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Medications Versus Cognitive Behavior Therapy
for Severely Depressed Outpatients:

Mega-Analysis of Four Randomized Comparisons

Robert J. DeRubeis, Ph.D., Lois A. Gelfand, M.A., 
Tony Z. Tang, M.A., and Anne D. Simons, Ph.D.

Objective: The purpose of this study was to compare the acute outcomes of antidepres-
sant medication and cognitive behavior therapy in the severely depressed outpatient sub-
groups of four major randomized trials. A secondary objective was to compare the results
obtained in the National Institute of Mental Health Treatment of Depression Collaborative
Research Program, upon which treatment guidelines have been based, with those ob-
tained in the other three studies. Method: Outcomes of antidepressant medication and
cognitive behavior therapy were compared within each of the four studies separately and
for patients aggregated across the four studies. In addition, the outcomes in the antidepres-
sant medication and cognitive behavior therapy conditions of the Treatment of Depression
Collaborative Research Program were compared with those obtained in the other three
studies. Results: The overall effect sizes comparing antidepressant medication to cognitive
behavior therapy favored cognitive behavior therapy, but tests comparing the two modalities
did not reveal a significant advantage for either modality overall. Conclusions: Cognitive be-
havior therapy has fared as well as antidepressant medication with severely depressed out-
patients in four major comparisons. Until findings emerge from current or future compara-
tive trials, antidepressant medication should not be considered, on the basis of empirical
evidence, to be superior to cognitive behavior therapy for the acute treatment of severely
depressed outpatients. 

(Am J Psychiatry 1999; 156:1007–1013)

Discussions of the comparative efficacy of antide-
pressant medication and cognitive behavior therapy
for the treatment of severely depressed outpatients
have been marked by controversy and conflicting
claims. Findings from the early comparative studies of
Rush and colleagues (1) and Murphy and colleagues
(2) led many in the field to conclude that cognitive be-
havior therapy is at least as effective as antidepressant
medication as an acute treatment for depression (3–5).
But reviewers who have focused on results from the

National Institute of Mental Health Treatment of De-
pression Collaborative Research Program (Elkin et al.
[6]) have concluded that cognitive behavior therapy is
not an effective treatment for severely depressed out-
patients (7). Indeed, current depression treatment
guidelines recommend the use of antidepressant medi-
cation, and not cognitive behavior therapy, for more
severe depressions. For example, APA’s 1993 “Practice
Guideline for Major Depressive Disorder in Adults”
(8) includes the statement: “There is some evidence
that cognitive therapy reduces depressive symptoms
during the acute phase of less severe, nonmelancholic
forms of major depression, but not significantly differ-
ently from pill-placebo coupled with clinical manage-
ment.” The Agency for Health Care Policy and Re-
search guidelines (9) state: “For severe and psychotic
depressions, there is strong evidence for the efficacy of
medication and little or none for the efficacy of psy-
chotherapy alone.” APA’s summary was based exclu-
sively on the study by Elkin et al. (6), which favored
imipramine with clinical management over cognitive
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behavior therapy, especially among the more severely
depressed patients. The Agency for Health Care Policy
and Research conclusion appears to have relied heavily
on data from the Elkin et al. study (6), as well.

The inferences embedded in these guidelines have
been questioned by Persons et al. (10), as well as by Ja-
cobson and Hollon (11, 12) in a debate with Elkin et
al. (13) and Klein (7). Jacobson and Hollon and Per-
sons et al. have argued that findings from other ran-
domized trials of antidepressant medication and cogni-
tive behavior therapy (1, 2, 14) should be considered
alongside those of Elkin et al. (6). One of these studies
(14) reported a separate comparison of cognitive be-
havior therapy and antidepressant medication in se-
verely depressed patients. Using criteria and measures
employed by Elkin et al. (6), Hollon et al. (14) found a
very small, nonsignificant advantage for cognitive be-
havior therapy in their more severely depressed sub-
group. This finding is at odds with the Treatment of
Depression Collaborative Research Program finding
that antidepressant medication outperformed cogni-
tive behavior therapy among the more severely de-
pressed patients (15).

Given the discrepancy between the studies by Elkin
et al. (6) and Hollon et al. (14), a meta-analysis that
combines outcome data from additional sources would
advance the debate. Besides the Hollon et al. study, the
studies comparing antidepressant medication and cog-
nitive behavior therapy that were most similar to the
Elkin et al. study (6) were those conducted by Rush et
al. (1) and Murphy et al. (2), but neither reported sep-
arate findings for their more severely depressed sub-
groups. Thus, we enlisted the cooperation of the inves-
tigators and obtained the data required to perform the
necessary subset analyses. We also obtained raw data
from the Hollon et al. (14) and Elkin et al. (6) studies,
allowing us to compare the efficacy of antidepressant
medication and cognitive behavior therapy for the
more severely depressed patients in each of these four
studies. We thus were able to pool the individual sub-
ject data from the four studies, to conduct meta-analy-
ses with original data (16), also known as mega-analy-
ses. Mega-analytic methods were employed because
when original data are available, they are preferred to
standard meta-analyses, especially when there are only
a few relevant studies available and when subgroup
analyses are desired (17).

In the recent debate, Elkin et al. (13) suggested that
the discrepancy between the Treatment of Depression
Collaborative Research Program (6) and the other
studies, in particular, that of Hollon et al. (14), was
due to the superior performance of the antidepressant
medication condition in the Treatment of Depression
Collaborative Research Program. In contrast, Jacob-
son and Hollon (12) have questioned the performance
of the cognitive behavior therapy condition in the
Treatment of Depression Collaborative Research Pro-
gram. With additional data from the severely de-
pressed patients of Rush et al. (1) and Murphy et al.
(2), we can now compare the outcomes of the antide-

pressant medication and cognitive behavior therapy
conditions of the Treatment of Depression Collabora-
tive Research Program, relative to what was obtained
in the other studies.

METHOD

Patients from the studies by Rush et al. (1), Murphy et al. (2), and
Hollon et al. (14) were chosen for analysis alongside patients from
the Elkin et al. study (6) because, like the last study, those three stud-
ies met the following criteria. 1) Adult outpatients were randomly
assigned to cognitive behavior therapy or antidepressant medication.
(Studies with additional conditions, such as combinations of cogni-
tive behavior therapy and antidepressant medication, were not ex-
cluded.) 2) Patients were diagnosed with depression according to ei-
ther the Feighner criteria (18) (in the Rush et al. [1] and Murphy et
al. [2] studies) or the Research Diagnostic Criteria  (RDC) (19) (in
the Hollon et al. [14] and the Elkin et al. [6] studies). 3) Patients
were assessed with both the 17-item Hamilton Rating Scale for De-
pression (20) and the Beck Depression Inventory (21) before and af-
ter treatment. (In all studies, symptom severity was assessed at inter-
mediate time points as well, allowing the use of last-value-carried-
forward analyses for dropouts.) 4) Individual subject data were
available, permitting the examination of only those subjects who
met specific severity criteria before treatment. 5) Severely depressed
adults (Hamilton depression scale score of 20 or more or Beck De-
pression Inventory of 30 or more) were present in the study group.
A list of differences among the studies is given in table 1.

In the interest of simplicity and because in the antidepressant
medication/cognitive behavior therapy outcome literature, analyses
of “all assigned” patients have been preferred to analyses only of pa-
tients who complete trials, we will present data from the all assigned
subgroups only. The pattern of findings we will report is similar to
that obtained in parallel analyses of only patients who completed tri-
als, the results of which can be obtained from Dr. DeRubeis.

We used two criteria to select two (overlapping) sets of severely
depressed patients (table 1). One set is defined by an initial Hamilton
depression scale score (20 or more), as employed in both the original
Elkin et al. report (6) and the report that focused on the severity
question (15). The other cutoff is defined by a pretreatment Beck De-
pression Inventory score (30 or more), as employed in the latter arti-
cle (15). The group defined by the Hamilton depression scale sever-
ity criterion is always analyzed by using pre- and posttreatment
Hamilton depression scale scores. Similarly, the group defined by the
Beck Depression Inventory severity criterion is always analyzed by
using pre- and posttreatment Beck Depression Inventory scores.

The advantages of using the Hamilton depression scale are two-
fold. 1) It was the primary depression assessment in the Elkin et al.
study (6). 2) Unlike the Beck Depression Inventory, which has been
associated historically with cognitive behavior therapy and cognitive
behavior therapy research, the Hamilton depression scale has not
been associated specifically with either treatment.

The advantages of using the Beck Depression Inventory are also
twofold. 1) Because it is a self-report measure, it is immune to a con-
found that limits the validity of cross-study comparisons of inter-
viewer-based measures—differences in the sensitivities or biases of
interviewers. 2) In the Hollon et al. study (14), the use of the Hamil-
ton depression scale seriously underestimates outcome for the drop-
outs, whereas the use of the Beck Depression Inventory does not. Be-
cause most of the dropouts in the Hollon et al. subgroup left
treatment before the midtreatment assessment, their “final” Hamil-
ton depression scale score was “carried forward” from the pretreat-
ment assessment. Fortunately, Beck Depression Inventory scores
were available from each session, allowing estimates of end-point
symptom severity at a time close to the time of dropout. The mean
Beck Depression Inventory score for the 24 of 27 subjects who
dropped out before the midtreatment assessment decreased from
30.0 before treatment to 20.6 by the time of dropout. This symptom
reduction in dropouts in the Hollon et al. study (14) was reflected in
Beck Depression Inventory analyses but not in Hamilton depression



Am J Psychiatry 156:7, July 1999 1009

DERUBEIS, GELFAND, TANG, ET AL.

scale analyses. The other studies assessed subjects with the Hamilton
depression scale before midtreatment; pretreatment data were there-
fore used much less frequently as posttreatment data.

RESULTS

Pretreatment Hamilton Depression Scale and Beck
Depression Inventory Scores

Mean pretreatment scores on the Hamilton depres-
sion scale and Beck Depression Inventory are shown in
table 2, for the purpose of revealing similarities and
differences between the study groups. Two-factor anal-
yses of variance (four [study] by two [treatment]) were
conducted on pretreatment Hamilton depression scale
scores, as well as on pretreatment Beck Depression In-
ventory scores. For the Hamilton depression scale,
there was a main effect of study (F=5.29, df=3, 161, p<
0.002), but there was no effect of treatment (F=0.99,
df=1, 161, p=0.32) or of the study-by-treatment inter-
action (F=0.24, df=3, 161, p=0.87). In t test analyses,
least squares means in the Hollon et al. study (14) were
significantly higher than those in each of the other
studies (against Rush et al. (1), t=2.74, df=92, p<0.01;
against Murphy et al. (2), t=2.31, df=78, p<0.03;
against the Elkin et al. [6] study, t=3.28, df=119, p<
0.002). Whereas the least squares means in the other
three studies ranged only between 23.3 and 23.5, the
least squares mean in the Hollon et al. study was 25.4.
This difference of 2 points on the Hamilton depression
scale, although significant, was judged insubstantial.
Moreover, since the difference cut across treatments, it
should not influence comparisons of antidepressant
medication and cognitive behavior therapy.

On the Beck Depression Inventory, neither the effect
of study (F=0.40, df=3, 124, p=0.75) nor of treatment
(F=3.13, df=1, 124, p=0.08) was significant. The study-

by-treatment interaction was significant (F=3.19, df=3,
124, p<0.03). In the Murphy et al. study (2), the least
squares mean for antidepressant medication was found
to be significantly higher than that for cognitive behav-
ior therapy (t=3.04, df=56, p<0.003). Thus, the ran-
domization process did not produce—among Murphy
et al.’s study group, defined as severely depressed by the
Beck Depression Inventory—equivalent antidepressant
medication and cognitive behavior therapy groups. In
the Murphy et al. study, the least squares mean for an-
tidepressant medication was also higher than that in the
studies by Rush et al. (1) (t=2.88, df=21, p<0.005) and
Elkin et al. (6) (t=2.06, df=30, p<0.05). In part because
of these differences, all analyses of posttreatment scores
will be adjusted for pretreatment scores.

Attrition

Table 2 also displays the proportion of patients who
dropped out in each treatment within each study. In or-
der to determine whether rates of attrition differed
across studies, or whether attrition occurred differen-
tially as a function of treatment across studies, we con-
ducted four-by-two logistic regressions for the Hamilton
depression scale and Beck Depression Inventory groups,
with attrition status (completed versus dropped out) as
the dependent variable and study, treatment, and the
study-by-treatment interaction as predictors.

In the Hamilton depression scale group, the study-
by-treatment interaction was not significant (χ2=4.01,
df=3, p=0.58). In a model that excluded the interaction
term, the effect of treatment was not significant (χ2=
1.25, df=1, p=0.47), but there was a study effect (χ2=
8.00, df=3, p<0.05). In follow-up pairwise compari-
sons, only the difference between the Rush et al. (1)
and Elkin et al. (6) studies was significant (p=0.01,
Fisher’s exact test); dropout was lower in the Rush et
al. study (15%) than in the Elkin et al. study (42%).

TABLE 1. Procedural Differences Among Four Studies of Medication and Cognitive Behavior Therapy for Severely Depressed Out-
patients

Aspect of Procedure Rush et al. (1) Murphy et al. (2) Hollon et al. (14) Elkin et al. (6)

Run-in period before studya No No No Yes
Medication used Imipramine Nortriptyline Imipramine Imipramine
Target dose (mg/day) 150–250 50–75 150–250 150–250
Tapering off medicationb Last 2 weeks None None None
Length of treatment (weeks) 12 12 12 16
Cognitive behavior therapy schedule (number of 

sessions per week times number of weeks) (2×4)+(1×8) (2×8)+(1×4) (2×4)+(1×8) (2×4)+(1×12)
Hamilton Rating Scale for Depression assessment 

schedule (weeks)c Every 2 Every 2 Every 6 Every 4
Dropouts’ termination scored Last available Last available Last available Early termination
a Elkin et al. required that patients meet symptom severity criteria in two consecutive evaluations held at least 1 week apart. Patients in the

other studies were required only to meet the RDC and the Feighner criteria for duration of depressive symptoms, as judged in a single
interview.

b Rush et al. was the only study that tapered off medication before posttreatment evaluation.
c In the Hollon et al. study, the Hamilton depression scale was administered only before treatment, at 6 weeks (midtreatment), and at 12

weeks (after treatment). In the Elkin et al. study, the Hamilton scale was administered before treatment and at 4, 8, 12, and 16 weeks (after
treatment).

d Some dropouts from the Elkin et al. study were brought back and assessed after their last therapy session, and in some cases these “early
termination” scores were used as posttreatment scores (for details, see reference 22, p. 11). In the other three studies, the dropouts’ last
available measurements before dropout were used as posttreatment scores. In the Hollon et al. study, Beck Depression Inventory scores
obtained before each session were available; the last session score was thus used as the final Beck depression score for all dropouts.
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In the Beck Depression Inventory group, the study-
by-treatment interaction was not significant (χ2=3.73,
df=3, p=0.29). In a model that excluded the interaction
term, neither the effect of treatment (χ2=2.59, df=1, p=
0.11) nor of study (χ2=2.05, df=3, p=0.56) was signif-
icant. Thus, there is no evidence that differential pat-
terns of attrition threaten the internal validity of con-
clusions about outcome.

Outcome of Antidepressant Medication Versus Cognitive
Behavior Therapy

Figures 1 and 2 display the outcome comparisons
of antidepressant medication and cognitive behavior
therapy for each study’s severely depressed sub-
groups. We conducted separate analyses of covari-
ance (ANCOVAs) for each study, on both the Hamil-
ton depression scale and Beck Depression Inventory,
with posttreatment Hamilton depression scale (or

Beck Depression Inventory) as the dependent variable,
pretreatment Hamilton depression scale (or Beck De-
pression Inventory) as the covariate, and treatment as
the independent variable. When the Bonferroni correc-
tion was applied for eight separate comparisons of an-
tidepressant medication and cognitive behavior ther-
apy (four studies by two outcome measures), none of
the differences was significant. The effect sizes (Co-
hen’s d [23]) of the within-study comparisons, along
with the half-widths of two-tailed 95% confidence in-
tervals (CIs) (24, p. 86), are displayed in table 3.

Before pooling the patients from the four studies, we
conducted analyses to test for heterogeneity in the rel-
ative effects of treatments in the four studies. These
tests are analogous to tests of the heterogeneity of ef-
fect sizes in standard meta-analyses. For both the
Hamilton depression scale and Beck Depression Inven-
tory data, we conducted two-way ANCOVAs, with
posttreatment Hamilton depression scale (or Beck De-
pression Inventory) as the dependent variable and pre-
treatment Hamilton depression scale (or Beck Depres-
sion Inventory) as the covariate. Study (four levels),
treatment (antidepressant medication versus cognitive
behavior therapy), and the study-by-treatment interac-
tion were entered as factors.

In these analyses, the study-by-treatment interaction
did not approach significance in the Hamilton depres-
sion scale analysis (F=1.52, df=3, 160, p=0.21) or in
the Beck Depression Inventory analysis (F=1.37, df=3,
123, p=0.25). This permitted the pooling of patients
from the four studies, so that each patient was given
equal weight.

In figure 1, the right-most pair of bars depicts the
pooled comparison of antidepressant medication and
cognitive behavior therapy, which used Hamilton de-
pression scale data from all four studies, adjusted for
pretreatment severity across all patients. Figure 2 dis-
plays this comparison for the Beck Depression Inven-
tory data. The corresponding effect sizes for the pooled
Hamilton depression scale and Beck Depression Inven-

TABLE 2. Dropout Rates and Pretreatment Depression Scores in Four Studies of Medication and Cognitive Behavior Therapy for
Severely Depressed Outpatients

Study

Hamilton Rating Scale for Depression Beck Depression Inventory

Dropouts Score Dropouts Score

N N % Mean SD N N % Mean SD

Rush et al. (1)
Medication 16 4 25 23.6 2.7 14 5 36 33.7 3.3
Cognitive behavior therapy 10 0 0 23.0 2.4 8 0 0 36.2 5.5

Murphy et al. (2)
Medication 13 5 38 24.3 3.0 9 3 33 39.0 5.0
Cognitive behavior therapy 9 3 33 22.8 1.7 12 3 25 33.3 3.7

Hollon et al. (14)
Medication 46 20 43 25.5 3.8 28 12 43 36.0 5.2
Cognitive behavior therapy 22 7 32 25.2 3.1 13 4 31 34.7 3.2

Elkin et al. (6)
Medication 27 11 41 23.6 3.3 23 9 39 35.5 4.2
Cognitive behavior therapy 26 11 42 23.3 2.3 25 6 24 34.3 3.8

Total
Medication 102 40 39 24.5 3.5 74 29 39 35.7 4.6
Cognitive behavior therapy 67 21 31 23.8 2.7 58 13 22 34.4 3.9

FIGURE 1. Posttreatment Scores on the Hamilton Depression
Scale in Four Studies of Medication and Cognitive Behavior
Therapy for Severely Depressed Outpatientsa

a Least squares means were computed for each study separately,
with adjustment for initial severity. For the pooled least squares
means, scores were adjusted for initial severity across all patients.
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tory data are given in the bottom row of table 3. Effect
sizes for the pooled data were negative (favoring cog-
nitive behavior therapy) in both the Hamilton depres-
sion scale and Beck Depression Inventory subgroups.
However, tests comparing the adjusted means were
nonsignificant both in the Hamilton depression scale
subgroup (t=0.43, df=166, p=0.67) and in the Beck
Depression Inventory subgroup (t=1.25, df=129, p=
0.21). The 95% CI extended from –0.38 to 0.24 in the
Hamilton depression scale group and from –0.56 to
0.12 in the Beck Depression Inventory group.

Comparison of Treatment of Depression Collaborative
Research Program With the Other Studies

In order to address arguments that outcomes in the
Treatment of Depression Collaborative Research Pro-
gram’s antidepressant medication and cognitive behav-
ior therapy conditions (6) differed from those obtained
in the other studies (11, 13), we examined each of the
two treatment conditions separately. We conducted
ANCOVAs, with posttreatment Hamilton depression
scale (or Beck Depression Inventory) as the dependent
variable, initial Hamilton depression scale (or Beck De-
pression Inventory) as a covariate, and study as a factor.

For the antidepressant medication condition, for the
Hamilton depression scale, the effect of study was not
significant (F=1.75, df=3, 97, p=0.16). A planned con-
trast between the Elkin et al. study (6) and the other
studies was also not significant (F=0.51, df=1, 97, p=
0.48). On the Beck Depression Inventory, neither the
overall effect (F=0.04, df=3, 69, p=0.99) nor the
planned contrast of the Elkin et al. study with the other
studies (F=0.00004, df=1, 69, p=1.00) was significant.
As shown in table 4, the comparisons between the anti-
depressant medication condition of the Elkin et al. study
(6) and those of the other studies were in favor of the El-
kin et al. study, but the effect sizes were quite small.

For the cognitive behavior therapy condition, for the
Hamilton depression scale, the effect of study was sig-
nificant (F=3.21, df=3, 62, p=0.03). A planned con-
trast between the Elkin et al. study (6) and the other
studies just failed to reach significance (F=3.95, df=1,
62, p=0.05). On the Beck Depression Inventory, the
overall effect was not significant (F=2.33, df=3, 53, p=
0.09); the planned contrast of the Elkin et al. study (6)
with the other studies just failed to reach significance
(F=4.01, df=1, 53, p=0.05). Table 4 displays, in effect
size terms, results that correspond to the contrasts of
the Elkin et al. study with the other studies.

To summarize, the antidepressant medication condi-
tion of the Elkin et al. study (6) did not produce out-
comes superior to those obtained in the other studies,
and there was no conclusive evidence that the cognitive
behavior therapy condition in the Elkin et al. study
produced poorer outcomes than did the cognitive be-
havior therapy conditions of the studies by Rush et al.
(1), Murphy et al. (2), and Hollon et al (14).

DISCUSSION

The combined results from four randomized clinical
trials do not support the inference that antidepressant
medication is superior to cognitive behavior therapy

FIGURE 2. Posttreatment Scores on the Beck Depression In-
ventory in Four Studies of Medication and Cognitive Behavior
Therapy for Severely Depressed Outpatientsa

a Least squares means were computed for each study separately,
with adjustment for initial severity. For the pooled least squares
means, scores were adjusted for initial severity across all patients.
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TABLE 3. Effect Sizes for Least Squares Posttreatment Mean
Depression Scores in Four Studies of Medication and Cogni-
tive Behavior Therapy for Severely Depressed Outpatients

Study

Hamilton Rating 
Scale

for Depression
Beck Depression 

Inventory

Effect 
Sizea Varianceb

Effect 
Sizea Varianceb

Rush et al. (1) –0.99 0.83 –0.97 0.91
Murphy et al. (2) 0.06 0.85 0.34 0.87
Hollon et al. (14) –0.20 0.51 –0.38 0.66
Elkin et al. (6) 0.42 0.54 0.03 0.57
Pooled –0.07 0.31 –0.22 0.34
a Positive effect sizes favor medication; negative effect sizes favor

cognitive behavior therapy.
b The half-width of a two-tailed 95% CI.

TABLE 4. Effect Sizes for Comparison of Adjusted Mean De-
pression Scores in Elkin et al. Study (6) Versus Pooled Studies
by Rush et al. (1), Murphy et al. (2), and Hollon et al. (14) of
Medication and Cognitive Behavior Therapy for Severely De-
pressed Outpatients

Treatment

Hamilton Rating 
Scale

for Depression
Beck Depression 

Inventory

Effect 
Sizea Varianceb

Effect 
Sizea Varianceb

Antidepressant 
medication 0.16 0.44 0.03 0.49

Cognitive behavior 
therapy –0.50 0.50 –0.53 0.53

a Positive effect sizes favor the Elkin et al. study; negative effect
sizes favor the other studies.

b The half-width of a two-tailed 95% CI.
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for severely depressed outpatients. The analyses in-
cluded the Treatment of Depression Collaborative Re-
search Program data (6), upon which treatment guide-
lines have been based, along with data from three
other major comparisons of antidepressant medication
and cognitive behavior therapy.

Until we conducted the present analyses, the only au-
thors who had specifically compared antidepressant
medication and cognitive behavior therapy among se-
verely depressed outpatients were Elkin et al. (15),
who found antidepressant medication to be superior to
cognitive behavior therapy, and Hollon et al. (14), who
reported a small but nonsignificant advantage for cog-
nitive behavior therapy over antidepressant medica-
tion. Elkin et al. (13), referring to Hamilton depression
scale data, observed that the apparent discrepancy be-
tween the Treatment of Depression Collaborative Re-
search Program (15) and the Hollon et al. study (14)
could be understood as arising from an excellent per-
formance of the antidepressant medication condition
in the Treatment of Depression Collaborative Research
Program, compared to a lesser performance of the an-
tidepressant medication condition in the Hollon et al.
study. As we have argued, in the study of Hollon et al.,
the use of the Hamilton depression scale in the “all as-
signed” group is problematic, since it was necessary to
use the pretreatment Hamilton depression scores of 18
of the 20 dropouts as their posttreatment scores. When
we eliminated this problem by analyzing the Beck De-
pression Inventory, the mean antidepressant medica-
tion outcome in the Hollon et al. study was very simi-
lar to that observed in the Treatment of Depression
Collaborative Research Program. And as shown in fig-
ures 1 and 2, the Hamilton depression scale and Beck
Depression Inventory outcomes of the Treatment of
Depression Collaborative Research Program’s antide-
pressant medication condition (6) are also similar to
those obtained in the two other severely depressed sub-
groups we have reported on. Thus, among severely de-
pressed patients, it appears that results from the anti-
depressant medication condition of the Treatment of
Depression Collaborative Research Program were un-
exceptional, relative to those obtained in other trials of
antidepressant medication versus cognitive behavior
therapy. However, neither do the present results offer
firm support for the suggestion that the cognitive be-
havior therapy condition of the Treatment of Depres-
sion Collaborative Research Program was inferior to
cognitive behavior therapy conditions in other studies.

In the initial analyses of Treatment of Depression
Collaborative Research Program data by Elkin et al.
(6), significant differences were not obtained between
their antidepressant medication and cognitive behavior
therapy conditions in the severely depressed subgroup.
In subsequent analyses of Treatment of Depression
Collaborative Research Program data, using random
regression methods that exploit data collected at
points between the beginning and end of treatment, El-
kin et al. (15) found antidepressant medication to be
significantly superior to cognitive behavior therapy in

the severely depressed subgroup. We did not use ran-
dom regression methods in the present case in part be-
cause intermediate data are not available for all stud-
ies. One difference between random regression
methods and traditional pretreatment/posttreatment
analyses is that the former are typically more sensitive
to differences between conditions; that is, these meth-
ods are more powerful. Because the main finding in the
present report is that across the four studies, cognitive
behavior therapy was (negligibly and nonsignificantly)
more effective than antidepressant medication, the ad-
dition of power, on its own, could not reverse this so as
to show antidepressant medication to be superior in
this collection of studies.

Other differences between random regression and
traditional methods could lead to different results. In
particular, random regression methods take into ac-
count the course of change during treatment. Indeed,
in the Treatment of Depression Collaborative Research
Program, the more rapid early effects of antidepressant
medication, relative to cognitive behavior therapy,
were in part responsible for the significant differences
reported (13). Ilardi and Craighead’s analysis (25) of
cognitive behavior therapy time-course data suggests
that the cognitive behavior therapy condition of the
Treatment of Depression Collaborative Research Pro-
gram yielded an exceptionally slow rate of change in
the early weeks of treatment, relative to other studies,
including those of Rush et al. (1), Murphy et al. (2),
and Hollon et al. (14). Moreover, in the total groups of
the Murphy et al. (2) and Hollon et al. (14) studies,
there appears to have been no such tendency for anti-
depressant medication to produce more rapid early
change than cognitive behavior therapy (figure 2 and
figure 1, respectively, in the respective articles). Thus, it
is unlikely that random regression analyses of data
from this collection of studies would reveal an advan-
tage of antidepressant medication over cognitive be-
havior therapy.

As Klein (7) has pointed out, the superiority of anti-
depressant medication to placebo in the Treatment of
Depression Collaborative Research Program allows
the inference that that study’s antidepressant medica-
tion condition was effective. The absence of placebo
conditions in the studies by Rush et al., Murphy et al.,
and Hollon et al. leaves open the possibility that their
groups were not responsive to antidepressant medica-
tion. This argument is especially cogent in the context
of groups that include less severely depressed patients
(e.g., those with Hamilton depression scores below
20). In pharmaceutical trials, significant differences be-
tween drug and placebo are more likely to be found in
moderately or severely depressed than in mildly de-
pressed groups (26, 27). Thus, had there been placebo
conditions in the studies by Rush et al., Murphy et al.,
and Hollon et al., the less severely depressed patients
might have yielded null differences between drug and
placebo, as occurred in the Treatment of Depression
Collaborative Research Program (6). But, just as dif-
ferences between drug and placebo were obtained in
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the more severely depressed subgroup of the Treatment
of Depression Collaborative Research Program, it is
reasonable to expect that Rush et al., Murphy et al.,
and Hollon et al. would have obtained them as well,
although this cannot be known with certainty.

Unreplicated results from a single study, even one as
large and as well controlled as the Treatment of De-
pression Collaborative Research Program, cannot de-
termine the relative efficacy of antidepressant medica-
tion and cognitive behavior therapy for severely
depressed outpatients. Until more data become avail-
able, we recommend that the field recognize, and treat-
ment guidelines reflect, the findings obtained thus far
in the major comparisons of antidepressant medication
with cognitive behavior therapy: that antidepressant
medication and cognitive behavior therapy have not
differed in acute efficacy in the treatment of severely
depressed outpatients.
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