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Antidepressant Treatment of Depression:
A Metaanalysis

Russell Joffe, MD1, Stephen Sokolov, MD2, David Streiner, PhD3

Objective:To carry out a metaanalysis of antidepressant studies to calculate the effect sizes for antidepressant effect in
depressive disorder.
Method: A metaanalysis of all antidepressant studies that included an active comparison drug as well as placebo was
used to calculate the effect size. Articles were selected from a MEDLINE search for the period January 1966 to June
1995. Forty-nine studies were included in the metaanalysis.
Results:The effect sizes for antidepressant treatment are moderately larger than for placebo. A larger effect size was
observed in studies where objective diagnostic criteria for depression were used.
Conclusions:We conclude that the superior efficacy of antidepressants over placebo can be demonstrated.

(Can J Psychiatry 1996;41:613–616)
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Antidepressants are the most commonly used treatment
for patients with major depressive disorders. All cur-

rently available compounds within the various classes of
antidepressant have been shown to be more effective than
placebo in the treatment of major depression. Moreover,
several metaanalyses report equal  efficacy between the
2 major classes of antidepressants, the tricyclic antidepres-
sants (TCAs) and  selective serotonin  reuptake inhibitors
(SSRIs) (1–3). In a recent metaanalysis, however, Greenberg
and colleagues (4) question the robustness of the therapeutic
effect of antidepressants, suggesting that, if outcomes were
assessed according to stricter criteria, less subject to clinical
bias, then effect sizes are much more modest than usually
reported. They argue that the active comparison drug, rather
than the  new drug  under study, is the most appropriate

treatment to compare with placebo in the metaanalysis be-
cause positive expectations of success are fewer for the active
comparison than for the new drug under study and are there-
fore not as subject to observer bias. Using this design, they
reported very modest effect sizes in their metaanalysis (4).
The findings of Greenberg and others (4) need to be carefully
considered. Several methodological concerns about their
study, however, limit their conclusions. First, only 22 studies
were included in the metaanalysis, which raises the possibil-
ity that these studies may not be representative of antidepres-
sant studies in general. Second, 13 of the 22 studies concerned
a single antidepressant, trazodone, further limiting the gener-
alizability of their findings. Last, studies with unspecified
diagnostic criteria for depression and varying durations of
acute treatment were included, which may bias against find-
ing a superior efficacy of active drug over placebo. We
decided, therefore, to carry out a metaanalysis of antidepres-
sant studies that included an active comparison or reference
drug as well as a placebo to calculate the effect sizes for
antidepressant effect in depressive disorder.

Method

MEDLINE was searched for the period 1966 to June 1995
for references containing the following MeSH terms in com-
mon: “depressive disorder,” “antidepressive agents,” and
“English language.” MEDLINE was searched for references
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containing  each  of the  MeSH terms and  the  title word
“placebo.” A list  of  references was generated, and each
reference was reviewed for its appropriateness to the study on
the basis of the following criteria, developed by all the inves-
tigators: 1) human subjects, 2) unipolar depression, 3) ages
18 to 70 years, 4) “medically well,” 5) randomized, double-
blind, placebo-controlled trial, 6) acute treatment (that is, not
a maintenance or continuation trial), 7) 3 parallel treatment
cells (investigational drug, reference drug, and placebo), and
8) a trial of at least 4 weeks’ duration. All 3 investigators
reviewed studies for eligibility for inclusion, and interobser-
ver reliability was good (κ = 0.80).

All of these articles were obtained and reviewed and were
supplemented by articles contained in the original meta-
analysis by Greenberg and others (4).

Articles were included in the final analysis only if they had
response measures from which accurate data could be ex-
tracted. Observer measures included the Hamilton Rating
Scale for Depression (HAMD), both 17- and 21-item forms,
the Montgomery-Asberg Depression Rating Scale
(MADRS), and the Clinical Global Impression Scale (CGI).
Although self-rating scales had been used in many of the
studies, the data could not be extracted in the vast majority of
studies in a form suitable for analysis.

Ninety-one studies met the inclusion criteria for analysis.
Of these, however, 42 did not provide response measures that
could be extracted in a form suitable for analysis. Therefore,
49 studies were included in the final analysis. (These studies
are listed in the Bibliography.)

Results

Study Characteristics

Ninety-one studies met eligibility criteria, but response
data could  be extracted from only 49 studies. Of these,
5 (10.2%) took place in an inpatient setting, 40 (81.6%) in an
outpatient setting, and one (2.0%) used both types of patients;

the setting was not specified in 3 studies (6.1%). The most
frequently used set of criteria was DSM-III (n = 23; 46.9%),
followed by DSM-III-R and Research Diagnostic Criteria
(n = 6 each; 12.2%), Feighner (n = 3; 6.1%), and ICD-9 (n =
1; 2.0%). No criteria were specified in 10 cases (20.4%). The
duration of follow-up was positively skewed, ranging from 4
to 106 weeks, with a mode of 6 weeks (mean = 7.78, SD =
14.39). The drugs used in the studies are listed in Table I.

The 17-item HAMD was used in 33 studies (67.3%), the
21-item form in 13 studies (26.5%), the MADRS in one study
(2.0%), and the CGI in 2 others (5.1%).

Effect Sizes

The effect size (ES) for the change score was calculated
as the difference between the baseline and final score divided
by the standard deviation (SD) of the baseline score. Since
most studies did not report this latter figure, a conservative
estimate for each scale was taken from the literature and used
for each study that employed that scale. The mean ES for the
drugs was 1.57 (SD = 0.53) and for the placebo groups 1.02
(SD = 0.36).

The difference in change scores between the active and
placebo conditions was calculated by subtracting the raw
change score (baseline to follow-up) for the placebo from the
raw change score for the drug and dividing by the SD of the
baseline score. This could not be done for one study, since
none of the patients in the placebo arm completed the study.
Following the procedure of Hedges and Olkin (5), the mean
ES for  each condition was calculated  according  to  the
equation:

where dj is the difference score for the jth study. The formula
weights each difference ES by the sample size using the
formula:

where np is the final sample size of the placebo group and na
the sample size of the active group. The final sample size was
the number of patients entering the trial minus the dropouts,
when known. The effect of this weighting is that larger studies
have more influence on the average value than do smaller
studies. The consistency of the ESs  across studies was
calculated by:

Table I

Drugs Used in 3 or More of the Studies

Drug Number of Studies

Imipramine 32

Amitriptyline 12

Fluvoxamine 7

Trazodone 6

Moclobemide 6

Alprazolam 4

Fluoxetine 3

Nefazadone 3

Paroxetine 3

Zimelidine 3
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The mean ES for the active drugs relative to the placebo
was 0.497, indicating that 69% of the patients on medication
did better than the average person in the control condition.
There was significant heterogeneity of ESs (Q[95] = 175.51,
P < 0.0001), meaning that it was legitimate to search for
variables that might explain these differences.

A regression equation was calculated, with 3 predictor
variables: duration of the trial, type of drug (TCA versus
SSRI), and the use of objective diagnostic criteria. Duration
was not significant, but the use of criteria was (ß = 0.422,t =
3.027,P = 0.004). Studies that used objective criteria had a
mean ES of 0.520, and those which did not had a mean ES of
0.382. There was a tendency for TCAs to have a larger ES
than SSRIs (0.511 versus 0.464), but the coefficient for this
term was not significant (ß = 0.249,t = 1.784,P = 0.081).

Discussion

Our metaanalysis suggests that the ESs for antidepressant
treatment are moderately large when compared with placebo.
Furthermore, the ES for the TCAs was nonsignificantly larger
than for SSRIs. In the majority of cases, the TCAs were the
active comparison or reference treatment rather than the new
antidepressant under study. This suggests that even if this
group is used, the superior therapeutic effect of antidepres-
sants over placebo can be demonstrated. The ESs we observed
are comparable to those reported in previous metaanalyses
(1–3), with the exception of that of Greenberg and collabora-
tors (4). Of interest, we found that the use of standardized
criteria for the diagnosis of depression affected the ES. Spe-
cifically, studies that used objective criteria had a
significantly higher mean ES than those which did not. This
may be one of the factors contributing to the small ESs
reported by Greenberg and others (4), considering that many
of the studies included in their metaanalysis were performed
prior to the introduction of the DSM-III criteria for psychiat-
ric diagnosis.

Our metaanalysis addressed some of the limitations of the
one performed by Greenberg and others (4). First, it included
a larger number of studies and many that were performed after
the introduction of standardized diagnostic criteria. Second,
it evaluated the impact of various factors on treatment re-
sponse, including the duration of the antidepressant trial.
Third, a much larger number of studies were included in
which a wider range of antidepressants were compared (see
Table I). By contrast, Greenberg and others (4) included only
22 studies, which were focused largely on 2 antidepressants,
trazodone and amoxapine. Our metaanalysis, however, did
not include an evaluation of self-rated measures of depres-
sion. We found in our careful evaluation of the 49 studies that
only a handful yielded sufficient data to be subject to such an
analysis. The possibility that patient- rather than observer-
rated data may be less subject to the bias of expectation of the
clinician is an interesting possibility which should be consid-
ered  further in  future studies. Nonetheless, our findings,

together with other metaanalyses (1–3) and an extensive
literature  on a range of antidepressants, suggest that the
therapeutic effect of antidepressants is easily demonstrated
and is significantly better than placebo.

Clinical Implications

• Antidepressants are superior to placebo.
• The therapeutic benefits of antidepressants can be

demonstrated.
• The data do support a specific therapeutic efficacy of

antidepressants.

Limitations

• The studies included were limited to those in MEDLINE.
• The studies were limited to the English language.
• Only published studies were included.
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Résumé

Objectif :Réaliser une méta-analyse des études sur les antidépresseurs pour calculer l’ampleur de l’effet antidépresseur
dans le cadre du trouble dépressif.

Méthode :Une méta-analyse de toutes les études sur les antidépresseurs portant sur un médicament de comparaison
actif, de même qu’un placebo, a servi à calculer l’ampleur de l’effet. Les articles étaient choisis à partir d’une recherche
de MEDLINE pour la période de 1966 à juin 1995. Quarante-neuf études ont fait l’objet de la méta-analyse.

Résultats :L’ampleur de l’effet du traitement antidépresseur est passablement plus importante que celle du placebo.
Dans les études faisant appel à des critères diagnostiques objectifs de dépression, on a observé une ampleur plus
importante de l’effet.

Conclusions :Nous concluons qu’il est possible de démontrer que l’efficacité des antidépresseurs est supérieure à celle
du placebo.
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