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Summary
Background Previous studies have shown that placebo response rates in antidepressant trials have been increasing 
since the 1970s. However, these studies have been based on outdated or limited datasets and have used inappropriate 
statistical methods. We did a systematic review of placebo-controlled randomised controlled trials of antidepressants 
to examine associations between placebo-response rates and study and patient characteristics.

Methods In this systematic review, we searched for published and unpublished double-blind randomised placebo-
controlled trials of fi rst-generation and second-generation antidepressants for acute treatment of major depression 
in adults (update: Jan 8, 2016). The log-transformed proportions of placebo response, defi ned as 50% or greater 
reduction in depression severity score from baseline, were meta-analytically synthesised for each year. We then 
looked for a structural break point in the secular changes in these characteristics through the years and examined 
the infl uence of the study year and other trial and patient characteristics on the response rates through 
meta-regression.

Findings We identifi ed 252 placebo-controlled trials (26 324 patients on placebo) done between 1978 and 2015. 
There was a structural break in 1991, and since then, the average placebo response rates in antidepressant trials 
have remained constant in the range between 35% and 40% (relative risk [RR] 1·00, 95% CI 0·97–1·03, p=0·99, 
for every 5-year increase). The length of the study and the number of study centres were signifi cant factors 
(RR 1·03, 95% CI 1·01–1·05 for 1 more week in trial length; 1·32, 1·11–1·57 for multicentre vs single-centre trials).

Interpretation Contrary to the widely held belief, the average placebo response rates in antidepressant trials have been 
stable for more than 25 years. This new evidence should have an eff ect on the interpretation of the scientifi c literature 
and the future of psychopharmacology, both from a clinical and methodological point of view.

Funding Japan Society for Promotion of Science, Great Britain Sasakawa Foundation.

 Introduction
It has been widely accepted that placebo response rates 
in antidepressant trials have been increasing over the 
past 30 years. The fi rst systematic study1 on this 
topic revealed that among the 75 placebo-controlled 
antidepressant trials up to 2000, there was a positive 
correlation between the proportion of responders on 
placebo and the year of publication (r=0·45, 95% CI 
0·25–0·61). A very similar association was found in 
paediatric antidepressant trials (r=0·64, 95% CI 
0·02–0·91).2 Other studies examined pre–post raw 
change scores3,4 or their eff ect sizes5,6 in the placebo 
groups and confi rmed a signifi cant association between 
the thus-measured placebo response and the year of 
study publication.

Since the increasing placebo response was suspected of 
contributing to increasing numbers of so-called failed 
antidepressant trials,7,8 many authors explored factors 
behind this relation in the hope of fi nding measures to 
curtail this increase. Walsh and colleagues1 found that the 
length of the trial and the minimum depression severity 
required at baseline also infl uenced the placebo response 

rates in adult antidepressant trials; however, when jointly 
entered into multiple linear regression, only the year of 
publication remained signifi cantly associated with the 
response to placebo.1 Age, sex, use of placebo run-in or 
co-medication did not show signifi cant association.1 The 
number of recruiting sites and the number of randomised 
patients were identifi ed as important factors associated 
with placebo response in paediatric trials.2 Other patient 
or study characteristics suggested to be associated with 
placebo response include baseline severity,3,6 number of 
groups or probability of being allocated to placebo,9,10 
dosing schedule,11 length of trial,3,12 and infl ation of 
baseline severity.13 However, all these empirical studies 
have methodological problems. Many of them are based 
on samples that are not only out of date now but also 
biased, because they included only published trials, often 
only in English language.1,3,6,12,14 Other reviews included 
data from the US Food and Drug Administration, which 
thus precluded publication bias but also limited the 
number and scope of available studies.4,5,11 Moreover, in 
terms of statistical analysis, previous studies examined 
the association between the proportion of placebo 
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responders and the year of publication as correlation 
coeffi  cients or linear regressions without taking into 
account the precision of estimated proportion in each 
included study and erroneously assuming normal 
distribution for proportions.1,2,14

We did a comprehensive and systematic search for 
published and unpublished double-blind placebo-
controlled trials of fi rst-generation and second-generation 
antidepressants (the search was part of an update of a 
network meta-analysis about antidepressants in major 
depression).15 We focused on the placebo response rates 
and, using the largest dataset so far, we aimed at 
addressing the following questions: whether the believed 
increase in placebo response rates had persisted up to 
2015, and if not, whether we could replicate the previous 
fi ndings,1 and what patient and study characteristics could 
infl uence the studied associations.

Methods
Data sources and search criteria
We included all double-blind randomised trials comparing 
one of the following active drugs with placebo in the acute 
treatment of major depression: agomelatine, amitriptyline, 
bupropion, citalopram, clomipramine, desvenlafaxine, 
duloxetine, escitalopram, fl uoxetine, fl uvoxamine, 
levomilnacipran, milnacipran, mirtazapine, nefazodone, 
paroxetine, reboxetine, sertraline, trazodone, venlafaxine, 
vilazodone, and vortioxetine. We included all the 

second-generation antidepressants licensed in Europe, 
USA, Australia, and Japan, and, of the older drugs, we 
selected the two tricyclics included in the WHO list of 
essential medicines (amitriptyline and clomipramine), 
plus trazodone and nefazodone because they had very 
distinct eff ect and tolerability profi les.15 We included 
randomised trials with patients aged 18 years or older, of 
both sexes, and with a primary diagnosis of unipolar 
major depression according to standard operationalised 
diagnostic criteria. We searched the relevant electronic 
databases including Cochrane CENTRAL, CINAHL, 
Embase, LiLACS, MEDLINE, MEDLINE In-Process, and 
PsycINFO, supplemented by searches for published, 
unpublished, and ongoing randomised trials in major 
drug-approving agencies, clinical trial registries, and 
pharmaceutical company websites up to Jan 8, 2016. We 
also contacted the National Institute for Health and Care 
Excellence (NICE, UK), the Institut für Qualität und 
Wirtschaftlichkeit im Gesundheitswesen (IQWiG, 
Germany), and other relevant organisations and experts in 
the fi eld for any additional information not already 
identifi ed. For details, please refer to the full study 
protocol.15 No date limits or language restrictions were 
applied to any of the searches.

At least two people (TAF, ACi, LZA, YO, NT, or YH) 
independently checked reference titles and abstracts thus 
identifi ed. Full texts of all potentially eligible studies were 
retrieved, and were further inspected using the same 

Panel: Research in context

Evidence before this study
It has been accepted knowledge that placebo response rates in 
antidepressant trials have been increasing over the past decades 
since 1970s. This fi nding has been associated with the increasing 
number of so-called “failed” antidepressant trials, and many 
authors have examined and debated factors behind this 
association, such as depressive symptoms’ severity, infl ation of 
baseline score, and the use of placebo run-in phases in the trial 
design. Unfortunately, previous reviews have been based on 
incomplete datasets or used inappropriate statistical methods 
(for instance, the association between the proportion of placebo 
responders and the year of publication was examined as 
correlation coeffi  cients or linear regressions without taking into 
account the precision  of estimated proportion in each included 
study and erroneously assuming normal distribution for 
proportions). We did a systematic and comprehensive search for 
published and unpublished randomised trials of fi rst-generation 
and second-generation antidepressants for acute treatment of 
adult patients with major depression (update: January, 2016), to 
examine the association between proportion of placebo-
responders and study and patient characteristics.

Added value of this study
We identifi ed a dataset of 252 placebo-controlled double-blind 
studies done since 1978 (overall, 26 324 participants randomly 

assigned to placebo). In our large dataset, there was a 
structural break in 1991, and the average placebo response 
rate in antidepressant trials has basically remained constant in 
the range of 35–40% since 1991. We were able to replicate the 
reported increase in placebo response rates before 2000. 
However, we found that this analysis was confounded by 
methodological factors (such as shorter duration of trials and 
preponderance of single-centre studies), which were frequent 
in the very early trials and became less often employed since 
1990s. Controlling for these variables, the association between 
placebo response rate and study year was no longer signifi cant.

Implications of all the available evidence
Placebo response rates in antidepressant trials have, on 
average, stayed constant over the past 25 years. This  new 
evidence should have an eff ect on the interpretation of the 
scientifi c literature and future psychopharmacology, with both 
clinical and methodological implications. In terms of study 
design, some important factors should be reconsidered. 
Appropriately timed assessments and multicentre design are 
necessary for trials to provide results directly relevant and 
applicable to real-world clinical practice. Trialists need to use 
design characteristics to make their trials as clinically relevant 
as possible.
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eligibility criteria. Any disagreements were resolved by 
discussion or in consultation with a third member of the 
review team. Two or more people (TAF, ACi, LZA, YO, 
NT, or YH) then independently extracted data using the 
pre-defi ned data extraction sheet. Two or more 
independent raters also assessed the quality of each 
study using the Cochrane risk of bias tool.16 Each study 
was then classifi ed as having low risk of bias (none of the 
domains rated at high risk of bias and three or fewer 
domains rated at unclear risk), moderate risk of bias 
(one domain rated at high risk of bias or none rated at 
high risk of bias but four or more at unclear risk), or high 
risk of bias (all other cases).15

As we obtained information from various sources 
including single trial publications, published meta-analyses, 
regulatory agencies’ documents, and company website 
information, great eff orts were expended to identify and 
avoid duplication, both before and after data extraction, and 
to contact original study authors for supplemental 
information, if needed.

Statistical analyses
We examined the proportions of placebo response in the 
placebo groups of all the identifi ed trials in the following 
manner. We fi rst tabulated the proportion of placebo 
response by half-decades since the earliest trial. The log-
transformed proportion of responders was meta-
analytically synthesised for each half decade, using the 
random eff ects model and the method of moments17 to 
estimate the between-study component of variance τ² 
with the metan command in Stata version 14.1 (StataCorp, 
College Station, TX, USA). We defi ned response as a 
50% or greater reduction in the total score from baseline 
to week 8 on a standardised observer-rating scale for 
depression. We used the Hamilton Rating Scale for 
Depression (HRSD) or, if HRSD was not used, another 
standardised and validated observer-rating scale 
such as the Montgomery-Asberg Depression Rating 
Scale (MADRS). Since we were interested in the acute 
treatment of major depression, assessments had to be 
done between 4 and 12 weeks, and the ones closest to 
8 weeks were prioritised. We excluded longer-term 
studies from the statistical analyses if they did not 
provide data for the 4–12 week period. When the number 
of responders was not reported but baseline mean and 
endpoint mean and its standard deviation on the 
depression rating scale were provided, we calculated the 
number of responders by using a validated imputation 
method.18 To abide by the intention-to-treat principle, we 
used the number of patients randomised as the 
denominator of our primary analysis and we assumed 
any participants with an unknown outcome to be 
non-responders in accordance with a validated method to 
estimate relative treatment eff ects.19

Next we examined if there was any structural break in 
this time series—ie, when a time series abruptly changes 
at a point in time, by applying the command estat sbsingle 

in Stata to our series of meta-analytically pooled response 
rates for each year from 1978 to 2015. The structural break 
test helps us to determine when and whether there is a 
signifi cant change in the data series. We then ran a 
meta-regression of log of placebo response rate by the 
year of study completion. We gave preference to this 
variable over the year of publication because, by defi nition, 
the latter is unavailable for unpublished studies. We next 
ran meta-regression of log of placebo response rates by 
year of the study completion while controlling for various 
participant and study design characteristics. We recorded 
depression severity as measured by diff erent versions of 
HRSD and MADRS into HRSD-17 scores by using the 
conversion table based on the item response theory.20 We 

Figure 1: Study selection
*The total added number exceeds 252 because 60 trials involved in more than 
one active drug.

252 randomised placebo-controlled trials included
 14 comparing agomelatine against placebo
 25 comparing amitriptyline against placebo
 23 comparing bupropion against placebo
 11 comparing citalopram against placebo
 16 comparing desvenlafaxine against placebo
 21 comparing duloxetine against placebo
 19 comparing escitalopram against placebo
 33 comparing fluoxetine against placebo
 10 comparing fluvoxamine against placebo
 5 comparing levomilnacipran against placebo
 9 comparing mirtazapine against placebo
 7 comparing nefazodone against placebo
 45 comparing paroxetine against placebo
 11 comparing reboxetine against placebo
 17 comparing sertralline against placebo
 10 comparing trazodone against placebo
 19 comparing venlafaxine against placebo
 4 comparing vilazodone against placebo
 14 comparing vortioxetine against placebo

51 excluded
 22 without study year
 23 without number of responders
 6 without study year and number
 of responders

303 potentially relevant studies identified from the
 literature search

Number of 
studies

Range of 
proportions of 
responders

Weighted mean 
proportion of 
responders (95% CI)

I², % Tau

1978–85 27 0·00–0·41 0·30 (0·27–0·33) 12·0% 0·087

1986–90 32 0·08–0·50 0·28 (0·25–0·31) 32·1% 0·171

1991–95 34 0·14–0·54 0·35 (0·32–0·39) 71·6% 0·232

1996–2000 39 0·21–0·53 0·38 (0·35–0·41) 69·3% 0·181

2001–05 47 0·18–0·58 0·40 (0·37–0·42) 72·8% 0·176

2006–10 46 0·23–0·70 0·37 (0·34–0·40) 78·3% 0·207

2011–15 27 0·17–0·63 0·36 (0·33–0·40) 84·9% 0·232

All years 252 0·00–0·70 0·36 (0·35–0·37) 74·1% 0·211

Table 1: Proportion of placebo responders by half-decades 
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entered each variable individually in addition to the study 
year fi rst, and when the participant or study characteristics 
proved to exert signifi cant infl uence, they were entered 
together to see whether the association between log of 
placebo response rates and the year of the study was 
aff ected. For meta-regression, we used the metareg 
command in Stata with the method of moments estimator 
for heterogeneity. The percentage of heterogeneity 
standard deviation that is explained by additional 
covariates was monitored and reported.

The infl uential study by Walsh and colleagues1 was 
published in 2002 and included trials up to 2000. We 

examined whether we could replicate their fi nding by 
limiting our sample to trials up to the year 2000, while 
taking a statistically more appropriate dependent variable 
and employing meta-analytic methods with proper 
weighting. We fi rst ran simple meta-regression by year of 
the study and then examined if additional study 
characteristics aff ected the association.

We did the following sensitivity analyses to test the 
robustness of our primary fi ndings: (1) exclusion of 
studies that imputed the number of responders based on 
the continuous depression severity scores;18 (2) use of the 
number of participants analysed instead of the number of 
participants randomised as denominator for calculations 
of the response rate; (3) use of the year of publication 
instead of the year of study completion; (4) exclusion of 
unpublished studies; (5) exclusion of studies at high or 
moderate risk of bias; (6) use of log-odds of placebo 
response instead of log of placebo response rate as the 
dependent variable; (7) use of pre–post change on the 
rating scale as the dependent variable.

Role of the funding source
The funders of the study had no role in study design, 
data collection, data analysis, data interpretation, or 
writing of the report. TAF and ACi had full access to all 
the data in the study and had fi nal responsibility for the 
decision to submit for publication

Results
The literature search identifi ed 303 placebo-controlled 
trials. However, in 51 of them either the year of the 
study or any information about effi  cacy was missing, so 
the remaining 252 studies constituted the dataset for 
our analysis (134 randomised trials with published 
data only, 74 with both published and unpublished data, 
and 44 studies with unpublished data only; fi gure 1). 
The characteristics of the included studies are 
summarised in the appendix. Between 1978 and 2015, 
placebo response rates ranged widely from 0% to 70% 
but the weighted mean proportion of responders 
appeared to converge towards 35% to 40%, especially 
after the early 1990s (table 1). It must be noted that 
overall the I-squared value remained high (74·1% 
overall), indicating substantial heterogeneity in placebo 
response rates among the included trials throughout 
these years.

The structural break test suggested that the break date 
was the year 1991 (p=0·04), which coincided well with 
the observed values reported in table 1. When pooled 
through meta-analysis, the summary response rate for 
this time period was 0·37 (95% CI 0·36–0·39) with a 
heterogeneity standard deviation of 0·203. We ran 
meta-regression to examine the trend after this date and 
also to explore possible confounders in the association. 
Figure 2 shows meta-regression of log of proportion of 
placebo response by the year of the study completion 
after 1991. Since 1991, the relative risk in the proportion 

Figure 2: Meta-regression of log-proportion of response to placebo by study year since 1991 (193 studies)
RR=relative risk.

Lo
g−

pr
op

or
tio

n 
of

 re
sp

on
se

1990 1995 2000 2005 2010 2015
Study year

−2·0

−1·5

−1·0

−0·5

0 RR 1·00 (95% Cl 0·97–1·03) for every 5-year increase

Figure 3: Meta-regression of log-proportion of response to placebo by study year up to 2000 (132 studies)
RR=relative risk.

−3·0

−2·5

−2·0

−1·5

−1·0

−0·5

Lo
g−

pr
op

or
tio

n 
of

 re
sp

on
se

1980 1985 1990 1995 2000
Study year

RR 1·10 (95% Cl 1·05–1·15) for every 5-year increase

See Online for appendix



Articles

www.thelancet.com/psychiatry   Vol 3   November 2016 1063

of placebo response was 1·00 (95% CI 0·97–1·03, 
p=0·99) for every 5-year increase in the study year. 
When individual participant or study design 
characteristics were examined, the length of the study 
and the number of study centres emerged as signifi cant 
factors: the longer studies had greater response rates, 
and the multicentre trials had greater response rates 
than single-centre studies (RR 1·03, 95% CI 1·01–1·05 
for 1 more week in trial length; 1·32, 1·11–1·57 for 
multicentre trials vs single-centre trials). When both 
variables were entered together in the meta-regression, 
both remained signifi cant predictors (RR 1·03, 95% CI 
1·00–1·05, for trial duration; 1·31, 1·10–1·56 for 
multicentre trials) whereas the study year remained 
non-signifi cant (0·99, 0·96–1·01, for every 5-year 
increase). This multivariable model explained 2·2% of 
the total heterogeneity standard deviation.

We examined if we could replicate Walsh and 
colleagues’ fi ndings1 by limiting the studies up to the 
year 2000. The summary response rate from simple 
meta-analysis was 0·34 (95% CI 0·32–0·35) with a 
heterogeneity standard deviation 0·223. Meta-regression 
of log of proportion of placebo responders by the study 
year up to 2000 clearly indicated the increasing placebo 
response (RR 1·10, 95% CI 1·05–1·15, p<0·0001, for 
every 5-year increase; fi gure 3, table 2). When possible 
confounders were examined individually in meta-
regression, the number of study centres, the dosing 
schedule, the length of the trial, and the number of 
patients randomised emerged as possible confounders 
(table 2). In addition to the same tendencies observed for 
the studies after 1991 for the number of weeks and the 
number of study centres, studies using fi xed dose 
regimens showed lower placebo response rates than 
those using fl exible dose regimens, and the smaller 
groups tended to show lower response rates. When all 
these four variables were entered into multivariable 
meta-regression, the mean response rate for a 
hypothetical 4-week, single-centre trial with fi xed dose 
regimen in the earliest year of publication (1978) was 
estimated to be 0·19 (95% CI 0·16–0·23). The response 
rate increases for a multicentre trial, for a fl exible dosing 
schedule, and for 1 more week in the length in the trial 
were still signifi cant (table 2). However, the eff ect of the 
study year and the number of patients randomised were 
no longer signifi cant. This multivariable model was able 
to explain 28·4% of the total heterogeneity and 18·4% of 
the residual heterogeneity of the meta-regression model 
with the study year alone. When we examined the secular 
changes in these characteristics through the years, we 
found that the studies were much shorter and more often 
single-centred in the 1980s than in 1990s and later, 
whereas the fl exible dose regimen became increasingly 
unpopular in the 2000s and later (table 3).

All sensitivity analyses revealed no eff ect of year among 
studies after 1991, providing support for robustness of 
our main fi ndings (appendix).

Discussion
In our study, we found that the average placebo response 
rate in antidepressant trials has remained constant in the 
range of 35–40% since 1991, year at which we found a 
structural break. We were able to replicate the reported 
increase in placebo response rates before 2000, but this 
association was no longer signifi cant when controlling 
for methodological factors (such as shorter duration of 
trials and preponderance of single-centre studies), which 

Number 
of 
studies

Study year RR
(for every 5-year 
increase, 95% CI)

Covariate RR (95% CI) 
[interpretation]

Tau

Model with year as covariate

Year 132 1·10 (1·05–1·15) ·· 0·196

Models with year and one additional covariate

Additional covariate

Age 119 1·10 (1·05–1·15) 1·00 (0·92–1·08) [for every 10-year 
increase in mean age]

0·198

Sex 57 1·10 (1·02–1·18) 1·03 (1·00–1·07) [for every 10% 
increase in proportion of women]

0·208

Region 130 1·10 (1·05–1·15) 0·94 (0·77–1·14) [North America vs 
Europe];
1·03 (0·81–1·31) [cross-continental vs 

Europe]

0·202

Number of study centres 118 1·07 (1·02–1·11) 1·37 (1·21–1·56)[multicentre vs 
single-centre]

0·180

Setting* 66 1·06 (1·00–1·14) 0·86 (0·70–1·06) [secondary or 
tertiary care vs primary care]

0·205

Patient status† 119 1·10 (1·05–1·15) 1·00 (0·87–1·16) [outpatients vs 
inpatients]

0·202

Baseline eligibility 
threshold‡

108 1·09 (1·04–1·14) 0·96 (0·85–1·07) [for every fi ve point 
increase in HAMD17 threshold score]

0·193

Baseline severity‡ 111 1·09 (1·04–1·14) 0·91 (0·83–1·00) [for every fi ve point 
increase in baseline HAMD17]

0·181

Number of arms 132 1·10 (1·05–1·15) 1·13 (0·78–1·63) [one arm more] 0·198

Placebo run-in 106 1·10 (1·04–1·15) 0·89 (0·75–1·06) [present vs absent] 0·192

Flexible vs fi xed dose 
regimen

131 1·10 (1·06–1·15) 1·13 (1·01–1·27) [fl exible vs fi xed] 0·187

Length of trial (in weeks) 124 1·05 (1·00–1·11) 1·05 (1·02–1·08) [1 week more] 0·182

Rescue medication 57 1·07 (0·99–1·15) 0·90 (0·76–1·07) [present vs absent] 0·191

Number of randomised 
patients

132 1·08 (1·03–1·13) 1·11 (1·02–1·22) [100 participants 
more]

0·196

Multivariable meta-regression (using all signifi cant variables)

Study year 112§ 1·04 (0·99–1·09)§ ·· 0·160§

Number of study centres ·· ·· 1·41 (1·22–1·62) ··

Flexible vs fi xed dose 
regimen

·· ·· 1·17 (1·04–1·31) ··

Length of trial ·· ·· 1·04 (1·01–1·06) ··

Number of randomised 
patients

·· ·· 0·97 (0·89–1·07) ··

RR=relative risk. *Studies done in both primary and secondary or tertiary care were classifi ed as ones in primary care. 
†Studies recruiting both inpatients and outpatients were classifi ed as ones recruiting inpatients. ‡Converted into 
Hamilton Rating Scale for Depression-17 using the conversion table.20 §Results for all five variables.

Table 2: Factors infl uencing proportion of placebo responders before 2000  
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were frequent in the very early trials and became less 
often used since 1990s.

This is the largest systematic review of antidepressant 
randomised trials done so far and sheds new light in 
the current heated debate about diminishing effi  cacy of 
antidepressant drugs. First, the average placebo response 
rates have stayed constant since 1991 in the range of 
35–40%. Second, the myth of increasing placebo 
response was due to the exceptionally low rates in 1980s 
and before, which were confounded especially by the 
shorter duration of the trials and the preponderance of 
single-centre studies. These fi ndings are quite contrary 
to the heretofore almost unanimously held belief in 
the medical literature that the antidepressant trials 
are fraught by increasing placebo response rates 
(interestingly, the meta-analysis by Rief and colleagues6 
found that only doctor-reported outcomes, such as 
HAMD scores, showed the rise in placebo response of 
studies published before 2000, but this was not true for 
patient-reported outcomes).1–6,14

Based on our large dataset, however, there is no doubt 
now that the average placebo-response rates have been 
staying constant since 1990s, as far as antidepressant trials 
in depression are concerned. These results are robust 
since they remained consistent in all the sensitivity 
analyses. It might well be the case, however, that the 
association is diff erent in other psychiatric disorders.21,22

The second insight may do away with much speculation 
in the literature about the causes of increasing placebo 
response. Of the variables found to be signifi cant in the 
scientifi c literature, when we examined, in our much larger 
dataset and with appropriate statistical methods, the length 
of trial, the number of study centres, the number of 
randomised patients, the baseline severity, the number of 
groups, and the dosing schedule, only the length of trial and 
the number of study centres were found to exert consistent 
infl uence independently of each other. Previous fi ndings of 
the association between increasing placebo response rates 
and study year became non-signifi cant when we controlled 
for the confounding factors. In other words, the reported 
increase before 2000 is a methodological artifact because, 
when the relevant trial design characteristics were held 

relatively constant after 1990s, the placebo response rates 
stayed stable. Publication status did not infl uence this 
association since exclusion of unpublished studies did not 
change the fi ndings (appendix).

There are several strengths of our study. First, we were 
able to include 252 placebo-controlled studies of 
antidepressants published between 1978 and 2015, in 
contrast to the 75 studies included in the study by Walsh 
and colleagues (up to 2000)1 or 107 studies included in 
the study by Undurraga and colleagues (up to 2010).14 
We cannot rule out the possibility that our search still 
failed to identify some unpublished studies; however, 
the total number of participants on placebo in the 
current study was three-to-four times larger than in the 
previous studies (26 323 vs 62851 or 992514). Second, we 
used methods that were more appropriate statistically 
throughout the analyses by taking the log of response 
rate instead of raw rates, by weighting the studies by 
their sample sizes, and by using the objective method to 
detect the change point in the longitudinal time series.

This study has some limitations. We included trials of 
an a-priori defi ned list of fi rst-generation and second-
generation antidepressants but we were not able to 
include all medications known to act as antidepressants 
to date. However, this approach was inevitable as there is 
no uniformly accepted list of eff ective antidepressants 
and some compounds might be approved for major 
depression in some countries but not in others. 
Moreover, by specifying the drugs to focus on, we think 
we were able to conduct a more systematic and 
comprehensive search for both published and 
unpublished trials, which is demonstrated by the size of 
the current dataset that far exceeds those of any previous 
study on the topic. To be clinically informative, we 
included only licensed drugs, therefore we did not 
include studies of drugs whose development failed. This 
failure could have happened because of very high 
response rates. The non-inclusion of placebo response 
rates from failed development programmes could have 
biased our sample of eligible studies toward a lower 
rate of placebo response; however, we carried out a 
comprehensive search of more than 250 published and 
unpublished trials and we do not think that the potential 
omission of a handful of such studies would materially 
aff ect the overall results.

The substantial heterogeneity as suggested by high 
I-squared values suggests that the placebo response rates 
remain highly variable through the years. To address this 
methodological issue, we therefore used the random eff ects 
meta-analytic methods.23 Only access to individual patient 
data would allow researchers to better evaluate moderators 
and mediators of treatment eff ect; however, this is not 
always easy and often very time consuming.24 Moreover, this 
analysis should be carried out in a systematic way and 
across multiple drugs, and not limited to a small sample of 
available studies about one drug, as previously done in the 
fi eld of antidepressant trials.25

Number 
of studies

Mean length 
of trial, weeks 
(range)

Multicentre 
trials, n (%)

Flexible 
dosing, 
n (%)

1978–1985 27 4·6 (4–6) 13 (48·2%) 23 (85·2%)

1986–1990 32 5·8 (4–8) 11 (34·4%) 24 (75·0%)

1991–1995 34 6·7 (4–12) 22 (64·7%) 25 (73·5%)

1996–2000 39 8·0 (4–12) 34 (87·2%) 29 (74·4%)

2001–2005 47 7·8 (6–12) 44 (93·6%) 20 (42·6%)

2006–2010 46 7·6 (6–12) 45 (97·8%) 18 (39·1%)

2011–2015 27 8·1 (6–12) 25 (92·6%) 3 (11·1%)

All years 252 7·1 (4–12) 194 (77·0%) 142 (56·4%)

Table 3: Secular changes in study characteristics of placebo-controlled 
trials of antidepressants 
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When we replicated Walsh and colleagues’ fi ndings 
before 2000, very early studies were on average smaller 
than those published later. This diff erence means that in 
the meta-regression analysis the study year was correlated 
with study weights, potentially challenging the 
assumptions of a joint analysis. When the sample size 
was examined as a univariable explanatory variable, it 
was a signifi cant predictor but lost its signifi cance when 
entered together with other covariates in the multivariable 
model (table 2). We also ran a post-hoc non-weighted 
multivariable regression, which indicated that neither 
the study year nor the sample size was a signifi cant 
predictor, diff erently from what was previously reported.26

In conclusion, even if the average response to placebo 
has remained constant over the past 25 years, 35–40% is 
still a high proportion of patients. Assuming this is the 
best estimate we have of an average response to placebo, 
important implications for clinicians and researchers can 
be drawn. The expectation of improvement, classic 
conditioning, and the contact with a health-care 
environment with supportive and therapeutic features 
contribute to the objective response observed in patients 
with major depression who are randomly assigned to 
placebo.27 These non-pharmacological aspects, however, 
are usually not provided to the same extent in standard 
clinical practice. Clinicians should create a specifi c context 
and level of therapeutic contact, to enhance non-specifi c 
eff ects of treatment and gain greater treatment response.28 
In terms of research, innovation in psychopharmacology 
is urgently needed not only for drug discovery and 
development, but also in terms of clinical trials’ design. 
The key question is whether there is still need to have 
placebo-controlled phase 3 studies.29 Clinical research 
organisations have been running trials in depression for 
most pharmaceutical companies since the early 1990s and 
they are fi nancially incentivised to have as many visits as 
possible to increase the duration and therefore the cost 
per patient of the trial. Moreover, they tend to use as many 
centres as possible so that the study is completed sooner. 
To evaluate the next putative antidepressants, future 
studies should require the development of more effi  cient 
study designs to improve signal detection in drug 
development studies and an increased antidepressant 
response in clinical treatment.30 It is time for academics, 
pharmaceutical industry, and regulators to create new 
models of drug discovery and drive innovation in the 
methodology of drug development.31
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