*Jones & Menzies, 1998; McLean et al., 2001, study a; *Van Balkom
et al., 1998, study a). Therefore, more research is required to examine the benefits of CR alone before we can recommend it as a
treatment of choice.

Of the various modes of exposure, the most effective is the therapist-guided exposure and that which combines exposure in
vivo with exposure in imagination. In this sense, the alternatives based on the self-application of ERP and the use of the telephone
or the computer as a substitute for direct patient-therapist contact do not seem to offer guaranties of effectiveness. Furthermore,
the fact that group treatment achieved similar results to individual therapy demonstrates its greater efficiency in reducing the
costs and resources necessary for its application. All these considerations lead us to propose that the basic elements of ERP can be
implemented following a standard protocol, but leaving a small margin of adaptation to the personal characteristics of the patient
(age, sex, illness duration, comorbidity) and of the therapist (degree of experience).

Although the Task Force on Promotion and Dissemination of Psychological Procedures (1995) has recommended ERP and
selective serotonin reuptake inhibitors (SSRIs) as the empirically validated treatments for OCD in adults, ERP treatment is being
underexploited in the national health services because of its high cost. Thus, a nationally representative sample of psychiatrists in
the USA studied by Blanco, Olfson, Stein, Simpson, Gameroff, and Narrow (2006) showed that 65% of adult patients with OCD were
treated with an SSRI, whereas only 7.5% of patients received cognitive-behavioral therapy. Future research in this field should carry
out cost-effectiveness analyses in terms of treatment duration, number of sessions, and level of expertise needed by the clinicians.
In this way, the good results found for group therapy can help to optimize resources.

4.2. Implications for future research

Our results enable us to present several implications for future research in this field. First, the primary studies on the treatment
of OCD show deficiencies in the reporting of important characteristics related to the treatment applied, such as a detailed
description of the specific components of the treatment, and to the patient samples, such as the distribution of comorbidity in the
sample or the illness duration. These deficiencies affect the capability of the meta-analyses to detect moderator variables of the
results.

Another aspect that should be improved in the design of these studies concerns the obtaining of follow-up data for the treated
and control groups. Half of the comparisons of our meta-analysis obtained follow-up data, but the periods were very short (median
follow-up=3 months; minimum=3 months; maximum=12 months). Furthermore, the studies that reported follow-up data only
did so for the treated group, since for ethical reasons the control group patients often receive treatment once the experimental
phase of the study has finished. In our meta-analysis the only study that reported follow-up data for the two groups was that of
*Fineberg, Hughes, Gale, and Roberts (2005) which, in a follow-up of two months, enabled us to obtain an effect size estimate for
the symptoms of obsessions and compulsions of d=0.492. This limitation of the primary studies limits, in turn, the possibilities of
investigating via meta-analysis how the benefits achieved by the treatment evolve over time. One solution to this problem consists
of calculating a d index for each group separately via the difference between the means of the pretest and the follow-up divided by
an estimate of the standard deviation. These indices do not enable us to control numerous confounding variables however. For this
reason, it would be ideal to obtain comparisons between the treated group and the control group over long enough follow-up
periods to enable us to evaluate the stability of the therapeutic benefits achieved by the treatment. The need to build follow-up into
the studies is of particular importance in chronic disorders such as OCD.

Finally, it is necessary to consider that the differences between the results of our meta-analysis and those of previous ones could
be due to differences in the meta-analytic method applied. As it was stated in the Introduction, we have applied meta-analytic
techniques based on random- and mixed-effects models, as opposed to the fixed-effects models that were used in previous meta-
analyses. Since random- and mixed-effects models are more appropriate for the nature of the data that are examined in meta-
analysis, we recommend their use instead of the fixed-effects model.

Another difference between the different meta-analyses carried out on this subject lies in the effect size index used. Even
though in all cases a standardized mean difference is used, meta-analyses differ in how they define such a difference, which could
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be a within-group difference (pretest versus posttest; e.g., Abramowitz, 1996; Christensen et al., 1987; Eddy et al., 2004), a
between-group difference (treated group versus control group in the posttest; e.g., Abramowitz, 1997; Abramowitz et al., 2002;
Eddy et al., 2004), or even a difference that combines the pretest-posttest changes with between-group comparison (e.g., Kobak
et al.,, 1998). These effect size indices are in different metrics and are not therefore directly comparable (cf e.g., Morris & DeShon,
2002; Viechtbauer, 2007).

We also recommend that the meta-analyses in this field calculate the d index in the pretest to test its possible relationship with
the effect size. And finally, given the difficulty of incorporating unpublished studies into the meta-analysis in this field, it is advised
to routinely examine whether publication bias may be a threat to the validity of the results.

Appendix A. Some of the main characteristics and d indices of each study included in the meta-analysis

Study (year) Treatment Type of Mode of Duration Mean % Comorbidity Design Differential Design N  doc dy
exposure exposure (in weeks) age  male type attrition (%) quality
*Black et al. (1998) ERP+CR 1 1 12.0 3000 20 <50% 1 0.00 1.5 18 143 -
*Cordioli et al. (2003) ERP+CR* 1 1 12.0 36.50 489 - 2 0.20 2.5 45 107 -
*Fals-Stewart et al. (1993)? ERP 2 1 12.0 30.50 45.0 <50% 2 3.00 3.5 61 092 095
*Fals-Stewart et al. (1993)° ERP 2 1 12.0 30.50 45.0 <50% 2 10.00 3.5 61 091 143
*Fineberg et al. (2005) ERP+CR 1 1 12.0 3910 243 1 -31.00 2.0 34 028 076
*Foa et al. (2005) ERP 2 1 12.0 3380 38.0 2 2.00 3.0 41 165 -
*Freeston et al. (1997) ERP+CR 2 1 19.2 3580 550 . 2 -8.60 3.0 29 101 -0.06
*Greist et al. (2002)* ERP 1 3 11.0 39.00 580 <50% 2 8.00 3.0 121 1.00 0.28
*Greist et al. (2002)° ERP 1 2 - 39.00 58.0 <50% 2 13.00 3.0 121 073 0.05
*Jones and Menzies (1998) CR - - 8.0 3850 95 - 2 -0.80 2.0 21 188 0.80
*Kozak, Liebowitz, and Foa ERP 2 1 12.0 3480 536 - 2 7.78 3.0 29 108 -
(2000)
*Lindsay, Crino, and Andrews  ERP 1 1 3.0 3280 333 - 2 0.00 4.0 18 233 058
(1997)
*Lovell, Marks, Noshirvani, and ERP 1 2 8.0 35.00 41.7 - 2 -8.30 2.0 12 -023 -0.11
O'Sullivan (1994)
*Marks, Stern, Cobb, and ERP 1 1 3.0 3550 30.0 >50% 2 - 3.0 20 019 -0.06
McDonald (1980)
*McLean et al. (2001)? CR - - 12.0 3500 524 - 2 - 2.0 51 098 -
*McLean et al. (2001)° ERP 1 1 12.0 3500 524 - 2 - 2.0 49 162 -
*Nakatani et al. (2005) ERP 1 1 12.0 34.01 333 >50% 2 -2.10 2.5 18 3.00 -028
*0'Connor, Todorov, Robillard, ERP+CR - 1 20.0 3730 583 <50% 1 0.00 1.0 12 086 -
Borgeat, and Brault (1999)
*O'Connor et al. (2006) ERP+CR 1 1 20.0 3700 300 . 2 0.00 2.5 20 149 135
*Taylor et al. (2003) ERP+CR 1 2 12.0 38.00 240 <50% 1 10.00 0.5 26 060 -
*Van Balkom et al. (1998)* CR - - 8.0 3450 371 2 12.90 2.0 35 067 010
*Van Balkom et al. (1998)° ERP 1 1 8.0 3460 457 . 2 2.50 2.0 35 049 027
*Vogel et al. (2004)? ERP® 2 1 6.0 3930 16.0 >50% 2 46.00 1.0 15 378 314
“Vogel et al. (2004)° ERP+CR 2 1 6.0 3140 440 >50% 2 0.00 2.5 19 159 158

“The treatment included group dynamic.

PThe treatment included reduction of psychophysiological arousal. Type of exposure: 1, in vivo exposure; 2, mixed exposure (in vivo and in imagination). Mode of
exposure: 1, therapist-guided exposure; 2, therapist-assisted self-exposure; 3, mixed exposure. Design type: 1, quasi-experimental; 2, experimental.

N: total sample size in the posttest. d,: standardized mean difference for obsession and compulsion symptoms. dq: standardized mean difference for depression
symptoms.
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