
Am J Psychiatry 160:4, April 2003 727

Article

http://ajp.psychiatryonline.org

A 20-Year Longitudinal Observational Study of Somatic 
Antidepressant Treatment Effectiveness

Andrew C. Leon, Ph.D.

David A. Solomon, M.D.

Timothy I. Mueller, M.D.

Jean Endicott, Ph.D.

John P. Rice, Ph.D.

Jack D. Maser, Ph.D.

William Coryell, M.D.

Martin B. Keller, M.D.

Objective: This observational study ex-
amined the effectiveness of somatic anti-
depressant treatments as administered in
the community.

Method: The study group consisted of
285 subjects with an intake diagnosis of
major depressive disorder who had entered
the National Institute of Mental Health Col-
laborative Depression Study as early as
1978, had at least one additional affective
episode, and had been followed for up to
20 years, as recently as 1999. The charac-
teristics that distinguished subjects receiv-
ing various levels of somatic antidepres-
sant treatment were accounted for in what
was called a propensity for treatment in-
tensity model. The effectiveness of somatic
antidepressant treatment during major af-
fective episodes was then examined.

Results: Those who received higher levels
of antidepressant treatment tended to
have more prior episodes, more severe de-
pressive symptoms, and more intensive so-

matic therapy during prior episodes and
prior well intervals than those who received
lower levels. Treatment effectiveness analy-
ses that were stratified by propensity for
treatment intensity demonstrated that
those who received higher levels of anti-
depressant treatment were significantly
more likely to recover from affective epi-
sodes. In contrast, those treated with lower
levels were no more likely to recover than
those who did not receive somatic treat-
ment.

Conclusions: Despite the indications of
more severe depressive illness, those who
received higher levels of somatic antide-
pressant treatment were more likely to re-
cover from recurrent affective episodes.
Results from this observational study ex-
tend the generalizability of reports from
randomized clinical trials of antidepres-
sants to a wider, more representative group
of individuals who suffer from major
depression.

(Am J Psychiatry 2003; 160:727–733)

Numerous randomized clinical trials have demon-
strated the efficacy of somatic antidepressant therapy for
major depressive disorder (1–7). These studies, as with
randomized clinical trials in general, were designed to
evaluate the benefits of treatment in tightly controlled set-
tings measured under ideal circumstances among rela-
tively homogeneous groups of subjects (8). Randomized
clinical trials have been an indispensable source of infor-
mation about efficacy. Protocols for randomized clinical
trials include proscribed treatment decisions, a defined
duration of treatment, limited choices of interventions
(including placebo), and strict inclusion and exclusion cri-
teria. For instance, protocols tend to exclude the mild to
moderately depressed (e.g., Hamilton Depression Rating
Scale score <18) and, for both ethical and legal reasons, the
acutely suicidal or psychotic patients, a group in most
need of treatment. Patients taking other medications and
those with comorbid psychiatric or other medical illnesses
are also often excluded. 

As a consequence, randomized clinical trials have in-
formed clinical practice about the monotherapeutic treat-
ment of nonsuicidal patients with minimal comorbid ill-
nesses. Taken as a whole, these criteria very likely increase

the drug-placebo differences. Yet, randomized clinical
trial results do not apply to a substantial proportion of in-
dividuals who suffer from depressive disorders (9, 10). In
contrast, effectiveness studies are designed to evaluate
treatments among a more inclusive group of patients in
settings more similar to those seen in clinical practice.
Effectiveness studies are far less common than random-
ized clinical trials in medicine in general and in psychiatry
in particular.

An observational study of affective disorders can be
used to examine the association between treatments as
administered in the community and a range of psycho-
pathology among a heterogeneous group of subjects. Yet
by design, such a study observes but does not manipulate
the treatment received by subjects. As a consequence, the
causal path between treatment and level of psychopathol-
ogy is often ambiguous. For example, some subjects are
asymptomatic because they receive treatment, whereas
others receive treatment because their symptoms are ex-
acerbated. Without experimental control over treatment
decisions, the direction of the causality is not clear. Thus,
observational evaluations of treatment effectiveness are
less useful for treatment evaluation than randomized clin-
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ical trials because of the confounding variable of recent
symptoms, which are related to both the intervention and
the outcome.

Cochran (11) proposed the method of subclassification,
an approach that can be applied to reduce bias in es-
timates of treatment effectiveness. The fundamental
premise of this approach is that analyses that are strati-
fied by a confounding variable remove the influence of
that variable. That is, separate analyses of subjects with
and without the characteristic of interest hold constant
what otherwise confounds the relation between the inter-
vention and the outcome. The simplicity of stratification
is appealing. However, the mechanism that drives indi-
viduals to seek treatment probably consists of more than
one variable (e.g., health insurance, treatment history,
and comorbidity). Analyses that require multiple strata to
account for numerous confounding variables are un-
wieldy and difficult to interpret.

The propensity adjustment (12–15) is a univariate alter-
native to multivariable stratification in that a linear com-
bination of variables related to the likelihood of treatment
seeking comprise a propensity score. In the context of
antidepressant treatment effectiveness, the propensity
model can examine clinical and demographic predictors
of receiving treatment. The multifaceted treatment-seek-
ing mechanism is then incorporated by stratifying effec-
tiveness analyses by the propensity score. That is, separate
effectiveness analyses are conducted for subjects who are
least likely to seek treatment (i.e., those with low propen-
sity scores), those somewhat more likely (i.e., those with
moderate propensity scores), and those most likely to seek
treatment (i.e., those with high propensity scores). Al-
though the propensity adjustment reduces the bias in the
estimates of treatment effectiveness associated with vari-
ables in the propensity model, unmeasured or hidden
sources of bias remain (16, 17). In contrast, with random-
ization, both observed and hidden sources of bias tend to
be removed from estimates of efficacy.

We applied the propensity methodology to the National
Institute of Mental Health (NIMH) Collaborative Depres-
sion Study, a longitudinal observational study of affective
illness that includes subjects with a range of illness sever-
ity and complexity. Our objectives were twofold. First, we
examined features that distinguished those who received
varying levels of somatic antidepressant treatment and in-
corporated those in estimates of the propensity for treat-
ment intensity. Second, we evaluated treatment effective-
ness in analyses that were stratified by the propensity for
treatment intensity.

Method

Subjects

From 1978 through 1981, the NIMH Collaborative Depression
Study recruited 955 subjects who sought treatment for one of the
major affective disorders (major depressive disorder, mania, or
schizoaffective disorder) at one of five academic medical centers

in the United States (located in Boston, Chicago, Iowa City, New
York, and St. Louis). All subjects were at least 17 years of age, En-
glish speaking, and Caucasian. Each subject provided written in-
formed consent. The objectives and design of the NIMH Collabo-
rative Depression Study have been described previously (18). The
NIMH Collaborative Depression Study follow-up is ongoing, and
the current analyses include up to 20 years of follow-up data. The
patient group examined in these analyses was derived from the
431 subjects who met criteria for major depressive disorder at in-
take, had no underlying minor or intermittent depression of at
least 2 years duration, and had no history of mania, hypomania,
or schizoaffective disorder (19). Neither alcohol nor substance
abuse was an exclusion criterion. Of these 431 subjects, the study
group was limited to the 285 subjects who recovered from their
intake episode and then had at least one recurrent affective epi-
sode over the course of the follow-up period. This was done be-
cause 1) the variables in the propensity model (described in the
Data Analyses section) include clinical characteristics such as
treatment during the prior episode and prior well interval, and
2) detailed clinical information on prior treatment was only avail-
able on episodes that commenced after intake into the NIMH
Collaborative Depression Study.

Assessments

The Schedule for Affective Disorders and Schizophrenia (20)
and clinical records were used for diagnostic assessment accord-
ing to Research Diagnostic Criteria (RDC) (21). The Longitudinal
Interval Follow-Up Evaluation (22) was administered by trained,
well-supervised raters for assessment of psychopathology, func-
tional impairment, and dose and duration of somatic treatment.
Patients were assessed with this semistructured interview semi-
annually for the first 5 years of the follow-up period and annually
thereafter. The specific wording of the Longitudinal Interval Fol-
low-Up Evaluation items, rater qualifications, and interrater reli-
ability of the ratings have been reported previously (22). For in-
stance, the intraclass correlation coefficient for week of recovery
was 0.95. Severity of symptoms of major affective disorders (i.e.,
major depressive disorder, mania, schizoaffective depression,
and schizoaffective mania) was recorded by using the Longitu-
dinal Interval Follow-Up Evaluation psychiatric status ratings,
which range from 1 (no symptoms) to 6 (severe symptoms). Infor-
mation regarding somatic treatment collected during Longitudi-
nal Interval Follow-Up Evaluation interviews was corroborated
with available clinical records. During each interview, the rater
assigned Longitudinal Interval Follow-Up Evaluation ratings for
each week that had elapsed since the prior interview. To do so, the
rater identified chronological anchor points (e.g., holidays) to as-
sist the subject in recalling when significant clinical improvement
or deterioration took place. 

The NIMH Collaborative Depression Study developed compos-
ite ratings to quantify treatments appropriate for unipolar depres-
sion, psychotic depression, and bipolar disorder (23). The unipo-
lar composite antidepressant rating is a summary measure of the
intensity of somatic antidepressant treatment. The rationale and
method for deriving the unipolar composite antidepressant rating
have been described previously (23). The unipolar composite an-
tidepressant rating algorithms continue to be revised with the in-
troduction of new medications and further clinical experience
with existing medications. A panel of experts, drawn from NIMH
Collaborative Depression Study investigators, bases the approxi-
mations of dose equivalents largely on clinical experience, since
there is limited randomized clinical trial literature that provides
comparisons across graduated doses of the wide variety of medi-
cations included in the unipolar composite antidepressant rating.
Daily doses of different classes of somatic antidepressant thera-
pies are rated on a scale designed to reflect the overall commit-
ment to somatic antidepressant treatment or intensity of treat-
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ment (examples are presented in Table 1). The algorithms include
rules for increased treatment intensity associated with the use of
medication for augmentation. Tests of plasma levels are not incor-
porated in the algorithms. The unipolar composite antidepressant
rating does not purport to represent biologically equivalent doses.
Instead, it is an ordinal scale of treatment intensity ranging from 0
to 4. A unipolar composite antidepressant rating of 0 indicates no
somatic treatment, and unipolar composite antidepressant rat-
ings of 1 to 4 represent progressively larger doses. We acknowledge
that this scale is somewhat coarse. The analyses compare broad
classes of treatment intensity and are not meant for inferences re-
garding differences in effectiveness of two medications or two
doses of any one specific medication.

Data Analyses

The analyses were conducted in two stages. First, analysis of
the propensity for treatment intensity examined characteristics
that distinguished among those receiving various levels of so-
matic antidepressant treatment. A dynamic adaptation of the
propensity adjustment for ordinal doses (24) was employed in a
mixed-effect ordinal logistic regression model (25); MIXOR soft-
ware (26) was used for this model. Unipolar composite antide-
pressant rating was the ordinal dependent variable, and fixed ef-
fects included several demographic and clinical variables that
were hypothesized to be associated with treatment intensity, such
as gender, site, socioeconomic status, age, number of prior affec-
tive episodes, and treatment intensity during the most recent
prior episode and prior well period. In addition, both symptom
severity (mean psychiatric status rating in the 8 weeks before
commencing treatment) and trajectory of symptom severity in
the 8 weeks before the change in treatment (i.e., whether psychi-
atric status ratings were increasing, stable, or decreasing) were
entered into the model. The significance of each variable was
evaluated based on –2 log likelihood difference between models
with and without the additional variable. A linear combination of
these variables, called the propensity score, was derived on the
basis of the results of the logistic model. A subject-specific inter-
cept was included as a random effect to account for within-sub-
ject clustering.

Treatment effectiveness analyses were then conducted with a
mixed-effect grouped-time survival model (27) of the time from
the start of the course of a particular intensity of treatment until
recovery from major affective episode; MIXGSUR software (28)
was used for these analyses. Survival time represented the “time
until recovery,” defined as the number of consecutive weeks dur-
ing which treatment remained at one level of intensity during an
affective episode. A survival interval terminated in one of three
ways: 1) resolving of an episode, 2) a change in antidepressant
treatment intensity, or 3) end of follow-up. The latter two were
classified as censored and were assumed to be unrelated to time
until recovery. Recovery from an episode was the target “terminal”
event that ended a survival interval and was defined according to
RDC as 8 consecutive weeks of no more than minimal symptoms.
Thus, the survival chronometer started over with each new epi-
sode and each change in level of treatment. A subject accumulated
additional survival intervals, hereafter referred to as “treatment
intervals,” with each new episode and each change in treatment
intensity while in an episode. The unit of analysis for both the
propensity and effectiveness models was treatment interval. A sep-
arate propensity score was calculated for each treatment interval.

The treatment effectiveness analyses, which included fixed
effects of treatment levels and a random effect for the subject-
specific intercepts, were stratified by propensity score quintile,
as recommended by Rosenbaum and Rubin (12). Thus, separate
effectiveness analyses were conducted for those least likely to get
aggressive somatic treatment, those somewhat more likely to get
aggressive treatment, and so on. These stratified results were

then pooled by using the Mantel-Haenszel procedure (described
by Fleiss [29]) after evaluating the appropriateness of combining
results across strata. Most important, stratum-specific results
cannot be pooled if there is a significant propensity-by-treat-
ment interaction because such an interaction would indicate
that treatment effects vary across groups defined by their pro-
pensity for treatment. Mixed-effect models were used for both
stages of analyses, since many subjects had multiple episodes
and multiple treatment intervals within episodes. This approach
allowed for within-subject variation in treatment intensity and
propensity scores across treatment intervals. A two-tailed alpha
level of 0.05 was used for each statistical test. According to the
statistical power algorithm from Diggle et al. (30), the group size
was sufficient to detect differences in response rates of about
10%–15%, with statistical power of 0.80 and a two-tailed alpha
level of 0.05.

Results

Demographic and clinical characteristics are presented
for the 285 subjects who met criteria for major depressive
disorder at intake into the NIMH Collaborative Depres-
sion Study and had at least one prospectively observed ep-
isode (Table 2). Many of these subjects would likely have
been excluded from randomized clinical trials. For in-
stance, 15.4% had a history of serious suicide attempts,
and 14.0% (N=40) were over 65 years old during the final
treatment interval examined in these analyses. Among
these subjects, the number of affective episodes that com-
menced after intake into the NIMH Collaborative Depres-
sion Study ranged from 1 to 18 (mean=3.2, median=2.0,
SD=2.9).

The demographic and clinical characteristics of these
285 subjects were compared with the 146 subjects who
presented with major depressive disorder at intake into
the NIMH Collaborative Depression Study but were ex-
cluded from the analyses because they did not have at

TABLE 1. Intensity Ratings for Somatic Treatment Received
by Subjects in the NIMH Collaborative Depression Study
(N=285)a

Somatic Treatment

Unipolar Composite Antidepressant Ratingb

1 2 3 4
Bupropion 1–149 150–299 300–449 ≥450
Citalopram 1–19 20–39 40–59 ≥60
ECT 1 — 2 3
Fluoxetine 1–10 11–20 21–30 >30
Fluvoxamine 1–50 51–149 150–299 ≥300
Imipramine 1–99 100–199 200–299 ≥300
Mirtazapine 1–14 15–29 30–44 ≥45
Nefazodone 1–88 89–244 245–399 ≥400
Paroxetine 1–19 20–39 40–59 ≥60
Phenelzine 1–29 30–59 60–74 ≥75
Sertraline 1–49 50–100 101–199 ≥200
Tranylcypromine 1–19 20–49 50–64 ≥65
Trazodone 1–199 200–399 400–599 ≥600
Venlafaxine 1–108 109–241 242–374 ≥375
a Participants met criteria for major depressive disorder at intake

and had at least one prospectively observed depressive episode. 
b Ratings reflect a continuum of treatment intensity as measured in

milligrams per day or, for ECT, number of sessions per week. A rat-
ing of 0 was assigned for no somatic treatment. A rating of 1=low
intensity, 2=moderate intensity, and ratings of 3 and 4 were com-
bined to reflect high-intensity treatment.
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least two prospectively observed episodes. Those who
were included were younger than those excluded (mean=
37.2 [SD=14.7] versus 41.3 [SD=15.1] years, respectively)
(t=2.40, df=429, p<0.02), and the included group was over-
represented by women (64.2% versus 53.4%) (χ2=4.26, df=
1, p<0.04). However, included and excluded subjects did
not differ with regard to marital status (χ2=4.42, df=2, p=
0.11), site (χ2=4.75, df=4, p=0.31), social class (Mann-Whit-
ney p=0.53), inpatient status (χ2=0.38, df=1, p=0.54), in-
take Global Assessment Scale score (t=0.45, df=425, p=
0.66), or intake Hamilton depression scale score (t=0.31,
df=414, p=0.76).

Since either a new episode or a change in treatment in-
tensity while in an episode designated a new treatment in-
terval, the number of treatment intervals (mean=11.0
[SD=11.6], median=8.0, range=1–65) almost always ex-

ceeded the number of affective episodes for each subject.
The propensity and effectiveness analyses included 3,141
observations (i.e., treatment intervals) for these 285 sub-
jects. The median follow-up time was 17 years (mean=
14.3, SD=5.4) and ranged from 6 months to 20 years after
intake into the NIMH Collaborative Depression Study. The
data span from 1978 through 1999.

Propensity for Antidepressant Treatment 
Intensity

The results of the propensity for treatment intensity
model indicate that those who were more severely ill and
those who had received more intensive treatment earlier
tended to receive more intensive somatic antidepressant
therapy (Table 3). For instance, the odds ratios revealed
that those with worsening symptoms in the 8 weeks before
commencing treatment (i.e., an increasing trajectory for
psychiatric status ratings) were 62% more likely to receive
higher levels of somatic antidepressant treatment than
those whose symptom severity remained stable. Similarly,
those with more severe symptoms immediately before
treatment commenced were 24% more likely to receive
more intensive somatic treatment (i.e., a 24% increase with
each additional psychiatric status rating point). Further-

TABLE 2. Demographic and Clinical Characteristics of Sub-
jects in the NIMH Collaborative Depression Studya 

Characteristic Total Group (N=285)
N %

Gender
Male 102 35.8
Female 183 64.2

Marital status
Married 135 47.4
Never married 92 32.3
Divorced/separated/widowed 58 20.4

Hollingshead socioeconomic statusb

I 12 4.2
II 45 15.8
III 83 29.1
IV 95 33.3
V 50 17.5

Intake site
New York 39 13.7
St. Louis 83 29.1
Boston 39 13.7
Iowa City 75 26.3
Chicago 49 17.2

Patient status
Inpatient 217 76.1
Outpatient 68 23.9

Number of major depressive episodes 
preceding intake
0 95 33.3
1 67 23.5
2 39 13.7
≥3 84 29.5

History of serious suicide attempt 44 15.4
History of medical illness

Cardiovascular 58 20.4
Endocrine 54 18.9
Gastrointestinal 38 13.3
Hematologic 55 19.3

Mean SD

Age (years) 37.7 14.7
Follow-up duration (years) 14.3 5.4
Global Assessment Scale score 40.3 10.9
17-item Hamilton Depression Rating Scale 

(extracted)c 26.0 6.7
a Participants met criteria for major depressive disorder at intake

and had at least one prospectively observed depressive episode. 
b I=highest socioeconomic status; V=lowest socioeconomic status.
c See reference 31.

TABLE 3. Effect of Illness and Treatment Variables on Pro-
pensity for Treatment Intensity for Subjects in the NIMH
Collaborative Depression Study (N=285)a

Variable

Likelihood of Receiving 
Higher Levels of

Antidepressant Treatment

Odds 
Ratiob

95% Confidence 
Interval

Analysis

z p
Number of prior 

affective episodes
1 1.00
2 1.08 0.88–1.33 0.72 0.47
≥3 1.39 1.15–1.69 3.41 0.001

Symptom severityc 1.24 1.20–1.29 11.39 <0.001
Trajectory of symptom 

severityc

Stable 1.00
Increasing 1.62 1.36–1.94 5.33 <0.001
Decreasing 1.11 0.86–1.43 0.83 0.41

Treatment intensity
in prior episoded

No treatment 1.00
Low 1.53 1.09–2.16 2.46 0.02
Moderate 1.68 1.28–2.20 3.78 <0.001
High 1.99 1.55–2.57 5.37 <0.001

Treatment intensity
in prior well intervald

No treatment 1.00
Low 1.43 1.11–1.85 2.73 0.006
Moderate 2.84 2.22–3.62 8.41 <0.001
High 5.06 3.92–6.55 12.36 <0.001

a Participants met criteria for major depressive disorder at intake
and had at least one prospectively observed depressive episode.
Data are based on 3,141 treatment intervals (i.e., observations)
from the 285 subjects.

b Odds ratio of 1.00 indicates referent level.
c In the 8 weeks before the beginning of treatment.
d According to the unipolar composite antidepressant rating (see Ta-

ble 1).
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more, those with more prior affective episodes or more in-
tensive treatment in either their prior episode or their prior
well interval tended to receive more aggressive treatment
during their current affective episode. These results under-
score the need to account for various aspects of the course
and treatment of affective illness in the effectiveness anal-
yses. Demographic factors were not even marginally signif-
icant and thus not included in the model (gender: –2 log
likelihood=0.001, df=1, p=0.98; site: –2 log likelihood=4.71,
df=4, p=0.32; socioeconomic status: –2 log likelihood=1.50,
df=4, p=0.83; age: –2 log likelihood=2.46, df=4, p=0.65).

After developing a propensity for treatment intensity
model, and as a prerequisite to the treatment effectiveness
evaluation, we determined whether all levels of treatment
intensity were represented in each of the propensity quin-
tiles (Table 4). As expected, those in the lowest propensity
for treatment intensity quintile were overrepresented
among those receiving lower levels of treatment. Similarly,
those in the highest propensity for treatment intensity
quintile were disproportionately represented among those
receiving high levels of treatment. Nevertheless, because
all four levels of treatment were well represented in each of
the five quintiles of treatment intensity, the effectiveness
evaluation proceeded as described.

Treatment Effectiveness

Mixed-effect grouped-time survival analyses of time un-
til recovery were used to examine treatment effectiveness.
Separate analyses were conducted for each of the propen-
sity quintiles, and the results were then pooled by using the
Mantel-Haenszel procedure. (Before pooling the quintile-
specific results, one model that included all observations
examined the propensity-by-treatment interaction, which
was nonsignificant [–2 log likelihood=5.817, df=12, p<0.93].
Thus, pooling of results was indicated.) The pooled results
indicated that when treated with higher levels of somatic
antidepressant therapy, subjects were nearly twice as likely
to recover as those who received no somatic treatment
(odds ratio=1.86, 95% CI=1.27–2.72; z=3.17, p=0.002) after
we controlled for propensity for treatment intensity. In
contrast, neither low levels of antidepressant treatment
(odds ratio=0.86, 95% CI=0.55–1.23; z=–0.93, p<0.35) nor
moderate levels (odds ratio=1.13, 95% CI=0.79–1.63; z=
0.67, p<0.51) were associated with a significant increase in
the likelihood of recovery. Furthermore, although higher
levels of antidepressant treatment were significantly supe-
rior to lower levels, overlapping confidence intervals signi-
fied that there was no significant difference between high
and moderate levels of antidepressant treatment.

Discussion

The effectiveness of somatic antidepressant treatment
was examined in a longitudinal observational study of
subjects who met criteria for unipolar major depressive
disorder at intake into the NIMH Collaborative Depres-

sion Study. Those who received higher levels of treatment
tended to be more ill as measured by more severe symp-
toms and worsening symptoms. They also had more prior
episodes and a history of more aggressive treatment in
both their prior episode and prior well interval. Never-
theless, in analyses that controlled for these differences
through stratification, those who received higher levels of
antidepressant treatment were significantly more likely to
recover from a major affective episode than those who re-
ceived no somatic treatment. In contrast, those receiving
lower levels were no more likely to recover than those who
were untreated.

This study extends the generalizability of reports from
randomized clinical trials in which the baseline level of ill-
ness, as well as the dose and duration of pharmacologic in-
terventions, have been carefully controlled. In contrast to
subjects in randomized clinical trials, subjects in the NIMH
Collaborative Depression Study received a variety of anti-
depressant medications, both alone and in combination,
that were rated on a scale of treatment intensity. Further-
more, unlike most randomized clinical trials, we included
elderly subjects, subjects with comorbid medical illnesses,
and subjects with a history of serious suicide attempts. Fi-
nally, randomized clinical trials typically evaluate the effi-
cacy of a medication relative to placebo or another active
agent. In this observational study, a substantial proportion
of depressive episodes received no somatic treatment
(30%, N=946 of 3,141 [Table 4]). Accordingly, we have com-
pared the effectiveness of various intensities of somatic an-
tidepressant treatments to no somatic treatment, allowing
us to remove much of the “package of placebo effects” (32)
from the efficacy estimates that are reported in placebo-
controlled randomized clinical trials.

The analyses presented here proceeded in two stages.
Initially, we used a propensity for treatment intensity
model to examine differences among patients who re-
ceived various intensities of antidepressants. Then, after
we controlled for those differences through stratification,

TABLE 4. Treatment Intensity by Propensity Score Quintile
for Subjects in the NIMH Collaborative Depression Study
(N=285)a

Treatment 
Intensityb

Propensity for Treatment
Intensity Quintilec

SubtotalQ1 Q2 Q3 Q4 Q5
No treatment 457 172 118 95 104 946
Low 82 198 141 112 105 638
Moderate 60 162 269 195 194 880
High 31 83 105 236 222 677
Subtotal 630 615 633 638 625 3,141
a Participants met criteria for major depressive disorder at intake

and had at least one prospectively observed depressive episode.
Cell entries represent number of observations. Data are based on
3,141 treatment intervals (i.e., observations) from the 285 subjects.

b According to the unipolar composite antidepressant rating (see Ta-
ble 1).

c Quintiles 1–5 represent a continuum from those least likely to re-
ceive higher levels of antidepressant treatment to those most likely
to receive higher levels of antidepressant treatment, respectively.
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treatment effectiveness analyses were conducted. In stan-
dard covariate-adjusted analyses of treatment effective-
ness, it would have been unwieldy, at best, to verify the
representativeness of the treatment levels across the hun-
dreds of combinations of levels of these five covariates.
However, using the propensity approach of Rosenbaum
and Rubin (12–15), we verified that each treatment level
was well represented within each propensity quintile.
Most important, beneficial effects of higher doses of so-
matic antidepressant therapy were detected in this obser-
vational study. Furthermore, because a mixed-model ap-
proach was used, multiple episodes within-subject and
multiple treatment intervals within-episode were in-
cluded in the analyses, and the analyses accounted for the
varying duration of both episodes and treatment intervals.

There are several limitations of this observational study.
First, although the propensity adjustment reduces bias as-
sociated with variables in the propensity model, other
sources of bias can remain. In fact, the propensity adjust-
ment removed or greatly reduced treatment group dif-
ferences on all of the propensity components (data not
shown). Second, the treatment intensity data are based on
Longitudinal Interval Follow-Up Evaluation interviews. Al-
though this was verified with clinical records whenever
possible, availability and quality of records were highly
variable. Moreover, we do not have blood levels to confirm
the treatment data. Third, treatment intensity is defined on
a composite antidepressant scale. We acknowledge that
this scale has broad classes of treatment intensity, based on
consensus judgment among clinical researchers. Fourth,
the scale does not include other psychotropic medications
such as neuroleptics or psychotherapy, which for that rea-
son, have been ignored in these analyses. Fifth, the analy-
ses did not examine side effects or toxicity of antidepres-
sants because such data were not available.

Finally, the analyses focused on recurrent affective epi-
sodes and did not include the intake depressive episode.
This was done for a variety of reasons. All subjects were re-
cruited into the study when seeking treatment. In these
analyses, we sought to compare a wide range of antide-
pressant treatment levels, including no somatic treat-
ment. Furthermore, recruitment into the NIMH Collabo-
rative Depression Study took place at varying points in the
course of the subjects’ episodes, not strictly as the episode
commenced. Thus, the results that are reported are based
on all prospectively observed major affective episodes
that began after intake into the NIMH Collaborative De-
pression Study. This allowed the propensity for treatment
intensity model to include comprehensive information on
treatment in prior well intervals and prior depressive epi-
sodes. It also permitted us to examine treatment effective-
ness in a context that most closely mirrors community
practice not influenced by clinical research, since the first
prospective episode of depression occurred on average 20
months (median) after remission of the intake episode.

In conclusion, this study provides evidence of the effec-
tiveness of higher levels of somatic antidepressant therapy
in a more inclusive group of subjects than is generally in-
cluded in a randomized clinical trial. These findings in-
dicate that clinicians should try to administer higher anti-
depressant doses and work with patients to overcome
obstacles such as side effects, financial costs, and lack of
motivation. The results from this observational study ex-
tend the generalizability of reports from randomized clin-
ical trials of antidepressants to a wider, more representa-
tive group of individuals who suffer from major depressive
disorder.
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