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Objective: Phase III clinical trials for de-

pression enroll participants with major

depressive disorder according to stringent

inclusion and exclusion criteria. These pa-

tients may not be representative of typi-

cal depressed patients seeking treatment.

This analysis used data from the Se-

quenced Treatment Alternatives to Re-

lieve Depression (STAR*D) project—which

used broad inclusion and minimal exclu-

sion criteria—to evaluate whether phase

III clinical trials recruit representative de-

pressed outpatients.

Method: Of 2,855 participants, 22.2%

met typical entry criteria for phase III clin-

ical trials (efficacy sample) and 77.8% did

not (nonefficacy sample). These groups

were compared regarding baseline socio-

demographic and clinical features and

the characteristics and outcomes of

acute-phase treatment.

Results: The ef f icacy sample had a
shorter average duration of illness and
lower rates of family history of substance
abuse, prior suicide attempts, and anx-
ious and atypical symptom features. De-
spite similar medication dosing and time
at exit dose, the efficacy participants tol-
erated citalopram better. They also had
higher rates of response (51.6% versus
39.1%) and remission (34.4% versus
24.7%). These differences persisted even
after adjustments for baseline differ-
ences.

Conclusions: Phase III trials do not re-
cruit representative treatment-seeking
depressed patients. Broader phase III in-
clusion criteria would increase the gener-
alizability of results to practice, poten-
tially reducing placebo response and
remission rates (reducing the risk of failed
trials) but at the risk of some increase in
adverse events.

(Am J Psychiatry 2009; 166:599–607)

The safety and efficacy of any antidepressant intended
for commercial use in the United States must be judged by
the Food and Drug Administration (FDA). Approval of an
antidepressant requires at least two phase III clinical trials
to demonstrate the drug is safe and effective, in comparison
to placebo or to a recognized alternative depression treat-
ment. Such trials typically employ stringent inclusion and
exclusion criteria that may exclude a substantial portion of
the broader population of depressed patients and may limit
the generalizability of findings (1). If findings from these
phase III trials are not generalizable to the larger popula-
tion, then the phase III clinical trial design may need to be
reconsidered, since such trials may not give an accurate es-
timate of efficacy in practice, especially if the excluded pa-
tients have, on average, poorer outcomes.

We used data from the Sequenced Treatment Alternatives
to Relieve Depression (STAR*D) project (2, 3) to evaluate
the generalizability of the results of phase III clinical trials.
STAR*D was designed with broad inclusion and minimal
exclusion criteria to ensure recruitment of a representative
sample of treatment-seeking depressed outpatients who re-
ceive treatment in typical clinical settings. The first treat-
ment step (level 1) was a cohort study of the selective sero-
tonin reuptake inhibitor (SSRI) citalopram (4).

This analysis compared participants who would meet
typical inclusion and exclusion criteria used in phase III
trials (efficacy sample) with those who would not (noneffi-
cacy sample) with regard to baseline sociodemographic
and clinical characteristics, treatment characteristics, and
treatment outcomes (as measured by depressive symp-
toms and adverse events). To our knowledge, this study is
the first to examine differences in treatment outcomes be-
tween efficacy and nonefficacy samples.

Method

Study Overview and Organization

The rationale and design of STAR*D are detailed elsewhere (2,
3). The purpose of STAR*D was to define prospectively which of
several treatments are most effective for outpatients with non-
psychotic major depressive disorder who have an unsatisfactory
clinical outcome to an initial and, if necessary, subsequent treat-
ment(s). Between July 2001 and April 2004, STAR*D enrolled par-
ticipants at 18 primary care and 23 psychiatric specialty care set-
tings across the United States.

Study Sample

The study protocol was approved and monitored by the institu-
tional review boards at the national coordinating center (Dallas),
the data coordinating center (Pittsburgh), each clinical site and
regional center, and the data safety and monitoring board of the
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National Institute of Mental Health (NIMH) (Bethesda, Md.). All
risks and benefits associated with STAR*D participation were ex-
plained to the participants, who provided written informed con-
sent before study entry.

To enhance the generalizability of the results, only self-de-
clared outpatients seeking treatment in either primary care or
specialty care settings and identified by their clinicians as having
major depressive disorder that required treatment were eligible.
Advertising for symptomatic volunteers was proscribed. Broadly
inclusive selection criteria were used to ensure recruitment of a
representative sample. Eligible participants were 18–75 years of
age, met the DSM-IV criteria for single-episode or recurrent non-
psychotic major depressive disorder (established by treating cli-
nicians and confirmed by a DSM-IV checklist), scored 14 or
higher (moderate severity) on the 17-item version of the Hamil-
ton Depression Rating Scale (HAM-D) (5, 6) (rated by the clinical
research coordinators at each site), and had not been found to be
treatment resistant in an adequate antidepressant trial during the
current major depressive episode. Patients were excluded if they
were pregnant, intending to become pregnant, or breastfeeding;
had a primary psychiatric disorder requiring a different treatment
approach (a bipolar, psychotic, obsessive-compulsive, or eating
disorder); had substance abuse or dependence that required in-
patient detoxification; were using medications excluded by the
study; or had a seizure disorder or other general medical condi-
tion that contraindicated medications used in the first two proto-
col treatment steps. All other psychiatric and medical comorbidi-
ties were allowed.

Baseline Measures

At baseline, the clinical research coordinators collected stan-
dard sociodemographic information, self-reported psychiatric
history, and information on current general medical conditions
as evaluated by the Cumulative Illness Rating Scale (7, 8). In addi-
tion to administering the initial HAM-D, the clinical research co-
ordinators assessed depressive symptom severity using the 16-
item Quick Inventory of Depressive Symptomatology—Clinician-
Rated, and the participant completed the Quick Inventory of De-
pressive Symptomatology—Self-Report (9–12). Participants also
completed the Psychiatric Diagnostic Screening Questionnaire
(13, 14), which was used to estimate the presence of 11 potential
concurrent DSM-IV disorders.

The research outcomes assessors, blinded to treatment and not
located at any site, used a telephone interview at baseline to ad-
minister the HAM-D and the 30-item clinician-rated Inventory of
Depressive Symptomatology (9, 12, 15) to measure core symptoms
and associated symptoms of depression. Responses to items on
these measures were used to estimate the presence of atypical
(16), anxious (17), and melancholic (18) symptom features.

Intervention

Citalopram was selected as a representative SSRI given the rel-
ative absence of discontinuation symptoms, demonstrated safety
in elderly and medically fragile patients, once-a-day dosing, few
dose-adjustment steps, anticipated generic availability, and fa-
vorable drug-drug interaction profile (19). The aim of treatment
was to achieve symptom remission (defined as a score of 5 or less
on the self-rated Quick Inventory of Depressive Symptomatology,
which was administered at each treatment visit for the purposes
of clinical decision making). The protocol required a fully ade-
quate dose of citalopram for a sufficient time to ensure that the
likelihood of reaching remission was maximized and that partici-
pants who did not reach remission were truly experiencing inad-
equate benefit from the medication.

The protocol aimed to provide an optimal dose of citalopram
based on dosing recommendations in a treatment manual
(www.star-d.org). Citalopram was to be started at 20 mg/day, then
raised to 40 mg/day by week 4, and raised to the final dose of 60
mg/day by week 6. Dose adjustments were guided by symptom
changes (Quick Inventory of Depressive Symptomatology com-
pleted by the clinical research coordinator), side effect burden
(according to the Frequency, Intensity, and Burden of Side Effects
Rating [FIBSER] [20]), and how long a participant had received a
particular dose. The protocol guided physicians to make manage-
ment decisions at weeks 4, 6, 9, and 12. These were critical deci-
sion points at which a decision could be made to modify the dose
and/or address side effects or to move to the next treatment level.
Still, appropriate flexibility was allowed to minimize side effects,
maximize safety, and optimize the chances of therapeutic benefit
for each participant. This included initiation of citalopram at a
dose below 20 mg/day or a slower dose escalation to the optimal
target dose of 60 mg/day. In this way, the study could safely in-
clude patients with concomitant general medical disorders, sub-
stance abuse or dependence, or other psychiatric disorders and
those sensitive to medication side effects.

The protocol recommended treatment visits at weeks 2, 4, 6, 9,
and 12 (with an optional week 14 visit if needed). After an optimal
trial (as judged by dose and duration), patients with remission
could enter the 12-month naturalistic follow-up, as could re-
sponders without remission, although all of those without remis-
sion were encouraged to enter the subsequent randomized trial
(level 2 of STAR*D). Participants could discontinue citalopram
before 12 weeks if 1) intolerable side effects required a medication
change, 2) an optimal dose increase was not possible because of
side effects or participant choice, or 3) significant symptoms
(score of 9 or higher on the clinician-rated Quick Inventory of De-

FIGURE 1. Enrollment of Patients in STAR*D Antidepressant
Trial Who Met Typical Trial Criteria (Efficacy Sample) and
Those Who Did Not (Nonefficacy Sample)
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pressive Symptomatology) were present after 9 weeks at the max-
imally tolerated dose. Participants could opt to move to the next
treatment level if they had intolerable side effects or if the score
on the clinician-rated Quick Inventory of Depressive Symptoma-
tology was higher than 5 after an adequate trial in terms of dose
and duration (4).

Intensive efforts to provide consistent, high-quality care are
represented by the use of a treatment manual, initial didactic
instruction, ongoing support and guidance by the clinical re-
search coordinators, the use of structured evaluation of depres-
sive symptoms and side effects at each visit, and a centralized
treatment monitoring and feedback system (www.star-d.org) that
provided feedback to clinical research coordinators regarding
each participant’s fidelity to the treatment recommendations.
The clinical research coordinators could then help guide physi-
cians in vigorous dosing when inadequate symptom reduction
had occurred despite acceptable side effects (4).

Safety Assessments

In addition to side effects, serious adverse events were moni-
tored with a multitiered approach involving the clinical research
coordinators, study clinicians, interactive voice response system,
safety officers, regional center directors, and NIMH data safety
and monitoring board (3).

Concomitant Medications

Concomitant treatments for current general medical conditions
(as part of ongoing clinical care), for associated symptoms of de-
pression (e.g., sleep, anxiety, and agitation), and for citalopram
side effects (e.g., sexual dysfunction) were permitted on the basis
of clinical judgment. The protocol prohibited the use of stimu-
lants, anticonvulsants, antipsychotics, alprazolam, nonprotocol
antidepressants (except trazodone at a dose of 200 mg or less at
bedtime for insomnia), and depression-targeted psychotherapies.

Primary Outcome Measures

Phase III trials traditionally assess outcomes 8 weeks after ran-
dom assignment of treatment. In STAR*D, clinic visits were
scheduled at 2, 4, 6, 9, and 12 weeks after enrollment. The week 9
assessment was used to approximate the time frame of the phase
III trial. The primary outcome was based on the self-rated Quick
Inventory of Depressive Symptomatology, which was adminis-
tered at baseline and at each treatment visit. Remission was de-
fined as a score of 5 or less (which is equivalent to a score of 7 or
less on the 17-item HAM-D) (11) at week 9 or, if the last visit oc-
curred before week 9, the last recorded score. The secondary out-
come was response, which was defined as a reduction of at least
50% from the baseline score on the self-rated Quick Inventory of

TABLE 1. Features of Patients in STAR*D Antidepressant Trial Who Met Typical Trial Criteria (Efficacy Sample) and Those
Who Did Not (Nonefficacy Sample)

Feature
Total 

(N=2,855)
Efficacy Sample 

(N=635)
Nonefficacy Sample 

(N=2,220) Analysis
Mean SD Mean SD Mean SD χ2 df p

Age (years) 40.8 13.0 38.3 11.7 41.5 13.3 30.4 1 <0.0001
Education (years) 13.4 3.2 14.4 3.0 13.2 3.2 75.1 1 <0.0001
Monthly household income (dollars) 2,362 3,039 3,050 3,619 2,163 2,818 53.6 1 <0.0001
Age at illness onset (years) 25.3 14.4 24.9 13.1 25.5 14.7 0.0 1 0.96
Illness duration (years) 15.5 13.2 13.5 12.4 16.1 13.3 23.8 1 <0.0001
Total number of episodes 6.0 11.4 5.5 9.4 6.2 11.9 0.5 1 0.47

Na %a Na %a Na %a χ2 df p
Female gender 1,817 63.6 411 64.7 1,406 63.3 0.4 1 0.53
Race 19.3 2 <0.0001

White 2,166 75.9 517 81.4 1,649 74.3
Black 499 17.5 74 11.7 425 19.2
Other 188 6.6 44 6.9 144 6.5

Hispanic 373 13.1 54 8.5 319 14.4 15.0 1 <0.0001
Employment status 38.2 2 <0.0001

Employed 1,602 56.2 421 66.4 1,181 53.3
Unemployed 1,088 38.2 195 30.8 893 40.3
Retired 161 5.6 18 2.8 143 6.5

Medical insurance 47.7 2 <0.0001
Private 1,414 51.2 378 61.4 1,036 48.3
Public 383 13.9 41 6.7 342 15.9
None 964 34.9 197 32.0 767 35.8

Marital status 10.1 3 0.02
Single 815 28.6 177 27.9 638 28.8
Married/cohabiting 1,192 41.8 281 44.3 911 41.1
Divorced/separated 757 26.5 169 26.6 588 26.5
Widowed 88 3.1 8 1.3 80 3.6

Early onset (before age 18) 1,071 37.9 241 38.3 830 37.7 0.1 1 0.80
Recurrent depression 2,007 75.7 466 78.6 1,541 74.9 3.4 1 0.07
Suicide attempt 511 17.9 96 15.1 415 18.7 4.3 1 0.04
Family history

Family history of depression 1,575 55.6 362 57.5 1,213 55.0 1.2 1 0.29
Family history of mood disorder 1,634 57.7 370 58.8 1,264 57.4 0.4 1 0.51
Family history of substance abuse 1,341 47.3 274 43.6 1,067 48.4 4.6 1 0.04
Family history of suicide 100 3.5 19 3.0 81 3.7 0.6 1 0.43

Anxious features 1,516 53.1 300 47.2 1,216 54.8 11.2 1 0.0008
Atypical features 536 18.8 91 14.4 445 20.0 10.5 1 0.002
Melancholic features 668 23.4 157 24.7 511 23.0 0.8 1 0.38
Psychiatric care 1,767 61.9 445 70.1 1,322 59.5 23.2 1 <0.0001
a Sums do not always equal the total number of subjects because values were missing for some subjects. Percentages are based on the avail-

able data.
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Depressive Symptomatology at the last assessment at or before
week 9.

Defining Efficacy and Nonefficacy Samples

The whole of the STAR*D sample was consistent with a study
group enrolled in an effectiveness trial. The criteria for inclusion
in the efficacy sample were established a priori by consensus of
several authors (A.J.R., M.H.T., M.F., A.A.N., P.J.M., B.N.G.) on the
basis of their experience in designing and implementing placebo-
controlled registration trials. The efficacy sample met all of the fol-
lowing criteria: 1) baseline HAM-D score higher than 19 (assessed
by the clinical research coordinator), 2) no more than one concur-
rent general medical condition (defined as no more than one item
of the Cumulative Illness Rating Scale with a score higher than 1),
3) the absence of obsessive-compulsive disorder (according to the
Psychiatric Diagnostic Screening Questionnaire), 4) no more than
one additional concurrent axis I psychiatric disorder (according to
the Psychiatric Diagnostic Screening Questionnaire), and 5) a cur-
rent episode lasting less than 24 months.

Those who did not meet the criteria for inclusion in the efficacy
sample were included in the nonefficacy sample.

Statistical Analysis

Summary statistics are presented as means and standard devi-
ations for continuous variables and as percentages for discrete
variables. Student’s t tests and Mann-Whitney U tests were used
to compare continuous baseline sociodemographic and clinical
features, treatment features, side effect rates, and rates of serious
adverse events in the two samples. Chi-square tests were used to
compare discrete characteristics in the two samples.

Logistic regression models were used to compare remission
and response rates, after adjustment for the effect of baseline
characteristics that were not equally distributed across the two
groups. Times to first remission and first response were defined as
the first observed point in the clinic visit data. Log-rank tests were
used to compare the cumulative proportions of participants in
each sample who reached remission or response. Additional ex-
ploratory logistic regression analyses were conducted to deter-
mine if there was a differential (moderating) effect of treatment
setting (psychiatric care or primary care) on remission based on
the severity of depression, as judged by the baseline score on the
self-rated Quick Inventory of Depressive Symptomatology.

Statistical significance was defined as a two-sided p value of
<0.05. No adjustments were made for multiple comparisons, so
the results must be interpreted accordingly.

Results

STAR*D enrolled a total of 4,041 participants, 2,876 of
whom made up an analyzable sample (having at least one
postbaseline visit and a score of 14 or higher on the HAM-
D). Of these, 2,855 could be classified into the efficacy
sample (N=635, 22.2%) or the nonefficacy sample (N=
2,220, 77.8%) (Figure 1). On average, participants in the ef-
ficacy sample were more likely to be younger, more edu-
cated, white, non-Hispanic, employed, married, and pri-
vately insured and to have a higher income (Table 1). The
efficacy group also had a shorter average duration of ill-
ness (time from onset of the first episode of major depres-

TABLE 2. Treatment Features for Patients in STAR*D Antidepressant Trial Who Met Typical Trial Criteria (Efficacy Sample)
and Those Who Did Not (Nonefficacy Sample)

Feature
Total 

(N=2,855)
Efficacy Sample 

(N=635)
Nonefficacy Sample 

(N=2,220) Analysis
Mean SD Mean SD Mean SD χ2 df p

Number of treatment weeks 7.7 2.6 7.9 2.6 7.6 2.6 7.5 1 0.007
Number of postbaseline visits 3.2 1.1 3.3 1.1 3.1 1.1 10.6 1 0.002
Days to first postbaseline visit 16.2 6.5 15.8 5.9 16.3 6.7 1.6 1 0.21
Maximum citalopram dose (mg/day) 41.4 16.3 41.7 16.3 41.4 16.3 0.1 1 0.73
Exit citalopram dose (mg/day) 41.4 16.3 41.7 16.3 41.4 16.3 0.1 1 0.73
Days at exit citalopram dose 5.7 9.7 5.3 9.3 5.8 9.8 0.7 1 0.39

Na %a Na %a Na %a χ2 df p
Categorical treatment duration

<4 weeks 328 11.5 71 11.2 257 11.6 0.1 1 0.79
<8 weeks 1,006 35.4 201 31.8 805 36.4 4.6 1 0.04

Maximum side effect frequency 5.4 3 0.15
No side effects 479 16.9 94 14.9 385 17.5
10%–25% of the time 828 29.2 202 32.0 626 28.4
50%–75% of the time 891 31.4 205 32.4 686 31.2
90%–100% of the time 636 22.4 131 20.7 505 22.9

Maximum side effect intensity 9.5 3 0.03
No side effects 470 16.6 93 14.7 377 17.1
Minimal to mild 823 29.0 188 29.7 635 28.8
Moderate to marked 1,125 39.7 276 43.7 849 38.6
Severe to intolerable 416 14.7 75 11.9 341 15.5

Maximum side effect burden 10.2 3 0.02
No side effects 619 21.8 127 20.1 492 22.3
Minimal to mild 1,192 42.1 298 47.2 894 40.6
Moderate to marked 802 28.3 169 26.7 633 28.7
Severe to intolerable 221 7.8 38 6.0 183 8.3

Exited treatment level because of 
side effects

488 17.1 105 16.5 383 17.3 0.2 1 0.68

At least one serious adverse event 115 4.0 15 2.4 100 4.5 5.9 1 0.02
At least one psychiatric serious ad-

verse event
57 2.0 6 0.9 51 2.3 4.6 1 0.04

a Sums do not always equal the total number of subjects because values were missing for some subjects. Percentages are based on the avail-
able data.
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sive disorder to study enrollment) and lower rates of prior
suicide attempts, family history of substance abuse, and
anxious or atypical symptom features. More participants
in the efficacy sample were seen in psychiatric specialty
care settings.

Participants in the efficacy sample were less likely to
have side effects of severe or intolerable intensity, moder-
ate to intolerable side effect burden, serious adverse
events, and psychiatric serious adverse events (Table 2). Of
note, there were no significant differences between groups
in the dosing of citalopram (maximum dose or exit dose)
or in the number of days at the exit dose. Participants in
the efficacy sample had, on average, more weeks in treat-
ment and more clinic visits, although these differences
were not clinically meaningful.

The remission rates were 34.4% in the efficacy sample
and 24.7% in the nonefficacy sample, and the number
needed to treat was 10. The response rate was also lower in
the nonefficacy group (51.6% versus 39.1%). Even after ad-
justment for potential baseline confounding characteris-
tics, the efficacy sample had significantly better depres-
sion symptom outcomes (Table 3). They also had a shorter
time to remission (Figure 2) and time to response (Figure
3). For those who achieved response, the mean time to re-
sponse was 4.6 weeks (SD=2.4) for the efficacy sample and
4.8 weeks (SD=2.5) for the nonefficacy sample. For those
who achieved remission, the mean time to remission was
5.5 weeks (SD=2.5) for the efficacy sample and 5.3 weeks
(SD=2.5) for the nonefficacy sample. Serious adverse
events were classified by the type of event. The two most
prevalent events were psychiatric hospitalizations and
general medical hospitalizations. The groups differed in
the rate of psychiatric hospitalizations; for the efficacy
sample the percentage was 0.3% (two of 635), and for the
nonefficacy sample it was 2.5% (56 of 2,220) (χ2=12.1, df=1,
p<0.001). They also differed in the rate of general medical
hospitalization; for the efficacy sample the rate was 1.1%
(seven of 635, and for the nonefficacy sample it was 2.7%
(60 of 2,220) (χ2=5.1, df=1, p=0.02).

Discussion

Fewer than one in four (22.2%) of the participants met
the criteria for inclusion in the efficacy sample. Such a
finding in a group as large and generalizable as the
STAR*D sample indicates that a comparably small per-
centage of depressed patients treated in primary and psy-
chiatric care settings would meet these criteria. Therefore,
since the efficacy sample was based on phase III clinical
trial criteria, it seems that these criteria would similarly re-
cruit only a small percentage of typical depressed patients
into phase III trials.

We found numerous differences in baseline sociodemo-
graphic and clinical characteristics between the efficacy
and nonefficacy samples and a few differences regarding
treatment characteristics. The latter were mostly related to
side effects, although both groups received relatively
equivalent doses of citalopram. Further, all measures of
outcome showed significant but modest differences be-
tween the groups, with the efficacy sample having, on av-
erage, better outcomes. These differences were consistent
in the direction and magnitude of effect when examined
separately in primary and psychiatric care settings.

Given these between-group differences, the smaller effi-
cacy sample is clearly not representative of the more inclu-
sive, treatment-seeking population. By inference, a patient
sample that meets the inclusion criteria for a phase III clin-
ical trial is not representative of depressed patients seen in
typical clinical practice, and phase III trial outcomes may
be more optimistic than results obtained in practice.

The issue of the generalizability of randomized clinical
trials is a topic that is discussed in the medical literature
(21). The concern is that the results of randomized clinical
trials are often poorly generalizable to a real-world clinic
population, which could lead to the underuse of effective
treatments or the overuse of ineffective treatments. This
concern arises in both general medicine and psychiatry.
Regarding general medicine, Fortin et al. (22) found that in
randomized clinical trials targeting a chronic medical
condition, most eligible patients had comorbid conditions
that precluded eligibility. In psychiatry, Zimmerman et al.

TABLE 3. Symptom Outcomes for Patients in STAR*D Antidepressant Trial Who Met Typical Trial Criteria (Efficacy Sample)
and Those Who Did Not (Nonefficacy Sample)

Outcome Measure
Efficacy Sample 

(N=635)
Nonefficacy 

Sample (N=2,220) Unadjusted Analysis Adjusted Analysisb

Nc %c Nc %c
Odds 
Ratio 95% CI p

Odds 
Ratio 95% CI p

Remission (score ≤5) 218 34.4 546 24.7 1.60 1.32 to 1.94 <0.0001 1.33 1.07 to 1.65 0.01
Response (score reduc-

tion of ≥50%)
326 51.6 862 39.1 1.66 1.39 to 1.99 <0.0001 1.37 1.12 to 1.68 0.002

Mean SD Mean SD Beta 95% CI p Beta 95% CI p
Exit score 8.6 5.2 10.0 5.6 –1.39 –1.88 to –0.90 <0.0001 –0.68 –1.20 to –0.17 0.01
Percentage change in 

score
–45.4 33.2 –37.4 33.3 –8.05 –10.99 to –0.12 <0.0001 –4.28 –7.42 to –0.13 0.008

a Based on 16-item Quick Inventory of Depressive Symptomatology—Self-Report (9–12).
b Adjusted for regional center, clinical setting, age, race, Hispanic ethnicity, education, employment status, income, medical insurance, marital

status, illness duration, suicide attempt, family history of substance abuse, and anxious and atypical features.
c Values were missing for some subjects; percentages are based on the available data.
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(23) found that of 315 patients with major depressive dis-
order who sought care, only 29 (9.2%) met typical inclu-
sion and exclusion criteria for an efficacy trial. Kessler et
al. (24) noted that most real-world patients with major de-
pression would be excluded from randomized, controlled
trials because of comorbid conditions. This existing litera-
ture, along with our study, highlights the broad public
health value of large practical clinical trials and provides a
model for how evidence-based psychiatry may be intro-
duced into real-world clinics.

Thus, our results are largely consistent with previous
findings that outpatients included in phase III random-
ized, controlled efficacy trials for major depressive disor-
der are different from those who would be excluded.
These previous studies, however, have only examined
baseline characteristics.

To our knowledge, the current study is the first to exam-
ine the differences in treatment outcome. Notably, re-
sponse and remission rates were poorer and the times to
response and remission were longer in patients ineligible
for efficacy trials. Thus, current efficacy trials suggest a
more optimistic outcome than is likely in practice, and the
duration of adequate treatment suggested by data from ef-
ficacy trials may be too short.

Our findings could have significant implications for the
future design of phase III trials for antidepressant treat-
ment. Perhaps the inclusion criteria for phase III trials
could be expanded to generate more generalizable infor-
mation on the safety and efficacy of antidepressants, but
this could come at the cost of a somewhat greater risk of
adverse events. The traditional phase III approach as-
sesses treatment efficacy in only a small subset of the pop-
ulation for which the treatment is intended. Therefore, a
treatment defined as efficacious in the relatively small

study group may be less effective and perhaps not as well
tolerated in larger populations. To adequately assess
whether this is so, one would have to determine if the effi-
cacy sample has a differential treatment response in a pla-
cebo-controlled trial, which is not possible in the current
study given the STAR*D design.

In addition, placebo response rates and detectable ef-
fect sizes in phase III trials might be reduced by recruit-
ing more representative participants, including patients
with concurrent comorbidity and other features (e.g.,
chronicity), which would increase the efficiency while
improving the generalizability of phase III trials. Several
studies have found differences among these populations
and reduced placebo responsiveness in the presence of
such features (25–27).

The present study has several limitations. First, there are
no standard inclusion and exclusion criteria for a phase III
clinical trial. The characteristics we used to define the effi-
cacy sample in this study were based on an approximation
of what is commonly used for a phase III clinical trial. The
sensitivity of the current study’s criteria was assessed by
varying the assumptions to re-create the efficacy and non-
efficacy samples by using other criteria and repeating the
analyses. Specifically, a more stringent criterion was used
that required no prior history of a suicide attempt and no
current risk of suicide in addition to the earlier stated cri-
teria for the efficacy sample. As a result of the modifica-
tion, the size of the efficacy sample decreased from 635 to
522. The association of the sample with outcome re-
mained relatively unchanged. For example, the unad-
justed odds ratio for remission changed from 1.60 in the
original analysis to 1.64 in the sensitivity analysis, while
the adjusted odds ratio changed from 1.33 to 1.26. Thus,

FIGURE 2. Time to Remissiona for Patients in STAR*D Anti-
depressant Trial Who Met Typical Trial Criteria (Efficacy
Sample) and Those Who Did Not (Nonefficacy Sample)

a Remission was defined as a score of 5 or less on the self-rated Quick
Inventory of Depressive Symptomatology.

C
u

m
u

la
ti

ve
 P

ro
b

a
b

il
it

y 
o

f 
R

e
m

is
si

o
n

0.00

0.75

0.50

0.25

Weeks in Treatment

0 642 98

N at risk

Effi cacy 635 594 486 386 192

Noneffi cacy 2,220 2,074 1,739 1,327 677

Total 2,855 2,668 2,225 1,713 869

Effi cacy sample
Noneffi cacy sample

FIGURE 3. Time to Responsea for Patients in STAR*D Anti-
depressant Trial Who Met Typical Trial Criteria (Efficacy
Sample) and Those Who Did Not (Nonefficacy Sample)

a Response was defined as a reduction of at least 50% from the base-
line score on the self-rated Quick Inventory of Depressive Symp-
tomatology.
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the conclusions derived from the sensitivity sample are

identical to those derived from the original analyses.

Another limitation is the use of self-report rather than

clinical interviews to assess psychiatric and general medi-

cal comorbidities. While this limits the comparability to

phase III trials, it does help in generalizing findings to

standard clinic practice, where clinicians tend not to use

diagnostic instruments (e.g., Structured Clinical Interview

for DSM-IV) but instead use self-report. Further, the effi-

cacy sample developed for this study is not fully represen-

tative of phase III clinical samples because, unlike most

phase III trials, STAR*D proscribed the enrollment of

symptomatic participants recruited by advertising. It is

likely that the differences in outcomes for the two study

groups would be even more pronounced for a phase III

trial consisting of participants who are typical symptom-

atic volunteers. Also, STAR*D’s broader inclusion criteria

were justified by the enormous safety data available for

citalopram, which was administered open-label. Most

pivotal clinical trials for registration test compounds that

have far less safety information and essentially no infor-

mation regarding their effect on comorbid medical condi-

tions. In the case of investigational compounds, the lack of

demonstrated efficacy and the exiguous safety informa-

tion would make broad inclusion less justified. The lack of

placebo and double-blinding may also affect treatment

outcome differences between STAR*D and pivotal clinical

trials of investigational drugs.

Despite these limitations, the study also has several

strengths. These include a large sample recruited from

multiple geographically diverse sites in both primary and

psychiatric specialty care settings. Also, measurement-

based care (4, 28) with protocol-driven treatment and sys-

tematic collection of data on outcomes and adverse

events was used in both samples as a method of standard-

izing the treatment delivery and outcomes assessment.

This procedure mimics rather closely the treatment proce-

dure used in efficacy trials.

In summary, we found numerous baseline differences

between the efficacy and nonefficacy samples. In addi-

tion, patients in the efficacy group had better outcomes

even after adjustment for these differences. Thus, inclu-

sion criteria for phase III trials result in samples that are

not fully representative of depressed outpatients typically

treated in practice. If phase III trials enrolled more repre-

sentative patients, the results would provide better esti-

mations of the benefit to be expected in practice. One

could also speculate that studying more representative

groups might also reduce placebo response rates. How-

ever, the less well-documented safety profile of investiga-

tional antidepressants would have to be considered in

broadening phase III trial inclusion criteria.
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