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Meta-Analysis of Cognitive—Behavioral Treatments for Generalized
Anxiety Disorder: A Comparison With Pharmacotherapy

Kristin Mitte
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The efficacy of (cognitive) behavioral therapy ([C]BT) for generalized anxiety disorder was investigated
and compared with the efficacy of pharmacological therapy using meta-analytic techniques. A total of 65
(C)BT studies and pharmacological studies were included. (C)BT was more effective than control
conditions. The results of the comparison between (C)BT and pharmacotherapy varied according to the
meta-analytic methods used. Conclusions about differences in efficacy between therapy approaches are
limited when all available studies are included owing to a number of factors that influence effect sizes.
When only those studies that directly compared both therapies were included in the analysis, there were
no significant differences in efficacy. Attrition rates were lower for (C)BT, indicating that it is better

tolerated by patients.
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Generalized anxiety disorder (GAD) is a common mental dis-
order. Data collected in the United States indicate that approxi-
mately 5% of the general population suffers from the disorder at
least once in their lifetime (Kessler et al., 1994). Women are more
often affected than men, with prevalence rates approximately twice
as high (Wittchen, Zhao, Kessler, & Eaton, 1994). Furthermore,
Kessler, Mickelson, Barber, and Wang (2001) found that in com-
parison with those experiencing 25 other common physical con-
ditions and mental disorders, people with GAD reported the high-
est number of days off work, with an average of 6 days per month
prior to taking part in the study.

In the third edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-III; American Psychiatric Association,
1980), GAD was defined as uncontrollable and diffuse anxiety or
worry with several related psychophysiological symptoms that
persists for 1 month or longer. The third edition, revised (DSM—
III-R; American Psychiatric Association, 1987), and the fourth
edition (DSM-IV; American Psychiatric Association, 1994) in-
cluded some changes in the diagnostic criteria. First, the minimum
duration of the symptoms was increased from 1 month to
6 months. Second, the cognitive symptoms of chronic worrying
became the defining features of GAD. In contrast, in DSM-III the
most important criteria related to symptoms of arousal, for exam-
ple, somatic symptoms and muscle tension. However, even now,
some authors continue to emphasize the associated symptoms of
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arousal and question the utility of focusing on worry (see also
Rickels & Rynn, 2001).

(Cognitive) behavior therapy ([C]BT) is commonly used to treat
patients with GAD. Such treatments include, for example, applied
relaxation, cognitive restructuring of dysfunctional beliefs, and
cognitive exposure to worry. However, compared with psycho-
pharmacological approaches, research has paid little attention to
psychological treatments. Although benzodiazepines have long
been used, drugs of the class of azapirones (e.g., buspirone) and
antidepressants (e.g., selective serotonin reuptake inhibitors;
SSRIs) are now used. Thus, there is a need to address the question
of whether (C)BT is effective in the treatment of GAD and also to
compare its efficacy with that of pharmacotherapy.

Although a meta-analysis including the results of 35 studies has
already been carried out on this issue (Gould, Otto, Pollack, &
Yap, 1997), a new one is now required, as a number of additional
relevant efficacy studies have since been conducted and new
meta-analytic techniques have been developed. The present meta-
analysis includes the following improvements. First, it provides a
comprehensive quantitative summary of 65 controlled studies.
Second, the random-effects model (REM) was used to compute
average effect sizes and regression analyses. Two statistical mod-
els are used in meta-analyses, which differ in their statistical and
sampling assumptions and in the conclusions drawn: the fixed-
effects model (FEM) and the REM. In the FEM, the results of a
meta-analysis are restricted to the studies included. Results “apply
to this collection of studies and say nothing about other studies that
may be done later, could have been done earlier, or may have
already been done but are not included among the observed stud-
ies” (Hedges & Vevea, 1998, p. 487). In contrast, when the REM
is used, results can be generalized beyond the studies selected and
inferences apply to treatment efficacy in general, which is more
appropriate in current research syntheses. Third, the present meta-
analysis included several sensitivity analyses. In research synthe-
ses, many meta-analytic decisions are made that can affect the
results, for example, which studies are included or how effect sizes
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are computed. Analyses are therefore conducted to evaluate the
effects of these decisions on mean effect sizes by changing the
meta-analytic methods. That is, sensitivity analyses are performed
to examine the robustness of results and conclusions. In the present
meta-analysis, sensitivity analyses were conducted on, for exam-
ple, modifications in methods of calculating effect sizes (including
only those effect sizes calculated by means and standard devia-
tions), modifications in the effect size distribution (including out-
liers), or modifications in the modes of comparing different treat-
ment approaches (comparing [C]BT with all available drug studies
vs. comparing [C]BT only with currently used drug classes, i.e.,
excluding benzodiazepines and any drug not marketed after com-
pletion of clinical trials). Fourth, publication bias, that is, a bias
against studies with nonsignificant findings, was assessed and
taken into account by using trim-and-fill analysis to compare
(O)BT and pharmacotherapy. Trim-and-fill analysis (Duval &
Tweedie, 2000) is used in meta-analysis to correct the funnel plot
by estimating the number of missing studies and the effect sizes of
these studies. Trim-and-fill analysis thus allows the calculation of
mean effects corrected for publication bias. Fifth, several method-
ological differences between studies, such as the dropout rate or
sample size, were controlled for when different therapy approaches
were compared. And finally, a method was used that allows the
comparison of studies with different control groups.

Method

An extensive literature search was conducted in various databases
(MEDLINE and PsycINFO from the 1st available year to May 2002) using
the search terms general* anxiety, treatment, and *therapy. Additional
titles were identified by a manual search in important journals and lists of
references given in previous meta-analyses or primary studies. With a view
to reducing file-drawer effects, I attempted to locate unpublished work
using the Internet and by contacting researchers and pharmaceutical com-
panies. However, 1 found only one unpublished study investigating the
efficacy of pharmacotherapy (lesopitron). Suitable studies were selected
for inclusion according to the following criteria.

1. Studies were published in either English or German.

2. All adult participants had been diagnosed with GAD according to a
standardized diagnostic classification system (e.g., DSM), or an exact
description of the disorder including the duration of symptoms was pre-
sented. It was considered insufficient if the patients were described as
“anxious” or “neurotic.” Studies with children and adolescents or older
persons were not included.

3. Participants had received some form of (C)BT or pharmacotherapy.
Behavioral therapy was defined as “direct attempts to reduce dysfunctional
emotions and behavior by altering behavior” (Brewin, 1996, p. 34) and
cognitive therapy as “attempts to reduce dysfunctional emotions and be-
havior by altering individual appraisals and thinking patterns” (Brewin,
1996, p. 34). Cognitive—behavioral therapy used both methods. Pharma-
cotherapy was conducted with a minimum duration of 14 days and with a
designation of the used substance with the nonproprietary name.

4. No case studies were included.

5. Studies used an adequate control group including waiting lists, pill
placebo, or therapy placebo. Therapy placebo was defined as the realiza-
tion of factors common to all psychological therapies; studies using meth-
ods of behavioral or cognitive therapy, including relaxation, as the control
condition were excluded. Studies investigating both cognitive—behavior
therapy and pharmacological therapy were included.

6. No reports on the results of a subsample or double publications were
included if they could be clearly assigned to a larger study.

7. Treatment outcome was established by self-report; observer-rated
measures; or behavioral tests of anxiety, depression, quality of life, or

clinical significance. The latter applied to anxiety only and included
responder status, defined as a meaningful improvement (e.g., a 50% change
on an assessment scale); end-state status, defined as a comparison with the
normative population (e.g., no diagnosis); or both. Data were excluded if
they could not be assigned to one of these categories.

8. Studies were required to give sufficient information to permit calcu-
lation of effect sizes, including means and standard deviations, ¢ or F
values, change scores, frequencies, and probability levels. If these indices
were not reported and the study had been published within the past few
years, I attempted to contact the authors. Some meta-analysts have in-
cluded only studies that give means and standard deviations. However, it
should be noted that excluding a study because no means and standard
deviations are reported may result in a greater bias than if the study is
included and the best available estimator is calculated. The reasons why
these values have been excluded in the study may plausibly be directly
linked to the result of the study (e.g., studies having failed to find a
significant effect may tend to exclude means and standard deviations).
Excluding such studies would therefore reduce the representativeness of
the sample of studies selected for the meta-analysis and thus also the
generalizability of its results.

No additional exclusion criteria assessing the quality of the studies were
applied. However, most studies had used a randomized design (for two
studies this variable was not codable, and one was nonrandomized). Non-
randomized studies were not excluded because the relationship between
study quality and effect size is still a point at issue. In the pioneering
meta-analysis conducted by Smith, Glass, and Miller (1980), there were no
significant differences in effect sizes between randomized studies and
nonequivalent control group designs. The same results were found by
Lipsey and Wilson (1993) across 74 meta-analyses and Heinsman and
Shadish (1996) across 98 studies after controlling for other methodological
variables. In contrast, in a review of 100 studies of marital or family
psychotherapy, Shadish and Ragsdale (1996) found a significantly greater
effect size for randomized studies, even after controlling for covariates.
Several authors therefore have recommended that the difference between
randomized and nonrandomized studies be investigated in meta-analyses
and taken into account when interpreting the findings (e.g., Hunter &
Schmidt, 1990). However, the number of randomized studies included in
the present meta-analysis was too small to evaluate this difference.

In the present research, a coding form consisting of items assessing
methodological and clinical aspects of the studies was used; I completed it.
To assess interrater reliability, I and three trained psychology students who
were working on their diploma theses on therapy research independently
coded 10 randomly selected studies. The coding form had an overall
reliability of greater than .75 across all variables and individual item
reliabilities of not less than .50 (according to Fleiss, 1981, this is excellent
reliability). A total of 19 publications—13 studies comparing (C)BT with
a control group and 6 studies comparing (C)BT with pharmacotherapy—
met selection criteria for (C)BT trials, the data of 869 patients being
included in the meta-analysis. The average age was 37.36 years, the
average duration of GAD was 6.31 years, and 61.7% of the patients were
women. Table 1 shows the effect sizes of the studies selected. It should be
noted that some of the studies included in the meta-analysis by Gould et al.
(1997) were not included in the current meta-analysis because of our strict
exclusion criteria (e.g., Borkovec et al., 1987, in which the treatment of the
control group consisted of relaxation, or Rice, Blanchard, & Purcell, 1993,
in which some participants were diagnosed with subclinical GAD). The
effect sizes of the (C)BT studies were compared with those of clinical drug
trials of GAD (Mitte, Noack, Steil, & Hautzinger, 2005), so that a total of
65 studies with 7,739 patients were included in the analysis.

With regard to statistical analyses, computation of effect sizes was
carried out using the standardized mean difference statistic Hedges’s g
between groups (Hedges’s g is the difference between the means divided
by the pooled standard deviations; Hedges & Olkin, 1985) or the algebra-
ically equivalent effect sizes computed from the ¢ and F values (Ray &



Table 1

Effect Sizes of Included Studies
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Study

Barlow et al. (1984)

Barlow et al. (1992)

Biswas et al. (1995)
Blowers et al. (1987)
Borkovec & Costello (1993)

Bowman et al. (1997)*
Butler et al. (1987)

CBT, waiting list

BT, waiting list

CT, waiting list

CBT, waiting list

BT, benzodiazepines
CBT, benzodiazepines

Anxiety management training, waiting list
Anxiety management training, therapy placebo

BT, therapy placebo
CBT, therapy placebo

Self-examination therapy, waiting list
Anxiety management training, waiting list

Butler et al. (1991) BT, waiting list
CBT, waiting list
Cragan & Deffenbacher (1984)
BT, waiting list
Jannoun et al. (1982)
Kohli et al. (2000)
Ladouceur et al. (2000)
Linden et al. (2002)
Lindsay et al. (1987)

CBT, waiting list

Anxiety management training, waiting list

Anxiety management training, waiting list
Relaxation, pharmacotherapy

CBT, therapy placebo
Anxiety management therapy, waiting list

Anxiety management therapy,

benzodiazepines

CBT, waiting list

CBT, benzodiazepines

Power et al. (1989) CBT, pill placebo

CBT, benzodiazepines

Power et al. (1990) CBT, pill placebo

CBT, benzodiazepines
BT, pharmacotherapy

Sarkar et al. (1999)

White et al. (1992) BT, waiting list

BT, therapy placebo

CT, waiting list

CT, therapy placebo

CBT, waiting list

CBT, therapy placebo

Woodward & Jones (1980) BT, waiting list
CT, waiting list

CBT, waiting list

Anxiety  Depression
Groups effect size  effect size

2.24 —
0.93 0.54
1.02 0.85
0.65 0.41

—0.52 —
0.04 —
0.65 —
0.09 —
0.60 0.45
0.68 0.81
0.95 —
1.00 1.00
0.44 0.23
1.00 0.66
1.14 0.90
1.24 0.73
1.07 0.87
0.64 —
1.39 1.48
0.48 —
0.73 0.42
0.17 —0.09
1.27 1.65
0.77 0.86
1.12 —
0.85 —
1.22 0.51
0.53 —

—0.06 —
0.50 0.83
0.38 0.56
0.55 1.07
0.30 0.42
0.44 0.64
0.37 0.33
0.46 —
0.29 —
0.77 —

Note.
behavioral techniques.

CBT = cognitive—behavioral therapy; BT = behavioral therapy; CT = cognitive therapy without

# Study was excluded in the subsequent analyses because therapy was restricted to use of a booklet; in contrast,
other studies in which a self-help treatment was investigated included longer lasting contact with the therapist.

Shadish, 1996). When the relevant means and standard deviations or ¢ and
F values were not reported, effect sizes were calculated by various other
methods. Odds ratios were computed and transformed into Hedges’s g on
the basis of dichotomous data (e.g., responder status; Haddock, Rindskopf,
& Shadish, 1998; Rosenthal, 1994). In cases in which change scores alone
are reported, the correlation between pre- and posttest scores is required for
computation of Hedges’s g. However, most of the studies failed to report
these correlations, and it was thus necessary to use an estimator of r = .81
(this is the mean retest reliability of 23 frequently used instruments for
anxiety disorders). This estimator is higher than that used by Smith et al.
(1980), that is, r = .50 for a period of 2 to 6 months. However, Ray and
Shadish showed that if an estimator of r = .50 is used, a higher result is
obtained for effect sizes based on change scores than for effect sizes based
on means and standard deviations. Because the effect size is higher when
computed from a lower pre—post correlation, Ray and Shadish postulated
that Smith et al.’s (1980) estimator may well be too small.

In addition, if the studies included in the present meta-analysis did not
publish the exact statistical results of analyses, the effect sizes were

inferred from the 7 values of significance levels used to describe the results
(“highly significant”: p = .01; “significant”: p = .05; “marginally signif-
icant”: p = .10; “nonsignificant”: g = 0). It should, however, be noted that
effect sizes computed by this method may possibly underestimate the real
effect (Ray & Shadish, 1996). An additional sensitivity analysis was
therefore carried out to examine the impact of these effect sizes on the
average effect size across the studies. Only effect sizes based on means and
standard deviations were included in this sensitivity analysis.

In the case of the same results being presented with various statistical
values (e.g., both means with standard deviations and ¢ values), Hedge’s g
was computed using means and standard deviations. The correction for
small sample bias was applied (Hedges & Olkin, 1985).

Where data were reported for both completer and intent-to-treat analy-
ses, only the latter was included. Intent-to-treat analysis includes patients
having dropped out during the course of the study, for example, because of
lack of compliance, lack of treatment success, or the occurrence of serious
side effects. Thus, results of an intent-to-treat analysis allow conclusions
on the general applicability of a treatment and are regarded as more
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meaningful than results of an analysis based on the data of treatment
completers only. With a few exceptions, most studies investigating the
efficacy of a psychopharmacological therapy used intent-to-treat analysis
(of the studies included in this meta-analysis, nearly all [C]BT studies used
completer analysis only, as compared with only one fourth of clinical drug
trials). However, an intent-to-treat analysis could show lower effect sizes.
This seems plausible, given that patients with severe symptomatologies
were included—Ileading to increases in the means and variances of the
symptoms. However, Mitte et al. (2005) found no significant differences
between the results of completer and intent-to-treat analyses of trials of
pharmacotherapy for GAD.

The direction of the effect sizes was standardized so that positive effect
sizes always represented a better result for the treatment group (comparison
of control and treatment group), for psychotherapy (comparison of
pharmaco- and psychotherapy), and for a combination of therapies (com-
parison of psychotherapy and a combination of psycho- and
pharmacotherapy).

Hedges’s g was calculated separately for each assessment scale used in
a study. Then, a mean g for the clinical variables was calculated by
averaging across all of the dependent measures. Thus, each instrument was
equally weighted. There are other approaches to the combination of sto-
chastically dependent effect sizes (Gleser & Olkin, 1994); however, addi-
tional information (intercorrelations between the assessment scales) is
required. Because these were not available, the more conservative method
for computing the mean effect was used.

Some of the studies had used more than one treatment condition to
investigate efficacy. In such cases, separate effect sizes were calculated
wherever the various treatments represented different techniques. Other-
wise, effect sizes were averaged across the treatment groups.

A random-effects analysis was then carried out to compute the mean
effect sizes across all studies and the subsequent regression analyses (see,
e.g., Erez, Bloom, & Wells, 1995; Hedges & Vevea, 1998; Overton, 1998).
FEMs and REMs can be distinguished as follows. In the FEM, the variation
between studies results only from the subjects included in the studies
(within-study variance). All effect sizes are assumed to be estimates of a
common population effect size; results cannot be generalized beyond the
included studies. In contrast, the REM includes a variance component
(between-studies or random-effects variance) that results from drawing
studies from a universe of possible studies in addition to the variation due
to the sampling of subjects in the original studies. The results of REM can
therefore be generalized to treatment conditions not exactly resembling the
conditions in the studies used for the data analyses. The REM takes into
account several uncontrollable variables that could influence study effect
sizes, such as therapist variables or setting. The REM was adopted both for
the computation of the average effect sizes and for the regression analyses.
Simulations show that interpretation of the results of the REM is only to be
recommended when it is based on the data of at least 5 studies (Hedges &
Vevea, 1998). When more than 20 studies are included, the performance of
analyses (power of significance test, confidence intervals; CIs) is close to
nominal (Hedges & Vevea, 1998). An FEM was therefore carried out in an
additional sensitivity analysis to compute average effect sizes (Shadish &
Haddock, 1994).

In order to test for variation in study effect sizes, I applied the Q test for
homogeneity of effect sizes (Hedges, 1994). This test is used to determine
whether study effect sizes are all equal or whether at least one effect size
differs from the remainder. The Q statistic is also used to examine whether
the average effect size computed with the FEM is representative of the
population effect, which is a main assumption of the FEM. With the REM,
the Q statistic tests whether the random-effects variance is significantly
different from 0. Because the Q test has a low statistical power (Harwell,
1997), I tested for significance at a probability level of .10. When the Q test
is nonsignificant, FEM and REM yield similar results for mean effect size.

In the computation of both the mean effect sizes and the regression

analyses, the individual effect sizes of each study were weighted with the
reciprocal of the variance components (i.e., with the within-study variance
in the FEM and with the sum of the within-study and between-studies
variance in the REM; Raudenbush, 1994; Shadish & Haddock, 1994). In
view of the association between the sample size and the variance of an
effect size, this method was used to ensure that the inaccuracy due to small
sample size was taken into consideration. Studies with large sample sizes
and thus more precise estimates of effect sizes have greater weights than
studies with small sample sizes.

Results
Preliminary Analyses

In the first step of the analysis, a correction of the effect size
distribution was performed. This was based on the work of Hunter
and Schmidt (1990), who described several artifacts in meta-
analyses, including the influence of bad data resulting from a
variety of possible data handling errors (e.g., publishing erroneous
data). Hunter and Schmidt drew attention to the difficulty of
dealing with these artifacts when performing meta-analyses. They
proposed excluding outlying values to reduce the impact of the
faulty data on the meta-analysis. For the purposes of the present
study, outliers were defined as those values that deviate more than
two standard deviations from the unweighted mean, and appropri-
ate correction was carried out across all studies included. Although
it is not known whether outliers do in fact result from false data,
this is the only way to control for this problem. For this analysis of
the outliers, the effect sizes were calculated for each individual
assessment scale and not averaged across groups. A total of 3.57%
of the individual effect sizes for posttest measures were excluded
from the outlier analysis comparing (C)BT and a no-treatment
control, 1.47% from that comparing (C)BT and a common-factors
control, and 3.45% from that comparing psychotherapy with phar-
macotherapy. The impact of excluding outliers on the average
effect size was investigated in a subsequent sensitivity analysis.

How Effective Is (C)BT?

The majority of the studies comparing (C)BT with a control
group investigated a cognitive—behavioral approach, usually in
conjunction with some type of exposure. The effect sizes were
positive in all studies, that is, the control groups never achieved a
better result than the treatment groups. Table 2 shows the average
weighted effect sizes, 95% Cls, random-effects variances, and
homogeneity statistics for each symptom category. The results of
both the REM and the FEM are presented. The results of the REM
can be generalized beyond the studies included in the review;
however, when only a small number of studies are included, the
results of the REM may be biased. As shown in Table 2, (C)BT
yielded significant medium-to-large effect sizes in comparison
with both a waiting list control and a common-factors control (both
psychological and pill placebo). The efficacy of (C)BT therefore
exceeds the realization of common factors. This result holds true
not only for the main symptom of anxiety but also for associated
depressive symptoms and quality of life. The zero random-effects
variance indicates that it was not necessary to conduct a regression
analysis to investigate the impact of moderator variables. For the
same reason, the two statistical models (FEM and REM) yielded
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Table 2
Average Effect Sizes for Posttest of the Symptom Categories Comparing Therapy Approaches
Random effects Fixed effects
Average Average

Comparison Symptom category effect size 95% CI effect size 95% CI 7 0] n
(C)BT with no-treatment control Anxiety 0.82 0.62, 1.01 0.82 0.63, 1.00 0 10.91 19
Depression 0.76 0.55, 0.98 0.76 0.57, 0.96 0 8.69 15
Quality of life 0.89 0.57, 1.21 0.89 0.47, 1.31 0 4.04 6
(C)BT with placebo control Anxiety 0.57 0.30, 0.85 0.57 0.34, 0.80 0 7.28 9
Depression 0.52 0.15, 0.89 0.52 0.24, 0.80 0 1.06 6
Clinical significance 0.98 0.38, 1.57 0.98 0.61, 1.35 0 2.80 4
(C)BT with pharmacotherapy Anxiety 0.33 —0.02, 0.67 0.33 0.04, 0.61 0 6.80 8

Note.
(C)BT = (cognitive) behavioral therapy.

equal effect sizes. The CIs for the REM are wider, despite a zero
random-effects variance, because the number of studies is used to
compute the Cls, and not the number of subjects, as in the FEM.

In a first sensitivity analysis, all effect sizes from studies that did
not provide means and standard deviations were excluded. This
step was based on findings described by Ray and Shadish (1996),
who reported notable differences between various computational
variants of Hedges’s g. They found, for example, that mean effect
sizes and variances based on means and standard deviations tend to
be larger than those based on probability levels and concluded that
researchers should pay more attention to this in their analyses. In
the sensitivity analysis conducted in the present meta-analysis, in
which only effect sizes computed with means and standard devi-
ations were included, results for the main category anxiety were
robust for the comparison of (C)BT with a waiting list (g = 0.81,
95% CI = 0.59, 1.03, 7 = 0; FEM: g = 0.81, 95% CI = 0.61,
1.01), x*(16, N = 17) = 10.38, and that of (C)BT with a common-
factors control (g = 0.61, 95% CI = 0.32, 0.90, 7 = 0; FEM: g=
0.61, 95% CI = 0.37, 0.85), x*(7, N = 8) = 5.94.

In a second sensitivity analysis, effect sizes defined as outliers
were also included, that is, no effect size was excluded. As
expected, for the comparison with waiting list controls, the mean
effect size for the main category of anxiety was slightly higher
than in the analysis excluding outliers (g = 0.87, 95% CI = 0.67,
1.07, 7 = 0; FEM: g = 0.87, 95% CI = 0.68, 1.05), x*(19, N =
20) = 12.39. However, the differences between the mean effect
sizes found with these two methods were only minor. There were
no outliers for the main category of anxiety in the comparison with
a common-factors control.

It should be noted that the common-factors control in the pri-
mary analysis also included control groups using pill placebo.
There has been some discussion as to whether pill placebo and
psychological placebo are comparable controls (e.g., Crits-
Christoph, 1997; Heimberg, 1997; Klein, 1997). To address this
issue, I conducted a third sensitivity analysis, which excluded all
effect sizes from studies in which (C)BT was compared with a pill
placebo. The resulting average effect size was lower than in the
primary analysis (g = 0.44, 95% CI = 0.13, 0.76, 7> = 0; FEM:
g = 0.44,95% CI = 0.19, 0.70), x*(6, N = 7) = 1.60, but the Cls
overlap, indicating that the difference was not significant.

CI = confidence interval; ™ = random-effects variance; Q = result of the Q test for homogeneity of effect sizes; n = number of effect sizes;

Comparison of (C)BT and Pharmacotherapy 1

Effect sizes were computed from studies directly comparing
both conditions. Six studies compared (C)BT and pharmacother-
apy, which in most studies consisted of the administration of
benzodiazepines. The average effect sizes are presented in Table 2.
The REM showed no significant difference between these therapy
approaches. On the basis solely of the studies included in the
analysis, (C)BT proved to be more effective than pharmacotherapy
in treating GAD; however, this result cannot be generalized be-
yond these studies, because it was based on a fixed-effects anal-
ysis. Again, the Cls obtained with the REM were wider. Although
some trials showed greater efficacy for pharmacotherapy (smallest
g = —0.52), others showed (C)BT to be more effective (highest
g = 0.85), but the random-effects variance between effect sizes
was 0 and thus not important.

However, the results of the first sensitivity analysis, from which
all effect sizes not computed by means and standard deviations had
been excluded, did not yield the same results as the primary
analysis (¢ = 0.28, 95% CI = —0.10, 0.66, 7> = 0; FEM: g =
0.28,95% CI = —0.02, 0.59), x*(6, N = 7) = 6.15. That is, in this
first sensitivity analysis neither REM nor FEM revealed significant
differences between the approaches.

The second sensitivity analysis also included effect sizes that
were defined as outliers. No difference was found between the
symptom category of anxiety in this sensitivity analysis and that in
the primary analysis (g = 0.31, 95% CI = —0.05, 0.68, 2 =0.01;
FEM: g = 0.31, 95% CI = 0.02, 0.60), x*(7, N = 8) = 7.49.

Only one study provided data on the efficacy of psychotherapy
compared with a combination of psychosocial therapy and phar-
macotherapy. An effect size of 0.46 (for the combination with
diazepam) was found for the anxiety measures.

Comparison of (C)BT and Pharmacotherapy Il

A second strategy for comparing (C)BT and pharmacotherapy is
to compare the results of the studies in which the two conditions
were tested against a control group (i.e., to compare studies inves-
tigating (C)BT and waiting list or placebo control with studies
investigating pharmacotherapy and pill placebo). However, the
problem with this approach is that the control groups differ in
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efficacy. Because, for instance, common factors (e.g., expectations
and hope) are realized in pill placebo and not in the waiting list
condition, pill placebo proves more effective than a waiting list. As
a consequence of this difference between control groups, given, for
example, the hypothetical case that both (C)BT and pharmacother-
apy were equally effective, the effect sizes for pharmacotherapy
compared with pill placebo would be lower than those for (C)BT
when compared with the waiting list.

Direct comparison of the effect sizes from studies with different
types of control groups is therefore not appropriate, and a method
for adjusting the effect sizes to render comparison possible is
required. I have adopted and modified a method based on proce-
dures suggested by Becker (1988) and Kirsch and Sapirstein
(1998). First, the within-group, pretest-to-posttest effect sizes of
the control groups were computed. Then, using weighted regres-
sion analysis, the difference between these within-group effect
sizes of the different control groups was computed as a measure of
the differing “efficacies” of the control groups. In a third step, the
effect sizes obtained from the comparison of (C)BT with the
waiting list controls were adjusted by subtracting the differences
between the pretest—posttest effect sizes of the waiting list and pill
placebo groups from the between-groups effect sizes. The appro-
priateness of this method has been verified.! An additional advan-
tage of this method is that treatment effects can be differentiated
into common factors and specific treatment effects, even for phar-
macotherapy. It should be noted that the results of these analyses
are only interpretable if the same retest effect is assumed both for
studies investigating (C)BT and for those investigating pharmaco-
therapy. This is a basic assumption underlying all pre—post
comparisons.

Effect sizes obtained for comparisons between (C)BT and a
control group in the current meta-analysis were then compared
with the effect sizes from a meta-analysis on the efficacy of
pharmacological therapy of GAD (Mitte et al., 2005). This meta-
analysis integrated effect sizes from 48 studies comparing phar-
macotherapy with pill placebo (including 2 studies from the afore-
mentioned analyses in which [C]BT, pharmacotherapy, and pill
placebo were given). The most frequently used drug classes were
benzodiazepines and azapirones. Mitte et al. (2005) found a mean
effect size across all drugs of 0.31.

The different efficacies of the control groups were evaluated by
calculating the pre—post effect sizes. An average difference in
pre—post effect sizes of 0.94 was found for measures of anxiety,
and an effect size of 0.85 was found for measures of depression,
with larger effect sizes for pill placebo compared with no-
treatment control. However, it should be noted that only a small
number of drug trials reported sufficient data for computation
(ns = 20 and 7, respectively). No comparison was carried out
between pill placebo and psychological placebo used in studies
using (C)BT, owing to insufficient data. After adjustment of the
individual effect sizes, a single weighted regression analysis
showed the effect sizes for pharmacotherapy for both anxiety and
depression to be higher than for (C)BT (B = —0.31,p < .0l,n =
92; B = —0.34, p < .01, n = 42). Regression coefficients are
unstandardized and are the amount of change in effect size asso-
ciated with 1 unit of change in the predictor.

To assess whether the results of these analyses were influenced
by different methodological variables associated with different
therapy approaches, a multiple weighted regression analysis was

computed (using the method of moments estimators; Raudenbush,
1994) controlling for dropout rate, sample size, and diagnostic
system. Studies whose dropout rates were not reported and could
not be estimated were excluded from the regression analysis. It
was assumed that two reasons related to the dropout rate could be
responsible for missing information: (a) No patient dropped out, or
(b) numerous patients dropped out. An association between the
dropout rate and the probability of missing information was there-
fore assumed, and thus no estimator was used in place of missing
information.

If the exact diagnostic system used in a study was not stated, it
was assumed that the version of the DSM in use 2 years before
publication (taking into account the time between performance and
publication of a study) had been used.

Again, drug therapy was more effective than (C)BT for anxiety
and depression (B = —0.43,p < .01,n = 82; B = —0.54,p < .01,
n = 39), whereas the other three variables had no significant
impact on effect size. To explore these results further, less com-
mon treatments were excluded. This applied to any drug that was
not marketed after completion of the trials and all benzodiazepines,
given their reduced use in recent years. Thus the azapirones, for
example, buspirone, were the most investigated drug class in this
analysis. After these exclusions, the differences between therapeu-
tic approaches remained constant for symptoms of anxiety and
increased for depression (B = —0.43,p < .01,n = 56; B = —0.75,
p < .05, n=27).

Attrition

Acceptance of the respective types of therapy was investigated
by analyzing the dropout rates. It is, of course, possible that the
reasons why some participants dropped out were completely in-
dependent of factors pertaining to the therapy, for example, a
patient moved to another area. However, because such individual
dropout reasons were not reported in all studies, the total dropout
rate was explored.

The average dropout rate for (C)BT was 9.0% (SD = 10.43,n =
25). The treatment is thus well tolerated. Across all drugs, Mitte et
al. (2005) found that approximately one fourth of participants
dropped out. For computation of the average dropout rate for
pharmacotherapy, both kinds of studies were included, that is,
studies in which pharmacotherapy was compared with (C)BT and
studies in which pharmacotherapy was compared with pill placebo.
Comparison of psychotherapy and pharmacotherapy revealed a
significantly lower dropout rate for (C)BT, #(64.8) = 5.57, p <
.01. Because differences in dropout rate could result in differences
in treatment efficacy, the reader is reminded that in earlier com-

! Across 100 randomly selected cases with both pre- and posttest means
and standard deviations available for all anxiety disorders, no difference
was found between (a) effect sizes calculated between groups at posttest
and (b) effect sizes calculated using the differences between the pre—post
effect sizes of the two groups. The mean effect size for (a) was 0.28 (o =
0.007, 95% CI = 0.11, 0.43), and for (b) it was 0.31 (¢° = 0.011, 95%
CI = 0.10, 0.52); the difference was not significant (B = 0.03, R> = .00).
The correlation between the two methods was .79, and the average square
error was 0.37. The method performed well. The mean and variance
estimates of the two methods were quite similar.
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parisons of (C)BT and pharmacotherapy across separate studies I
controlled for the dropout rate.

Publication Bias

Results of meta-analyses may be subject to publication bias.
Publication bias means that the publication of a study depends on
its results, that is, studies with nonsignificant results are less likely
be published than those leading to significant results (the file
drawer problem). Results of a meta-analysis are then biased in a
positive direction. Because power and sample size are associated
and the variance of an effect size is inversely related to sample
size, publication bias is investigated by estimating the associations
between effect sizes and their variances. I performed the rank
correlation test as a formal test of funnel plot asymmetry to
examine the hypothesis that no publication bias exists® (Begg,
1994), selecting a probability level of 10%. No significant asso-
ciations between effect sizes and their variances were found for the
comparison of (C)BT with a waiting list (Z = 0.31), the compar-
ison of (C)BT and a placebo control (Z = 0.74), or for the
comparison of (C)BT with pharmacotherapy from studies in which
both conditions were investigated (Z = 0.25). There was therefore
no evidence of a publication bias. However, it should be noted that
the power of the rank correlation test is low when only a small
number of studies are included, a problem inherent in all methods
for the detection of publication bias.

In contrast, Mitte et al. (2005) found a publication bias for the
studies on pharmacotherapy included in this review, which sug-
gests that there are a meaningful number of unpublished studies on
pharmacotherapy with nonsignificant results. To investigate the
influence of this bias on the comparison of (C)BT and pharmaco-
therapy, I conducted a trim-and-fill analysis (Duval & Tweedie,
2000). In trim-and-fill analysis, the number of missing (unpub-
lished) studies is estimated and the effect size distribution is
adjusted in such a way that the funnel plot is rendered symmetrical.
The “true” mean effect size is then estimated with these new effect
sizes. When these adjusted effect sizes were used for pharmaco-
therapy, the difference between (C)BT and pharmacotherapy de-
creased but was still significant in a single regression analysis of
studies on anxiety and depression (B = —0.27, p < .01, n = 92;
B = —0.30, p < .01, n = 42) as well as in a multiple regression
analysis of studies on anxiety that controlled for sample size,
diagnostic system, and dropout rate (B = —0.33, p < .01, n = 82).
In contrast, in a multiple regression analysis of effect sizes for
depression, no significant difference between (C)BT and pharma-
cotherapy was found after adjusting for publication bias (B =
—0.18, n = 39). In both analyses four effect sizes were recom-
puted. It should be noted that the aim of trim-and-fill analysis is to
obtain a symmetrical funnel plot. In the current analysis of findings
for anxiety, the new effect sizes were thus actually negative rather
than nonsignificant (down to g = —0.94), with the result that a
total of 40% of the drug trials had negative or small effect sizes (up
to g = 0.20).

Common Factors and Specific Treatment Effects

If one assumes an additive model of retest effects, effects of
common factors, and specific treatment effects, changes in symp-
toms are caused by a retest effect in the case of the waiting list, by

a retest effect plus common factors for therapy placebo, and by all
three components for the treatment group. The effect sizes found
for the comparisons of (C)BT with a no-treatment control (g =
0.82; cf. Table 2) and a placebo group (g = 0.57; cf. Table 2)
suggest a relatively large specific treatment effect, explaining 70%
of the symptomatic change of patients with GAD. For pharmaco-
therapy, there was no study comparing the effects of the drug
under investigation with those of a waiting list. To estimate the
retest effect, I therefore used the aforementioned regression anal-
ysis to compare the pre—post effect sizes for pill placebo (from
drug trials) with pre—post effect sizes for waiting lists (from [C|BT
studies). The effect sizes for drug versus pill placebo (g = 0.31;
Mitte et al., 2005) and pill placebo versus waiting list conditions
(g = 0.94) indicate that the factors responsible for the efficacy of
pharmacotherapy can be broken down into 75% common factors
and 25% specific factors.

Discussion

The results of the present meta-analysis indicate that (C)BT is a
highly effective treatment of GAD, reducing not only the main
symptoms of anxiety but also the associated depressive symptoms
and subsequently improving quality of life. (C)BT was not only
more effective than a waiting list but also a common-factors
control. The results suggest that the characteristics of an individual
study—for example, patient variables, method, or therapy tech-
niques—have no important impact on the efficacy of the treat-
ment. However, the stringent exclusion criteria used to select the
studies for the meta-analysis could have resulted in a decrease in
variance and thus have led to the lack of differences detected. In
addition, it should be noted that recent developments in the treat-
ment of GAD were not included in the meta-analysis because no
study investigating them was found that met the inclusion criteria.
Examples of such developments could be the inclusion of a meta-
cognitive perspective (e.g., Wells, 2000), mindfulness approaches
(e.g., Roemer & Orsillo, 2002), or interpersonal therapy (see also
Borkovec, Newman, Pincus, & Lytle, 2002). Furthermore, only a
few studies used appropriate instruments to assess quality of life.
Future studies should address this aspect.

Although the current results provide support for the efficacy of
(O)BT in the treatment of GAD, the effect sizes found may
overestimate the real effect. The main problem seems to be the
substantial use of completer analysis, that is, the data of patients
who dropped out were excluded. In contrast, an intent-to-treat
analysis could result in lower effect sizes because patients with
more severe symptomatologies would be included. The results of
a regression analysis of pharmacotherapy studies (Mitte et al.,
2005), which failed to indicate any differences between the anal-
yses, are difficult to generalize to (C)BT. One possible explanation
of the pharmacological findings is that differences between the
dropout rates for drug and placebo groups were not taken into
consideration. However, if more patients withdraw from the pla-
cebo group, a higher effect size can be expected for the intent-to-
treat analysis. This assumption is supported by findings reported
by Gould, Otto, and Pollack (1995), who derived their observa-

2 A simple funnel plot analysis was not used because (a) the number of
studies was low and (b) this method relies on subjective interpretation.
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tions from four studies. Differences between intent-to-treat analy-
sis and completer analysis may therefore be diminished because
there are drug trials with higher dropout rates for pill placebo as
well as studies with higher dropout rates for the active substance
class. In contrast, in studies on (C)BT the dropout rate for the
treatment group is usually higher than that for the no-treatment
control. Differences between intent-to-treat and completer analy-
ses may therefore be expected for (C)BT.

The results of the comparison between (C)BT and pharmaco-
therapy varied according to the computational methods used in the
analysis. When only studies that had investigated both treatment
approaches were included, there was a significantly greater effect
for (C)BT. However, this finding cannot be generalized beyond the
studies included in the analysis and in fact disappeared when the
study population was modified in the sensitivity analyses. It would
therefore seem that (C)BT is at least as effective as pharmacother-
apy. The advantages of this method, in which therapy approaches
are compared directly with each other, are that methodological
variables are controlled for and no additional assumptions are
necessary. However, it should be noted that in most cases (C)BT
was compared with benzodiazepines. It is well-known that there is
an increasing risk of physical dependence and withdrawal after
long-term treatment with benzodiazepines, as several authors have
already noted in their reviews (e.g., Hollister, Miiller-
Oerlinghausen, Rickels, & Shader, 1993; Woods, Katz, & Winger,
1992). In addition, other severe adverse effects such as memory
impairment can result from long-term use of benzodiazepines (e.g.,
Woods et al., 1992). Use of this class of drugs is therefore limited.
Future research is needed to evaluate the efficacy of (C)BT and
currently used drug classes in studies that compare the two ap-
proaches directly.

In contrast, an indirect method of comparing the two therapy
approaches, that is, looking at effect sizes found by studies com-
paring (C)BT with a waiting list control and pharmacotherapy with
a pill placebo control, showed pharmacotherapy to be superior to
(C)BT. The primary analysis included all available studies and
therefore also classes of drugs that are not used in practice. Hence,
in a second comparison, I contrasted (C)BT only with drugs
currently used, such as azapirones and SSRIs. The result again
shows a difference between (C)BT and pharmacotherapy. In in-
terpreting this result, it is important to emphasize that although it
is less likely to be influenced by potentially unpublished studies on
(C)BT, the possibility that unpublished drug trials have an impact
cannot be ruled out. To overcome this problem, I used trim-and-fill
analysis and found that the differences between (C)BT and phar-
macotherapy decreased for depressive symptoms, but not for anx-
iety. Thus, the limited availability of (nonsignificant) studies of
pharmacotherapy is indeed an important factor to consider. Nev-
ertheless, none of the statistical methods used in attempts to correct
publication bias can solve the substantial problem that published
studies, and particularly those on pharmacotherapy, are not repre-
sentative of evidence from research as a whole. It should be
emphasized that the estimators calculated by these methods used to
deal with publication bias are not the true effect sizes of a popu-
lation. Thus, in the face of (systematic) suppression of findings, the
inherent limitation of meta-analyses is revealed. Here, the clinical
trial registry, supported, for example, by the American Medical
Association,® will increase transparency of research and therefore
validity of research synthesis.

What are the strengths and limitations of the method of indirect
comparison? An advantage of this method is that it increases the
number of studies included in the meta-analysis. Only 6 studies on
GAD were found in which (C)BT was compared with pharmaco-
therapy (mainly benzodiazepines). Clearly, randomized studies
comparing the two therapy approaches directly are to be preferred.
However, currently too few head-to-head studies have been carried
out. Only when therapy approaches are investigated in various
studies with different samples, methods, and researchers can the
results be generalizable. Indirect comparison of different types of
therapy may thus be an alternative. Furthermore, the impact of the
allegiance effect on results is reduced. Results of studies in which
(C)BT and pharmacotherapy are compared directly may be biased
by researchers who are convinced of the efficacy of one of the
forms of therapy.*

On the other hand, several limitations were found in the studies
included in the meta-analysis that influence the results. A disad-
vantage of this method compared with the method of direct com-
parisons is that not all methodological variables are controlled
across therapy conditions. Differences in effect sizes between
forms of therapy could be due to confounding variables. In addi-
tion, there is no means of checking whether the underlying as-
sumption of equal retest effects (defined here as all changes
between two occasions without effects of treatment or common
factors) is indeed correct.

In reviewing the studies selected, it is clear that there are many
differences in methodological variables between the psychological
and pharmacological studies that could have an influence on the
effect size. One factor associated with effect sizes is the measures
used. It is well-known that different measures assess change with
differing levels of sensitivity. For example, in studies on the
treatment of depression (see Lambert & Hill, 1994), it was found
that the Hamilton Depression Scale (HAMD; Hamilton, 1960)
tends to yield larger effect sizes than the Beck Depression Inven-
tory (BDI; Beck, Epstein, Brown, & Steer, 1988). Approximately
half of the (C)BT studies included in the current review used the
BDI, whereas none of the pharmacotherapy trials used this scale,
the majority having used the HAMD. Hence, even if pharmaco-
therapy and (C)BT are equally effective in the treatment of GAD,
studies using the BDI (i.e., studies in which [C]BT was used) will
show a lower effect size. The possibility cannot be ruled out that
assessment scales used to measure anxiety symptoms also have
different sensitivity levels.

Furthermore, various aspects of anxiety were assessed with
different weights in studies on the different types of treatment. The
majority of the drug trials used the Hamilton Anxiety Scale
(HAMA; Hamilton, 1959). Although the HAMA assesses both

31 thank an anonymous reviewer for this helpful comment.

4 An anonymous reviewer noted that there should be no systematic effect
of allegiance across studies because it could be exerted in either direction
(pharmacotherapy or [C]BT). I acknowledge that this is an important point.
However, it depends on the number of available studies. When only a small
number of studies are included, a systematic error may occur. In a meta-
analysis on depression, Gaffan, Tsaousis, and Kemp-Wheeler (1995) found
a substantial allegiance effect for cognitive therapy compared with other
treatment approaches (other psychosocial treatments and pharmacother-
apy) and an important impact of this effect on effect sizes.
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somatic and cognitive features of GAD, the latter aspect is incor-
porated in only a few items, fewer than would be required to
establish fulfillment of DSM—III-R or DSM-IV criteria. On the
other hand, the (C)BT studies frequently used measures of cogni-
tion and worry such as the Penn State Worry Questionnaire
(Meyer, Miller, Metzger, & Borkovec, 1990). Thus, results could
plausibly have been influenced by the “apples and oranges” prob-
lem: Effect sizes may have been compared that were based on
different concepts.

The characteristics of the patients seem to differ less between
the (C)BT and drug studies included in the current meta-analysis,
which is partly due to the inclusion criteria used. However, it
should be noted that approximately two thirds of the drug studies
included did not state whether the diagnosis was made by struc-
tured interview.

Although it remains an open question which treatment is most
effective for GAD, it does seem clear that (C)BT is better tolerated
than pharmacotherapy. Although psychotherapeutic approaches to
treating GAD have attracted relatively little research compared
with other anxiety disorders, (C)BT seems a valuable alternative to
psychotropic drugs. The current results highlight the need for more
studies using a direct comparison of different forms of therapy.

In addition, the impact of the common and specific factors of the
different types of treatment proved to be inconsistent across (C)BT
and pharmacotherapy trials. For (C)BT there was a high impact of
specific treatment factors. Thus, patients with GAD appear to
profit less from the common factors of a therapy. In a meta-
analysis in which the magnitude of common and specific factors
across all disorders was computed directly (i.e., only studies with
a treatment group, a common-factors control, and a no-treatment
control were included), Stevens, Hynan, and Allen (2000) found
that the impact of common factors is lower for less circumscribed
disorders. The current results support their findings. In contrast, I
found a strong impact of common factors on the efficacy of
pharmacotherapy.

A potential explanation for this finding deserves consideration.
Waiting list, pill placebo, and therapy conditions are needed to
compute common and specific factors; however, no studies were
included in which pill placebo and waiting list conditions were
directly compared, and too few studies allowed a comparison of
pre—post effect sizes. Because none of the drug trials included a
waiting list, the pre—post effect sizes for no-treatment control came
from (C)BT studies. As noted earlier, is difficult to compare effect
sizes from different types of treatment ([C]BT and pharmacother-
apy). It may therefore be that the results are confounded with
methodological variables such as different assessment instruments
and that the additional assumption of equal retest effects cannot be
evaluated. Thus, the estimation of common factors and specific
treatment effects could be biased for pharmacotherapy.

The results of meta-analyses are only as reliable and valid as the
studies on which they depend. Because only a few studies per-
formed direct comparisons of the two forms of therapy directly, it
is not possible to give generalizable results. I have also found some
evidence that there is a bias for studies on generalized anxiety
disorder that may, in addition to the publication bias for pharma-
cological studies, have contributed to the differences found be-
tween (C)BT and pharmacotherapy in the indirect comparison. It is
therefore possible that the superiority of pharmacotherapy found in
this analysis may result from factors other than therapy itself, such

as methodological variables of the studies analyzed. Future re-
search would benefit from application of the same methodological
standards in psychosocial and pharmacological studies. Such stan-
dards should, for example, include using structured interviews to
diagnose patients and using the same measures to assess GAD and
associated symptoms, as well as using measures of quality of life.
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