Cognitive behavioural therapy for depression,

panic disorder and generalized anxiety disorder:

a meta-regression of factors that may predict
outcome
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Objective: To determine which factors impact on the efficacy of cognitive behavioural
therapy (CBT) for depression and anxiety. Factors considered include those related to
clinical practice: disorder, treatment type, duration and intensity of treatment, mode of
therapy, type and training of therapist and severity of patients. Factors related to the
conduct of the trial were also considered, including: year of study, country of study, type
of control group, language, number of patients and percentage of dropouts from the trial.
Method: We used the technique of meta-analysis to determine an overall effect size (stan-
dardized mean difference calculated using Hedges’ g) and meta-regression to determine
the factors that impact on this effect size. We included randomized controlled trials with a
wait list, pill placebo or attention/psychological placebo control group. Study participants
had to be 18 years or older and all have diagnosed depression, panic disorder (with or with-
out agoraphobia) or generalized anxiety disorder (GAD). Outcomes of interest included
symptom, functioning and health-related quality of life measures, reported as continuous
variables at post-treatment.

Results: Cognitive behavioural therapy for depression, panic disorder and GAD had an
effect size of 0.68 (95% Cl=0.51-0.84, n=33 studies, 52 comparisons). The hetero-
geneity in the effect sizes was fully explained by treatment, duration of therapy, inclusion
of severe patients in the trial, year of study, country of study, control group, language and
number of dropouts from the control group. Disorder was not a significant predictor of the
effect size.

Conclusions: Cognitive behavioural therapy is significantly less effective for severe pa-
tients and trials that compared CBT to a wait-list control group found significantly larger
effect sizes than those comparing CBT to an attention placebo, but not to a pill placebo.
Further research is needed to determine whether CBT is effective when provided by others
than psychologists and whether it is effective for non-English-speaking patient groups.
Key words: anxiety disorders, behaviour therapy, cognitive therapy, major depression,
meta-analysis, panic disorder.
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Cognitive behavioural therapy (CBT) has been shown
to be an effective treatment for depression and panic dis-
order in many randomized controlled trials [1,2] and is
recommended in evidence-based clinical practice guide-
lines as a first-line treatment for these disorders [3,4].
However, there are many factors that may affect the
efficacy of CBT that have not been adequately investi-
gated. Until they are, it is difficult to make recommenda-
tions about how CBT should be administered in clinical
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practice to achieve maximum efficacy. One pertinent ex-
ample is whether the type and amount of training of the
health professional administering the therapy influences
efficacy. In Australia, incentives have been introduced
by the government to encourage general practitioners to
administer CBT after some additional training [5]. Al-
though this move has the potential to make CBT more
widely available in the publicly funded health care sys-
tem, it is not known whether general practitioners are
likely to achieve the same effectiveness as psychologists,
for example.

There has also been debate about the suitability of CBT
as a mono-therapy for severe depression and American
Psychiatric Association Clinical Practice Guidelines ad-
vise against it based on the results of one large ran-
domized controlled trial [6,7]. However, more recent
Australian Guidelines do recommend CBT as a suitable
first-line mono-therapy for severe uncomplicated depres-
sion [4] and this is supported by more recent analyses of
large randomized controlled trials (RCTs) that show that
CBT is as effective (if not more effective) as antidepres-
sant medication for severe depression [8]. Other issues
of interest include the effect of different modes of CBT
(e.g. group vs individual, bibliotherapy vs face-to-face),
the intensity of the therapy, the language the therapy is
conducted in and whether CBT is equally effective for
depression, panic disorder and generalized anxiety disor-
der. Many of these factors have not been tested directly
in controlled trials nor in previous meta-analyses (e.g.
language of therapy, provider of therapy).

Thus, we decided to conduct a meta-regression to in-
vestigate the effect of these factors plus others on the
size of the response. Although meta-analyses of CBT
for depression, panic and generalized anxiety disorder
(GAD) have been conducted before [1,2,9], this is the
first study to investigate a wide range of factors that may
impact on its efficacy and explain the heterogeneity re-
ported in previous meta-analyses, for example, Gloaguen
etal. [1].

Method

The study aims are:

1 To use the technique of meta-analysis to determine the efficacy of
CBT for depression, panic disorder and GAD; and

2 To determine the effect of various factors, such as the intensity and
provider of CBT, on the efficacy of CBT.

Selection of studies

Existing meta-analyses of CBT for depression [1,10—12], panic disor-
der [2,3] and GAD [13] were used to identify appropriate studies. These
were supplemented by additional searches of Medline and the Cochrane

Collaboration Controlled Trials Register (up to November 2002). These
were then selected for inclusion in the meta-regression if they met cri-
teria relating to study type, participants, intervention and outcomes.
Studies had to be RCTs with one of the following control groups: wait
list (or no treatment), pill placebo or attention/psychological placebo.
Study participants had to be 18 years and older and all have depression,
panic disorder or GAD. The following diagnoses were considered valid:
‘major depression’ or ‘dysthymic disorder’ according to the Research
Diagnostic Criteria, DSM-III or DSM-III-R criteria, with the exclu-
sion of psychotic disorder and bipolar affective disorder; panic disor-
der with or without agoraphobia; and DSM-III-R or DSM-IV-defined
GAD (DSM-III was considered a less strict definition). All trials had
to be studies of CBT, or the behavioural (exposure) component alone
or cognitive restructuring alone. Outcomes of interest included symp-
tom, functioning and health-related quality of life measures, reported
as continuous variables. Studies were excluded if means and standard
deviations (or standard errors) were not reported, as these statistics are
required to calculate the effect size. Disagreements between the two
reviewers were resolved by discussion.

Extraction of data

Mean results from each treatment and control condition (some studies
examined multiple conditions) were extracted for use in the later effect
size calculations. Only results from continuous outcome measures that
measured symptoms, functioning or quality of life were extracted for
use in effect size calculations. Most commonly, functioning or quality
of life was not directly measured in the RCTs and effect sizes are largely
calculated from symptom measures, which are known to have a close
relation with disability in anxiety and depression [14].

In addition to efficacy data, other factors that may impact on ef-
ficacy were investigated. These included factors relevant to clinical
practice: disorder; treatment type (CBT, behavioural therapy, cogni-
tive therapy), duration (weeks) and intensity of treatment (total contact
hours); mode of therapy (individual, group, book, telephone, computer),
type of therapists employed (psychologist, psychiatrist, social worker,
general practitioner) and whether they were specifically trained to pro-
vide the treatment; a statement that severe patients were included; and
inclusion of inpatients. For RCTs of depression, the mean Beck Depres-
sion Inventory (BDI) score at baseline was also extracted. We could not
identify a similar measure of anxiety severity that could be extracted
from most of the panic and GAD trials. Other factors that may im-
pact on efficacy are related to the conduct of the trials and include:
year of study; country of study; type of control group (wait list, pill
placebo, attention placebo); language (English, other); number of pa-
tients randomized to control and treatment groups; number of patients
completing the trial; and percentage of dropouts from the trial. All data
were separately extracted from each study by two reviewers and entered
into Excel. Disagreements in data extracted between the two reviewers
were resolved by discussion and reference to the original paper.

Analysis

The effect size (standardized mean difference) for each study was
calculated in Excel using Hedges’ adjusted g. This quantifies the mag-
nitude of the difference between the intervention and control groups at
post-treatment in a metric-free unit, by expressing the mean difference
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in standard deviation (SD) units. We use Hedges’ g [15] because it
includes an adjustment to correct for small sample bias and is used in
Cochrane Collaboration systematic reviews. An effect size was calcu-
lated for each study by averaging across the relevant outcome measures
within the study. This differs from the way meta-analyses are done
by the Cochrane Collaboration but is consistent with meta-analyses of
the psychiatric literature [2,16]. A spreadsheet containing the extracted
study data and the calculated effect sizes was imported into Stata 8.0
[17] to perform the additional analyses.

First, effect sizes were pooled across studies to produce an overall
effect size for all studies and for each disorder (‘meta’ command in
Stata). Studies were weighted by the inverse of their variance and the
random effects model is reported. Heterogeneity was indicated by the
Q-statistic and referred to a chi-squared distribution on k — 1 degrees
of freedom (df), where k is the number of studies/comparisons.

A meta-regression was then performed to test the effects of different
factors on the efficacy of CBT (‘metareg’ command in Stata). Meta-
regression is a useful tool for analysing the associations between treat-
ment effect and study characteristics and is particularly useful where
heterogeneity in the effect of treatment between studies is found [18].
The primary aim of the analysis was to decrease the between-study
variance. This was approached by first performing a univariate regres-
sion analysis for each factor being examined. A multivariate model
was then built up interactively by adding one factor at a time in order
of the amount of between-study variance it explained — from highest
to lowest — rather than using an automatic procedure such as forward
selection. The between-study variance (#-squared) was estimated using
the restricted maximum likelihood method using an iterative procedure.
If the last factor introduced to the model did not decrease the between-
study variance it was removed from the model before adding the next
factor. In the final meta-regression models (Tables 3,4) the significance
of a group of variables (e.g. type of control group) was tested using
a Wald test on the group of variables (‘testparm’ command in Stata).
None of the trials included inpatients so this variable could not be tested
in the meta-regression.

In the analysis, each CBT versus control comparison is assumed to
be independent but many studies provided more than one comparison.
Ideally, some adjustment for non-independence should be made but we
could not find an appropriate method for doing this. Thus, it is possible
that we have underestimated the standard errors around the effect sizes.

Results

A total of 64 studies were collected; of these, 33 were retained for
inclusion and 31 were excluded [19-51]. We excluded a large num-
ber of studies that were included in the Gloaguen meta-analysis [1]
in particular (n=16 out of 22 included in the comparison of CBT
to wait-list or placebo). Most commonly, this was due to an inade-
quate diagnosis of depression. Details of excluded trials are given in
Table 1.

Some details of the 33 included studies are shown in Table 2. Nine-
teen studies representing 30 treatment versus control comparisons were
in patients with panic disorder with or without agoraphobia [52-70],
11 studies (17 comparisons) were in patients with depression [6,71—
80] and three studies (five comparisons) were in patients with GAD
[81-83]. Most of the comparisons were with a wait-list control group

(n=33), followed by an attention placebo (n=16) and pill placebo
(n=3) control group. None of the studies included inpatients.

The pooled effect size for all 52 comparisons of CBT with any type
of control group is 0.68 (95% confidence interval (CI)=0.51-0.84).
However, there was a significant amount of heterogeneity (Q = 127.48
on 51 df, p < 0.001) suggesting caution in the interpretation of the effect
size (Fig. 1). Effect sizes were also calculated for each disorder sepa-
rately giving a random-effects effect size of 0.77 (95% CI=0.44-1.10)
for depression (Q =50.75, df =16, p < 0.001), 0.64 (95% CI=0.43—
0.86) for panic disorder (Q =70.99, df =29, p < 0.001) and 0.64 (95%
CI=0.28-1.00) for GAD (Q=5.47, df=4, p=0.24). Apart from
GAD, the effect sizes displayed a significant amount of heterogene-
ity. For panic disorder, the random-effects effect size was similar to
that given by the fixed effects model (0.61, 95% CI = 0.48-0.75). For
depression, the random effects model gave a higher effect size than the
fixed effects model (0.67, 95% CI=0.49-0.85).

From Fig. 1, it is apparent that two of the depression studies (D7 and
D8) have unusually large effect sizes and appear to be outliers. These
two studies are by the same author [76,77] and investigate the effects
of a particular type of CBT based on problem solving. We recalculated
the depression effect size with these two studies removed, which gave
a random-effects effect size of 0.54 (95% CI =0.29-0.79) and resulted
in less heterogeneity (Q =22.26, df =13, p=10.051).

The results of the meta-regression are shown in Table 3. The middle
three columns shows the univariate coefficients. The regression coeffi-
cients are the estimated increase in the effect size per unit increase in
the predictor variable compared to the referent category. For example,
for disorder: depression is the referent category and has an effect size
of 0.75. Panic has an effect size of 0.11 SD units lower than depression
and GAD has an effect size of 0.10 SD units lower than depression but
neither of these differences are significant. For duration of therapy, a
continuous variable, the effect size decreases by 0.037 SD units for each
increase in duration of therapy of 1 week, but again, this difference is
not significant. The multivariate model shown in the last two columns
includes: treatment, duration of therapy, inclusion of severe patients,
year of study, country of study, control group, language and number
of dropouts from the control group. Not all of these variables were
significant in the model but, together, they reduced the between-study
variance to zero. The regression coefficients for the multivariate model
are the estimated increase in the effect size per unit increase in the
predictor variable, while accounting for the effect of the other variables
in the model. So, in Table 3, the effect size is estimated to increase by
0.021 for each extra week of therapy, for example. As can be seen from
Table 3, only the type of control group and the inclusion of severe pa-
tients were significant predictors of the effect size. The other variables
in the model helped explain the between-study variance but were not
significant predictors of the effect size.

It is important to note that most studies (40 comparisons) were con-
ducted in the US and in only three studies (four comparisons) was
therapy conducted in a language other than English. In most studies the
CBT was provided by psychologists (31 comparisons) or ‘therapists’
(nine comparisons) and in 41 of the 50 comparisons, the paper specified
that the person conducting the therapy was trained in CBT in general or
in the specific form of CBT being studied (Table 3). It was not always
clear from the papers how much training the therapist had undergone
nor what professional group ‘therapists’ belong to. ‘Therapist’ may
be a generic term for psychologist or for a mix of CBT providers. In
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Table 1. Excluded trials
Study and year Reasons for exclusion
Depression

Ackerson etal. (1998) [19]
Beutler etal. (1987) [20]
Comas-Diaz (1981) [21]

Hogg and Deffenbacher (1988) [22]
Lewinsohn etal. (1990) [23]
Maynard (1993) [24]

McLean and Hakistian (1979) [25]
Neimeyer and Feixas (1990) [26]
Pace and Dixon (1993) [27]
Reynolds and Coats (1986) [28]
Ross and Scott (1985) [29]
Schmidt and Miller (1983) [30]

Scogin etal. (1987) [31]
Scogin etal. (1989) [32]

Shaw (1977) [33]

Stravynski etal. (1994) [34]
Taylor and Marshall (1977) [35]
Usaf and Kavanagh (1990) [36]
Waring et al. (1990) [37]

Warren etal. (1988) [38]
Wiezbicki and Bartlett (1987) [39]
Wilson etal. (1983) [40]

Zeiss etal. (1979) [41]

Panic disorder

Arntz and van den Hout (1996) [43]
Ballenger etal. (1998) [44]

Beck (1988) [45]

Margraf etal. (1993) [46]

Pecknold etal. (1994) [47]

Sharp etal. (1996) [48]

GAD

Durham etal. (1994) [50]
White etal. (1992) [51]

Age — most patients <18 years

Not randomized to cognitive therapy

Referred from local community agencies for treatment of depression but no details of
depression diagnosis

Non-random assignment to wait-list control

Age — most patients <18 years

Self-diagnosis was relied upon for inclusion

Means and SDs not reported

No control condition

Not diagnosed depression — selected for BDI of 10-29

Age — most patients <18 years

Means and SDs not reported

Diagnosis not based on DSM or RDC, although it states that all RDC criteria (except
one) were met

Not diagnosed depression — selected for HRSD >10

Not diagnosed depression — selected for HRSD >10 or Mental Status Questionnaire
>8

Not diagnosed depression, SDs not reported

No control condition

Not diagnosed depression — selected for BDI >13 or D-30

SDs not reported

Not diagnosed depression

Patients diagnosed with low self-esteem, not depression

No control condition

Not diagnosed depression

Not diagnosed depression, SDs not reported

Means and SDs not reported

CBT not tested — drug treatments only

The described study not yet completed

Insufficient data on randomization and age of patients. Means and SDs not reported
CBT not tested — drug treatments only

Means and SDs not reported

Control groups are three ‘effective’ psychological therapies
No randomization

BDI, Beck Depression Inventory; CBT, cognitive behavioural therapy; SDs, standard deviations; HRSD, Hamilton Rating Scale for

Depression.

none of the studies was the therapy conducted by general practition-
ers or solely by psychiatrists, social workers or any other professional
group.

To further investigate the effect of severity on the effect size, we
repeated the meta-regression with the 11 depression trials (17 compar-
isons) because a continuous measure of depression severity at baseline
was available for all studies. The results are shown in Table 4, although
it is important to note that there is still some remaining heterogeneity
that could not be explained by any of the possible predictors inves-
tigated (z2 =0.159). In univariate analyses the BDI score at baseline
in the treatment group was not significantly related to the effect size
(coefficient = —0.06, p=0.19). Further, a statement in the paper that
patients with severe depression were included in the study was not a
significant predictor of the effect size (coefficient =—0.49, p=0.16).
However, the meta-regression showed that when the type of treatment
and control group studied were included in the model, the effect size

decreased significantly with increasing BDI score (Table 4). For each
unit increase in BDI score the effect size decreases by 0.085 SD units
(p=0.037).

Discussion

Overall, CBT is an effective treatment for depression,
panic disorder and GAD with a moderate to large effect
size of 0.68 (95% CI=0.51-0.84). However, there is a
significant amount of heterogeneity present suggesting
caution in the interpretation of this effect size. The fac-
tors that explained all of the variation in the effect size
are: treatment, duration of therapy, inclusion of severe
patients, year of study, country of study, control group,
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Table?2. Details of included trials
Study ID Author Mode of CBT} Control English ni Dropouts Effect size (SE)
(Rx group)
(%)
Panic disorder

P1 Barlow etal. (1989) [52] Individual Wait list Yes 16 6 0.31 (0.37)
P1 Barlow etal. (1989) [52] Individual AP Yes 16 6 —0.33 (0.41)
P2 Beck etal. (1992) [53] Individual AP Yes 17 0 0.70 (0.36)
P3 Beck etal. (1994) [54] — Minimal Group AP Yes 22 23 0.40 (0.33)

contact support control
P3 Beck etal. (1994) [54] — Relaxation ~ Group AP Yes 22 23 —0.01 (0.33)

training control
P4 Black etal. (1993) [55] Individual Pill placebo Yes 25 36 0.51 (0.35)
P5 Clark etal. (1994) [56] Individual AP Yes 17 6 0.84 (0.37)
P5 Clark etal. (1994) [56] Individual Wait list Yes 17 6 2.02 (0.44)
P6 Clark etal. (1999) [57] — Brief CBT Individual Wait list Yes 14 0 1.79 (0.46)
P6 Clark etal. (1999) [57] — Full CBT Individual Wait list Yes 15 7 1.81 (0.46)
P7 Gould etal. (1993) [58] Book Wait list Yes 12 8 1.38 (0.48)
P7 Gould etal. (1993) [58] Individual Wait list Yes 9 0 0.71 (0.47)
P8 Gould and Clum (1995) [59] Book Wait list Yes 15 20 0.39 (0.40)
P9 Klosko etal. (1990) [60] Individual Wait list Yes 18 17 1.08 (0.39)
P9 Klosko etal. (1990) [60] Individual Pill placebo Yes 18 17 0.64 (0.41)
P10 Lidren etal. (1994) [61] Group Wait list Yes 12 0 0.89 (0.43)
P10 Lidren etal. (1994) [61] Book Wait list Yes 12 0 1.33 (0.46)
P11 McNamee etal. (1989) [62] Book and AP Yes 13 54 0.93 (0.58)

telephone

P12 Michelson etal. (1985) [63] — Group AP Yes 16 32 0.15 (0.44)

Graduated exposure
P12 Michelson etal. (1985) [63] — Group AP Yes 11 9 —0.22 (0.45)

Paradoxical intention
P13 Ost etal. (1993) [64] — Exposure Individual AP No 15 0 —0.29 (0.37)
P13 Ost etal. (1993) [64] — Cognitive Individual AP No 15 7 —0.25 (0.37)
P14 Ost and Westlin (1995) [65] Individual AP No 19 0 0.25 (0.34)
P15 Shear etal. (1994) [66] Individual AP Yes 37 35 —0.12 (0.30)
P16 Swinson etal. (1995) [67] Telephone Wait list Yes 23 4 0.96 (0.33)
P17 Telch etal. (1993) [68] Group Wait list Yes 34 0 1.17 (0.27)
P18 Telch etal. (1995) [69] Group Wait list Yes 126 11 0.63 (0.21)
P19 Williams and Falbo (1996) [70] Individual Wait list Yes 13 0 0.86 (0.46)
P19 Williams and Falbo (1996) [70] Individual Wait list Yes 14 0 0.74 (0.44)
P19 Williams and Falbo (1996) [70] Individual Wait list Yes 12 0 1.01 (0.47)

Depression

D1 Beach and O’Leary (1992) [71] Individual Wait list Yes 15 0 1.00 (0.39)
D2 Beutler etal. (1991) [72] Group AP Yes 27 22 0.16 (0.31)
D3 Brown and Lewinsohn (1984) [73] Group Wait list Yes 32 22 0.33 (0.36)
D3 Brown and Lewinsohn (1984) [73] Individual Wait list Yes 15 13 0.36 (0.41)
D3 Brown and Lewinsohn (1984) [73] Telephone Wait list Yes 15 7 0.27 (0.41)
D4 Elkin etal. (1989) [6] Individual Pill placebo Yes 59 37 0.23 (0.24)
D5 Jamison and Scogin (1995) [74] Book Wait list Yes 40 18 1.39 (0.26)
D6 Murphy etal. (1995) [75] Individual AP Yes 11 0 0.13 (0.41)
D7 Nezu (1986) [76] Group Wait list Yes 12 8 3.23 (0.81)
D8 Nezu and Perri (1989) [77] Group Wait list Yes 15 7 2.85 (0.60)
D8 Nezu and Perri (1989) [77] Group Wait list Yes 15 7 1.56 (0.47)
D9 Selmi etal. (1990) [78] Individual Wait list Yes 12 0 1.03 (0.44)
D9 Selmi etal. (1990) [78] Computer Wait list Yes 12 0 1.26 (0.45)
D10 Thompson etal. (1987) [79] Individual Wait list Yes 27 37 0.28 (0.34)
D10 Thompson etal. (1987) [79] Individual Wait list Yes 25 16 0.46 (0.33)
D11 Wollersheim and Wilson (1991) [80] Group Wait list Yes 8 0 0.19 (0.50)
D11 Wollersheim and Wilson (1991) [80] Book Wait list Yes 8 0 0.37 (0.51)
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Table2. Continued

Study ID Author Mode of CBT{ Control English ni Dropouts  Effect size (SE)
(Rx group)
(%)
GAD
G1 Borkovec and Costello (1993) [81] Individual AP Yes 23 17 0.15 (0.33)
G1 Borkovec and Costello (1993) [81] Individual AP Yes 23 17 0.75 (0.34)
G2 Butler etal. (1991) [82] Individual Wait list Yes 19 0 0.91 (0.34)
G2 Butler etal. (1991) [82] Individual Wait list Yes 19 5 0.36 (0.33)
G3 Ladourceur etal. (2000) [83] Individual Wait list No 14 0 1.22 (0.43)

tMode of CBT: individual (face-to-face), group, book, phone, computer; fnumber randomized to treatment group. AP, attention or
psychological placebo; CBT, cognitive behavioural therapy; SE, standard error.

0
N
T A T ) SO [

| [ [ [ [ |
-1 0 1 2 3 4

Effect size
Figure 1. Effect size for cognitive behavioural therapy for depression, panic disorder and generalized anxiety
disorder: meta-analysis of randomized controlled trials. Pooled effect size = 0.68, 95% confidence
interval = 0.51-0.84, random effects model). There is significant heterogeneity in the effect sizes (Q = 12748, df =51,

p<0.001).
language and number of dropouts from the control group. The effect sizes found for each disorder are consistent
However, the only factors that were significant predictors with those found in previous meta-analyses but this is not
of the effect size are the type of control group and the in- surprising given that these meta-analyses were used as a

clusion of severe patients. source of studies. For GAD, we found an effect size of
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Table 3. Results of meta-regression

IS:

Predictor n Mean (range) Univariate
coefficient}
None
Factors relevant to clinical practice
Disorder
Depression§ 17 0.75
Panic 30 —0.11
GAD 5 —0.10
Treatment
CBT§ 38 0.80
Cognitive 7 -0.57
Behavioural 7 —0.31
Duration (weeks) 52 10 (4-20) —0.037
Intensity (hours)tt 43 13 (5-24) —0.033
Group therapy (vs 13 0.024
individual)
Book, phone or computer 9 0.31
(vs face-to-face)
Therapist
Psychologist§ 31 0.70
‘Therapist’ 9 —0.11
Psychologist and social 4 —0.056
worker/psychiatrist
Training 41 —-0.14
Severe patients includedit 16 -0.18
Beck Depression Inventory 17 26 (21-36) —0.063
score (treatment group)
— depression trials only
Factors related to the conduct of the trial
Year of study 52  (1984-2000) 0.043
Country of study
US§ 40 0.63
UK 7 0.55
Other 5 -0.27
Control group
Wait list§ 33 0.94
Pill placebo 3 —-0.52
Attention placebo 16 —-0.75
English language 48 0.52
Total n randomized 52 38 (16-156) —0.0026
Treatment dropouts (%) 52 11 (0-54) -0.014
Control dropouts (%) 52 10 (0-42) —0.015

tCoefficients refer to the effect size compared to the referent category. Unless otherwise stated, the referent category is absence of
the factor; fto determine the effect size for a specific set of characteristics, the following example may be useful:

For a study of CBT that went for a duration of 10 weeks, did not include severe patients, was conducted in 1993 in the US, used a
wait-list control group with the CBT conducted in English and 10% of the control group had dropped out of treatment, the effect size

—45.584+0+0.021 x 104+ 0 x —0.265+0.023 x 1993+ 0+ 0+0.761 x 1 —0.008 x 0.10=1.229, for the same study but with an
attention-placebo control group, the effect size would be 1.229 — 0.516 =0.713; §referent category; §these p-values refer to the
significance of the group of variables, for example, country of study: US, UK and other countries; {{for face-to-face therapy only;
fibased on whether a specific statement was made in the paper that severe patients were included. CBT, cognitive behavioural
therapy; GAD, generalized anxiety disorder; UK, United Kingdom; US, United States of America.

p-value 12 estimate Multivariate model p-value
coefficienti (95% Cl)
0.210  —45.58 (constant)
<0.001 0.228
0.58
0.75
<0.001 0.183 0.0699
0.016 —0.354 (—0.740 to 0.032)
0.20 —0.400 (—0.797 to —0.002)
0.082 0.191 0.021 (—0.051 to 0.010) 0.19
0.099 0.209
0.90 0.220
0.16 0.195
<0.001 0.202
0.63
0.86
0.60 0.202
0.32 0.213 —0.265 (—0.528 to —0.002) 0.048
0.19 0.323
0.046 0.181 0.023 (0.017 to 0.063) 0.26
<0.001 0.178 0.119
0.022 0.351 (0.017 to 0.719)
0.32 0.512 (—0.283 to 1.307)
<0.001 0.079 0.0029
0.046 —0.025 (—0.648 to 0.597)
<0.001 —0.516 (—0.850 to —0.181)
0.088 0.195 0.761 (—0.085 to 1.608) 0.078
0.41 0.217
0.024 0.174
0.021 0.163  —0.008 (—0.026 to 0.009) 0.37

0.64 compared to 0.66 found in a previous meta-analysis
conducted by our colleagues [13]. The difference is due
to exclusion from the current meta-analysis of one study
that was not an RCT and one that did not include a con-
trol group. For panic disorder, we found an effect size

of 0.64, compared to 0.68 found by Gould et al. [2] and
0.57 by the updated meta-analysis [3]. Although the ef-
fect size we calculated for depression (0.77) is similar
to that found by Gloaguen and colleagues (0.82), the in-
cluded studies differ markedly. On close examination of
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Table4. Results of meta-regression for depression

Predictor Multivariate model p-value
coefficient} (95% Cl)

None 3.284 (constant)

Treatment

CBT: 0.11§

Cognitive —0.855 (—1.94 to 0.233)

Behavioural —0.913 (—2.04 to 0.210)

Beck Depression
Inventory score at
baseline
(treatment group)

Control group
Wait list} 0.04§
Pill placebo —0.778 (—1.7510 0.195)

Attention placebo  —0.921 (—1.74 to —0.103)

—0.085 (—0.165 to —0.005)  0.037

tCoefficients refer to the effect size compared to the referent
category. Unless otherwise stated, the referent category is
absence of the factor; ireferent category; §these p-values
refer to the significance of the group of variables.

For a study where treatment with CBT was compared with a
wait-list control group and patients had an average BDI score
of 21, the effect size would be 3.284 — 21 x 0.085 + 0 =1.499.
For a BDI score of 36, the effect size would be 3.284 — 36 x
0.085 =0.224. BDI, Beck Depression Inventory; CBT, cogni-
tive behavioural therapy.

the studies included in the Gloaguen meta-analysis we
discovered that many did not fit the stated inclusion cri-
teria of major depression or dysthymic disorder, accord-
ing to RDC or DSM criteria. In addition, we were able
to supplement our analysis with studies from more re-
cent meta-analyses [10,12] of CBT (including bibliother-
apy) of depression that included studies that Gloaguen
appears to have missed [73,74,77]. Given this, the find-
ing of a similar effect size suggests that CBT could be
equally effective for patients without a specific diagno-
sis of depression. Like Gloaguen, we found significant
heterogeneity in the effect sizes.

The type of control group to which CBT was compared
had a significant impact on the effect size. The biggest
effect size is seen with wait-list control groups (Table 3),
followed by pill-placebo control groups (effect size re-
duces by 0.025 SD units), although the difference is not
significant. Comparison of CBT with attention-placebo
control groups significantly reduces the effect size by
0.516 SD units compared to a wait-list control group.
One explanation for this is that relaxation training, which
has actually been shown to be an effective treatment for
both panic disorder and GAD [52,54,81], was used as an
attention control group for several studies. This finding of
the effect of control group is not surprising. However, the

lack of a significant difference with pill-placebo control
groups, once other factors are controlled for, was not ex-
pected but should be taken cautiously as there were only
three studies in which CBT was compared to pill placebo
[6,55,60].

From the multivariate model we can see that the year
of study, country of study, duration of therapy, lan-
guage and per cent of dropouts from the control group
helped explain some of the heterogeneity in the model
but none were significant predictors of the effect size
when the other factors in the model were controlled for.
Disorder was not a significant predictor of the effect
size nor did it explain any of the heterogeneity in the
model so was not included in the final model. This sug-
gests that the efficacy of CBT is similar between these
disorders.

Factors that did not predict the effect size or explain
any of the heterogeneity in the results included the in-
tensity of treatment (tested only for face-to-face ther-
apy), mode of therapy (group vs individual; book, phone
or computer vs face-to-face), therapist type or training
or the size of the study. However, with regard to the
therapist we can confidently state that CBT is effective
when delivered by psychologists. We do not know if psy-
chiatrists, social workers, nurses, general practitioners
or other professional groups can achieve the same effi-
cacy, as there is limited or no evidence currently avail-
able. A similar statement can be made about studies
conducted with non-English-speaking patients. The ef-
ficacy of CBT has not been adequately tested in these
patients. For the three studies that were conducted in other
languages (Swedish and French), the mean effect size was
0.207 (95% CI = —0.426 to 0.839) and there was signif-
icant heterogeneity in the effect sizes (Q =8.85, df =3,
p=0.03).

We attempted to determine whether severity was a sig-
nificant predictor of the effect size. For studies in which
a specific statement was made in the paper that severe
patients were included, the effect size was, on average,
significantly lower by 0.265 SD units when other fac-
tors in the model were controlled for (Table 3). However,
this should not be interpreted as meaning that CBT is
not effective in severe patients. The studies in which se-
vere patients were included still had a mean effect size
of 0.531 (95% CI=0.345-0.717) — calculated by per-
forming a random effects meta-analysis limited to the 16
studies that stated they included severe patients. Also,
the way in which we were able to measure severity is
very limited. The analysis would be greatly improved if
an objective continuous measure of patient severity had
been included in each of the studies. When we limited
the analysis to studies of depression we did find a sig-
nificant decrease of 0.085 in the effect size with each
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point increase in the mean BDI score at baseline. The
mean BDI score at baseline ranged from 21 to 36 in the
papers included in the meta-regression. These scores in-
dicate a mean severity of patients of moderate to severe,
although the variation would have been much greater in
the individual studies. Thus, for studies of CBT and a
wait-list control group, the effect size ranges from 0.224
to 1.499 (Table4). It would be interesting to conduct a
similar analysis of antidepressants for depression. How-
ever, the analysis conducted by DeRubeis and colleagues
suggests that CBT is likely to perform as well as (if
not better than) antidepressants in severely depressed
patients [8].

In considering the results of these analyses, it is impor-
tant to be mindful of the limitations of systematic reviews
and meta-analysis. A meta-analysis is only as good as the
individual randomized controlled trials that go into it. It
is also limited by the need to use study level rather than
patient level data, which reduced the power of the anal-
yses. However, the strength of systematic reviews and
meta-analysis is that they can provide a means to make
sense of the vast amount of literature on CBT (in this
case) that is already available [84]. They can be used to
determine whether, and what, further research is needed.
The technique of meta-regression enables multivariate
analysis of study characteristics that may be responsible
for heterogeneity in the effect sizes.

So, what can we confidently conclude from our ex-
amination of the RCT literature on CBT for depression,
panic disorder and GAD? We can make several conclu-
sions: CBT is an effective treatment for these disorders,
with a moderate to large effect size of 0.68. However,
the size of the effect is dependent on the type of control
group it is compared to and the baseline severity of the pa-
tients. Most studies have used psychologists as providers
so more studies are needed to determine its efficacy in
other professional groups. The mode of administration
(individual or group setting; face-to-face or through a
book, telephone or computer) does not impact on the ef-
fectiveness of CBT, although the evidence for telephone
and computer administered CBT is more limited. Also,
these modes of delivery may not be suitable for many
patients as the trials are limited to volunteers, and there-
fore more interested patients. More studies are needed
to determine CBT’s efficacy in countries outside of the
US and UK and its usefulness for non-English-speaking
patient groups.

This study adds to our knowledge by explaining the
heterogeneity found in previous meta-analyses. It also
confirms that the severity of the patients treated with
CBT and the type of control group used are independent
predictors of the effect size.
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