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and psychological treatments2 for depression have been
conducted. This huge body of literature has shown that
both types of interventions can be effective in treating de-
pressive disorders, in particular, mild-to-moderate major
depression.

Although both types of intervention have been found
to be effective, it is not known whether they are equally
effective for all types of depression. While most studies
have found that both types of treatment are equally effec-
tive, the statistical power to detect smaller differences has
been too low in most studies. Meta-analyses have gener-
ally found that both types of intervention are equally ef-
fective in the treatment of mild and moderate depres-
sion.3–5 Whether the same is true for more severe cases is
less certain.6,7

However, most meta-analyses in this area have not fo-
cused on studies in which the 2 types of treatments have
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Conclusions: Pharmacologic treatments may
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in the treatment of major depressive disorder,
although these differences are small and probably
have little meaning from a clinical point of view.
We can conclude that both psychological and
pharmacologic therapies are effective in the treat-
ment of depressive disorders and that each has
its own merits.
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n the past decades, hundreds of randomized trials and
dozens of meta-analyses examining pharmacologic1
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been compared directly to each other in one and the same
trial. The majority of earlier meta-analyses concentrated
on the overall effects of psychological or pharmacologic
treatments compared with control conditions. The results
of such meta-analyses may very well be influenced by
factors that differed among the various studies, such as
length of treatment, type of treatment, or initial symptom
severity.8,9 This means that possible differences between
the effects of the 2 types of treatments may very well be
artifacts, which do not reflect true superiority of one of
the types of treatment over the other.8 Direct comparisons
of treatments, on the other hand, are better equipped to
rule out the influence of study characteristics, and they
certainly provide more reliable evidence about a possible
superiority of 1 type of therapy over the other.8

The last comprehensive meta-analysis, which exam-
ined the relative impact of psychological and pharmaco-
logic treatments, was conducted in 1990,3 while the over-
whelming majority of comparative studies have been
conducted since 1990. One recent, smaller meta-analysis5

examined comparative studies of psychological and phar-
macologic treatments and also found them to be equally
effective. However, this study included only one third of
the currently available comparative studies and did not
conduct subgroup analyses to examine whether there
were differences between types of psychological treat-
ment or types of pharmacologic treatment, nor did it con-
duct extensive heterogeneity analyses.5

We decided therefore to conduct a meta-analysis of
comparative studies of psychological and pharmacologic
therapies in which we focused specifically on analyses of
heterogeneity.

METHOD

Identification and Selection of Studies
Studies were traced by means of several methods.

First, we used a database of 832 articles on the psycho-
logical treatment of depression in general.10–12 This data-
base was developed through a comprehensive literature
search (from 1966 to May 2007) in which we examined
6947 abstracts in PubMed (1244 abstracts), PsycINFO
(1736), EMBASE (1911), and the Cochrane Central Reg-

ister of Controlled Trials (2056). We identified these
abstracts by combining terms indicative of psychological
treatment and depression (both MeSH terms and text
words). For this database, we also collected the primary
studies from 22 meta-analyses of psychological treatment
for depression.2 For the current study, we examined the
abstracts of these 832 studies.

We included studies in which (1) the effects of a psy-
chological treatment (2) for adults (3) with a depressive
disorder (4) were compared with the effects of a phar-
macologic treatment (5) in a randomized trial. No lan-
guage restrictions were applied. Only studies in which the
subjects met diagnostic criteria for a depressive disorder
(major depressive disorder, dysthymia, minor depressive
disorder) were included. Studies aimed at subjects with
elevated levels of depressive symptoms (as measured
with self-report measures) but no indication of diagnosis
were excluded, as were studies aimed at relapse preven-
tion or maintenance treatments.

Quality Assessment
We assessed the validity of included studies using a

number of basic criteria, as suggested in the Cochrane
Handbook13: allocation to conditions conducted by an
independent (third) party, blinding of assessors of out-
comes, and completeness of follow-up data. We did not
check for the fourth criterion for validity (adequacy of
random allocation concealment to respondents), because
it was not possible in these studies to conceal the random-
ization to patients.

Meta-Analyses
For each comparison between psychological and

pharmacologic treatments, we calculated the effect size
(Cohen’s d) indicating the difference between the 2 types
of treatment at posttest. We calculated the effect sizes by
subtracting (at posttest) the mean score of the psycho-
therapy group from the mean score of the pharmaco-
therapy group and dividing the result by the pooled stan-
dard deviations of the 2 groups. Effect sizes of 0.8 can be
assumed to be large, while effect sizes of 0.5 are moder-
ate, and effect sizes of 0.2 are small.14 When psychologi-
cal treatments are compared with control groups, usually

FOR CLINICAL USE

◆ In patients with major depressive disorder, pharmacotherapy and psychotherapy are about
equally effective, although treatment with selective serotonin reuptake inhibitors may be
somewhat more effective than psychotherapy.

◆ In patients with dysthymia, pharmacotherapy seems to be significantly more effective
than psychotherapy.

◆ Dropout rates seem to be smaller in psychological interventions compared with
pharmacotherapy.
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effect sizes of 0.6 or larger are found.3,12 In our meta-
analysis, effect sizes of zero were assumed to indicate that
there was no difference between the effects of psycho-
therapy and those of pharmacotherapy.

In the calculations of effect sizes, we only used those
instruments that explicitly measured symptoms of depres-
sion. If more than 1 depression measure was used, the
mean of the effect sizes was calculated so that each study
(or contrast group) only provided 1 effect size.

We only used the effect sizes indicating the differences
between psychological and pharmacologic treatments at
posttest. Although some studies also reported outcomes at
follow-up, most did not (18 of 30 studies). We decided not
to examine the differential effects at follow-up, because
the number of effect sizes was relatively low. In addition,
the follow-up period differed considerably among these
studies, and in several studies, treatments were continued
and others discontinued.

To calculate pooled mean effect sizes, we used the
computer program Comprehensive Meta-Analysis, ver-
sion 2.2.021 (Biostat, Englewood, N.J.). As we did not
know whether we would find heterogeneity among the
studies, we decided to calculate mean effect sizes both
with the random-effects model and with the fixed-effects
model. In the fixed-effects model, it is assumed that all
studies in the meta-analysis are drawn from the same
“population” of studies and all factors that could influ-
ence the effect size are the same in all the study popula-
tions. In the random-effects model, it is assumed that the
included studies are drawn from “populations” of studies
that differ from each other systematically (heterogeneity).
In this model, the effect sizes resulting from included
studies not only differ because of the random error within
studies (as in the fixed-effects model), but also because of
true variation in effect size from 1 study to the next. Be-
cause the results of the random- and fixed-effects models
were found to be the same or almost the same in our
analyses, we only report the results of the random-effects
model.

Publication bias was tested by inspecting the funnel
plots of the meta-analyses and by using Duval and
Tweedie’s trim and fill procedure,16 which yields an esti-
mate of the effect size after the publication bias has been
taken into account.

As indicator of homogeneity, we calculated the Q sta-
tistic. We also calculated the I2 statistic, which is an indi-
cator of heterogeneity in percentages. A value of 0% indi-
cates no observed heterogeneity, and larger values show
increasing heterogeneity, with 25% as low, 50% as mod-
erate, and 75% as high heterogeneity.17

Subgroup analyses were conducted according to the
mixed-effects model. In this model, studies within sub-
groups are pooled with the random-effects model, while
tests for significant differences between subgroups are
conducted with the fixed-effects model.

For continuous variables, we used meta-regression
analyses to test whether there was a significant relation-
ship between the continuous variable and the effect size,
as indicated with a z value and an associated p value.

Finally, we examined whether the dropout from the
intervention differed between pharmacologic and psy-
chological treatments. Because dropout is a dichotomous
outcome, we calculated the odds ratio (OR) of dropout
from psychotherapy compared with pharmacologic treat-
ment (instead of a standardized effect size). Again, we
conducted all meta-analyses both with the fixed-effects
model and with the random-effects model using the same
computer program, and we calculated the Q statistic and
the I2 statistic to estimate heterogeneity between study
outcomes.

RESULTS

Characteristics of the Included Studies
Thirty studies with a total of 3178 patients were in-

cluded (1612 patients in the psychotherapy conditions and
1566 in the pharmacotherapy conditions, Table 1).7,18–46 In
7 studies,* 2 psychological treatments were compared
with a pharmacologic treatment. Therefore, we could
include 37 comparisons between a psychological and a
pharmacologic intervention in the analyses.

Patients were recruited through clinical referrals (14
studies),† from the community (8 studies),‡ or through
other methods (8 studies).§ Twenty-three studies were
aimed at adults with a depressive disorder in general,
|| while the remaining 7 studies targeted more specific
groups.¶ Twenty-five studies were aimed at patients with
a major depressive disorder,# while the remaining studies
were aimed at patients with dysthymia (2 of which also
included patients with minor depressive disorder18,46). In
23 studies,** the 17-item Hamilton Rating Scale for
Depression (HAM-D) score at pretest was presented
(which ranged from 16 to 23.89), while 19 studies re-
ported the pretest Beck Depression Inventory (BDI) score
(ranging from 17.74 to 30.25).††

Fifteen comparisons examined cognitive-behavioral
therapy, 7 interpersonal psychotherapy, 5 problem-
solving therapy, and 12 other psychological treatments.
Selective serotonin reuptake inhibitors (SSRIs) were ex-
amined in 15 comparisons, while tricyclic antidepressants
(TCAs) were examined in 16 comparisons (other medica-
tions in 6 comparisons).

* References 22, 24, 30, 34, 36, 39, 42.
† References 18–20, 24, 25, 27, 29, 37–42, 45.
‡ References 21, 26, 30, 32–34, 44, 46.
§ References 7, 22, 23, 28, 31, 35, 36, 43.
|| References 7, 18–26, 28–32, 34, 37–42, 45.
¶ References 27, 33, 35, 36, 43, 44, 46.
# References 7, 19, 20, 22, 24–29, 31–45.
** References 7, 18, 20, 22–31, 35–44.
†† References 19, 20, 23–26, 28, 30, 31, 33, 34, 36–41, 43, 44.
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The quality of the included studies varied. Fourteen
of the 30 studies reported that allocation to condi-
tions was conducted by an independent party.* Blind-
ing of assessors was reported in 17 studies,† while an-
other 3 studies19,32,34 only used self-report measures (in
these  cases, blinding of assessors was not relevant).
Intention-to-treat analyses were conducted in 21 stud-
ies (the other studies were limited to completers-only
analyses).‡

Differences Between Psychological and
Pharmacologic Interventions: Overall Effect Sizes

The mean effect size (Cohen’s d) of the 37 com-
parisons indicating the difference between psychologi-
cal and pharmacologic interventions was –0.07 (95%
CI = –0.15 to 0.01), suggesting a trend (z = –1.66, p <
.1) that pharmacologic interventions may be somewhat
more effective than psychological interventions (Table
2). Heterogeneity was low (Q = 45.75, not significant
[NS], I2 = 21.31). The effect sizes and 95% confidence
intervals of the individual contrast groups are plotted
in Figure 1.

When we limited the analyses to the effect sizes
for the HAM-D, comparable effect sizes were found,
although the difference between psychological and
pharmacologic interventions was no longer significant
(d = 0.02; 95% CI = –0.13 to 0.16; z = 0.23, NS; Q =
16.95, NS; I2 = 23.29; N = 14). The same was true
when we limited the analyses to the effect sizes found
for the BDI (d = –0.04; 95% CI = –0.16 to 0.08;
z = –0.72, NS; Q = 29.72, NS; I2 = 22.62).

In our analyses, we included 7 studies in which 2
psychological treatments were compared to a phar-
macologic treatment. This means that multiple com-
parisons from these 7 studies were included in the
same analysis. These multiple comparisons, however,
are not independent of each other, which may have
resulted in an artificial reduction of heterogeneity.
Therefore, we conducted another meta-analysis, in
which we included only 1 comparison per study (Table
2). From the 7 studies with multiple comparisons, we
included only the comparison with the largest effect
size (i.e., the largest difference between the psycho-
logical and pharmacologic treatments), because this
was considered the most conservative approach in es-
timating heterogeneity in the meta-analyses. As can be
seen in Table 2, these analyses did indicate that het-
erogeneity increased somewhat in some analyses, al-
though this increase was small, and the overall level of
heterogeneity was still low (I2 = 27.55).
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* References 18, 21, 22, 24, 26–28, 30, 35, 37–39, 42, 46.
† References 17, 21–23, 25–28, 30, 37–39, 41–43, 45, 46.
‡ References 7, 18, 20, 22, 24–28, 30, 31, 35–41, 44, 46.
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Table 2. Results of Meta-Analyses Comparing the Effects of Psychological and Pharmacologic Treatments of Depressiona

Results Completers (N) d 95% CI z Q I2 (%) p
Effect at posttest

All studies 37 –0.07 –0.15 to 0.01 –1.66 45.75 21.31
BDI only 24 –0.04 –0.16 to 0.08 –0.72 29.72 22.62
HAM-D-17 only 14 0.02 –0.13 to 0.16 0.23 16.95 23.29
All studies (multiple 30 –0.07 –0.16 to 0.02 –1.50 40.03 27.55

comparisons excluded)b

Subgroup analyses (all studies)
Recruitment

Clinical 18 0.02 –0.09 to 0.13 0.36 20.57 17.34 NS
Community 10 –0.17 –0.33 to –0.01 –2.10* 13.09 31.24
Combined 4 –0.09 –0.29 to 0.11 –0.90 2.30 0
Other 5 –0.21 –0.44 to 0.03 –1.74 3.61 0

Target group
Adults 31 –0.06 –0.16 to 0.03 –1.38 40.06 25.11 NS
Specific group 6 –0.10 –0.27 to 0.07 –1.13 5.44 8.13

Diagnostic category
MDD 31 –0.02 –0.10 to 0.06 –0.49 31.32 4.22 †
Dysthymia (+ minorD) 6 –0.28 –0.47 to –0.10 –3.06† 6.79 26.36

Diagnostic categoryc

MDD 31 –0.02 –0.10 to 0.06 –0.49 31.32 4.22 †
Dysthymia 4 –0.44 –0.70 to –0.19 –3.37† 3.44 12.70

Analyses
Intention to treat 27 –0.05 –0.15 to 0.05 –1.06 39.82* 34.71 NS
Completers 10 –0.11 –0.27 to 0.04 –1.47 5.56 0

Type of psychotherapy
CBT 15 0.03 –0.11 to 0.17 0.43 19.16 26.91 NS
IPT 7 –0.18 –0.35 to 0.00 –1.96* 6.99 14.10
PST 5 –0.11 –0.27 to 0.04 –1.40 3.53 0
Supportive 4 –0.15 –0.62 to 0.32 –0.62 8.80* 65.91
Other 6 –0.07 –0.22 to 0.07 –1.01 3.35 0

Medication
SSRI 15 –0.20 –0.31 to –0.10 –3.90‡ 12.28 0 †
TCA 16 0.09 –0.02 to 0.21 1.58 14.73 0
Other 6 –0.07 –0.22 to 0.07 –0.98 4.44 0

Subgroup analyses (MDD only)d

Recruitment
Clinical 17 0.04 –0.08 to 0.16 0.61 19.84 19.36 NS
Community 6 –0.02 –0.21 to 0.17 –0.22 4.37 0
Combined 4 –0.09 –0.29 to 0.11 –0.90 2.30 0
Other 4 –0.17 –0.41 to 0.07 –1.37 2.20 0

Target group
Adults 26 –0.01 –0.10 to 0.07 –0.30 25.83 3.22 NS
Specific group 5 –0.04 –0.31 to 0.23 –0.29 5.23 23.46

Analyses
Intention to treat 23 –0.01 –0.11 to 0.09 –0.17 29.29 24.89 NS
Completers 8 –0.03 –0.21 to 0.16 –0.30 2.03 0

Type of psychotherapy
CBT 14 0.04 –0.09 to 0.18 0.63 16.42 20.81 NS
IPT 5 –0.07 –0.27 to 0.13 –0.72 2.99 0
PST 3 –0.04 –0.39 to 0.31 –0.23 3.24 38.26
Supportive 3 0.04 –0.38 to 0.46 –0.18 3.66 45.32
Other 6 –0.07 –0.22 to 0.07 –1.01 3.35 0

Medication
SSRI 9 –0.16 –0.30 to –0.01 –2.09* 4.63 0 *
TCA 16 0.09 –0.02 to 0.21 1.58 14.73 0
Other 6 –0.07 –0.22 to 0.07 –1.01 3.35 0

Subgroup analyses (severity)
Pretest BDI (only MDD)

10–29 20 –0.07 –0.19 to 0.06 –1.08 24.91 23.71 NS
≥ 30 4 0.13 –0.31 to 0.59 0.60 8.62* 65.19

Pretest HAM-D (only MDD)
≤ 20 9 0.06 –0.11 to 0.22 0.67 10.16 21.29 NS
> 20 13 –0.03 –0.20 to 0.13 –0.37 18.01 33.36

aA positive effect size indicates a superior effect of the psychological treatment.
bIn these analyses, 1 of the 2 comparisons in the 7 studies in which 2 psychotherapies were compared with a pharmacologic treatment was removed

from the analyses (the one with the smallest effect size).
cIn these analyses, the 2 studies in which patients with dysthymia and/or minorD were removed from the analyses.
dIn these analyses, only studies of patients with MDD were included (the studies of patients with dysthymia or minorD were excluded).
*p < .05, †p < .01, ‡p < .001.
Abbreviations: BDI = Beck Depression Inventory, CBT = cognitive-behavioral therapy, HAM-D-17 = 17-item Hamilton Rating Scale for

Depression, IPT = interpersonal psychotherapy, MDD = major depressive disorder, minorD = minor depressive disorder, NS = not significant,
PST = problem-solving treatment, SSRI = selective serotonin reuptake inhibitor, TCA = tricyclic antidepressant.
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Neither the funnel plots nor Duval and Tweedie’s trim
and fill procedure pointed at a significant publication
bias. The effect size indicating the difference in reduc-
tion of depressive symptomatology between psychologi-
cal and pharmacologic treatments did not change signifi-
cantly after adjustment for possible publication bias (the
observed and adjusted effect size did not differ signifi-
cantly from each other). We also found no indications of
publication bias when we limited the analyses to studies
on major depressive disorder (and excluded studies on
dysthymia).

Subgroup and Metaregression Analyses
We conducted several subgroup analyses with the ef-

fect sizes indicating the difference between psychological
and pharmacologic treatments at posttest (Table 2). The
subgroups we examined included differences in recruit-
ment method (clinical, community, combined, other), tar-
get group (adults in general, specific group), diagnostic
category (major depressive disorder, dysthymia with or
without minor depression), type of analyses (intention-to-
treat, completers only), type of psychotherapy (cognitive-
behavioral therapy, interpersonal psychotherapy, prob-

Figure 1. Standardized Effect Sizes Indicating Differences Between the Effects of Psychological and Pharmacologic Treatment of
Depression at Posttest

Statistic

Standard
Difference Lower Upper

Study in Means Limit Limit p Standard Difference in Means and 95% CI

Barrett et al, 200118 –0.12 –0.43 0.19 0.45
Bedi et al, 200019 –0.04 –0.47 0.39 0.86
Blackburn and Moore, 199720 0.21 –0.29 0.71 0.41
Browne et al, 200221 –0.25 –0.53 0.03 0.08
DeRubeis et al, 20057 0.00 –0.31 0.31 1.00
Dimidjian et al, 2006 BA22 –0.06 –0.52 0.40 0.80
Dimidjian et al, 2006 CT22 –0.39 –0.83 0.05 0.08
Dunner et al, 199623 –0.71 –1.58 0.16 0.11
Elkin et al, 1989 CBT24 –0.13 –0.49 0.23 0.48
Elkin et al, 1989 IPT24 –0.04 –0.40 0.32 0.83
Hollon et al, 199225 0.09 –0.38 0.56 0.71
Jarrett et al, 199926 –0.22 –0.68 0.24 0.35
Keller et al, 200027 –0.04 –0.23 0.15 0.68
Leff et al, 200028 0.00 –0.45 0.45 1.00
Lopez Rodriguez et al, 200429 0.00 –0.88 0.88 1.00
Markowitz et al, 2005 IPT30 –0.67 –1.26 –0.08 0.03
Markowitz et al, 2005 SUP30 –0.70 –1.27 –0.13 0.02
Martin et al, 200131 –0.66 –1.42 0.10 0.09
McBride et al, 200732 –0.27 –0.88 0.34 0.38
McLean and Hakstian, 1979 A34 0.04 –0.34 0.42 0.84
McLean and Hakstian, 1979 B34 0.07 –0.33 0.47 0.73
McKnight et al, 199233 –0.31 –0.91 0.29 0.31
Miranda et al, 200335 –0.24 –0.53 0.05 0.11
Mohr et al, 2001 A36 0.17 –0.50 0.84 0.62
Mohr et al, 2001 B36 –0.37 –1.05 0.31 0.29
Murphy et al, 198437 0.32 –0.25 0.89 0.27
Mynors-Wallis et al, 199538 0.32 –0.21 0.85 0.23
Mynors-Wallis et al, 2000 A39 –0.32 –0.78 0.14 0.17
Mynors-Wallis et al, 2000 B39 –0.06 –0.51 0.39 0.79
Rush et al, 197740 0.93 0.28 1.58 0.00
Schulberg et al, 199641 0.00 –0.29 0.29 1.00
Scott and Freeman, 1992 A42 0.18 –0.35 0.71 0.51
Scott and Freeman, 1992 B42 0.44 –0.10 0.98 0.11
Sloane et al, 198543 0.15 –0.62 0.92 0.70
Thompson et al, 200144 0.32 –0.17 0.81 0.20
Weissman et al, 197945 0.00 –0.65 0.65 1.00
Williams et al, 200046 –0.15 –0.39 0.09 0.21

–0.07 –0.15 0.01 0.10

 Abbreviations: BA = behavioral activation treatment, CBT = cognitive-behavioral therapy, CT = cognitive therapy, IPT = interpersonal therapy,
SUP = supportive therapy.

–2.00 2.00–1.00 1.000

Favors Pharmacologic Favors Psychological
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lem-solving therapy, supportive therapy, other), and type
of medication (SSRI, TCA, other).

As can be seen in Table 2, the studies in which patients
suffered from dysthymia differed significantly (p < .01)
from the studies in which patients with major depressive
disorder were examined. In studies of patients with dys-
thymia, pharmacotherapy was significantly more effec-
tive than psychotherapy (d = –0.28, 95% CI = –0.47 to
–0.10, p < .01). In studies focusing on patients with major
depressive disorder, the difference between psychological
and pharmacologic treatment was not significant (d =
–0.02, 95% CI = –0.10 to 0.06). In 2 studies,18,46 both pa-
tients with dysthymia and those with minor depressive
disorder were included. When these 2 studies were re-
moved from the analyses, the difference between studies
of dysthymia patients and patients with major depressive
disorder remained significant (p < .01). And in the 4 com-
parisons with dysthymia patients,21,23,30 the difference be-
tween psychological and pharmacologic treatment also
remained significant (d = –0.44, 95% CI = –0.70 to
–0.19, p < .01).

We also found that type of medication was signifi-
cantly associated with differences in effects between
psychological and pharmacologic treatments (p < .01).
Treatment with SSRIs was significantly more effective
than psychological treatment (p < .001), while treatment
with TCAs or other pharmacologic treatments did not dif-
fer significantly from psychological therapies.

In most subgroup analyses, heterogeneity was low. In
the analyses in which psychological treatments were com-
pared with different types of pharmacologic treatments
(SSRI, TCA, other), heterogeneity was zero.

Because we found that the effect sizes in studies with
dysthymia patients differed from studies with major
depressive disorder patients, we repeated all subgroup
analyses for the studies in which only patients with major
depressive disorder were included (Table 2). The number
of studies with dysthymia patients was too small for the
purpose of conducting separate subgroup analyses.

As can be seen in Table 2, the results of the subgroup
analyses limited to studies of patients with major depres-
sive disorder did not differ much from the earlier sub-
group analyses. Type of medication remained significant-
ly associated with differences in effects between
psychological and pharmacologic treatments (p < .05),
while heterogeneity remained at zero.

Severity of Depression
We examined whether the difference between psycho-

logical and pharmacologic treatments was associated with
severity of depression at pretest in 2 ways. Because the
level of depressive symptoms (assessed with the HAM-D
and BDI) was expected to be lower in the studies of dys-
thymia, we limited these analyses to the studies of major
depressive disorder.

First, we conducted a metaregression analysis to exam-
ine whether the effect sizes were associated with the mean
scores on the HAM-D and the BDI at pretest. In 24 stud-
ies, the pretest BDI score was presented. A metaregression
of these studies did not indicate that the pretest BDI score
was significantly associated with the effect size (point
estimate of slope = 0.002, 95% CI = –0.05 to 0.06, z =
0.08, p = .93). In another metaregression analysis in
which we examined whether the pretest HAM-D score
was significantly associated with the effect size, no indi-
cation was found that this was true (23 studies, point esti-
mate of slope = 0.002, 95% CI = –0.04 to 0.05, z = 0.08,
p = .93).

Second, we conducted subgroup analyses to examine
whether the effect sizes were associated with pretest se-
verity (Table 2). We made a subgroup of studies in which
the patients had a mean BDI score less than 30 and another
subgroup in which the mean BDI score was greater than or
equal to 30 (a score ≥ 30 indicates severe depression).47

No significant difference between these 2 subgroups was
found, although the 4 studies in which the patients had a
pretest BDI score greater than or equal to 30 indicated that
psychotherapy was significantly more effective than phar-
macotherapy.

We also analyzed a subgroup of studies* in which the
mean pretest HAM-D score was less than 20 and 1 sub-
group in which the mean pretest HAM-D score was
greater than or equal to 20.† The effect sizes in these 2
subgroups did not differ significantly from each other.

Differences in Drop-Out Rates
We compared the drop-out rate in psychological and

pharmacologic treatments in 24 studies (30 comparisons,
Table 3).‡ The analyses indicated that the drop-out rate
was smaller in psychological treatments compared with
pharmacologic treatments with an OR of 0.66 (95%
CI = 0.47 to 0.92, z = –2.42, p < .05). Heterogeneity was
high (Q = 94.95, p < .001, I2 = 69.46).

We conducted the same subgroup and metaregression
analyses as we did with the effect sizes (Table 3). As can
be seen in Table 3, none of the subgroup analyses indi-
cated that there were significant differences between sub-
groups. Levels of heterogeneity were moderate to high in
most subgroups. We also found no indication that severity
of depression was associated with dropout, both from
the subgroup analyses (Table 3) and the metaregression
analyses (BDI: point estimate of slope = –0.038, 95%
CI = –0.115 to 0.040, z = –0.96, NS; HAM-D: point
estimate of slope = –0.023, 95% CI = –0.107 to 0.052,
z = –0.68, NS).

* References 23, 24, 28, 35, 37, 38, 42, 44.
† References 7, 20, 22, 25, 31, 36, 39, 40, 43.
‡ References 7, 18, 20, 22–28, 30, 33–41, 43–46.
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DISCUSSION

When the results of all included studies were taken into
account, we found some indications that pharmacologic
treatment is somewhat more effective than psychological
treatment. However, this difference was very small
(d = –0.07) and probably has no meaning from a clinical
perspective. When we explored what caused this differ-
ence, we found several important results.

First, we found that pharmacotherapy is more clearly
superior to psychotherapy in the treatment of dysthymia.
In the studies of patients with pure dysthymia, a differen-
tial effect of –0.44 was found, indicating a moderate ef-
fect. And the difference between the 2 types of treatment
in dysthymia was significantly larger than the difference
in patients with major depressive disorder.

The second important finding was that SSRIs were sig-
nificantly more effective than psychotherapy and that the
difference between the 2 types of treatment was signifi-
cantly larger when SSRIs were used compared with stud-
ies in which other medications were used. Although the

difference between SSRIs and psychotherapy was sig-
nificant (p < .05), it was small in terms of effect sizes
(d = –0.16), and it is not clear whether such a small effect
is clinically relevant. This finding is remarkable, how-
ever, because most studies examining differential effects
of SSRIs and TCAs find that both are equally effective.1

We found few indications of heterogeneity in the
analyses, indicating that there were few systematic differ-
ences between the outcomes. When we differentiated be-
tween studies examining dysthymia and those studying
major depressive disorder, the heterogeneity was zero.
The same was true when we differentiated between stud-
ies examining TCAs, SSRIs, and other antidepressant
medications. This can be seen as an indication that the
heterogeneity in the overall analyses, although low at the
beginning, can be explained by these 2 variables and sup-
ports the stability of our findings.

Dropout, however, was significantly lower in psycho-
therapy compared with pharmacologic treatment. This is
probably related to the side effects of pharmacologic
treatments and may be associated with the fact that most

Table 3. Results of Meta-Analyses Comparing the Drop-Out Rates of Psychological and Pharmacologic Treatments of Depression
Results Completers (N) Odds Ratio 95% CI z Q I2 (%) p

Overall
All studies 30 0.66 0.47 to 0.92 –2.42* 94.95‡ 69.46

Subgroup analyses
Recruitment

Clinical 13 0.85 0.65 to 1.11 –1.18 14.23 15.64 NS
Community 8 0.68 0.42 to 1.10 –1.57 9.99 29.94
Combined 4 0.32 0.11 to 0.90 –2.15* 14.31† 79.04
Other 5 0.50 0.08 to 3.07 –0.75 28.51‡ 85.97

Target group
Adults 24 0.65 0.47 to 0.88 –2.75† 50.48† 54.44 NS
Specific group 6 0.60 0.17 to 2.05 –0.82 37.58‡ 86.69

Diagnostic category
MDD 25 0.60 0.40 to 0.90 –2.50* 90.98‡ 73.62 NS
Dysthymia (+ minorD) 5 0.85 0.57 to 1.28 –0.77 3.88 0

Analyses
Intention to treat 24 0.72 0.50 to 1.05 –1.72 83.96‡ 72.61 NS
Completers 6 0.41 0.20 to 0.86 –2.36* 7.06 29.15

Type of psychotherapy
CBT 13 0.60 0.30 to 1.20 –1.45 53.63‡ 77.62 NS
IPT 5 0.80 0.44 to 1.46 –0.73 6.64 39.73
PST 5 0.96 0.55 to 1.67 –0.15 6.93 42.26
Other 7 0.49 0.23 to 1.01 –1.93 24.14‡ 75.15

Medication
SSRI 13 0.90 0.48 to 1.69 –0.34 61.01‡ 80.33 NS
TCA 14 0.49 0.32 to 0.75 –3.26† 25.45* 48.92
Other 3 0.82 0.56 to 1.21 –0.99 1.06 0

Pretest BDI score
10–29 18 0.60 0.40 to 0.91 –2.40* 36.65† 53.62 NS
≥ 30 3 0.64 0.20 to 2.00 –0.77 4.50 55.51

Pretest HAM-D score
≤ 20 7 0.84 0.34 to 2.06 –0.38 32.62‡ 81.60 NS
> 20 13 0.50 0.27 to 0.91 –2.25* 43.45‡ 72.38

*p < .05.
†p < .01.
‡p < .001.
Abbreviations: BA = behavioral activation treatment, BDI = Beck Depression Inventory, CBT = cognitive-behavioral therapy, CT = cognitive

therapy, HAM-D = Hamilton Rating Scale for Depression, IPT = interpersonal psychotherapy, MDD = major depressive disorder, minorD = minor
depressive disorder, NS = not significant, PST = problem-solving treatment, SSRI = selective serotonin reuptake inhibitor, SUP = supportive
therapy, TCA = tricyclic antidepressant.
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patients prefer psychological therapies more than phar-
macologic treatments.19

We could not find any evidence that the differential ef-
fects of psychological and pharmacologic treatments are
related to the severity of the depressive disorder at pretest.
Relatively few studies, however, focused on patients with
very severe depression, and it can be argued that the most
severe cases are unlikely to end up in a comparative trial
of medication versus psychological treatment. However,
in light of the current discussion on the suitability of psy-
chological treatment for more severely depressed pa-
tients, the present findings do not strongly support the no-
tion that psychological treatment is insufficient for more
severe cases of depression.

This study has several limitations. First, the number of
studies we could include was still relatively small, and the
quality of several of the included studies was not optimal.
Second, we did not examine the long-term effects of both
treatments. It may well be possible that there are major
differences between the 2 treatments in the longer term.
Third, studies on pharmacologic treatments often include
psychological treatment components and unrealistic mon-
itoring such as weekly visits, which may have distorted
the actual differences between psychological and pharma-
cologic treatments. Furthermore, we only examined the
effects in the short term and have not focused on differ-
ences in the long term. Because of these limitations, the
results of this meta-analysis should be considered with
caution.

More research is needed to examine our findings fur-
ther. It is especially important to examine the mechanisms
through which both treatments work and to examine
which patients may benefit more from 1 of the 2 types of
treatment. It is also important to examine for which cases
combined treatment is better. We can conclude that both
psychological and pharmacologic therapies are effective
in the treatment of depressive disorders and that each has
its own merits.

Drug names: desipramine (Norpramin and others), fluoxetine (Prozac
and others), imipramine (Tofranil and others), nortriptyline (Pamelor
and others), paroxetine (Paxil, Pexeva, and others), phenelzine (Nar-
dil), sertraline (Zoloft and others), venlafaxine (Effexor and others).

Disclosure of off-label usage: The authors have determined that,
to the best of their knowledge, no investigational information
about pharmaceutical agents that is outside U.S. Food and Drug
Administration–approved labeling has been presented in this article.
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