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Placebo-Controlled, Antidepressant Clinical Trials  
Cannot Be Shortened to Less Than 4 Weeks’ Duration:  

A Pooled Analysis of Randomized Clinical Trials  
Employing a Diagnostic Odds Ratio–Based Approach

Enrico Tedeschini, MD; Maurizio Fava, MD; and George I. Papakostas, MD

Objective: In double-blind, randomized, placebo-
controlled clinical trials for major depressive disorder 
(MDD), the impact of study duration on outcome has not 
been adequately studied. Our aim was to examine whether 
placebo-controlled antidepressant trials in MDD could 
be shortened to less than 4 weeks. In order to accomplish 
this, we examined the relationship between a “positive” or 
“negative” finding early on (weeks 1–4), and outcome at 
end point.

Data Sources: MEDLINE/PubMed publication  
databases were searched for randomized, double-blind, 
placebo-controlled trials of antidepressants for adults with 
MDD published between January 1, 1980, and July 1, 2009 
(inclusive).

Data Selection: One hundred seventy-five articles were 
found eligible. We obtained required measures during the 
required time points for 101 articles (57.7%). Final inclu-
sion of articles was determined by consensus among the 
authors.

Data Synthesis: One hundred eighty-two drug-placebo 
comparisons from 104 clinical trials were pooled (29,213 
patients). The strength of the relationship between early 
and end point outcome increased progressively. However, 
only at week 4 did the diagnostic odds ratio (27.44)  
indicate strong concordance between early and end point 
outcome. The specificity of early outcome as a predictor 
of end point outcome did not vary substantially from visit 
to visit (0.91–0.92), while the sensitivity increased propor-
tionally with each visit (from 0.17 to 0.72).

Conclusions: The present analysis suggests that  
antidepressant clinical trials cannot be shortened to less 
than 4 weeks’ duration, primarily due to the increased risk 
of erroneously concluding that an effective treatment is 
ineffective. Four weeks is the minimum adequate length 
of a trial in order to reliably detect drug versus placebo 
differences.
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of novel antidepressant therapies, and their successful  
design and conduct are critical to the advancement of the 
field. Unfortunately, however, even for compounds that have 
repeatedly been proven to be efficacious in treating MDD, 
differences in efficacy versus placebo are not always appar-
ent throughout all clinical trials conducted. Such “failed” or 
“negative” trials may, in turn, lead to delays in bringing new 
treatments to the clinic as well as increase the costs of new 
treatment development.1

For this reason, over the last 2 decades, a number of  
researchers have investigated the relationship between vari-
ous elements of clinical trial design and the likelihood of 
obtaining a “positive” result, including the severity of depres-
sion at baseline,2,3 the choice of primary outcome measure,4,5 
the presence and duration of the placebo lead-in period,6–8 
and the effect of concomitant medications administered dur-
ing the study.9 Unfortunately, however, the impact of study 
duration on clinical trial outcome has not been adequately 
studied. In particular, evaluating whether the duration of 
clinical trials can be shortened while preserving their ability 
to detect a significant treatment effect, when one exists, is 
critical for several reasons. First, limiting the duration of tri-
als could translate to reducing the overall cost of developing a 
new treatment, since fewer study visits would be required.3,10 
In addition, limiting the duration of the study would also 
reduce patient attrition rates, resulting in further cost sav-
ings per study. Decreasing study attrition would also result 
in more generalizable study results (since more patients 
from the original sample would complete the trial), and, 
from an analytic standpoint, also reduce reliance on com-
plex statistical tests designed to address missing data derived 
from premature study termination.11 Finally, from an ethical 
point of view, shorter clinical trials would allow researchers 
to minimize the duration of unnecessary exposure to either 
placebo or active (sometimes experimental) treatment.1,12

Walsh et al12 and others13 have noted that, in antide-
pressant, placebo-controlled clinical trials, there is often a 
statistical difference in mean depressive symptoms score 
reduction between antidepressant- and placebo-treated  
patients by the third week and almost always by the fourth 
week after randomization. In a previous study conducted by 
our group in which we pooled clinical trials of at least 4 weeks’ 
duration, we did not find that treatment duration influenced 
the magnitude of the efficacy difference between antidepres-
sants and placebo, leading us to conclude that extending trials 

Major depressive disorder (MDD) is a highly prevalent 
illness that can often have a deleterious impact on 

the lives of those affected. Psychotherapy and antidepres-
sant medications represent the mainstay of treatment for  
MDD. Double-blind, randomized, placebo-controlled clinical 
trials are considered the “gold standard” for the development 
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beyond 4 weeks does not significantly improve the likelihood 
of detecting a significant treatment effect.3 However, since 
there is a paucity of placebo-controlled studies focusing on 
the use of antidepressants as monotherapy for MDD shorter 
than 4 weeks (we could find only 1), it was not possible for 
us to address whether those kinds of studies would have 
produced comparable results with studies of 4 weeks’ dura-
tion. In the present analysis, we sought to examine whether 
placebo-controlled antidepressant trials in MDD could be 
shortened to less than 4 weeks. In order to accomplish this, 
we examined the relationship between a “positive” or “nega-
tive” finding early on (weeks 1–4), and outcome at end point 
in MDD placebo-controlled trials. The strength of the rela-
tionship between early and end point outcome was assessed 
by estimating the diagnostic odds ratio (DOR),14 an overall 
measure of the statistical predictive ability of a test, in which 
outcome was considered to be the “test” and eventual out-
come the “gold standard.”

METHOD

Data Sources and Search Strategy
We sought to identify double-blind, randomized, placebo-

controlled trials of antidepressants used as monotherapy for 
the treatment of MDD for possible inclusion in the meta-
analysis. We defined antidepressants as pharmacologic 
agents that have or had received a letter of approval from US, 
Canadian, or European Union drug regulatory agencies for 
the treatment of MDD. According to this definition, the fol-
lowing pharmacologic agents met criteria to be considered 
antidepressants: amitriptyline, nortriptyline, imipramine, 
desipramine, clomipramine, trimipramine, protriptyline, 
dothiepin, doxepin, lofepramine, amoxapine, maprotiline, 
amineptine, nomifensine, bupropion, phenelzine, tranyl
cypromine, isocarboxazid, moclobemide, brofaromine, 
fluoxetine, sertraline, paroxetine, citalopram, escitalopram, 
fluvoxamine, zimelidine, tianeptine, trazodone, nefazodone, 
agomelatine, venlafaxine, desvenlafaxine, duloxetine, mil-
nacipran, reboxetine, mirtazapine, and mianserin.

Eligible studies were first identified using searches of 
PubMed/MEDLINE, by cross-referencing the search term 
placebo with each of the above-mentioned agents. The 
PubMed/MEDLINE search was limited to articles that were 
published between January 1, 1980, and July 1, 2009 (in-
clusive). The cutoff year of 1980 was used in our search in 
order to decrease diagnostic variability, since the DSM-III 
was introduced in 1980. In order to expand our database, 
we then reviewed the reference list of all studies identified 
with PubMed/MEDLINE. Final inclusion of articles was  
determined by consensus among the authors.

Study Selection
We selected for randomized, double-blind, placebo-

controlled trials of antidepressants used as monotherapy for 
the acute-phase treatment of MDD. We then selected studies 
that also met all of the following criteria:

Defined MDD according to 1.	 DSM-III,15 DSM-III-R,16 
DSM-IV,17 Research Diagnostic Criteria,18 or  
Feighner’s Diagnostic Criteria19;
Were at least 5 weeks in duration;2.	
Focused on the use of antidepressants in their oral 3.	
formulation;
Presented entirely original (not previously published) 4.	
data;
Focused on the treatment of adult patients;5.	
Did not exclusively focus on the treatment of patients 6.	
with treatment-resistant depression or patients with 
other depressive disorders, including bipolar disor-
der, depression with psychotic features, dysthymic 
disorder, neurotic depression, or minor depression;
Did not exclusively focus on the treatment of MDD 7.	
in patients with comorbid alcohol or substance use 
disorders or patients with a specific comorbid  
medical illness;
Involved the use of the Hamilton Depression Rating 8.	
Scale (HDRS),20 the Montgomery-Asberg Depres-
sion Rating Scale (MADRS),21 or the Clinical Global 
Impressions-Improvement Scale (CGI-I)22 as one  
of their outcome measures;
Reported the following outcomes of interest:  9.	
an examination of whether there was a statistically  
significant difference in the change in depression 
scores (measured using 1 of the scales cited above) 
from baseline to a time point, between antidepres-
sant- and placebo-treated patients (with the use of  
a 2-tailed test, and α set at .05); and 
Reported the outcome of interest cited above for the 10.	
following weeks: baseline, week 4, end point, and  
at least 1 intermediary visit between baseline and  
week 4.

Definitions
A study was considered positive at a given time point 

(weeks 1–4 or end point), if there was a greater reduction 
in depression scores from baseline to that given time point 
among antidepressant- than placebo-treated patients (2-tailed 
test, α = .05). For consistency, the HDRS was chosen over the 
MADRS, and the MADRS over the CGI-I when response 
rates from multiple scales were reported. For each trial, it 
was recorded whether a trial was positive or negative at each 
time point (weeks 1–4) and at end point.

Quantitative Data Synthesis
The following measures were calculated utilizing data 

from early time points (weeks 1–4) versus end point.

The number of either true positive results (TP) or •	
true negative results (TN), which indicates at a given 
time point (weeks 1–4) how many times there is 
concordance between the result at a particular visit 
and the result at the end point (either positive or 
negative).
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The number of either false positive results (FP) or •	
false negative results (FN), which indicates at a given 
time point (weeks 1–4) how many times there is 
discordance between the result at a particular visit 
and the result at the end point (either positive or 
negative).
The sensitivity of a positive outcome at a particular •	
visit with respect to the probability of obtaining a 
positive outcome at end point: this was defined as 
TP/(TP + FN)
The specificity of a negative outcome at a particular •	
visit with respect to the probability of obtaining  
a negative outcome at end point: this was defined  
as TN/(TN + FP)
The reliability of the test was the degree to which •	
further measurements in MDD randomized con-
trolled trials (RCTs) show similar results: this was 
defined as TP/(TP + FP)
The accuracy of the test was the degree of closeness •	
of an early outcome to its eventual (end point)  
outcome in MDD RCTs: this was defined as  
(TP + TN)/(TP + FP + TN + FN)
The DOR of the test of whether early outcome can •	
predict eventual (end point) outcome in MDD RCTs: 
this was defined as (TP × TN)/(FP × FN)

RESULTS

Initially 7,257 abstracts were identified in PubMed/
MEDLINE. Of these, 6,837 were excluded for a number of 
reasons (other topics, reviews). The remaining 420 abstracts 
described clinical trials of antidepressants used as mono-
therapy for depressive disorders. These 420 articles were 
obtained and reviewed thoroughly; 15 additional articles 
were identified after reviewing the reference lists of these 
420 articles as well as of 2 large meta-analyses. Ninety-eight 
articles were excluded because they presented data pub-
lished elsewhere; 25 manuscripts were excluded because they  
focused on children and/or adolescents with depression; and 
40 were excluded because they focused on the treatment of 
depressive disorders other than MDD (bipolar disorder, 
MDD with psychotic features, dysthymic disorder, minor 
depression, or “neurotic depression”), because they focused 
on perinatal MDD, because the diagnosis of MDD was based 
on the DSM-II, or because they did not state which, if any, 
diagnostic criteria, were used to define MDD. One study 
was excluded because it focused on patients with treatment-
resistant depression, 27 were excluded because they focused 
on the treatment of patients with depression and comorbid 
alcohol and/or drug use disorders, and 62 were excluded 
because they focused on the treatment of patients with 
depression and comorbid Axis III disorders. Three were  
excluded because they did not involve the use of an oral form 
of an antidepressant (selegiline), 3 because they were less 
than 4 weeks in duration, and 1 study because it did not 
involve the use of the HDRS, MADRS, or CGI-I.

Thus, a total of 175 articles were found eligible for  
inclusion in our pooled analysis (list available upon request). 
We were able to obtain required measures (statistical analy-
sis testing whether or not the difference in the change in 
depression severity scores from baseline to that time point 
between antidepressant- and placebo-treated patients was 
statistically significant, using a 2-tailed test and α = .05)  
during the required time points (baseline, end point, week 4, 
and at least 1 intermediary visit between baseline and week 
4) for 101 (57.7%) of the 175 articles eligible for the pooled 
analysis. A total of 182 drug-placebo comparisons from 
104 clinical trials were pooled, involving a total of 29,213 
patients randomized to treatment with either an antidepres-
sant (n = 18,446) or placebo (n = 10,767). Mean (SD) study 
duration was 7.5 (2.4) weeks, and the mean (SD) sample size 
per treatment arm was 102.1 (60.5) patients. The HDRS was 
used in 96 (92.3%) clinical trials, while the MADRS was used 
in the remaining 8 (7.7%) studies. Antidepressants tested 
against placebo in these 182 comparisons are listed in Table 
1. One hundred thirty-five of 182 drug-placebo comparisons 
(74.2 %) were positive (indicated superior outcome for drug 
versus placebo) according to the a priori primary outcome 
measure used in each individual study as well as the defini-
tion of outcome employed in our present analysis.

Analyses results are reported in Table 2. Diagnostic odds 
ratio values progressively increased from 2.14 to 7.72, 13.42, 
and 27.44, corresponding to weeks 1, 2, 3, and 4, respec-
tively (Figure 1). The score at week 4 (27.44), according to 

Table 1. Antidepressants Compared to Placebo in 182 
Comparisons From 104 Clinical Trialsa

Antidepressant Class, No. (%) Antidepressant No. (%)
Tricyclic antidepressant, 37 (20.33) Amitriptyline 9 (4.95)

Desipramine 1 (0.55)
Dothiepin 1 (0.55)
Doxepin 2 (1.10)
Imipramine 20 (11.00)
Lofepramine 2 (1.10)
Maprotiline 1 (0.55)
Nortriptyline 1 (0.55)

Monoamine oxidase inhibitor, 3 (1.65) Isocarboxazid 1 (0.55)
Moclobemide 1 (0.55)
Phenelzine 1 (0.55)

Selective serotonin reuptake inhibitor, 
60 (32.97)

Citalopram 5 (2.75)
Escitalopram 6 (3.30)
Fluoxetine 14 (7.69)
Fluvoxamine 8 (4.40)
Paroxetine 18 (9.89)
Sertraline 8 (4.40)
Zimelidine 1 (0.55)

Serotonin-norepinephrine reuptake 
inhibitor, 47 (25.82)

Desvenlafaxine 13 (7.14)
Duloxetine 13 (7.14)
Venlafaxine 21 (11.54)

Other, 35 (19.23) Agomelatine 5 (2.75)
Bupropion 7 (3.85)
Mianserin 3 (1.65)
Mirtazapine 6 (3.30)
Nefazodone 11 (6.04)
Reboxetine 1 (0.55)
Trazodone 2 (1.10)

aPercentages do not sum to 100 because of rounding.
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the Jaeschke’s guide,23 corresponded to strong diagnostic evi-
dence, while the remaining time points demonstrated weak 
(13.42, week 3; 7.72, week 2) to very weak (2.14, week 1) 
diagnostic evidence.

DISCUSSION

In a previous study conducted by our group utilizing 
data from trials of 4 weeks’ duration or longer, we had found 
evidence suggesting that prolonging placebo-controlled,  
antidepressant clinical trials beyond 4 weeks did not lead to 
greater efficacy advantages for antidepressants versus pla-
cebo that were statistically significant.3 However, due to the 
paucity of studies shorter than 4 weeks in duration (only 
1 has been published, to date), it was not possible, using 
the data-analytic model employed in that meta-analysis, to  
ascertain whether, in fact, placebo-controlled antidepressant 
clinical trials could be shortened even further without com-
promising their ability to detect a significant treatment effect 
where one exists, or rule out the absence of such an effect 
where it did not exist.

The present analysis is, to our knowledge, the first 
ever published in the field of MDD that sought to exam-
ine whether the “optimal” duration of placebo-controlled  
antidepressant trials is less than 4 weeks. Using a DOR-based 
approach applied to a dataset of randomized, double-blind, 
clinical trials of antidepressants for MDD, we found that the 
strength of the relationship between early and end point 
outcome increased progressively from week 1 to week 4.  
According to Jaeschke’s guide,23 the fourth week value of 

the DOR (27.44) indicated a strong concordance between 
early and end point outcome, while for the 3 earlier time 
points, the DOR showed a weak (weeks 2 and 3) or a very 
weak (week 1) concordance. In accordance with this, while 
the reliability of the test did not vary dramatically from 
week to week (0.85–0.96), the accuracy of early outcome as 
a predictor of end point outcome progressively increased 
throughout the first 4 weeks of treatment (from 0.36 to 0.77). 
Taken together, these results suggest that placebo-controlled  
antidepressant trials cannot be shortened to less that 4 weeks’ 
duration. In light of our previous findings,3 the results of the 
present study suggest that 4 weeks is the optimal duration of 
a placebo-controlled antidepressant trial. This finding is also 
in line with previous observations by other groups12,13 that 
had suggested that a statistical difference in mean depressive 
score reduction could often be detected within the fourth 
week of treatment.

One disadvantage of the DOR is that it informs the 
reader about the quality of “test performance” (in this case, 
early outcome as a predictor of end point outcome), with-
out specifying whether it is a difference in the strength of 
the sensitivity or the specificity of a given test. Interest-
ingly enough, in the present analysis, the specificity of early 
outcome as a predictor of end point outcome did not vary 
substantially from visit to visit (0.91–0.92), suggesting that 
a positive early outcome was very likely to yield a positive 
end point outcome, while the sensitivity of the test increased 
proportionally with each visit (from 0.17 to 0.72), suggesting 
that a negative result before week 4 might not have been fol-
lowed by a negative end point result. Therefore, while trials 
of shorter duration would not be much more likely to report 
a significant treatment effect where one did not exist, they 
would be much more likely to miss a significant treatment 
effect where one was present.

Several limitations of the current work should be  
acknowledged when interpreting the findings. By far the 
most important limitation derives from our method of iden-
tifying studies to be included in pooled analyses. Specifically, 
only published studies were included in our dataset, since it 
is impossible to comprehensively obtain data from unpub-
lished studies involving the use of antidepressants conducted 
since 1980 (only recently has the pharmaceutical industry 
been proactive about posting summary outcome data from 
a limited number of recently conducted, unpublished clini-
cal trials on their Web sites). Since published studies may be 
more likely to have yielded positive results than unpublished 
ones (due to publication bias or the file-drawer phenom-
enon), it is quite possible that our dataset has, thus, been 
“enriched” with positive studies. Since negative studies at end 
point are more likely to be negative at earlier time points, 
and positive studies at end point more likely to be positive 
at earlier time points, focusing on published studies alone 
may have inflated true positive rates as well as false nega-
tive rates. In turn, inflating true positive rates may have led 
us to overestimating the sensitivity and underestimating 
the specificity of our test. Therefore, it would be interesting 

Table 2. Results From Analyses of 182 Antidepressant-Placebo 
Comparisons From 104 Clinical Trials
Variable Week 1 Week 2 Week 3 Week 4
Study, no. (%) 176 (96.7) 181 (99.5) 147 (80.8) 182 (100)
True positive, no. 22 56 61 97
True negative, no. 42 43 33 43
False positive, no. 4 4 3 4
False negative, no. 108 78 50 38
Reliability 0.85 0.93 0.95 0.96
Accuracy 0.36 0.55 0.64 0.77
Sensitivity 0.17 0.42 0.55 0.72
Specificity 0.91 0.91 0.92 0.91
 

Figure 1: Diagnostic Odds Ratio Values Corresponding to Each 
Study Week Compared to End Point (5 weeks or more)
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to examine whether the inclusion of unpublished studies 
would strengthen or weaken our findings. However, while 
including unpublished studies might result in lower overall 
sensitivity and greater specificity, it is unlikely that the basic 
finding of our study (that sensitivity increases progressively 
from week 1 to week 4 while specificity remains relatively 
constant) would have been altered were we able to include 
all unpublished studies.

An additional limitation is that the present analysis was 
based on clinical trial–level data as opposed to individual  
patient–level data. Having individual patient–level data 
would have been much preferable, as it would have afforded 
us the opportunity to test whether individual patient charac-
teristics influenced the relationship between early symptom 
improvement (or lack thereof) as a predictor of end point 
outcome, data that could then be applied to the design of 
studies of shorter duration. Finally, it is also important  
to keep in mind that the present dataset consists (predomi-
nantly), of clinical trials involving the use of agents with 
similar mechanisms of action (monoamine reuptake inhibi-
tors and/or monoamine receptor blockers). Antidepressant 
drugs developed in the future may demonstrate much faster 
onset of action than monoamine reuptake inhibitors/receptor 
antagonists (ie, glutamatergic agents)24 necessitating adapta-
tions in trial design in order to “dynamically” capture more 
rapid improvements in mood (ie, shorter trial duration with 
more frequent assessments).

In conclusion, the results of the present analysis suggest 
that antidepressant clinical trials cannot be shortened to 
less than 4 weeks’ duration, primarily due to the increased 
risk of erroneously concluding that an effective treatment 
is ineffective. Therefore, 4 weeks is the minimum adequate 
length of a trial in order to reliably detect drug versus  
placebo differences.
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