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A STAR*D Report

Objective: The authors compared the ef-
fectiveness of cognitive therapy and phar-
macotherapy as second-step strategies for
outpatients with major depressive dis-
order who had received inadequate
benefit from an initial trial of citalopram.
Cognitive therapy was compared with
medication augmentation and switch
strategies.

Method: An equipoise-stratified ran-
domization strategy was used to assign
participants to either augmentation of cit-
alopram with cognitive therapy (N=65) or
medication (N=117; either sustained-re-
lease bupropion [N=56] or buspirone [N=
61]) or switch to cognitive therapy (N=36)
or another antidepressant (N=86; sertra-
line [N=27], sustained-release bupropion
[N=28], or extended-release venlafaxine
[N=31]). Treatment outcomes and the fre-
quency of adverse events were com-
pared.

Results: Less than one-third of partici-
pants consented to randomization strata
that permitted comparison of cognitive
therapy and pharmacotherapy. Among

participants who were assigned to sec-
ond-step treatment, those who received
cognitive therapy (either alone or in com-
bination with citalopram) had similar re-
sponse and remission rates to those as-
signed to medication strategies. For those
who continued on citalopram, medica-
tion augmentation resulted in signifi-
cantly more rapid remission than aug-
mentation with cognitive therapy. Among
those who discontinued citalopram, there
were no significant differences in out-
come, although those who switched to a
different antidepressant reported signifi-
cantly more side effects than those who
received cognitive therapy alone.

Conclusions: After an unsatisfactory re-
sponse to citalopram, patients who con-
sented to random assignment to either
cognitive therapy or alternative pharma-
cologic strategies had generally compara-
ble outcomes. Pharmacologic augmenta-
tion was more rapidly effective than
cognitive therapy augmentation of citalo-
pram, whereas switching to cognitive
therapy was better tolerated than switch-
ing to a different antidepressant.

(Am ] Psychiatry 2007; 164:739-752)

In controlled studies of acute therapy, less than 50% of
patients with major depressive disorder remit during the
initial course of antidepressant medication (1-3). For
those who do not obtain adequate benefit from an initial
course of pharmacotherapy, a wide variety of next-step
strategies are available, including switching within and
between classes of antidepressants, various augmenta-
tion and antidepressant combination strategies, and add-
ing or switching to psychotherapy. Although the efficacy
of most of these strategies has been established in ran-
domized controlled trials, few comparative studies are
available to help determine which of these options should
be considered the preferred next step for patients who do
not benefit adequately from an initial course of pharma-
cotherapy (4-6).

The Sequenced Treatment Alternatives to Relieve De-
pression (STAR*D) trial is a multicenter, multistage re-

search project funded by the National Institute of Mental
Health with the specific purpose of evaluating second-,
third-, and fourth-step treatment options for patients with
treatment-resistant depression (7, 8). In the first treatment
step (up to 14 weeks with citalopram alone), approxi-
mately one-third of 2,876 participants remitted (9). In a
previous report on second-step treatments (10), we com-
pared switching from citalopram to alternative second-
step antidepressants. There were no significant differ-
ences in outcome, with intent-to-treat remission rates
ranging from 18% with sertraline (a selective serotonin re-
uptake inhibitor) to 21% with sustained-release bupro-
pion (a norepinephrine-dopamine reuptake inhibitor) to
25% with extended-release venlafaxine (a serotonin-nore-
pinephrine reuptake inhibitor). A second report com-
pared sustained-release bupropion and buspirone as
augmentation agents and found few differences in effec-
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FIGURE 1. Participant Flow for the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) Study, With Partici-
pants’ Acceptance of Level 2 Treatment Options and Total Number of Participants in Each Treatment Option in an Analysis
Comparing Cognitive Therapy and Pharmacotherapy?
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aShading indicates augmentation or switch strata in which comparison of cognitive therapy and pharmacotherapy was possible; participants
who were willing to be randomly assigned to these strata were included in the analysis.
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TABLE 1. Baseline Demographic and Clinical Characteristics of STAR*D Level 2 Participants Who Received Augmentation

Treatments?

Augmentation Option

Characteristic Total (N=182) Cognitive Therapy (N=65) Medication (N=117) p
N % N % N %

Female 119 65.4 41 63.1 78 66.7 0.6257
Race 0.5701

White 151 83.0 52 80.0 99 84.6

Black 24 13.2 11 16.9 13 11.1

Other 7 3.8 2 3.1 5 4.3
Hispanic ethnicity 23 12.6 8 12.3 15 12.8 0.9205
Employment status 0.2244

Employed 95 52.2 35 53.8 60 51.3

Unemployed 81 44.5 26 40.0 55 47.0

Retired 6 33 4 6.2 2 1.7
Health insurance 0.5202

Private 98 56.3 33 52.4 65 58.6

Public 12 6.9 6 9.5 6 5.4

None 64 36.8 24 38.1 40 36.0
Marital status 0.9033

Single 47 25.8 16 24.6 31 26.5

Married or cohabiting 84 46.2 30 46.2 54 46.2

Divorced or separated 45 24.7 16 24.6 29 24.8

Widowed 6 33 3 4.6 3 2.6
Recurrent depression 144 85.2 50 86.2 94 84.7 0.7913
Psychiatric care setting 129 70.9 43 66.2 86 73.5 0.2956
Duration of index episode >2 years 45 24.7 19 29.2 26 22.2 0.2937

Mean SD Mean SD Mean SD

Age 40.0 12.8 40.6 11.5 39.7 13.5 0.5588
Education (years) 14.1 3.1 14.1 3.4 141 29 0.9929
Monthly household income (%) 2,623 2,928 2,319 2,105 2,796 3,304 0.5208
Duration of illness (years) 16.7 12.5 16.3 12.2 17.0 12.7 0.7501
Number of episodes 5.6 9.4 7.3 14.1 4.6 5.4 0.7398
Duration of index episode (months) 23.4 48.2 29.6 49.4 20.0 47.5 0.6166
Quality of Life and Enjoyment Satisfaction

Questionnaire score 41.8 13.5 47.7 14.9 0.0202
Hamilton Rating Scale for Depression score 17.8 5.7 16.0 6.7 0.0962
Quick Inventory of Depressive Symptomatol-

ogy—Self Rating (16-item)

Score 11.9 4.3 12.0 4.6 0.9495

Change in score during Level 1 (%) -6.2 39.6 -5.3 33.8 0.8606

aSums do not always equal N because of missing values. Percentages are based on available data.

tiveness, with both treatments resulting in intent-to-treat
remission rates of 30% (11).

We now report on the utility of cognitive therapy follow-
ing nonremission with, or intolerance to, citalopram as
compared with pharmacologic augmentation and switch
strategies. Cognitive therapy is the best-studied form of
psychotherapy for acute therapy of major depressive dis-
order (1, 12) and has been proposed to be a useful alterna-
tive for patients who have not responded to antidepres-
sant medications (13-15). A number of case series and
small randomized trials suggest that cognitive therapy
may indeed have a role in the management of treatment-
resistant depression (16). The largest study to date (17)
found that a form of cognitive behavior therapy was at
least as effective when used as a second-step treatment
after nonresponse to nefazodone as nefazodone was after
nonresponse to the psychotherapy. However, no large-
scale randomized studies have evaluated the utility of
second-step psychotherapy as compared with medica-
tion interventions.

Am | Psychiatry 164:5, May 2007

Method

The rationale and design of STAR*D and the specific elements
of the cognitive therapy protocol have been detailed elsewhere
(7-11, 18). A summary of the study design is presented below.

Participants

From July 2001 through April 2004, STAR*D enrolled 4,041 out-
patients 18 to 75 years of age with a diagnosis of nonpsychotic
major depressive disorder from 18 primary care and 23 psychiat-
ric care practice settings across the United States. The diagnosis
was clinically established and verified by a checklist based on
DSM-1V criteria (19). Advertising for participants was proscribed
to ensure that recruitment would produce a sample representa-
tive of patients seen in typical clinical practice. Written informed
consent was obtained at study entry and again at enrollment in
the second-step treatments.

Inclusion and Exclusion Criteria

STAR*D used broad inclusion and minimal exclusion criteria
(7, 8) to ensure enrollment of a representative study sample of de-
pressed patients seeking treatment in primary care, public men-
tal health, and psychiatric clinics. For example, most forms of co-
morbidity commonly associated with depression were permitted.
The minimum score on the 17-item Hamilton Rating Scale for
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TABLE 2. Treatment Characteristics, Side Effect Measures, and Serious Adverse Events Among STAR*D Level 2 Participants

Who Received Augmentation Treatments?

Augmentation Option

Characteristic Cognitive Therapy (N=65) Medication (N=117) p
Mean SD Mean SD
Time in treatment (weeks) 10.8 4.2 9.7 4.6 0.1481
N % N %
<4 weeks in treatment 6 9.2 18 15.4 0.2397
<8 weeks in treatment 13 20.0 36 30.8 0.1165
Mean SD Mean SD
Number of postbaseline visits 4.3 1.4 4.0 1.6 0.2811
Days to first postbaseline visit 18.2 7.7 16.5 6.4 0.0155
Maximum sustained-release bupropion dose (mg/day) 291 97
Last sustained-release bupropion dose (mg/day) 283 103
Maximum buspirone dose (mg/day) 45.5 15.4
Last buspirone dose (mg/day) 45.1 16.0
Maximum citalopram dose (mg/day) 57.7 8.4 58.0 9.2 0.8177
Last citalopram dose (mg/day) 57.1 9.0 56.5 10.4 0.6737
Number of cognitive therapy sessions 11.4 4.9
Days to first cognitive therapy session 7.9 5.6
N % N %
Completed >16 cognitive therapy sessions 17 27.4
Maximum side effect frequency 0.1059
No side effects 20 333 19 17.3
10-25% of the time 16 26.7 38 34.5
50-75% of the time 13 21.7 33 30.0
90-100% of the time 11 18.3 20 18.2
Maximum side effect intensity 0.1164
No side effects 19 31.7 19 17.3
Minimal to mild 16 26.7 33 30.0
Moderate to marked 21 35.0 42 38.2
Severe to intolerable 4 6.7 16 14.5
Maximum side effect burden 0.1314
No side effects 22 36.7 24 21.8
Minimal to mild 25 41.7 47 42.7
Moderate to marked 11 18.3 32 29.1
Severe to intolerable 2 33 7 6.4
Exited because of intolerance 6 9.2 22 18.8 0.0863
At least 1 serious adverse event 4 6.2 4 3.4 0.4588
At least 1 psychiatric serious adverse event 4 6.2 1 0.9 0.0556

aSums do not always equal N because of missing values. Percentages are based on available data.

Depression (HAM-D) (20, 21) for enrollment was 14, indicating at
least a moderate level of depression.

Treatment Protocol and Therapist Training

To ensure rigorous dosing, reflect actual practice, and enhance
safety, treatments were not masked to participants or providers.
The primary outcome measure was whether participants
achieved symptom remission, defined as a score <7 on the HAM-
D, which was administered by research outcome assessors who
were blind to treatment assignments. The protocol recom-
mended that medication treatment visits for all treatment levels
be conducted at weeks 0, 2, 4, 6, 9, and 12; however, the visit
schedule was flexible, and extra visits could be held if clinically in-
dicated. Depressive symptom severity was assessed at each treat-
ment visit using the clinician-administered version of the 16-item
Quick Inventory of Depressive Symptomatology (QIDS-C) (22—
24).If participants had aresponse (defined as a reduction of >50%
in baseline QIDS-C score) without remission at week 12, they
could continue treatment for an additional 2 weeks (14 weeks to-
tal) to determine whether remission would occur with additional
time. Remission at the clinic visits was defined as a QIDS-C score
<5. The frequency, intensity, and burden of side effects were mon-
itored with a scale developed for the STAR*D study (25).

To increase the likelihood that each patient received an ade-
quate course of pharmacotherapy, each STAR*D site had a clinical
research coordinator who monitored the progress of each partic-
ipant, treating physicians received in-service training based on a
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clinician manual, and a web-based medication monitoring sys-
tem (26) provided ongoing feedback on patients’ symptom rat-
ings, side effect burden, and treatment regimen (9). The protocol
for the initial course of pharmacotherapy in Level 1 of the STAR*D
sequence called for starting citalopram at a dose of 20 mg/day, to
be raised to 40 mg/day by week 4. In the case of nonresponse, the
dose could be raised to 60 mg/day by week 6. All medication dose
recommendations were flexible and could be applied on the basis
of clinical judgment informed by scores on the side effect rating
scale and the QIDS-C, which were obtained at treatment visits by
researchers blind to the patients’ HAM-D score. In the case of in-
tolerable side effects, patients could be withdrawn from Level 1
and advanced to the next treatment level. Patients who did not
achieve remission with citalopram were encouraged to move to
Level 2 after 12 weeks of citalopram therapy. Those who achieved
remission could enter a 12-month naturalistic follow-up phase,
and those who had a response without remission were strongly
encouraged to proceed to Level 2, although they could also elect
to enter the follow-up phase. The flow of patient progress and
outcomes from Level 1 to Level 2 is summarized in Figure 1.

Level 2 Treatments

For patients who did not remit with or tolerate the initial
course of citalopram therapy, there were seven possible second-
step treatment options. The aims of the study included compar-
ing three augmentation options (adding sustained-release bu-
propion, buspirone, or cognitive therapy to ongoing citalopram

Am | Psychiatry 164:5, May 2007



therapy) and four switch strategies (discontinuing citalopram
and starting therapy with sertraline, sustained-release bupro-
pion, extended-release venlafaxine, or cognitive therapy).

A novel element of the STAR*D research design, equipoise-
stratified randomization (27), enabled participants—in consulta-
tion with their treating physician—to eliminate the possibility of
being randomly assigned to treatment strategies they found un-
acceptable and still remain in the study (thereby mirroring prac-
tice). For example, participants could elect to be randomly as-
signed only to the switch treatments or only the augmentation
treatments. They could also accept or decline cognitive therapy
within either of these strategies. Or they could exclude all treat-
ments except cognitive therapy alone (as a switch) and cognitive
therapy as an augmentation to citalopram. They were subse-
quently randomly assigned to receive one of the remaining treat-
ment options. In each unique cluster of acceptable treatment op-
tions, participants were treated as a stratum in data analyses. The
numbers of participants in each stratum provided an approxi-
mate ranking of the overall acceptability of both the broader strat-
egies (i.e., augmentation versus switch) and selected treatments.

Of the 4,041 outpatients enrolled in STAR*D Level 1, 1,439
(36%) did not achieve a satisfactory response with citalopram and
moved to Level 2. In theory, if all participants had accepted all
seven treatment options, on average two out of seven who en-
tered Level 2, or 411 patients (1,439x2/7; 29%) would have been
assigned to cognitive therapy. In fact, only 369 participants (26%)
accepted one or both cognitive therapy options, and only 147
were assigned to cognitive therapy in Level 2 (including 44 who
elected to accept only cognitive therapy options, either alone or
as an augmentation to citalopram). Of the 752 patients who were
willing to accept an augmentation strategy, 209 (28%) were willing
to accept both cognitive therapy and pharmacotherapy among
the options; 182 of them were randomly assigned to augmenta-
tion of citalopram with either cognitive therapy (N=65) or another
medication (N=117). Among the 853 patients who were willing to
accept a switch strategy, 132 (16%) were willing to accept both
cognitive therapy and pharmacotherapy among the options; 122
of them were randomly assigned to either cognitive therapy alone
(N=36) or a second course of pharmacotherapy (N=86). Across
the switch and augmentation strata, there was essentially no dif-
ference in the acceptability of receiving cognitive therapy among
patients treated at primary care sites and in psychiatric settings
(25.4% and 25.8%, respectively).

Cognitive Therapy. To ensure that results were generalizable to
clinical settings, selection and training of therapists mimicked
good clinical practice. Each site’s primary investigator proposed
candidate practicing psychotherapists for the study. Candidate
therapists submitted summaries of their relevant training and ex-
perience and video- or audiotapes of their work with depressed
patients. Only one candidate was not accepted for further train-
ing, although a number of other candidates did not complete
training. Candidate therapists received relevant readings and at-
tended a 2-day workshop conducted by study investigators (E.S.E
and M.E.T.). Training followed the approach described by Shaw
(28), which had been used by the cognitive therapy research
group at the University of Pittsburgh for more than 15 years. Be-
fore they could participate in the study, therapists had to demon-
strate competence (documented by fidelity ratings on the Cogni-
tive Therapy Scale [18]) in the treatment of one patient who
would have been eligible to participate in STAR*D. A total of 44
therapists (30 doctoral-level psychologists, one physician, 11
master’s-level clinical social workers, and two nurses with ad-
vanced degrees) completed the certification process; each site
had at least two certified therapists. Each therapist treated an av-
erage of 2.1 study patients (range=1-6 patients per therapist).
During the study, the psychotherapists’ patients were moni-
tored for adequate therapeutic response using a web-based sys-
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FIGURE 2. Time to Remission and Cumulative Probability
of Remission for STAR*D Level 2 Participants Receiving
Augmentation Treatments, by Treatment Option?
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tem that was updated weekly. During monthly group supervision
sessions, case conceptualizations, problems implementing cog-
nitive therapy, and treatment strategies were reviewed in detail. If
therapists experienced significant problems during the course of
the study, additional sessions of individual supervision were pro-
vided. No therapists were withdrawn from study participation be-
cause of nonadherence to the cognitive therapy model (18).

The protocol required that cognitive therapy be scheduled
twice weekly for weeks 1-4, then once weekly for the remaining 8
weeks (16 sessions total). When twice-weekly sessions were not
practicable, the second session could be conducted by telephone.
Patients who improved rapidly, as defined by at least three con-
secutive weeks of remission, could enter follow-up without com-
pleting all 16 visits. Patients who had a response but not remis-
sion by visit 16 could continue to Level 3 treatment or elect to
continue cognitive therapy for an additional four weekly sessions,
then twice a month for an additional four sessions and monthly
for the final six sessions (research has shown that such patients
benefit from continuation-phase cognitive therapy [29]).

Pharmacotherapy. Pharmacotherapy visits during Level 2 typ-
ically lasted 15-20 minutes. Although pharmacotherapists were
not prevented from using psychotherapeutic strategies, it is un-
likely that much in the way of psychotherapy was provided in
these sessions beyond supportive encouragement and psychoed-
ucation. For patients assigned to the augmentation options, the
dose of citalopram was typically kept steady, although it could be
reduced as needed to alleviate side effects. The target dosing for
sustained-release bupropion was 200 mg/day for weeks 1-2, to be
raised to 300 mg/day by week 4 and to 400 mg/day as a final dose.
Buspirone dosing was to start at 15 mg/day for 1 week, to be
raised to 30 mg/day for 1-2 weeks and then to 45 mg/day by week
4, with a maximum dose of 60 mg/day after week 6. For the switch
options, citalopram was discontinued at the initial visit, and the
new treatment was begun without a tapering or washout period.
Sustained-release bupropion dosing was to start at 150 mg/day
for 1 week, to be raised to 300 mg/day thereafter, with 400 mg/day
as a final dose. Sertraline dosing was to start at 50 mg/day for 1
week, to be raised to 100 mg/day for weeks 3-4, to 150 mg/day for
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TABLE 3. Outcome Measures for STAR*D Level 2 Participants Who Received Augmentation Treatments?

Augmentation Option

MeasureP Cognitive Therapy (N=65) Medication (N=117) p
N % N %
Met criteria for remission on the Hamilton Rating
Scale for Depression 15 23.1 39 333 0.1967
Quick Inventory of Depressive Symptomatology—
Self-Rating (16-item)
Met criteria for remission 20 30.8 39 333 0.7803
Met criteria for response 23 35.4 33 28.2 0.2493
Mean SD Mean SD
Score at exit 8.2 5.1 8.2 4.8 0.9490
Change in score (%) -29.8 40.5 -28.3 39.6 0.8302

aSums do not always equal N because of missing values. Percentages are based on available data.

b Adjusted for days to first postbaseline visit.

weeks 5-9, and to 200 mg/day for weeks 10-12. The starting dose
for extended-release venlafaxine was 37.5 mg/day for 3 days, to
be raised to 75 mg/day for week 2, to 150 mg/day for weeks 3—4, to
225 mg/day for weeks 5-6, to 300 mg/day for weeks 7-9, and to
375 mg/day for weeks 10-12.

Measures

At study intake, clinical research coordinators collected stan-
dard sociodemographic information and self-reported psychiat-
ric history (including an assessment of suicidality) and com-
pleted the HAM-D and QIDS-C, as well as the Cumulative Illness
Rating Scale (30, 31) to measure medical comorbidity. The self-re-
port Psychiatric Diagnostic Screening Questionnaire (32) was ad-
ministered to assess for the presence of 11 concurrent psychiatric
disorders (33).

For the primary outcome measure, the HAM-D was adminis-
tered in telephone interviews conducted by the research outcome
assessors at entry and exit from each treatment level. Secondary
outcomes measures obtained by the research outcome assessors
included the 30-item Inventory of Depressive Symptomatology—
Clinician Rating (34-36), as well as the 5-item Income and Public
Assistance Questionnaire to measure monthly income by source.
Anxious depression was defined on the basis of pretreatment
scores on the anxiety/somatization factor of the HAM-D (37).
Items from the Inventory of Depressive Symptomatology were
used to establish the presence or absence of atypical features (38)
and melancholic features (39). Research outcome assessors blind
to treatment assignments repeated the HAM-D, Inventory of De-
pressive Symptomatology, and Income and Public Assistance
Questionnaire at the end of each treatment level.

A telephone-based interactive voice response system (40, 41)
was used to collect function and quality-of-life measures from
participants within 72 hours of study entry and exit of each level,
including the 16-item Quality of Life Enjoyment and Satisfaction
Questionnaire (42) to assess quality of life, the 12-item Short
Form Health Survey (43) to evaluate perceptions of mental and
physical function, and the Work and Social Adjustment Scale (44)
to measure occupational and interpersonal impairment. The in-
teractive voice response system was also used to administer the
self-report version of the QIDS (QIDS-SR) (22-24) for assessment
of depression symptom severity at study entry, at week 6, and at
exit from each level. Secondary symptom outcome measures in-
cluded response and remission rates defined a priori by the QIDS-
SR score. Remission was defined as a QIDS-SR score <5; response
was defined as a reduction of >50% from baseline QIDS-SR score.

Statistical Analyses

Summary statistics are presented in the form of means and
standard deviations for continuous variables and counts and per-
centages for discrete variables. Parametric and nonparametric
analysis of variance methods and chi-square tests were used to
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compare baseline clinical and demographic features, treatment
options, side effect measures, and serious adverse event rates
across treatment group and for the entire sample.

All analyses were conducted using all patients in each random-
ization group (45). Separate analyses were performed for the aug-
mentation and switch strategies. The primary outcome measure
was the intent-to-treat HAM-D remission rate at study exit. Partic-
ipants for whom outcome HAM-D scores were missing were as-
sumed not to have achieved remission (8). Secondary outcome
measures included response and remission rates at study exit ac-
cording to the QIDS-SR. Adjustments for potential confounding
effects were limited because of sample size and the inability of the
models to converge. Exact logistic regression models were used to
compare remission and response rates after adjusting for signifi-
cant between-group differences (the effect of days to first post-
baseline visit for the comparison of augmentation strategies and
income in the comparison of switch strategies). To determine
whether cognitive therapy had a differential effect by practice set-
ting, exact logistic regression models were fit, including main ef-
fects for treatment and setting, as well as the two-way interaction.
Because assessment with the QIDS-SR was more frequent across
the treatment protocol, this measure was used to estimate the ra-
pidity of response. Times to first remission (QIDS-SR score <5) and
first response (>50% reduction from baseline QIDS-SR score) were
defined as the first observed point using clinic visit data. Survival
hazard functions were estimated using the Kaplan-Meier method,
and log-rank tests were used to compare the cumulative propor-
tions of remission and response among the treatment groups.

All Level 2 comparisons in STAR*D were planned to have at least
80% power to detect between-group differences in remission rates
of 215% (assuming approximately 200 patients per arm, use of
two-tailed tests, and an alpha level of 0.05). Because the numbers
of consenting participants in the cognitive therapy arms were sub-
stantially smaller than planned, the study had 80% power to detect
only larger between-group differences, on the order of 22.5% for
the augmentation arm and 29% for the switch arm.

Results

Augmentation With Cognitive Therapy or
Medication

The baseline sociodemographic and clinical character-
istics of participants assigned to augmentation treat-
ments are summarized in Table 1 (a larger version of this
table is available in a data supplement that accompanies
the online version of this article). The mean Work and So-
cial Adjustment Scale scores were significantly different
between groups (cognitive therapy augmentation: 25.1
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[SD=8.4]; medication augmentation: 21.3 [SD=9.0]; t=
2.45, df=142, p=0.016), and the mean Quality of Life En-
joyment and Satisfaction Questionnaire scores were sig-
nificantly different between these groups (cognitive
therapy augmentation: 41.8 [SD=13.5]; medication aug-
mentation: 47.7 [SD=14.9]; t=-2.35, df=142, p=0.020). The
cognitive therapy augmentation group thus initially had
greater functional impairment and a lower quality of life.
No other significant differences between groups were ob-
served in baseline characteristics.

Patients in the cognitive therapy augmentation group
attended an average of 11.4 sessions (SD=4.9), and 26% (17
of 65) of participants completed the full 16-session course
of therapy. There were no significant differences between
groups in mean number of weeks of Level 2 treatment or
in the percentages of participants who discontinued treat-
ment in less than 4 weeks or in less than 8 weeks. The only
significant difference noted in Level 2 treatment charac-
teristics was in mean days to first “on therapy” physician
visit, which was slightly longer for the cognitive therapy
augmentation group (18.2 days [SD=7.7] versus 16.5 days
[SD=6.4]; x?=5.86, df=1, p=0.016).

Augmentation with cognitive therapy and with medica-
tion were equally well tolerated. Four of the cognitive ther-
apy augmentation patients experienced a psychiatric seri-
ous adverse event, as compared with only one of the
medication augmentation patients (the difference was not
statistically different). Data on Level 2 treatments, side ef-
fects, and serious adverse events for participants assigned
to an augmentation treatment are listed in Table 2.

No significant differences were observed between
groups in the percentages of participants who achieved
remission according to HAM-D score (Table 3), nor in the
percentages of those who achieved remission or response
as assessed by the QIDS-SR. The two groups had almost
identical final (intent-to-treat) scores on the QIDS-SR. Pa-
tients assigned to medication augmentation tended to
reach remission and response criteria faster than those in
the cognitive therapy augmentation condition (Figures 2
and 3), although only the difference in time to remission
was statistically significant (p=0.022). Of those who
achieved remission, the mean time to first remission was
55.3 days (SD=31.2) in the cognitive therapy group and
40.1 days (SD=25.8) in the medication group. There was no
differential effect of cognitive therapy as a function of
practice setting type (i.e., primary care versus psychiatric
care settings).

Cognitive Therapy Switch Versus Medication
Switch

The sociodemographic and clinical characteristics of
participants assigned to switch therapies are summarized
in Table 4 (a larger version of this table is available in a
data supplement that accompanies the online version of
this article). A significant difference between groups was
noted in monthly household income (cognitive therapy
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FIGURE 3. Time to Response and Cumulative Probability of
Response for STAR*D Level 2 Participants Receiving Aug-
mentation Treatments, by Treatment Option?
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switch: $1,526 [SD=1,331]; medication switch: $2,582
[SD=2,120]; x?=5.68, df=1, p=0.017). On measures of
symptoms, illness features, and side effects, four signifi-
cant differences were observed, including mean Level 2
baseline Work and Social Adjustment Scale score (cogni-
tive therapy switch: 24.6 [SD=8.8]; medication switch:
20.9 [SD=7.7]; x%=4.66, df=1, p=0.031) and maximum
Level 1 side effect intensity (}2=8.23, df=3, p=0.047). The
group assigned to switch to cognitive therapy experi-
enced somewhat fewer side effects during Level 1 citalo-
pram therapy than those assigned to a medication switch,
as would be expected if participants’ treatment strategy
preferences were related to side effect burden.

We found no significant difference between groups in
the mean number of weeks in Level 2 treatment, the per-
centage of participants who discontinued treatment in
less than 4 weeks or in less than 8 weeks, or in mean days
to first postrandomization visit.

As Table 5 shows, there were large differences between
the switch treatment groups in measures of the frequency,
intensity, and burden of medication side effects in Level 2.
For example, 48% of the patients assigned to a second
course of antidepressant therapy reported at least a mod-
erate degree of side effect intensity, and 34% reported at
least a moderate level of side effect burden, as compared
with none of the patients in the cognitive therapy switch
arm. Nevertheless, the between-group differences in exit-
ing Level 2 treatment because of intolerance were not sta-
tistically significant. There were no psychiatric serious ad-
verse events in either arm.

No significant difference was observed between groups
in the percentage of patients who met HAM-D criteria for
remission. Cognitive therapy switch and medication
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TABLE 4. Baseline Demographic and Clinical Characteristics of STAR*D Level 2 Participants Who Received Switch Treat-

ments?

Switch Option

Characteristic Total (N=122) Cognitive Therapy (N=36) Medication (N=86) p
N % N % N %

Female 75 61.5 22 61.1 53 61.6 0.9573
Race 0.4267

White 91 74.6 28 77.8 63 733

Black 21 17.2 4 11.1 17 19.8

Other 10 8.2 4 111 6 7.0
Hispanic ethnicity 8 6.6 3 8.3 5 5.8 0.6924
Employment status 0.3487

Employed 74 61.2 19 52.8 55 64.7

Unemployed 36 29.8 12 33.3 24 28.2

Retired 11 9.1 5 139 6 7.1
Health insurance 0.6939

Private 69 58.5 19 54.3 50 60.2

Public 15 12.7 4 11.4 11 13.3

None 34 28.8 12 34.3 22 26.5
Marital status 0.8991

Single 33 27.0 9 25.0 24 279

Married or cohabiting 49 40.2 16 44.4 33 38.4

Divorced or separated 34 27.9 10 27.8 24 27.9

Widowed 6 4.9 1 2.8 5 5.8
Recurrent depression 80 72.7 24 75.0 56 71.8 0.7317
Psychiatric care setting 67 54.9 20 55.6 47 54.7 0.9270
Duration of index episode >2 years 26 21.5 7 19.4 19 22.4 0.7218

Mean SD Mean SD Mean SD

Age 42.0 13.7 43.4 14.7 41.5 133 0.4790
Education (years) 14.3 3.2 14.5 3.1 14.2 33 0.7130
Monthly household income ($) 2,273 1,976 1,526 1,331 2,582 2,120 0.0172
Duration of illness (years) 17.6 14.4 18.0 14.8 17.5 143 0.8352
Number of episodes 8.5 16.7 8.7 18.8 8.4 16.0 0.8016
Duration of index episode (months) 23.8 48.4 17.4 31.2 26.5 54.0 0.4698
Quality of Life and Enjoyment Satisfaction

Questionnaire score 433 14.7 45.5 13.4 0.4634
Hamilton Rating Scale for Depression

score 16.4 6.2 17.7 6.6 0.3492
Quick Inventory of Depressive

Symptomatology—Self-Rating (16-item)

Score 11.2 4.3 121 4.6 0.3282

Change during Level 1 (%) 7.4 54.7 7.3 41.6 0.5567

aSums do not always equal N because of missing values. Percentages are based on available data.

switch strategies resulted in similar degrees of change on
the QIDS-SR and similar remission or response rates on
this measure (Table 6). Rapidity of therapeutic benefit, as
measured by time to QIDS-SR response and remission,
was essentially identical in these two switch strategies
(Figures 4 and 5). There was, again, no differential effect of
cognitive therapy as a function of type of practice setting.

Discussion

Perhaps the most important finding of this study was
that cognitive therapy, both alone and in combination
with citalopram, was generally as effective as the various
second-step pharmacologic strategies studied in STAR*D.
Among participants who opted for an augmentation strat-
egy, the addition of cognitive therapy ultimately resulted
in about the same probability of remission and a similar
degree of symptomatic improvement as adding sustained-
release bupropion or buspirone. The benefit of cognitive
therapy was slower to emerge, however, with a significant
20-day difference in median time to remission favoring
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pharmacologic augmentation. When speed of response is
imperative, this 3-week advantage could be of consider-
able importance. An unanticipated finding was that phar-
macologic augmentation was nearly as well tolerated as
cognitive therapy augmentation. In fact, none of the be-
tween-group differences in side effect frequency, intensity,
or burden were statistically significant.

Patients who switched treatments were likewise about
as likely to benefit from cognitive therapy as those who
were switched to sertraline, sustained-release bupropion,
or extended-release venlafaxine. In contrast to the aug-
mentation groups, the difference in speed of remission
was not statistically significant. The major difference be-
tween switching to cognitive therapy and switching to an-
other medication was that participants who received cog-
nitive therapy alone were spared the side effect burden of
a second course of pharmacotherapy. However, given that
the percentage of patients who exited the study because of
side effects did not differ between the cognitive therapy
and medication switch arms, this advantage may be of
limited clinical significance. As an aside, we thought it
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TABLE 5. Treatment Characteristics, Side Effect Measures, and Serious Adverse Events Among STAR*D Level 2 Participants

Who Received Switch Treatments?

Switch Option

Characteristic Cognitive Therapy (N=36) Medication (N=86) p
Mean SD Mean SD
Time in treatment (weeks) 7.8 5.6 8.7 5.1 0.3791
N % N %
<4 weeks in treatment 12 333 23 26.7 0.4630
<8 weeks in treatment 14 38.9 32 37.2 0.8614
Mean SD Mean SD
Number of postbaseline visits 39 1.8 3.8 1.7 0.8242
Days to first postbaseline visit 13.5 5.7 16.7 9.5 0.0806
Maximum dose of sustained-release bupropion (mg/day) 289 116
Ending dose of sustained-release bupropion (mg/day) 270 117
Maximum dose of sertraline (mg/day) 139 47
Ending dose of sertraline (mg/day) 137 50
Maximum dose of extended-release venlafaxine (mg/day) 221 106
Ending dose of extended-release venlafaxine (mg/day) 221 106
Number of cognitive therapy sessions 11.0 6.2
Days to first cognitive therapy session 7.1 4.1
N % N %
Completed >16 cognitive therapy sessions 10 34.5
Maximum side effect frequency
No side effects 2 100 14 18.4
10-25% of the time 0 0.0 25 329
50-75% of the time 0 0.0 18 23.7
90-100% of the time 0 0.0 19 25.0
Maximum side effect intensity
No side effects 2 100 13 17.1
Minimal to mild 0 0.0 26 34.2
Moderate to marked 0 0.0 27 35.5
Severe to intolerable 0 0.0 10 13.2
Maximum side effect burden
No side effects 2 100 18 23.7
Minimal to mild 0 0.0 32 421
Moderate to marked 0 0.0 22 28.9
Severe to intolerable 0 0.0 4 5.3
Exited because of intolerance 6 16.7 23 26.7 0.2330
At least 1 serious adverse event 0 0.0 2 23 1.0000
At least 1 psychiatric serious adverse event 0 0.0 0 0.0

aSums do not always equal N because of missing values. Percentages are based on available data.

noteworthy that although the U.S. Food and Drug Admin-
istration warns of the emergence of suicidal ideation as a
hazard following initiation of antidepressant medication,
several cases of suicidal ideation occurred as serious ad-
verse events following the initiation of cognitive therapy in
our study.

The remission rates we report here for cognitive therapy
(either switch or augmentation) are different from those
reported previously by Rush et al. (46) because we used
different STAR*D samples. For the cognitive therapy
switch remission rates, Rush et al. reported on all partici-
pants who received a switch to cognitive therapy, whereas
in this article we focused only on those who were both
willing to be randomly assigned to cognitive therapy
switch or medication switch and were randomly assigned
to one of these treatments (see Figure 1; we excluded 24
participants who were willing only to receive cognitive
therapy as a switch or augmentation and two who were
willing to accept any treatment except medication switch).
Likewise, for the cognitive therapy augmentation remis-
sion rates, Rush et al. report on all participants who re-
ceived cognitive therapy augmentation, whereas we fo-
cused only on those who were both willing to be randomly
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assigned to cognitive therapy augmentation or medica-
tion augmentation and were randomly assigned to one of
these treatments (see Figure 1; we excluded 20 partici-
pants who were willing only to receive cognitive therapy as
a switch or augmentation).

The outcomes for participants treated with cognitive
therapy in this study are generally comparable to those re-
ported by Scott (13) and Schatzberg et al. (17), although
much less promising than those of Fava et al. (15). The lat-
ter reported that 12 of 19 patients who had not benefited
from antidepressant medication responded to a form of
cognitive behavior therapy that emphasized life style
management and engagement in healthy, adaptive activi-
ties. Although it is plausible that differences in the empha-
sis of therapy could explain the better outcomes, differ-
ences in design (Fava et al. conducted a nonrandomized,
single-site case series with a single expert therapist) and
patient illness characteristics (Fava et al. excluded pa-
tients with medical and psychiatric comorbidities) seem
more likely to account for the differences.

The greatest shortcoming of this study is the lack of sta-
tistical power to detect moderately sized between-group
differences. This low power was a result of lower-than-ex-

ajp.psychiatryonline.org 747



COGNITIVE THERAPY AS A SECOND-STEP TREATMENT IN STAR*D

TABLE 6. Outcome Measures for STAR*D Level 2 Participants Who Received Switch Treatments?

Switch Option

MeasureP Cognitive Therapy (N=36) Medication (N=86) p
N % N %
Met remission criteria on Hamilton Rating Scale for Depression 9 25.0 24 27.9 0.6881
Quick Inventory of Depressive Symptomatology—Self-Rating
(16-item)
Met remission criteria 11 30.6 23 26.7 0.9032
Met response criteria 8 22.2 23 26.7 0.8390
Mean SD Mean SD
Mean score at exit 9.1 5.4 9.1 5.0 0.9734
Change in score (%) -15.6 40.7 -17.2 46.2 0.9040

aSums do not always equal N because of missing values. Percentages are
b Adjusted for monthly household income.

FIGURE 4. Time to Remission and Cumulative Probability
of Remission for STAR*D Level 2 Participants Receiving
Switch Treatments, by Treatment Option?
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pected numbers of patients agreeing to randomization
strata that included both cognitive therapy and pharma-
cotherapy. The STAR*D investigators had expected that
more patients would be at equipoise on the acceptability
of second-step treatments. In fact, one of the most surpris-
ing findings of STAR*D overall was that only 1.5% of pa-
tients were willing to accept all seven of the second-step
options (Figure 1). It was particularly surprising that only
26% of the patients were willing to accept assignment to
cognitive therapy as either a switch or an augmentation
strategy. These low numbers also limited the ability to
control for imbalances in baseline characteristics.

The STAR*D investigators were experienced in design-
ing studies of depression-focused psychotherapies, and
the unexpectedly low acceptability of cognitive therapy
was frankly at considerable variance with our earlier re-
search experiences (see, for example, references 47-51).
For example, even among more severely depressed inpa-
tients, the Pittsburgh group (52) found that more than
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based on available data.

FIGURE 5. Time to Response and Cumulative Probability of
Response for STAR*D Level 2 Participants Receiving Switch

Treatments, by Treatment Option?
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three-quarters of eligible patients accepted treatment
with an intensive form of cognitive therapy alone instead
of pharmacotherapy. Of particular relevance to the current
study is the report of Schatzberg et al. (17), in which
chronically depressed patients who did not respond to 12
weeks of therapy with either a form of cognitive therapy or
nefazodone were permitted to switch to the other treat-
ment. In that study, 88% of participants who did not
respond to nefazodone accepted the switch to psycho-
therapy, and 95% of those who did not respond to psycho-
therapy accepted the switch to nefazodone.

Psychosocial interventions likewise are not commonly
viewed as “unacceptable” alternatives to pharmacotherapy
outside of research studies. In fact, surveys of patients’
treatment preferences have consistently found that coun-
seling and psychotherapy receive higher marks than phar-
macotherapy (53-56). Thus, it may be that some aspects of
the design of STAR*D inadvertently biased patients against
accepting cognitive therapy as compared with a second
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Patient Perspective

“Mr. N,” age 47, white, and divorced, was diagnosed as
having chronic major depression and dysthymia; he also
suffered from a concurrent pain disorder. His chronic back
problems (treated with benzodiazepines, muscle relaxants,
and a morphine pump) followed a construction accident
that made him economically dependent on disability in-
surance payments for the past 13 years. His marriage de-
teriorated after his accident; he and his wife divorced, and
she had custody of their children. Mr. N’s score on the
Quick Inventory of Depressive Symptomatology-Self-Rating
(QIDS-SR) at Level 1 baseline was 21 (he had severe depres-
sion, anhedonia, anxiety and agoraphobia, insomnia, poor
concentration and attention, and thoughts of helplessness
and hopelessness, and he denied suicidal ideation). His af-
fect was blunted, and his speech was impoverished. His
automatic negative thoughts revolved around the idea
that “there is no help for me.” This belief was reinforced
by his experience of interpersonal loss, chronic pain, and
chronic depression. The cognitive therapy treatment plan
focused on building the therapeutic relationship, challeng-
ing his all-or-none belief that there was no help for him,
using a chronic pain workbook to begin a pain manage-
ment program, and focusing on the achievement of mas-
tery experiences. His therapy attendance was sporadic,
and his homework compliance was poor. His QIDS-SR
scores at weeks 0, 2, 4, 6, and 12 of Level 2 were 14, 8, 15,
11, and 8, respectively, and he was categorized as a non-
responder to Level 2 cognitive therapy.

course of pharmacotherapy. For example, since the initial
treatment in STAR*D was pharmacotherapy, patients who
wanted to begin treatment with psychotherapy would very
likely have opted not to enroll in the study. A second possi-
ble factor is the cost of study treatments. Whereas STAR*D
provided the medications and most of the study-related
sessions not covered by insurance, it was not possible for
the study to reimburse participants for copayment charges
for insurance-covered psychotherapy sessions. A third po-
tential bias may have resulted from the need for patients to
go to a different site to see a psychotherapist. If so, this is a
real-world factor that may limit the utility of psychother-
apy as a second-step option, given that referral to a pro-
vider at a different site is routine practice.

These were not the only factors that may have damp-
ened patients’ enthusiasm for receiving psychotherapy,
however, because cognitive therapy was significantly more
acceptable to participants who opted for augmentation
than it was to those who opted for a treatment switch. Per-
haps the potential fear of breaking the treatment alliance
with the study physician biased some patients against ac-
cepting a switch to cognitive therapy. Not only did partici-
pants in the augmentation groups get to continue citalo-
pram, they also maintained an ongoing therapeutic
relationship with their study physician. Finally, because
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“Mrs. X,” age 58, white, and married, worked with her
husband as a property manager. Her depressive episode
followed a conflict with her boss at work that generated
thoughts of inadequacy, helplessness, and hopelessness.
Her father had been emotionally abusive, and she com-
pensated by “having to be perfect to please him.” In cogni-
tive therapy, the therapist focused on her perfectionist be-
liefs and her tendency to overfunction in the workplace
and in her marriage. For example, she believed that her
husband’s “lack of initiative” placed an extra burden on
her, citing as evidence that she was “never satisfied with
the way he does things” (and, as a result, he deferred to
her to complete tasks to her satisfaction). The cognitive
therapy treatment plan focused on her automatic nega-
tive thinking patterns, her perfectionist beliefs, and the
impact her perfectionism had on her relationships. Over
the course of therapy, she became less emotionally reac-
tive and came to approach stressful situations as problems
to be solved rather than as indicators of her inadequacy.
This aided in her functioning at work and improved her
relationship with her husband. She attended sessions reg-
ularly, did homework reliably, and was an excellent res-
ponder to cognitive therapy. Her QIDS-SR scores at weeks
0, 2, 4, 6, and 12 were 11, 10, 6, 5, and 7, respectively,
and she was categorized as a responder/nonremitter in
Level 2 cognitive therapy. She elected to enter naturalistic
follow-up treatment after Level 2.

patients who were already participating in psychotherapy
could be enrolled in STAR*D, a small number of otherwise
eligible participants who wished to continue their current
therapy may have declined the option of cognitive therapy
with a study therapist. Unfortunately, since we did not sys-
tematically record the number and nature of these extra-
protocol courses of therapy;, it is not possible to determine
whether or not this was a common occurrence.

Another limitation of the study is that the fidelity of the
therapy was not independently evaluated, and, because
not all of the therapists were highly experienced with cog-
nitive therapy, it is possible that some participants did not
receive an optimal course of therapy. Both of these limita-
tions reflect the STAR*D investigators’ decision to study
the effectiveness of cognitive therapy under real-world
conditions. That said, all study therapists were screened to
ensure basic competence in cognitive therapy, and they
received ongoing supervision—quality controls that prob-
ably surpass those generally found in clinical settings. Al-
though it is not certain that expert therapists would have
achieved better results with this difficult-to-treat patient
population, there is evidence that therapist adherence is
associated with better outcomes in cognitive therapy (57,
58). In two multicenter controlled studies (59, 60), site dif-
ferences in cognitive therapy response suggest that thera-

ajp.psychiatryonline.org 749



COGNITIVE THERAPY AS A SECOND-STEP TREATMENT IN STAR*D

pists’ experience level may significantly affect outcomes,
perhaps particularly for inpatients with more difficult-to-
treat depression.

Our study examined only one form of psychotherapy.
Other approaches, including interpersonal psychotherapy
and the cognitive behavior analysis system of psychother-
apy, may have yielded different results. Secondary analy-
ses of the Treatment of Depression Collaborative Research
Program suggest that interpersonal psychotherapy per-
formed better than cognitive therapy among the subset of
patients with more severe depressive symptoms (61, 62).

Finally, less than one-third of the patients remitted with
any of the Level 2 treatments in STAR*D, which indicates
that there is room for improvement in the treatment of de-
pression. Future analyses will examine the impact of the
STAR*D treatments on functioning and quality of life.
Given that only about one-fourth of the patients treated
with cognitive therapy completed the full 16-session pro-
tocol, it would be worthwhile to explore novel methods of
facilitating mastery of therapy materials without increas-
ing the number of therapy sessions. It would be useful in
future research to determine whether concurrently start-
ing psychotherapy and making changes in pharmacother-
apy can result in higher remission rates. It would likewise
be worthwhile in future research to study alternative
methods of delivering therapy, such as greater use of tele-
phone sessions and supplemental materials (e.g., self-
help materials via print, Internet, video, or DVD modules),
to determine whether the acceptability of psychotherapy
can be improved.
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