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Despite substantial investment
in research on clinical out-
comes, little is known about

the generalizability of this research to
usual-care settings or its appropriate-
ness as a guide to clinical practice (1).
Concerns about the generalizability,
or external validity, of the clinical re-
search base have increased in re-
sponse to the growing movement to-
ward evidence-based medicine (2–6).
This article addresses these concerns,
especially the lack of systematic eval-
uations of the generalizability of stud-
ies on mental health outcomes, by ex-
amining outcomes research reported
in leading psychiatric and psychologi-
cal journals from 1981 to 1996.

This time frame was chosen to es-
tablish a baseline measure of external
validity, which is usually defined as
how well study findings apply to, or
can be replicated with, other patient
populations, providers, and treatment
settings (7–12). We expect that fol-
low-up research will show improve-
ments over this baseline as a result of
changes in research policy that oc-
curred in the mid-1990s. The NIH
(National Institutes of Health) Revi-
talization Act of 1993 required that all
NIH-funded human subjects re-
search (biomedical or behavioral) in-
clude women and persons from racial
or ethnic minority groups. The act
also required that phase III clinical
trials achieve sufficient inclusion to
allow for valid statistical analysis of
such group differences in interven-
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Objective: This study operationalized and measured the external valid-
ity, or generalizability, of studies on mental health treatment and out-
comes published in four journals between 1981 and 1996. Method:
MEDLINE was searched for articles on mental health treatment and
outcomes that were published in four leading psychiatry and psycholo-
gy journals between 1981 and 1996. A 156-item instrument was used to
assess generalizability of study findings. Results: Of more than 9,000 ci-
tations, 414 eligible studies were identified. Inclusion of community
sites and patients from racial or ethnic minority groups were docu-
mented in only 12 and 25 percent of studies, respectively. Random or
systematic sampling methods were rare (3 percent), and 75 percent of
studies did not explicitly address sample representativeness. Studies
with funding from the National Institute of Mental Health (NIMH) were
more likely than those without NIMH funding to document the inclu-
sion of patients from minority groups (30 percent compared with 20
percent). Randomized studies were more likely than nonrandomized
studies to document the inclusion of patients from minority groups (28
percent compared with 17 percent), include patients with comorbid
psychiatric conditions (31 percent compared with 19 percent), and at-
tend to sample representativeness (28 percent compared with 15 per-
cent). Modest improvements were seen over time in inclusion of pa-
tients from minority groups, inclusion of patients with psychiatric co-
morbidities, and attention to sample representativeness. Conclusions:
Generalizability of studies on treatments and outcomes, whether exper-
imental or observational, remained low and poorly documented over
the 16-year period. (Psychiatric Services 56:1261–1268, 2005) 
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tion effect. A few years later, the Na-
tional Advisory Mental Health Coun-
cil of the National Institute of Mental
Health (NIMH) established the clini-
cal treatment and services research
workgroup; the yearlong efforts of the
workgroup resulted in 49 specific rec-
ommendations that were published in
the landmark 1998 Bridging Science
and Service report (13). 

A number of these recommenda-
tions focused on expanding the
NIMH portfolio “in the domains of
efficacy, effectiveness, practice, and
service systems research.” Of particu-
lar interest to health services re-
searchers, the workgroup saw a need
for “research that assesses the gener-
alizability of interventions across diag-
nostic complexities (for example, co-
morbidity or chronicity), as well as in-
dividual, social, and demographic fac-
tors.” Underlying all these recommen-
dations is the recognition that clinical
science needs to shed light not only on
an intervention’s efficacy but also on
how well efficacious interventions ac-
tually work in diverse clinical settings,
provider and patient populations, and
practice circumstances.

Our review sought to assess how
well the mental health literature ad-
dressed external validity in the years
leading up to the Bridging Science and
Service report, to identify particular
areas in need of change, and to pro-
vide a baseline against which to assess
future changes in the generalizability
of clinical science. We examined how
studies of psychiatric treatment and
outcomes in four leading psychiatry
and psychology journals tackled the is-
sue of external validity over a 16-year
period, 1981 through 1996. We evalu-
ated the data for change over time,
predicting improvements in reported
external validity as a result of increased
focus on the translation of research
findings into everyday clinical practice
and the need to report aspects of clin-
ical trials that relate to generalizability
(14–17). We also explored the differ-
ences between NIMH-funded and
non–NIMH-funded studies, expecting
that NIMH funding might yield high-
er external validity because of rigorous
peer review and clearer science policy
guidelines. Finally, we assessed the
differences between randomized and
nonrandomized studies in order to test

the often-made, though unproven, as-
sertion that observational studies have
greater external validity than random-
ized clinical trials (18,19), whereas
randomized studies have greater inter-
nal validity. 

Methods
Part I: sampling frame and 
procedure and eligibility criteria
We restricted ourselves to the two
leading journals in psychiatry—
American Journal of Psychiatry
(AJP) and Archives of General Psy-
chiatry (AGP)—and psychology—
Journal of Consulting and Clinical

Psychology (JCCP) and Journal of
Abnormal Psychology (JAP)—be-
cause these journals reflected the
highest scientific standards in their
respective fields during the study pe-
riod. We selected articles between
1981 and 1996 so that our sample
would reflect the state of research in
the years leading up to the creation
of the National Advisory Mental
Health Council’s clinical treatment
and services research workgroup. Al-
though randomized clinical trials
were introduced into clinical science
in the 1950s, it was not until the
1960s and 1970s that they became

standardized and concepts of exter-
nal validity were well articulated.
Furthermore, the distinction be-
tween efficacy and effectiveness—
closely linked to internal and external
validity, respectively—did not appear
in print until 1971 (14). 

We included all articles that exam-
ined the effect of a treatment for a
mental health condition in compari-
son with a control group. We defined
treatment broadly to include any in-
tervention given with the intent to
improve outcome. Eligible treat-
ments included psychotropic medica-
tions, electroconvulsive therapy, psy-
chotherapies, psychosocial interven-
tions, and practice-based quality im-
provement interventions and policies.
Eligible outcomes included clinical
outcomes and course, psychological
symptoms, morbidity and function-
ing, satisfaction with care, and cost-
related measures. The following
methods were eligible: concurrent
controls, whether derived experimen-
tally (for example, patients random-
ized into two study arms) or observa-
tionally (for example, case manage-
ment compared with usual care with-
in a clinic setting); historical controls
(for example, patient outcomes com-
pared with historical outcomes from
available datasets); and self as control
(for example, patients first taking
medications and then taking place-
bos). We excluded meta-analyses and
literature reviews.

We excluded studies that focused
on side effects rather than effective-
ness or efficacy and studies that ex-
amined predictors or moderators of
treatment response—for example,
whether depression outcomes with
antidepressant treatment are predict-
ed by whether a patient has border-
line personality traits. We also exclud-
ed studies that examined treatment of
the following disorders: physical
health conditions without a concur-
rent mental disorder, substance-relat-
ed disorders without a concurrent
mental disorder, mental disorders
caused by a medical condition, sleep
disorders, mental retardation, cogni-
tive disorders (for example, demen-
tia, delirium, and organic brain syn-
drome), and factitious disorders.
However, we did include studies in
which patients had comorbid condi-
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tions (for example, a primary mental
disorder with a co-occurring sub-
stance use disorder), and we included
studies for all age groups. 

On the basis of preliminary screen-
ing, we divided the four journals into
two groups by the relative number of
mental health treatment and outcome
studies published. For the low-yield
journal (JAP) we sampled the entire
time period from 1981 to 1996, and
for the high-yield journals (AGP, AJP,
and JCCP) we instead sampled three
periods: 1981 through 1983, 1988
through 1990, and 1994 through 1996.
These periods were chosen to allow us
to detect change over the entire peri-
od and to determine whether the
trend was linear. We then obtained all
records from MEDLINE for each
journal over the selected periods and
downloaded them into Procite for

Windows, version 3.4. This approach
yielded a total of 9,100 records. On
the basis of the MEDLINE “publica-
tion type” field, we excluded citations
in the following categories: letters,
historical reports and biographies,
comments, and editorials. This exclu-
sion process left a total of 7,095 cita-
tions, 408 of which met our full inclu-
sion criteria. Four of the articles con-
tained two separate studies each, and
one article contained three separate
studies. In all, we had 414 eligible
treatment and outcome studies. 

Part II: abstraction instrument 
Our goal was to operationalize and
measure external validity, or general-
izability, which usually is defined as
how well study findings apply to, or
can be replicated in, other patient
populations, providers, and treatment

settings (7–12). External validity de-
pends on how well the study mirrors
or represents community practice in
terms of setting (for example, outpa-
tient compared with inpatient), con-
text (for example, academic com-
pared with community), providers
(for example, usual-care providers
compared with researchers), treat-
ment implementation (for example,
rigid compared with flexible proto-
cols), and patient characteristics (for
example, age, gender, race or ethnici-
ty, and comorbid medical and psychi-
atric conditions). Various sampling
methods were used to ensure repre-
sentativeness. Random sampling, on
which nearly all inferential statistics
depend, is considered statistically the
most valid, followed (in descending
order of preference) by systematic,
quota, and convenience or volunteer
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Definition of key variables used to assess the generalizability of studies on mental health treatment and outcomes

Variable Definition

Article characteristics
Journal title American Journal of Psychiatry, Archives of General Psychiatry,

Journal of Consulting and Clinical Psychology, and Journal of
Abnormal Psychology

Year published Continuous, 1981 through 1996
Study characteristics

Study design Parallel cohort design (interventions given to separate cohorts) compared
with crossover design (given to same cohort at different times)

Randomized treatment allocation Treatment randomly allocated (experimental study design)
Interventions Medication or other somatic, psychosocial, or combined
Treatment settings Outpatient, inpatient, or other or unknown
Funding sources Funding sources include the National Institute of Mental Health 

Context, providers, and implementation
Community site included Inclusion of a Department of Veterans Affairs hospital or a site that has

no academic affiliation, in addition to or instead of an academic site
Usual-care or other community providers Treatment provided either by usual-care providers or another community 

provider, in addition to or instead of the study team
Flexible treatment protocols Flexibility permitted by study protocol in the use of interventions

Patient characteristics
Persons from racial or ethnic minority groups included Study reported inclusion of nonwhites
Women included Study reported inclusion of women
Comorbid psychiatric conditions included Study reported inclusion of patients with at least one comorbid 

psychiatric condition
Comorbid medical conditions included Study reported inclusion of patients with at least one comorbid medical

condition
Children included Study reported inclusion of children (younger than 18 years) 

Sampling methods
More than one sampling level Study reported sampling at a level higher than the individual patient 

(for example, clinic, hospital, and city) 
Overall sampling strategy Sampling strategy used to select the study population (or, if multiple

levels sampled, the “best” strategy used by the study). In order of
decreasing preference: random or universal, systematic, quota, and
convenience

Sample representativeness attended to Whether the study reported one or more of the following: the number 
of patients approached for the study, the refusal rate, consideration of 
refusal bias, or weighting of the sample to the parent population 
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sampling. Studies with strong exter-
nal validity employ representative
sampling methods not only to individ-
ual patients but to providers and set-
tings as well.

To obtain data on study character-
istics and methods relevant to exter-
nal validity, we developed an abstrac-
tion instrument with 156 individual
items, from which we constructed
the indices of external validity de-
fined in Table 1. These indices as-
sessed use of community sites, usual-
care providers, and flexible protocols
(for example, whether dosages could
be adjusted in response to clinical
changes). The indices also assessed
the inclusion of persons from racial
or ethnic minority groups, women,
and patients with comorbid condi-
tions. Also examined were the num-
ber of sampling levels reported (for
example, city, clinic, provider, and
patient) and the sampling methods
employed (for example, random, sys-
tematic, quota, and convenience),
both for the study as a whole and for
each sampling level. Finally, the in-
dices assessed the extent to which au-
thors addressed the representative-
ness of the sample (for example, by
assessing and mitigating nonresponse
bias). Many of these indices were
constructed from multiple variables.
For example, in constructing the

variable reported as “intervention,”
we coded 13 items for each study
group, including whether the group
was treated with each of the follow-
ing: medication, electroconvulsive
therapy, psychotherapy, rehabilita-
tion, clinical case management,
structured treatment assessment
with minimal intervention or man-
agement, a financial intervention,
quality improvement, or other. These
variables were combined and report-
ed as the values shown in Table 1.

Most of the variables in the instru-
ment had three possible values: pres-
ent, absent, or not reported. We rea-
soned that only reported positive
data serves as a useful guide to com-
munity practitioners in weighing the
external validity of a particular study.
For this reason, we focused on ex-
plicit documentation of external va-
lidity, grouping absent and not re-
ported into a single category. Howev-
er, to illustrate the extent to which
the lack of reporting is a problem in
itself, we determined the percentage
of studies that failed to report any
data for key variables. 

Seven psychology graduate stu-
dents and one psychiatry resident
used the instrument to abstract the
414 studies, which were distributed
randomly by date and journal, both
across reviewers and in abstraction

sequence for each reviewer. Forty-
eight studies (12 percent) were cod-
ed by two or more research assistants
in order to assess mixed (interrater
and intrarater) reliability by using
variance component analysis (20,21).
Nine variables had excellent inter-
rater reliability with reliability coeffi-
cients ranging from .81 to 1.0: study
design, use of medication or somatic
interventions, use of psychosocial in-
terventions, funding source, journal,
inpatient setting, inclusion of per-
sons from racial or ethnic minority
groups, inclusion of women, and in-
clusion of children. Six variables had
only moderate reliability, with coeffi-
cients ranging from .40 to .60: outpa-
tient setting, inclusion of community
sites, inclusion of usual-care or other
nonresearch providers, flexible
treatment protocols, comorbid psy-
chiatric conditions, and comorbid
medical conditions. 

A final group of variables proved
too difficult for the abstractors to code
reliably: whether treatment allocation
was randomized, the number of sam-
pling levels, the sampling method,
and attention to sample representa-
tiveness. We had the most experi-
enced research assistant, the third-
year psychiatry resident, recode these,
including ones he had previously ab-
stracted. One of the authors (JTB)
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Overall level and time-trend analysis of the generalizability of 414 studies on mental health treatment and outcomes 

Overall levels Time-trend analysis (predicted values)

Linear 
1981 to 1996 1981 1996 time trend

Variable N % % SD % SD t† p

Context, providers, and implementation
Community site included 48 12 14 4 10 2 –.68 .5
Usual or other community providers 53 13 11 3 14 3 .54 .592
Flexible treatment protocols 190 46 42 5 49 4 .97 .333

Patient characteristics
Persons from racial or ethnic minority 

groups included 105 25 15 3 34 4 2.9 .004
Women included 351 85 85 4 85 3 .11 .91
Comorbid psychiatric conditions included 116 28 19 4 35 4 2.35 .019
Comorbid medical conditions included 25 6 4 2 8 2 1.25 .213

Sampling methodology
Random, universal, systematic, or quota 11 3 4 2 2 1 .9 .371
More than one sampling level 121 29 24 4 33 4 1.37 .172
Sample representativeness attended to 103 25 14 3 34 4 3.04 .003

†df=413
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checked all the recoded variables by
comparing the research assistant’s de-
termination with the article itself and
then discussing and resolving any un-
certainties in consultation with the
other authors (KBW and ND). Inter-
rater reliability of those items was not
reported, because a single individual
reassessed them all and disagree-
ments were resolved by consensus. 

Part III: analysis
We employed linear time-trend
analysis using a logistic regression
model to test the effect of time (year)
with the Wald t test. To demonstrate
the magnitude of the change over
time, we used the fitted logistic re-
gression model to derive predicted
values for 1981 and 1996. We expand-
ed the model to examine differences
between NIMH- and non–NIMH-
funded studies and between studies
in which treatment was randomly al-
located and those in which it was self-
selected (that is, experimental com-
pared with observational or quasi-ex-
perimental studies), both controlled
for the effect of time. 

Results
The 414 studies in our sample were
distributed among the four journals

as follows: AJP, 152 studies, or 37
percent; AGP, 130 studies, or 31
percent; JCCP, 111 studies, or 27
percent; and JAP, 21 studies, or 5
percent. They covered a range of
designs, interventions, and settings.
Most studies used a parallel cohort
design (324 studies, or 78 percent)
rather than a crossover design (90
studies, or 22 percent), and most
randomly allocated treatment (314
studies, or 76 percent) rather than
allowing self-selection (100 studies,
or 24 percent). More than half the
studies tested medications or somat-
ic interventions only (213 studies, or
51 percent), about one-third tested
psychosocial interventions only (132
studies, or 32 percent), and 69 stud-
ies (17 percent) examined combined
treatments. Within these three cate-
gories, the following treatments
were examined: medications (268
studies, or 65 percent), electrocon-
vulsive therapy (14 studies, or 3 per-
cent), psychotherapy (163 studies,
or 39 percent), rehabilitation (15
studies, or 4 percent), clinical case
management (11 studies, or 3 per-
cent), structured clinical manage-
ment (five studies, or 1 percent),
quality improvement (two studies,
less than 1 percent), financial inter-

ventions (one study, less than 1 per-
cent), and other psychosocial treat-
ments (38 studies, or 9 percent).
Outpatient settings were used in 288
studies (70 percent), and inpatient
settings were used in 109 studies (26
percent). More than half (216 stud-
ies, or 52 percent) had NIMH fund-
ing. Sixty-nine studies (17 percent)
included children. 

As shown in Table 2, overall the
414 studies scored quite low on
most of our measures of external va-
lidity. Most studies included women
(85 percent), but only 25 percent re-
ported any inclusion of nonwhites.
Reported inclusion of comorbid
conditions also was low: less than
one-third of studies included pa-
tients with comorbid psychiatric
conditions (28 percent), and an even
smaller percentage enrolled patients
with comorbid medical conditions (6
percent). Nearly half the studies (46
percent) used flexible treatment
protocols, but only 12 percent were
performed in community sites and
only 13 percent relied on usual-care
or nonresearch providers. Sampling
methods also were inadequate: 3
percent reported employing ran-
dom, universal, systematic, or quota
sampling methods, whereas 167 (40
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Key variables of 414 studies on mental health treatment and outcomes in relation to funding by the National Institute of Men-
tal Health (NIMH) and experiment type

NIMH funding Random allocation

Yes No Yes No
(N=216) (N=198) (N=314) (N=100)

Variable N % N % N % N %

Context, providers, and implementation
Community site included 21 10 27 14 35 11 13 13
Usual or other community providers 25 12 28 14 36 11 17 17
Flexible treatment protocols 95 44 95 48 142 45 48 48

Patient characteristics
Persons from racial or ethnic minority groups 

includeda 65 30 40 20 88 28 17 17
Women included 189 88 162 82 269 86 82 82
Comorbid psychiatric conditions includedb 56 26 60 30 97 31 19 19
Comorbid medical conditions included 18 8 7 4 20 6 5 5

Sampling methods
Random, universal, systematic, or quota 7 3 4 2 7 2 4 4
More than one sampling level 63 29 58 29 92 29 29 29
Sample representativeness attended toc 51 24 52 26 88 28 15 15

a t=2.52, df=413, p=.012 for NIMH funding; t=1.99, df=413, p=.048 for random allocation
b t=2.09, df=413, p=.037 for random allocation
c t=2.35, df=413, p=.019 for random allocation
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percent) reported using a conven-
ience sample and 236 (57 percent)
failed to report on the sampling
method; only 25 percent reported
efforts to address sample represen-
tativeness; and only 29 percent men-
tioned any sampling strategy for lev-
els other than at the individual pa-
tient level (that is, provider, hospital,
or region). 

Change over time was significant
in three areas (Table 2). First, pre-
dicted inclusion of persons from
racial or ethnic minority groups in-
creased from 15 percent of studies
in 1981 to 34 percent in 1996. Sec-
ond, predicted inclusion of patients
with comorbid psychiatric condi-
tions increased from 19 percent in
1981 to 35 percent in 1996. Finally,
the predicted percentage of studies
reporting attention to sample repre-
sentativeness increased from 14 per-
cent in 1981 to 34 percent of studies
in 1996. 

Differences based on NIMH fund-
ing and random allocations also were
found. As shown in Table 3, across the
study period NIMH-funded studies
were significantly more likely than
studies funded by other sources to in-
clude persons from racial or ethnic
minority groups when the analyses
controlled for both time and form of
treatment allocation (30 percent
compared with 20 percent). Also
shown in Table 3, studies that ran-
domly allocated treatments were sig-

nificantly more likely than those that
did not use random allocation to re-
port that they had included persons
from racial or ethnic minority groups
(28 percent compared with 17 per-
cent) and patients with comorbid psy-
chiatric conditions (31 percent com-
pared with 19 percent), as well as to
have given some attention to sample
representativeness (28 percent com-
pared with 15 percent). 

We emphasize that these results
combine “not reported” with “re-
ported no.” In other words, we are
scoring documented evidence for ex-
ternal validity. Table 4 shows the
breakdown of studies without
demonstrated external validity into
the number and percentage for
which the variables were “not re-
ported” or “reported no.” In a sub-
stantial proportion of studies, lack of
documented external validity was
due to nonreporting. For example,
among the 414 studies, 71 percent
did not report on race or ethnicity
and 3 percent reported that persons
from racial or ethnic minority groups
were not included. Similarly, 57 per-
cent did not report any sampling
strategy, and 40 percent reported us-
ing a convenience sample. 

Discussion
Many have suggested that the litera-
ture on mental health treatment and
outcomes has paid scant attention to
external validity. Our study of the lit-

erature provides strong empirical
support for this belief and provides a
baseline against which to measure ef-
forts to improve external validity sub-
sequent to the Bridging Science and
Services report. As our study under-
scores, our field has fallen short in
documenting, and most likely testing
for, external validity, a necessary pre-
condition for making valid general-
izations. Twelve percent of the stud-
ies used community-based settings
and 13 percent used usual-care
providers, although most mental
health treatments are received and
delivered in community-based set-
tings. A majority of studies did not
report racial or ethnic minority distri-
bution. Furthermore, most studies
did not report sampling strategies
used to select research sites, treat-
ment settings, or patients. Random
sampling, considered by most statis-
ticians to be the best way to achieve a
representative sample, was a rarity.
More disconcerting, sampling bias
received no attention in analysis or
discussion in a majority of studies. 

Also of concern was the difficulty
that our coders had in reliably ab-
stracting a number of key variables
of the study design: whether treat-
ment allocation was randomized
(that is, experimental as opposed to
quasi-experimental or observation-
al), the number of sampling levels,
whether a sampling method other
than a convenience strategy was em-
ployed, and whether the study at-
tended to sample representative-
ness. These are fundamental aspects
of the methods used in studies of
treatment and outcome, and as such
they should be readily evident to
readers of an article. Similarly, the
moderately reliable variables (outpa-
tient setting, inclusion of community
sites, inclusion of usual-care or other
nonresearch providers, flexible
treatment protocols, and comorbid
psychiatric and medical conditions)
are important factors in allowing a
clinician to assess whether a study
applies to his or her patient popula-
tion. The difficulty that we had in
coding these variables, combined
with significant nonreporting for
some variables, highlights the chal-
lenge faced by readers wishing to
understand the validity and general-
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Documentation of key variables used to assess the generalizability of 414 studies
on mental health treatment and outcomes

Did not report Reported “no”a

Variable N % N %

Treatment randomly allocated 37 9 63 15
Funded by the National Institute of Mental Health 95 23 103 25
Flexible treatment protocols 162 39 62 15
Persons from racial or ethnic minority groups 

included 296 71 13 3
Women included 30 7 33 8
Comorbid psychiatric conditions included 149 36 149 36
Comorbid medical conditions included 188 45 201 49
Children included 25 6 320 77
Sampling strategy other than convenience 236 57 167 40
More than one sampling level 100 24 196 47
Setting (outpatient, inpatient, or mixed) 236 57 na na

a For example, reported that treatment was not randomly allocated or that persons from minority
groups were not included
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izability of many of these studies. 
However, there were a few bright

spots. Mirroring treatment by non-
research clinicians, treatment proto-
cols with individual tailoring were
used in a substantial percentage of
studies. Furthermore, a large major-
ity of studies included women as
well as men, although we did not ex-
amine the proportion of women in
these samples. Finally, the time-
trend analysis suggests that the situ-
ation may be improving slightly
when it comes to attention to sample
representativeness and inclusion of
persons from racial or ethnic minor-
ity groups and patients with comor-
bid psychiatric conditions. Nonethe-
less, there still is room for consider-
able improvement.

Contrary to our expectations, stud-
ies with random allocation had
stronger generalizability in some do-
mains than observational and quasi-
experimental studies, at least for the
inclusion of persons from racial or
ethnic minority groups and patients
with comorbid psychiatric conditions
and for the attention to sample repre-
sentativeness. Furthermore, we found
few differences between studies with
and without NIMH funding. Because
NIMH policy requires the inclusion
of persons from racial or ethnic mi-
nority groups, we expected that
NIMH-funded studies would be more
likely to report that they included per-
sons from these groups, and indeed
they were. However, inclusion of
these groups was still low (30 percent
of NIMH-funded studies compared
with 20 percent of studies funded by
another source). Most studies pub-
lished by 1996, the end of our study
period, most likely were generated
and funded before the implementa-
tion of the NIH Revitalization Act of
1993. Thus inclusion of persons from
racial or ethnic minority groups in
NIMH-funded studies is likely to im-
prove substantially over the baseline
established by our results. 

Our study has a number of limita-
tions. First, we reviewed some of the
most scientifically rigorous clinical
journals; thus our conclusions may be
conservative relative to the field as a
whole. Second, our study covers only
the period through 1996. A similar
study should be conducted for the

subsequent ten-to-15-year period to
determine whether policies put in
place to achieve greater generalizabil-
ity accomplished this goal. Given the
lead time to develop and publish stud-
ies, ten to 15 years seems to be a min-
imum period to identify such a shift in
science policy. Third, a number of the
variables in our abstraction instru-
ment required a substantial amount of
judgment (as illustrated by our diffi-
culty in achieving satisfactory reliabil-
ity on some key variables). Fourth, in
our effort to assess the field broadly,
we combined studies covering a range

of illnesses, developmental stages, and
treatment modalities. More or less
progress might have occurred in spe-
cific specialty fields. Fifth, we focused
on relatively crude indicators of gen-
eralizability—that is, presence or ab-
sence of a given domain as document-
ed in a given article. 

Finally, although negative scores on
our indices suggest a lack of docu-
mented external validity, they do not
necessarily mean that a study’s find-
ings are actually biased for real-world
applications. For example, if a partic-
ular treatment’s effects are independ-

ent of the characteristics of patients,
providers, treatment implementation,
and settings, then a study that scores
low on our external validity indices
might still produce broadly applicable
findings. However, assumptions of in-
dependence may be wrong, especial-
ly for mental health remedies in
which the interventions themselves,
as in the case of psychotherapy, often
explicitly depend on the patient,
provider, or context. 

Conclusions
It appears that most of the studies
published during this 16-year period
were conducted with locations, cir-
cumstances, and patients that differ
from the everyday clinical world to
which their results are intended to be
applied. Even if our findings were a
reflection of poor reporting rather
than actual omission, lack of docu-
mented external validity poses seri-
ous limitations for persons who wish
to apply research findings to every-
day clinical practice with some de-
gree of confidence. Specifically,
these deficiencies in external validity
create uncertainty for the meaning
and significance of data on clinical
outcomes, potentially leading to in-
appropriate application of treat-
ments, underuse of treatments that
might have broad effectiveness, or
arbitrary and uneven practices. 

More fundamentally, the research
portfolio we reviewed suggests that
during this period internal validity
might have been viewed as both a
necessary and sufficient standard for
guiding clinical practice. During this
period clinical research in many fields
had at best a crude approach to defin-
ing, measuring, evaluating, or en-
hancing external validity. It is our
hope that the recommendations of
the Bridging Science and Service re-
port and the shift in priorities and re-
sources that these recommendations
represent, will help to advance the
science of external validity as well as
the extent to which external validity is
actually achieved in studies. 

We see four potential ways to im-
prove external validity and its docu-
mentation. First, we urge investiga-
tors to adequately document and re-
port on factors relevant to external va-
lidity (for example, sampling meth-
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ods, patient and provider characteris-
tics, and study site characteristics)
and suggest that journal editors sup-
port the reporting of these factors,
much as they have supported the re-
porting of internal validity variables.
Even in trials in which external valid-
ity is less important (for example,
phase II trials), it is important that
readers be able to determine from an
article the extent to which its results
can be generalized. 

Second, we suggest convening an ex-
pert panel to devise a checklist of items
critical to the evaluation and documen-
tation of external validity, to be used as
a publication standard for treatment
and outcome studies. Such a checklist
could complement the Consolidated
Standards of Reporting Clinical Trials
(CONSORT) statement, a checklist
that investigators can follow when re-
porting results of randomized clinical
trials but that focuses primarily on in-
ternal validity and contains only a few
external validity items (22,23). 

Third, we recommend that re-
searchers make a greater effort to
study patients and contexts to which
they wish to extend their findings.
For example, investigators might
employ random or systematic sam-
pling rather than convenience sam-
pling of the parent or target popula-
tion and recruit usual-care providers
and persons from racial or ethnic
minority groups to better represent
the population to which they hope
to generalize. 

Fourth, we recommend that re-
searchers design studies that mirror
how interventions will be used in ac-
tual clinical practice. These steps will
require new standards, enriched
methods, and training of clinical sci-
entists to employ them. It is hoped
that these steps will result in clinical
trials that tell us more about how
treatments will work in actual practice
or how effects vary with context. ♦

Acknowledgments

Dr. Braslow was supported by a National
Institute of Mental Health Career Devel-
opment Award (K23-MH-01856) and by
the Burroughs Wellcome Fund. The proj-
ect also was supported by two National In-
stitute of Mental Health research centers:
UCLA-RAND Research Center on Man-
aged Care for Psychiatric Disorders (grant
P-50-MH-546-23) and the UCLA-RAND
Research Center for Research on Quality
in Managed Care (grant P-30-MH-0686-
39). The authors thank Diana Liao,
M.P.H., for data analysis and Hisham Kor-
raa, M.D., for data collection.

References
1. Feinstein AR, Horwitz RI: Problems in the

“evidence” of “evidence-based medicine.”
American Journal of Medicine 103:529–
535, 1997

2. Bensing J: Bridging the gap: the separate
worlds of evidence-based medicine and pa-
tient-centered medicine. Patient Educa-
tion and Counseling 39:17–25, 2000

3. Carne X, Arnaiz JA: Methodological and
political issues in clinical pharmacology re-
search by the year 2000. European Journal
of Clinical Pharmacology 55:781–785, 2000

4. Herman J: Shortcomings of the random-
ized controlled trial: a view from the boon-
docks. Journal of Evaluation in Clinical
Practice 4:283–286, 1998

5. Tunis SR, Stryer DB, Clancy CM: Practical
clinical trials: increasing the value of clini-
cal research for decision making in clinical
and health policy. JAMA 290:1624–1632,
2003

6. Upshur R, VanDenKerhof EG, Goel V:
Meaning and measurement: an inclusive
model of evidence in health care. Journal of
Evaluation in Clinical Practice 7:91–96,
2001

7. Campbell DT: Factors relevant to the valid-
ity of experiments in social settings. Psy-
chological Bulletin 54:297–312, 1957

8. Campbell DT, Stanley JC: Experimental
and quasi-experimental designs for re-
search on teaching, in Handbook of Re-
search on Teaching: A Project of the Amer-
ican Educational Research Association.
Edited by Gage NL. Chicago, Rand Mc-
Nally, 1963

9. Jüni P, Altman DG, Egger, M: Systematic
reviews in health care: assessing the quality
of controlled clinical trials. British Medical
Journal 323:42–46, 2001

10. Heinrichs RW: In Search of Madness:

Schizophrenia and Neuroscience. New
York, Oxford University Press, 2001

11. Lindsay RM, Ehrenberg ASC: The design
of replicated studies. American Statistician
47:217–228, 1993

12. Berlin JA, Colditz GA: The role of meta-
analysis in the regulatory process for foods,
drugs, and devices. JAMA 281:830–834,
1999

13. Bridging Science and Service: A Report by
the National Advisory Mental Health Coun-
cil’s Clinical Treatment and Services Re-
search Workgroup. National Institute of
Mental Health, 1998. Available at
www.nimh.nih.gov/publicat/nimhbridge.pdf

14. Cochrane AL: Effectiveness and Efficacy:
Random Reflections on Health Services.
London, Nuffield Provincial Hospitals
Trust, 1971

15. Brook RH, Lohr KN: Efficacy, effective-
ness, variations, and quality: boundary-
crossing research. Medical Care 23:710–
722, 1985

16. Wells KB, Sturm R: Informing the policy
process: from efficacy to effectiveness data
on pharmacotherapy. Journal of Consulting
and Clinical Psychology 64:638–645, 1996

17. Wells KB: Treatment research at the cross-
roads: the scientific interface of clinical tri-
als and effectiveness research. American
Journal of Psychiatry 156:5–10, 1999

18. Fishman DB: Transcending the efficacy
versus effectiveness research debate: pro-
posal for a new, electronic “journal of prag-
matic case studies.” Prevention and Treat-
ment 3, 2000 Available at www.journals.
apa.org/prevention/volume3/pre0030008a.
html 

19. Norquist G, Lebowitz B, Hyman S: Ex-
panding the frontier of treatment research.
Prevention and Treatment 2, 1999. Avail-
able at http://journals.apa.org/prevention/
volume2/pre0020001a.html 

20. Stuart A, Ord JK: Kendall’s Advanced The-
ory of Statistics, 5th ed: Vol 2. New York,
Oxford University Press, 1987

21. Measuring Functioning and Well-Being:
The Medical Outcomes Study Approach.
Edited by Stewart AL, Ware JE. Durham,
NC, Duke University Press, 1992

22. Begg C, Cho M, Eastwood S, et al: Improv-
ing the quality of reporting of randomized
controlled trials: the CONSORT state-
ment. JAMA 276:637–639, 1996

23. Altman DG, Schulz KF, Moher D, et al:
The revised CONSORT statement for re-
porting randomized trials: explanation and
elaboration. Annals of Internal Medicine
134:663–694, 2001

PSYCHIATRIC SERVICES ♦ http://ps.psychiatryonline.org ♦ October 2005   Vol. 56   No. 1011226688

bra.qxd  9/21/2005  1:20 PM  Page 1268



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile ()
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.50000
    0.50000
    0.50000
    0.50000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.12500
    0.12500
    0.12500
    0.12500
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004300610064006d007500730020004d00650064006900610057006f0072006b0073002000730065007400740069006e00670073002000760065007200730069006f006e00200043004d0057005f0041006300720036005f00560032002e002000200041006c006c002000730065007400740069006e0067007300200070006f00730074006500640020006f006e0020007700770077002e006300610064006d00750073006d00650064006900610077006f0072006b0073002e0063006f006d002e00200020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


