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medicine, generally understood as the application to clini-
cal care of knowledge derived from clinical trials.1–3 At
the same time, emerging data indicate that sample compo-
sition may influence the results of clinical trials. This
finding suggests that treatment effectiveness may be sen-
sitive to specific inclusion and exclusion criteria.4,5 As a
consequence, there has been a call to quantify the general-
izability of the results of clinical trials to the broader
population of patients suffering from the disorder under
study.6–10

Several approaches have been proposed to assess the
representativeness of samples in clinical trials for a given
disorder. One method is to compare the demographic and
clinical characteristics and treatment response of trial par-
ticipants recruited via advertisement with trial partici-
pants referred from clinical settings. With this approach,
few group differences have been found, thus supporting
the generalizability of efficacy trial results.11–14 However,
other methods have produced less reassuring results. For
example, Stirman and colleagues15 applied the exclusion
criteria of clinical trials to patients seen in private psycho-
therapy practice. They found that nearly one half of the
patients in the practices would have been excluded from
research studies. In schizophrenia treatment trials, studies
with placebo arms tend to enroll subjects with lower base-
line severity than do trials with active comparator arms.16
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Objective: Although emerging data indicate
that sample composition may influence the effec-
tiveness of mental health interventions, the extent
to which subjects in clinical trials represent af-
fected community samples remains unknown.
The goal of this study was to assess the propor-
tion of community-dwelling adults with major
depressive episode (MDE) who would meet
eligibility criteria for a traditional efficacy
trial in patients with MDE.

Method: We applied a standard set of ex-
clusion criteria used in clinical trials in patients
with MDE to the 2001–2002 National Epidemio-
logic Survey for Alcohol and Related Conditions
(NESARC), the largest psychiatric epidemiologic
study in the United States to date (N = 43,093).
Because individuals who seek treatment for a
disorder may systematically differ from those
who do not, we applied the criteria first to all
individuals with a current diagnosis of MDE
(N = 3119) (diagnosed according to DSM-IV)
and then to the subsample of individuals who
sought treatment (N = 1359).

Results: Among the full sample of individuals
with MDE, 75.8% were excluded by one or more
study eligibility criteria. Approximately two
thirds (66.9%) of the subsample of those who
sought treatment were excluded. The percentage
of subjects excluded by individual study criteria
ranged from 2.4% to 47.4% in the overall sample
and 0% to 38.4% in the treatment-seeking
sample. For both groups, the presence of comor-
bid, nondepressive, non–substance use Axis I dis-
orders and the duration of the depressive episode
excluded the largest percentage of individuals.

Conclusion: The design of traditional clinical
trials tends to exclude a majority of individuals
with MDE. Selection of exclusion criteria may
have a powerful influence on the generalizability
of study results. Clinical trials should explain the
rationale for their exclusion criteria and estimate
the impact of eligibility criteria on the generaliz-
ability of trial results.
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ver the last several years, there has been an in-
creased emphasis on practice of evidence-based
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A meta-analysis17 found that exclusion rates for patients
being considered for psychotherapy studies of depression,
panic, and generalized anxiety disorder were 68%, 64%,
and 65%, respectively. The exclusions were generally due
to the presence of comorbid disorders that are typical of
the disorder under study,17 suggesting that the findings
of those clinical trials may not be readily generalizable
to patients under care. When Zimmerman and colleagues
applied exclusion criteria common in pharmacotherapy
clinical trials in patients with depression to a large sample
of depressed patients attending a university outpatient
psychiatric practice, only 14% of the outpatients met the
eligibility criteria.18 Furthermore, some of the exclusion
criteria that excluded a higher percentage of patients, such
as comorbid anxiety disorders, have been shown to influ-
ence the outcome for the treatment of major depressive
episodes.19–21 Therefore, the results of traditional clinical
trials cannot be directly extrapolated to individuals in the
community who suffer from depression.

The greater the proportion of individuals in need of
treatment for the disorder who qualify for the trial, the
more the study results will generalize to the affected popu-
lation. The prior studies on the effects of exclusion criteria
highlight the relevance of measuring the generalizability
of clinical trial results and provide a framework for as-
sessment. However, an important limitation of prior work
has been reliance on local convenience samples to assess
generalizability. From the standpoint of public policy, it
is important to move beyond local, convenience, treat-
ment-seeking samples to representative general popula-
tion samples of individuals in need of treatment, providing
a firmer basis from which the results can be more broadly
generalized.

The present study assessed the effect of applying ex-
clusion criteria commonly applied in clinical trials22 to
a large, nationally representative general population sam-
ple, the National Epidemiologic Survey for Alcohol and
Related Conditions (NESARC). This approach provided a
new method to estimate the population generalizability of
clinical trial results. The NESARC is the largest epidemio-
logic study conducted to date in the United States. We ex-
amined the proportion of all cases of major depressive
episode (MDE) in the NESARC that would be eligible if
the exclusion criteria were applied to this sample. Because
individuals who seek treatment for a disorder may system-
atically differ from those who do not,23 we applied the cri-
teria first to all individuals with a current diagnosis of
MDE and then to the subsample of individuals who sought
treatment.

METHOD

Source of Data
Data were drawn from the 2001–2002 NESARC, a

survey of a nationally representative sample of the adult

population of the United States (N = 43,093) conducted by
the National Institute on Alcoholism and Alcohol Abuse
(NIAAA) and described in detail elsewhere.24–26 The tar-
get population was the civilian noninstitutionalized pop-
ulation, aged 18 years and older, residing in the United
States. The overall survey response rate was 81%. Diag-
noses were made according to the criteria of the DSM-IV
using the NIAAA Alcohol Use Disorder and Associated
Disabilities Interview Schedule-IV (AUDADIS-IV),27 a
fully structured diagnostic interview designed for experi-
enced interviewers who are not clinicians. The reliability
and validity of the AUDADIS-IV, including clinical reap-
praisal studies conducted by psychiatrists, are well docu-
mented in numerous national and international psycho-
metric studies conducted in both clinical and general
population studies.28–30

All potential NESARC respondents were informed in
writing about the nature of the survey, the statistical uses
of the survey data, the voluntary aspect of their partici-
pation, and the federal laws that rigorously provided for
the strict confidentiality of the identifiable survey infor-
mation. Those respondents consenting to participate af-
ter receiving this information were interviewed. The re-
search protocol, including informed consent procedures,
received full ethical review and approval from the U.S.
Census Bureau and the U.S. Office of Management and
Budget. This study was approved by the institutional re-
view board of the New York State Psychiatric Institute.

Statistical Methods
Exclusion criteria commonly applied in clinical trials

of treatments for MDE (see below in Clinical Trials
Exclusion Criteria) were applied to individuals in the
NESARC to determine the proportion of individuals from
the general population with current MDE who would be
eligible for the clinical trials. The same criteria were ap-
plied to the subset of individuals with current MDE who
sought treatment to examine potential differences in el-
igibility between treatment-seeking and non–treatment-
seeking individuals.

The NESARC weights each observation to correct for
the complex sampling design, including differential prob-
abilities of selection and nonresponse. We report per-
centages based on these weighted estimates. We used the
SUDAAN31 statistical software package to accommodate
the sampling design and weights of the survey to calculate
percentages and corresponding 95% confidence intervals.

Clinical Trials Exclusion Criteria
We used the exclusion criteria proposed by Zimmerman

and colleagues18 because they represent the best system-
atized set of criteria used in clinical trials in patients with
MDE. These criteria are listed in Table 1. The percentages
of individuals excluded by criteria 1 and 2 and 6 through
8 were estimated from data collected by the AUDADIS-
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IV. Criterion 3 was considered met if the person reported
suicidal ideation in the last year, the time frame used
by the AUDADIS-IV when assessing for the presence
of “current” symptoms. Criterion 4 was applied using a
12-month rather than 6-month time frame. Information to
approximate criteria 5 and 9 was not available in the
NESARC.

Analysis Plan
We first determined the percentage (and 95% confi-

dence interval) of survey respondents who would be ex-
cluded by individually applying each criterion of the clini-
cal trials.18 Because individuals might have been excluded
by more than 1 criterion, we also calculated the overall per-
centage of subjects who would have been excluded by the
simultaneous application of all of the measurable criteria.

RESULTS

The percentage of subjects excluded by at least 1 cri-
terion was 75.8% in the full sample of 3119 individuals
who met DSM-IV criteria for MDE and 66.9% in the sub-
sample of 1359 individuals who sought treatment. The
percentage of subjects excluded due to the application
of a single criterion ranged from 2.4% to 47.4% in the
overall sample of individuals with MDE and from 0% to
38.4% among those who sought treatment (Table 1). The
proportion of individuals excluded by each criterion was
similar in the full MDE sample and in the subsample
of treatment-seeking individuals. For both respondent
groups, the presence of comorbid, nondepressive, non–
substance use Axis I disorders and the duration of the epi-
sode were the 2 criteria excluding the highest percentage of
individuals. Presence of current psychotic features was the
criterion excluding the lowest percentage of individuals in
the overall sample, while history of mania or hypomania

was the criterion least likely to exclude treatment-seeking
individuals. More than two thirds of respondents from both
the full MDE sample and the treatment-seeking subsample
would have been excluded by one or more of the study
criteria.

DISCUSSION

Consistent with earlier research, the results of this study
suggest that traditional clinical trials tend to exclude, by
design, a majority of individuals with MDE. In a previous
study,18 approximately 1 in 7 patients (14%) seeking treat-
ment at a university mental health clinic was determined to
be eligible for inclusion in a clinical trial. High rates of ex-
clusion have also been reported from several,32,33 although
not all,34 clinical trials of antidepressant efficacy. By em-
ploying a national epidemiologic sample as the reference
group, we sought to place the implications of exclusion
criteria selection within a broad public health context.

We found that more than two thirds of individuals
with MDE would be excluded from traditional antidepres-
sant clinical trials, regardless of whether the full sample
or only those who sought treatment were included in the
analysis. Our findings raise questions about the generaliz-
ability of clinical trial results to individuals with MDE
in the community and have implications for the design of
clinical trials. Selection of exclusion criteria may have a
powerful influence on the generalizability of study results.
Specification a priori of the goals of the study and estima-
tion of the proportion of individuals ineligible for the trial
via application of each exclusion criterion to the target
population would assist study design. Such an approach
may help researchers to weigh the trade-offs between sta-
tistical power (e.g., through use of highly homogeneous
samples) and representativeness of the study sample, de-
pending on whether the emphasis of the study is efficacy

Table 1. Estimated Percentage of Adults With Major Depressive Episode in the NESARC Excluded by
Traditional Efficacy Eligibility Criteria

Full Sample Treatment-Seeking Sample
Exclusion Variable  (N = 3119), % (95% CI) (N = 1359), % (95% CI)

Traditional efficacy eligibility criteriaa

1. History of mania or hypomania 17.4 (15.7 to 19.1) 0.0
2. Current psychotic features 2.4 (1.7 to 3.1) 1.4 (0.9 to 2.2)
3. Significant risk of suicide 8.9 (7.7 to 10.1) 6.6 (5.3 to 8.0)
4. Alcohol/drug use disorder in the last year 8.8 (7.6 to 10.0) 8.3 (6.9 to 9.9)
5. Score < 18 on HAM-D … …
6. Comorbid dysthymic disorder 16.0 (14.3 to 17.7) 14.4 (12.4 to 16.6)
7. Other past-year comorbid Axis I disordersb 47.4 (45.1 to 49.7) 34.1 (31.2 to 37.1)
8. Episode duration of < 4 weeks or > 2 years 40.3 (37.9 to 42.6) 38.4 (35.5 to 41.3)
9. Presence of borderline personality disorder … …

Excluded by any criterion 75.8 (73.9 to 77.8) 66.9 (64.1 to 69.6)
aDerived from Zimmerman et al.18

bIncludes bipolar disorder, panic disorder, agoraphobia, social anxiety disorder, specific phobia, and generalized anxiety
disorder.

Abbreviations: HAM-D = Hamilton Rating Scale for Depression, NESARC = National Epidemiologic Survey for Alcohol and
Related Conditions.

Symbol: … = not in dataset.
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or effectiveness.10 Efficacy studies may benefit from
relatively stringent inclusion/exclusion criteria in order to
maximize detection of drug-placebo differences. By con-
trast, effectiveness studies place a larger emphasis on the
generalizability of their findings by minimizing exclusion
criteria.

We selected the NESARC for our study because it is
the largest epidemiologic study with information on MDE
in U.S. adults. However, the NESARC may not be the
appropriate referent for all studies. In general, selection of
the survey used as the reference sample should be guided
by the population to which the clinical trial intends to gen-
eralize its results. For example, the forthcoming National
Comorbidity Survey for Adolescents may be a better epi-
demiologic sample to assess the generalizability of clini-
cal trial designs for adolescents. Similarly, studies focus-
ing on special populations, e.g., Hispanics, may seek to
limit the referent to only those individuals, e.g., using the
Hispanic subsample of the NESARC rather than using the
full NESARC sample.

Another important aspect in the evaluation of the gen-
eralizability of clinical trial results is whether a trial fo-
cuses on the eligibility of participants (i.e., “a priori” or
prospective generalizability) or on the characteristics of
the sample actually recruited (“a posteriori” generalizabil-
ity). In this study, we focused on the exclusion criteria.
This approach focuses on the prospective generalizability
of clinical trial results but provides no information on
the subjects who actually enter those studies. Our method
establishes an upper boundary to the generalizability of
clinical trial results. However, most studies fail to achieve
representative participation by gender, race/ethnicity, and
other sociodemographic and clinical variables, resulting
in additional loss of representativeness of the study sam-
ples. As a result, the actual (a posteriori) generalizability
of the studies is almost always lower than their a priori
generalizability. We are currently developing and testing
approaches to evaluate the a posteriori generalizability of
clinical trial results. Studies that do not reach certain lev-
els of a posteriori generalizability may have limited influ-
ence in shaping evidence-based practice.

The current study has several limitations. First, we
adopted specific conventions to translate clinical criteria
to the NESARC sample. Different conventions might
have yielded different exclusion estimates. For example,
we excluded all individuals with suicidal ideation in the
last 12 months because that was the closest question and
time frame available in the epidemiologic studies, but
many clinical trials exclude only patients with serious, re-
cent suicidal ideation. The percentage of individuals ex-
cluded by this criterion was relatively small compared to
the percentage excluded by other criteria. Nevertheless,
development of standardized procedures to operationalize
clinical criteria in epidemiologic data might help improve
future generalizability estimates.

Second, 2 of the exclusion criteria could not be opera-
tionalized. Thus, the number of subjects excluded from
clinical trials is likely to be somewhat higher than es-
timated by our study. For example, Zimmerman and col-
leagues35 found that the most common cutoff score for the
Hamilton Rating Scale for Depression ([HAM-D] < 14)
would have excluded approximately 32% to 47% of their
sample.35 A more precise operationalization in future epi-
demiologic samples of the exclusion criteria used in clini-
cal trials may help prevent underestimating the proportion
of individuals ineligible for those trials.

Third, we focused on the exclusion criteria applied to
traditional efficacy trials rather than effectiveness trials be-
cause efficacy trials compose the vast majority of the clini-
cal trials for major depressive disorder. We also attempted
to assess the percentage of individuals with MDE who
would be excluded by the Sequenced Treatment Alterna-
tives to Relieve Depression (STAR*D) study, the largest
effectiveness study of MDE treatment to date, which was
designed to include a broadly representative sample of in-
dividuals with MDE.36,37 However, more than half of the
exclusion criteria used by STAR*D (e.g., prior intolerabil-
ity to or lack of response to selective serotonin reuptake
inhibitors, lack of response to ≥ 16 sessions of cognitive-
behavioral therapy in the current episode, lack of response
to ≥ 7 sessions of electroconvulsive therapy) could not be
operationalized using the NESARC data. This finding un-
derscores the need for a dialogue between clinicians, epi-
demiologists, and health services researchers on how to
systematically collect data that may allow the comparison
of subjects participating in clinical trials with those in the
general population. Without that collaboration, evaluation
of the generalizability of clinical trial results will remain
an elusive goal for researchers and an ongoing concern for
patients, clinicians, and policy-makers.

Fourth, we applied all exclusion criteria that could be
operationalized with the NESARC, although each efficacy
trial applied only a subset of these criteria. Thus, the per-
centage of individuals excluded by “any exclusion crite-
ria” in our study may constitute an overestimate for most
trials. However, a recent review of 39 efficacy studies
in major depressive disorder35 found that the frequency of
use of the applied efficacy exclusion criteria ranged from
20.5% (presence of borderline personality disorder) to
92.3% (minimum score on the HAM-D).

Despite these limitations, our study suggests that appli-
cation of traditional eligibility criteria of a clinical trial to
an epidemiologic sample provides a means of quantifying
the prospective generalizability of clinical trial results. The
results confirm that traditional clinical efficacy trials in pa-
tients with depression are likely to involve highly selected
samples. Future research should evaluate the applicability
of this method to other types of studies and samples and
assess the accuracy of alternative methods to measure the
generalizability of clinical trial results.
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