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IMPORTANCE Single-blind placebo run-in (PRI) periods are common in randomized clinical
trials (RCTs) of treatment for depression. They aim to increase sensitivity to detect drug
effects; however, the association of PRI periods with study outcomes remains unclear. This is
concerning given the costs of PRI periods to patients and investigators.

OBJECTIVE To examine the association of the use of PRI periods with the placebo response,
drug response, and drug-placebo difference among RCTs of antidepressants.

DATA SOURCES MEDLINE, Embase, the Cochrane Central Register of Controlled Trials, and
PsycINFO, as well as repositories of unpublished studies, were systematically searched up to
July 2021.

STUDY SELECTION Included studies were double-blind, placebo-controlled RCTs of
antidepressant medication among adults with depressive disorders.

DATA EXTRACTION AND SYNTHESIS Data were extracted into a coding sheet, including the
characteristics of studies, the characteristics of PRI periods, and the outcomes of studies.

MAIN OUTCOMES AND MEASURES Study outcomes were the primary depression symptom
measure reported by the RCT. These outcomes were used to calculate effect sizes (Hedges g)
of the within-group drug response and placebo response as well as the drug-placebo
difference. Random-effects meta-analysis was used to calculate effect sizes, and subgroup
analyses were used to compare outcomes depending on use of PRI periods.

RESULTS A total of 347 trials (representing 89 183 participants) were included; 174 studies
(50%) reported using a single-blind PRI period. Response outcome data were available for
189 studies. Studies using PRI periods reported a smaller placebo response (g = 1.05 [95% CI,
0.98-1.11]; I2 = 82%) than studies that did not use a PRI period (g = 1.15 [95% CI, 1.09-1.21];
I2 = 81%; P = .02). Subgroup analysis showed a larger drug response size among studies that
did not use a PRI period (g = 1.55 [95% CI, 1.49-1.61]; I2 = 85%) than those that did use a PRI
period (g = 1.42 [95% CI, 1.36-1.48]; I2 = 81%; P = .001). The drug-placebo difference did not
differ by use of PRI periods (g = 0.33 [95% CI, 0.29-0.38]; I2 = 47% for use of a PRI period vs
g = 0.34 [95% CI, 0.30-0.38]; I2 = 54% for no use of PRI periods; P = .92). The likelihood of
response to drug vs placebo also did not differ between studies that used a PRI period (odds
ratio, 1.89 [95% CI, 1.76-2.03]) and those that did not use a PRI period (odds ratio, 1.77 [95%
CI, 1.65-1.89]; P = .18).

CONCLUSIONS AND RELEVANCE This study suggests that RCTs using PRI periods yield smaller
within-group changes across both placebo and drug groups compared with RCTs without PRI
periods. The reduction in effect size across groups was equivalent in magnitude.
Consequently, PRI studies do not observe larger drug-placebo differences, suggesting that
they do not increase trial sensitivity. As such, given the resources and probable deception
required and risk to external validity, the practice of using PRI periods in RCTs of
antidepressants should be ended.
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D epression is a common condition affecting approxi-
mately 1 in 10 adults.1 In health care settings, the de-
tection and management of depression have steadily

improved over time.2 Prescribing practices and decision-
making in such settings rely on evidence from randomized
clinical trials (RCTs). Thus, it is crucial that these RCTs are con-
ducted in a way that maximizes their validity and minimizes
costs.

A common practice within RCTs of antidepressants is the
use of single-blind placebo run-in (PRI) periods. In typical PRI
periods, all participants are given placebo prior to randomiza-
tion. Then, those who demonstrate improvement within this
period are excluded, and the remaining participants are ran-
domly assigned to the treatment or control group. Placebo
run-in periods have been used for many decades3,4; however,
their theoretical and/or empirical basis is unclear. Early stud-
ies suggest that the use of PRI periods was based largely on
intuition3; some presumed that eliminating early placebo re-
sponders would lower placebo response rates after random-
ization, thereby increasing the difference between placebo and
active treatments.

Some early reviews have examined the association of the
use of PRI periods with the outcomes in RCTs of
antidepressants.3,4 In 1994, Trivedi and Rush3 analyzed 101
RCTs and found that the use of PRI periods did not alter the
drug-placebo difference in response, nor specifically the re-
sponse rates within the drug and placebo groups. In 2004, Lee
and colleagues4 reexamined this issue among 43 RCTs of se-
lective serotonin reuptake inhibitors, focusing on continu-
ous depression outcomes as a more sensitive indication of
symptom change. Lee and colleagues4 also found that the drug-
placebo difference was not associated with the use of PRI pe-
riods; however, they noted a numerically larger effect in stud-
ies using PRI periods. On this basis, the authors concluded that
their analyses were potentially underpowered and specu-
lated that the use of PRI periods may continue in order to
achieve small advantages. Since then, the use of PRI periods
in RCTs of antidepressants has persisted, although the preva-
lence of the use of PRI periods is unknown, as is whether the
use of PRI periods has changed over time.5-7

There is thus a need to further clarify the association of
PRI periods with study outcomes. When examining within-
group change, it may be that small differences emerge in 1 or
more trial groups that may affect the drug-placebo differ-
ence. The study by Lee and colleagues4 did not examine within-
group changes, whereas Trivedi and Rush3 examined only the
proportion of people reporting an improvement of 50% or
more, which may have been insensitive to detect small ef-
fects. Given that almost 20 years have passed since the study
by Lee and colleagues4 and given claims of an increasing pla-
cebo response over time,8 the effect of PRI periods may have
also changed.

Whether or not PRI periods improve trial sensitivity is non-
trivial given the high costs to investigators and participants.
Placebo run-in periods also present a notable departure from
what would be expected in clinical practice and therefore
minimize the external validity of RCTs. The ethical implica-
tions of PRI periods are also questionable.9 This practice first

involves the exclusion of treatment-seeking participants who
are eligible at the beginning of the trial and who may benefit
from full participation. In addition, a form of deception is re-
quired to conduct a single-blind PRI period. Within double-
blind RCTs, participants provide informed consent to be as-
signed to receive either drug or placebo. Conversely, a single-
blind PRI period involves deceiving participants into believing
that they may receive a real drug during this phase, while all
participants are given placebo.9 Ethical guidelines stipulate that
deception should be used in research only when methodologi-
cally necessary; therefore, PRI periods cannot be justified if
they do not improve trial sensitivity.

Given these issues, there is a need to carefully examine the
use of PRI periods in RCTs of antidepressants and whether
study outcomes differ depending on their use. To achieve this,
we systematically reviewed and analyzed the frequency, na-
ture, and outcomes associated with the use of PRI periods in
RCTs of antidepressants for depressive disorders. Specifi-
cally, we sought to (1) estimate the prevalence of the use of PRI
periods, (2) understand the characteristics of single-blind PRI
periods and the number of participants excluded during the
PRI period, and (3) examine the association of PRI periods with
the placebo response, drug response, and drug-placebo dif-
ference, using continuous outcome measures.

Methods
This systematic review and meta-analysis was prospectively
registered on the PROSPERO register (CRD42020139768; see
eTable 5 in the Supplement for changes to protocol after
registration) and conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) reporting guideline.10 Included studies were double-
blind, placebo-controlled RCTs of currently approved and
regulated antidepressant medication for adult participants who
met recognized diagnostic criteria for a depressive disorder.
We excluded studies that included individuals with bipolar
depression, nonoriginal RCTs (eg, secondary, subgroup, or long-
term analyses), RCTs with nonparallel designs (eg, crossover
designs), RCTs that included nondrug treatment groups (eg,
psychotherapy and acupuncture), and studies investigating

Key Points
Question Is the use of a placebo run-in (PRI) period associated
with different outcomes among randomized clinical trials (RCTs) of
antidepressants?

Findings In this systematic review and meta-analysis of 347 RCTs
of antidepressants comprising 89 183 participants, the use of PRI
periods was associated with a lower placebo and drug response
but was not associated with the drug-placebo difference.

Meaning This study suggests that the use of PRI periods is
common in RCTs of antidepressants, despite offering no apparent
benefits to RCT outcomes; given the risks and costs of PRI periods,
their practice should be ceased.
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adjunctive medication (eg, drug A and drug B, drug A and
placebo).

Search Strategy and Study Selection
We systematically searched the literature for published and un-
published records. The electronic databases MEDLINE,
Embase, PsycINFO, and the Cochrane Register of Controlled
Trials were searched up to July 2021, with no lower date lim-
its. Search terms were constructed according to 3 stems relat-
ing to (1) depressive disorders, (2) antidepressant medica-
tions, and (3) RCTs. Searches were limited to English-
language records. See the eMethods in the Supplement for a
full description of study search terms. The US National
Library of Medicine (ClinicalTrials.gov), European Clinical
Trials Register, and the reference lists of existing reviews
of unpublished data11 were also searched for unpublished
records.

After search and retrieval, titles and abstracts of re-
trieved records were reviewed by 1 researcher (A.J.S.), with a
random 10% reviewed by a second researcher. Full texts were
reviewed independently by 2 researchers, with disagree-
ments resolved through consensus.

Data Extraction
Data were extracted into a predesigned coding sheet,
including relevant trial and sample characteristics. We also
coded whether studies used a PRI period or not. For studies
using a PRI period, we recorded its length, the criteria for
excluding participants, the rationale for using the PRI
period, and the number of participants excluded. Relevant
outcome data were also extracted, namely, the mean (SD)
scores or the mean (SD) difference in scores on the primary
depression outcome between baseline and the primary end
point. Response rate data in each treatment group (ie, those
reporting ≥50% reduction in the primary outcome) were
also extracted for secondary analysis. When outcome data
were incomplete, further data were requested from con-
tactable authors (ie, where a corresponding email was pro-
vided or obtained) on 2 occasions.

Data Analysis
We first conducted a descriptive analysis of study character-
istics. Potential factors associated with the use of a PRI
period were examined using binary logistic regression
analyses, including year of publication, sample size, trial
length, study location, industry sponsorship status, study
setting, type of depressive disorder, antidepressant class,
and risk of bias judgment. For these analyses, SPSS, version
25 (IBM Corp) was used.

Meta-analysis
A meta-analysis was conducted in Comprehensive Meta-
analysis, version 3 (Biostat Inc) using random-effects mod-
els. We calculated treatment effect size using Hedges g,
which quantifies the mean difference between groups
divided by the pooled SD and includes a correction for small
sample size.12 We calculated the Hedges g for 3 outcomes of
interest: the within-group change (ie, from pretreatment to

posttreatment) for the drug and placebo groups, as well as
the drug-placebo difference. To calculate the within-group
Hedges g for studies reporting only baseline and posttreat-
ment mean (SD) values, the correlation between observed
scores is needed. Because this was not reported in any stud-
ies, fixed pre-post correlation was assumed in this meta-
analysis. Previous meta-analyses have suggested imputing
values ranging from 0.213 to 0.7.14 We therefore adopted a
value of 0.5 for both within-group effects and conducted
sensitivity analyses using a pre-post correlation of 0.2 and
0.7. No change in the pattern of results was identified. For
the between-group effects, we approached multiplicity (by
multiple comparisons between separate drug groups and a
single placebo group) by adjusting the sample size of the
placebo group, as recommended.15

Heterogeneity was examined with the Cochran Q value and
its P value,16 although the Q test can be overly sensitive with
larger samples of studies.17 Heterogeneity was also reported
using the I2 statistic and its 95% CIs, which report the percent-
age of variance in observed effects due to variance in true ef-
fects rather than sampling error.18 The τ2 value was reported
as a measure of between-study variance.19 Finally, 95% pre-
diction intervals were calculated to assess the dispersion of ef-
fect sizes and identify where 95% of true effects would be ex-
pected to fall.20

Moderator Analysis
Subgroup analysis was used to determine whether the Hedges
g values differed depending on the use of PRI periods. We used
the mixed-effects model, where studies within subgroups were
pooled using the random-effects model and between-group
differences were tested using the fixed-effects model.19

Secondary Analyses
We repeated the primary moderator analyses to determine
whether the pooled response rate outcomes (reported as the
pooled prevalence of response and the odds ratio between
treatment and placebo) differed depending on the use of PRI
periods. To further explore heterogeneity, the moderator analy-
ses for studies that used a PRI period vs those that did not use
a PRI period were repeated within a range of subgroups, in-
cluding drug class, industry sponsorship, risk of bias rating,
and publication status. Finally, meta-regression was also used
to determine whether the number of participants excluded dur-
ing the PRI period was associated with the placebo response,
treatment response, or between-group effect size.

Risk of Bias
Study quality and risk of bias were evaluated using the Coch-
rane Risk of Bias tool.21 This tool assesses the potential risk of
bias arising from the randomization process, deviations from
the intervention, missing outcome data, measurement of the
outcome, and selection of the reported result. Risk of bias re-
garding selection of the reported result was modified for stud-
ies published prior to 2004, given that earlier studies were not
expected to preregister or publish RCT protocols. Across each
domain and overall, risk of bias was rated as either being low,
having some concerns, or being high.21
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Publication Bias
We examined publication bias for the drug-placebo differ-
ence by inspecting funnel plot symmetry (which plots each
study effect size against its SE), along with the Egger weighted
regression as a statistical test of asymmetry.22 The trim-and-
fill analysis of Duval and Tweedie23 was used to estimate the
number of missing studies and the estimated effect size if these
studies were included in the meta-analysis.

Results
After systematic search, 11 573 articles were identified (includ-
ing 2924 duplicates). A total of 780 remained after title and
abstract review. After full-text review, 347 studies (represent-
ing 89 183 participants) met eligibility criteria and were re-
tained for data extraction (Figure 1). See Table 1 for summary
statistics of included studies and eTable 1 in the Supplement
for characteristics of individual studies.

Frequency and Nature of PRI Periods
Of the 347 studies included, 174 (50%) used a single-blind PRI
period. Several study features were associated with the use of
PRI periods, including year of publication, study location, study
sponsorship, risk-of-bias rating, and drug class (Table 2).

Length of PRI Period
Most studies specified a fixed PRI period (102 of 174 [59%]),
whereas 69 (40%) reported a variable PRI period (eg, 7-14 days).
Three studies did not specify the length of the PRI period.
Among studies reporting fixed length, the length of PRI peri-
ods ranged from 3 to 84 days (median, 7 days; mean [SD], 8.7
[8.0] days).

Figure 1. Search and Retrieval Process

11 573 Records identified with search strategy

780 Articles reviewed in depth for relevance

347 Articles meeting criteria

189 Articles with outcome data available

8649 Records after duplicates removed

433 Articles excluded after in-depth review
175 Not primary RCT (eg, secondary

analysis, pooled analysis)

15 No placebo condition

85 Inappropriate RCT methods
(eg, double-dummy RCT, participants
not randomized at baseline)

81 Not depressive disorder

77 Other

7869 Articles excluded on the basis of title
and abstract

RCT indicates randomized clinical trial.

Table 1. Summary of Included Study Characteristics

Characteristic No. (%) (N = 347)
Year of study

1960-1970 1 (0.3)

1971-1980 3 (1)

1981-1990 45 (13)

1991-2000 104 (30)

2001-2010 104 (30)

2011-2021 81 (23)

Location

International 42 (12)

North America 230 (66)

Europe 49 (14)

Asia 13 (4)

South America 7 (2)

Africa 2 (0.6)

Depressive disorder

Major 312 (90)

Persistent 10 (3)

Premenstrual dysphoric disorder 12 (4)

Mixed or other 11 (3)

Trial sponsorship

Unsponsored 51 (15)

Partial sponsorship 23 (7)

Fully sponsored 237 (68)

Not specified 36 (10)

Recruitment setting

Inpatient 18 (5)

Outpatient 307 (89)

Mixed or not specified 23 (7)

No. of active treatment groups

1 158 (46)

2 146 (42)

3 36 (10)

4 6 (2)

Trial length, wk

<4 4 (1)

4-5 27 (8)

6-7 108 (31)

8-9 115 (33)

10-11 14 (4)

12 62 (18)

>12 17 (5)

Primary antidepressant class

Atypical 45 (13)

Azapirone 2 (0.6)

Monoamine oxidase inhibitor 14 (4)

Norepinephrine reuptake inhibitor 12 (4)

Serotonin antagonist and reuptake
inhibitor

9 (3)

Serotonin and norepinephrine reuptake
inhibitor

62 (18)

Selective serotonin reuptake inhibitor 145 (42)

Tricyclic 47 (14)

Tetracyclic 11 (3)
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Criteria for Exclusion
In total, 98 of 174 trials (56%) reported criteria for excluding
participants after the PRI period. Thirty trials excluded those
who no longer met initial study eligibility criteria; 38 ex-
cluded participants with an improvement of 20% or more on
the primary outcome; 16 studies used similar improvement cri-
teria, although of a larger magnitude (eg, ≥25% or ≥30%); and
9 excluded participants who were rated as “much” or “very
much” improved on the Clinical Global Impression Scale.
Sixteen trials excluded participants whose scores were below
a particular severity cutoff, and 4 excluded participants who
no longer met diagnostic criteria for the depressive disorder
under study.

Reasons Provided
Of the 174 studies that used a single-blind PRI period, most (149
[86%]) reported using a PRI period without providing a rea-
son. Of the 25 trials providing 1 or more reasons for the use of
PRI periods, 22 reported that it was to identify and exclude pla-
cebo responders. Three studies reported that their PRI period
was also used to wash out existing psychotropic medication,

whereas 2 reported that the PRI period was used to monitor
and exclude participants who were not adherent to the study
drug alongside placebo responders. Two studies reported that
their PRI period would assist to maximize drug-placebo dif-
ferences.

Number of Participants Excluded
Only 35 of 174 trials (20%) reported the number of partici-
pants excluded after the PRI period. Of the 35 trials, between
0 and 101 participants were excluded (for a total of 719 par-
ticipants). The mean (SD) proportion of participants ex-
cluded was 9.5% (7.7%) (range, 0%-32%).

Association of Use of PRI Period With Study Outcomes
Data were available for 189 studies (53 091 participants). A total
of 148 studies used the Hamilton Rating Scale for Depression,24

38 used the Montgomery-Åsberg Depression Rating Scale,25 and
4 specified other primary outcomes. Table 3 displays the over-
all effect sizes and the results of subgroup analyses for the drug,
placebo, and between-group effect sizes. Figure 2 displays
these effect sizes and 95% CIs.

Table 2. Logistic Regression Analyses of Factors Associated With Studies’ Use of Placebo Run-in Periods

Factor OR (95% CI) Wald statistic P value
Year of publication 0.94 (0.92-0.96) 28.19 <.001

Sample size 1.00 (0.99-1.00) 0.32 .58

Trial length, wk 0.99 (0.96-1.02) 0.53 .47

Study location

International 1 [Reference] NA NA

North America 3.90 (1.87-8.15) 13.15 <.001

Europe 1.79 (0.73-4.37) 1.61 .21

Asia 1.25 (0.32-4.90) 0.11 .75

Pharmaceutical involvement

No sponsorship 1 [Reference] NA NA

Partial sponsorship 1.68 (0.61-4.64) 1.01 .32

Fully sponsored 2.73 (1.43-5.20) 9.31 .002

Study setting

Inpatient 1 [Reference] NA NA

Outpatient 0.84 (0.32-2.18) 0.13 .72

Depressive disorder

Major 1 [Reference] NA NA

Persistent 1.53 (0.42-5.53) 0.42 .52

Premenstrual dysphoric disorder 2.04 (0.60-6.91) 1.31 .25

Mixed or other 0.58 (0.17-2.03) 0.64 .39

Antidepressant class

Selective serotonin reuptake inhibitor 1 [Reference] NA NA

Serotonin and norepinephrine
reuptake inhibitor

1.11 (0.60-2.05) 0.12 .73

Tricyclic 0.67 (0.35-1.31) 1.37 .24

Atypical 0.18 (0.08-0.39) 18.04 <.001

Monoamine oxidase inhibitor 0.70 (0.23-2.11) 0.40 .52

Other 0.44 (0.20-0.94) 4.52 .03

Risk of bias

Low risk 1 [Reference] NA NA

Some concerns 1.03 (0.48-2.20) 0.01 .94

High risk 2.47 (1.24-4.94) 6.56 .01 Abbreviations: NA, not applicable;
OR, odds ratio.
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Drug Response
The overall within-group Hedges g for drug response was 1.49
(95% CI, 1.44-1.53; I2 = 84.27; τ2 = 0.10). Results of subgroup
analysis were significant, revealing a larger drug response size
among studies that did not use a PRI period (g = 1.55 [95% CI,
1.49-1.61]) vs those that did (g = 1.42 [95% CI, 1.36-1.48])
(P = .001).

Placebo Response
The overall within-group Hedges g for placebo response was
1.10 (95% CI, 1.06-1.15; I2 = 82.29; τ2 = 0.07). Results of sub-
group analysis were significant, revealing a larger placebo re-
sponse size among studies that did not use a PRI period (g = 1.15
[95% CI, 1.09-1.21]) vs those that did (g = 1.05 [95% CI, 0.98-
1.11]) (P = .02).

Drug-Placebo Difference
The overall effect size between drug and placebo groups
was 0.34 (95% CI, 0.31-0.37; I2 = 51.03, τ2 = 0.03). Results of
subgroup analysis were nonsignificant, with equivalent
effect sizes being observed among studies that used a PRI
period (g = 0.33 [95% CI, 0.29-0.38]) compared with those
that did not use a PRI period (g = 0.34 [95% CI, 0.30-0.38])
(P = .92).

Secondary Analyses
Moderator analysis was repeated using response rate out-
comes; between studies that used a PRI period and those
that did not use a PRI period, there was no significant differ-
ence for the pooled drug response, placebo response, or
drug-placebo difference. For studies that used a PRI period,
the odds ratio was 1.89 (95% CI, 1.76-2.03), whereas for
studies that did not use a PRI period, the odds ratio was 1.77
(95% CI, 1.65-1.89; P = .18) (eTable 2 in the Supplement).
Within all subgroups examined, the pattern of findings
remained unchanged (eTable 3 in the Supplement). Meta-
regression analyses showed no significant association
between the proportion of participants excluded and the
drug (β = 1.03, SE = 0.85; P = .22) or placebo response
(β = −0.19, SE = 1.23; P = .88). The association between the
proportion of participants excluded and the drug-placebo
difference was also not significant (β = −1.39, SE = 0.70;
P = .05).

Risk of Bias and Publication Bias
See eTable 4 in the Supplement for individual studies’ risk
of bias and a description of results. The funnel plot indi-
cated missing studies on the bottom left side of the mean
effect (eFigure in the Supplement), which was supported by
significant Egger test results. Trim-and-fill analysis sug-
gested 57 missing studies, with an adjusted effect size of
g = 0.26 (95% CI, 0.22-0.29).

Table 3. Overall Effect Size and Subgroup Analyses Depending on Use of PRI Periods

Characteristic No. Hedges g (95% CI)

Heterogeneity

P valuebQ valuea I2 statistic (95% CI) τ2 Value
95% Prediction
interval

Drug

Overall 277 1.49 (1.44-1.53) 1755.64 84.27 (82.60-85.79) 0.10 0.86-2.11

.001No PRI period 148 1.55 (1.49-1.61) 988.03 85.12 (82.94-87.02) 0.12 0.86-2.24

PRI period 129 1.42 (1.36-1.48) 681.47 81.22 (78.04-83.94) 0.08 0.87-1.97

Placebo

Overall 189 1.10 (1.06-1.15) 1006.62 81.29 (78.86-83.67) 0.07 0.58-1.64

.02No PRI period 106 1.15 (1.09-1.21) 548.57 80.68 (77.07-83.75) 0.07 0.61-1.69

PRI period 83 1.05 (0.98-1.11) 439.18 81.56 (77.31-84.64) 0.07 0.53-1.57

Drug vs placebo

Overall 277 0.34 (0.31-0.37) 563.70 51.03 (43.76-57.37) 0.03 0.01-0.66

.92No PRI period 148 0.34 (0.30-0.38) 322.57 54.43 (45.68-62.38) 0.03 0.00-0.68

PRI period 129 0.33 (0.29-0.38) 243.76 47.49 (34.96-56.94) 0.02 0.05-0.61

Abbreviation: PRI, placebo run-in.
a In all cases, the Cochran Q value was statistically significant (all P < .001).
b Corresponding to the comparison between PRI and non-PRI studies.

Figure 2. Within-Group and Between-Group Effect Sizes Calculated
Using Study Outcomes Depending on Use of Placebo Run-in (PRI)
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Discussion

The use of single-blind PRI periods is common among RCTs
of antidepressants, despite little evidence of their benefit. To
our knowledge, this study is the first to detect an association
between use of PRI periods and study outcomes. Our results
show that the within-group antidepressant response differs de-
pending on use of PRI periods, in which smaller within-group
symptom improvements are observed in both the drug and pla-
cebo groups among trials using PRI periods. However, this re-
duction in effect size was small, and its magnitude was equiva-
lent in both the drug and placebo groups. Consequently, the
drug-placebo difference observed when comparing studies that
used a PRI period and those that did not use a PRI period was
unchanged (g = 0.33 vs 0.34; P = .92). These findings suggest
that using PRI periods offers no advantages in terms of in-
creasing sensitivity to detect drug-placebo differences in RCTs
of antidepressants.

The likely explanation of our results is that excluding early
placebo responders reduces the overall placebo response af-
ter randomization (Figure 2). This finding is partly consistent
with original intuition but crucially neglects the observation
that drug responses consist of drug-specific effects plus pla-
cebo responses (ie, placebo effects along with other nonspe-
cific effects).26 The use and reasoning behind PRI periods high-
light an ongoing misconception that placebo responses do not
contribute additively to symptom improvement within ac-
tive treatment groups. Given that we identified that the drug
response was smaller in studies that excluded early placebo
responders, our results support this “additive model,” whereby
active treatment responses consist of the placebo response plus
the drug response. This finding is reassuring given that the ad-
ditivity assumption is inherent in the design of double-blind,
placebo-controlled RCTs, which isolate the drug effect by ex-
amining the difference between the drug and placebo
response.27

To our knowledge, the present study is the first synthesis
of information about what occurs during the PRI period and
what study features are associated with the use of PRI peri-
ods. Although numerous factors were associated with the use
of PRI periods, the use of PRI periods has decreased over time.
Their decreasing use may suggest a growing recognition that
this approach is limited, which these results confirm. Despite
this finding, a meaningful proportion (22%) of RCTs still used
PRI periods in the last 10 years, suggesting that this practice
remains common in some settings. Most studies (86%) did not
provide their reason for conducting PRI periods, the criteria
for exclusion, or further information about those excluded.
Among studies that provided a rationale, it was most com-
monly to “remove placebo responders,” which further illus-
trates the misconceptions already discussed. If studies do con-
tinue to use PRI periods, better reporting around these practices
is needed (including the rationale, criteria for exclusion, and
number excluded).

Two studies in our systematic review and meta-analysis
reported using a PRI period to exclude participants who
demonstrated nonadherence with treatment. This reason-

ing is also reflected in some guidelines that support the use
of PRI periods.28 However, such a practice likely reduces the
external validity of RCTs, given that nonadherence is inevi-
table within routine care. In addition, nonadherence is
likely to occur across all phases of the RCT.29 There may be
important circumstances whereby investigators seek to
understand the effect of adherence to treatment (eg, inves-
tigating dose-response relationships), and the use of a PRI
period in these situations may be somewhat justified. How-
ever, for those seeking to investigate the effects of adher-
ence to treatment, we recommend planned sensitivity
analyses excluding participants who were nonadherent as a
more straightforward approach.

Given that we collected data on the length of PRI peri-
ods and the number of participants excluded, we can esti-
mate the cumulative cost associated with this practice.
Assuming a mean length of 8.7 days across the 174 trials
using PRI periods, this accumulates to more than 4 years
within the RCT and 1090 years of participant time. Assum-
ing a mean proportion of 9.5% of 45 841 participants
excluded in all of the trials that used a PRI period, more
than 4350 participants may have been excluded prior to
randomization.

Placebo run-in periods also raise concerns about the ex-
ternal validity of RCTs of antidepressants. Most agree that the
generalizability of RCTs of antidepressants is already limited
owing to factors such as the prohibitive exclusion criteria
adopted in trials and the intensive monitoring of study
participants.30 Along with these factors, the use of PRI peri-
ods may further limit the generalizability of results to the
broader treatment-seeking population.

Finally, PRI periods raise ethical concerns about the
deception of participants,9 who may be unaware they are
receiving placebo prior to randomization. Deception prac-
tices in research are not inherently unethical in circum-
stances in which it is necessary to answer certain research
questions, and such knowledge gains outweigh the ethical
risks. However, the use of a PRI period does not appear to
meet such standards. As a result, we strongly recommend
that ethical review boards challenge the practice of using
PRI periods on this basis.

Limitations
This systematic review and meta-analysis has some limita-
tions; one was that data were not available from all trials,
particularly earlier RCTs. Despite this, the available evi-
dence suggests that the lack of effect of the use of PRI peri-
ods on study outcomes has not changed over time.3 In addi-
tion, high rates of heterogeneity were observed regarding
both the overall effects and those within studies that did
and did not use a PRI. While secondary analyses (eTable 3 in
the Supplement) within subgroups showed lower heteroge-
neity, these overall results suggest that there remain sources
of between-study variance that are not accounted for by our
primary analyses.

We observed a large placebo response (g = 1.05 [95% CI,
0.98-1.11]) in studies using PRI periods, suggesting that PRI pe-
riods do not eliminate placebo responses from RCTs. There are
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a few reasons why this may be the case. First, large placebo
responses in studies that use PRI periods could indicate that
the exclusion criteria in PRI phases are insufficient. Second,
given that antidepressants can take 2 to 8 weeks to produce a
benefit,31 it may be that many participants do not expect to im-
prove within the PRI phase. Third, nonspecific therapeutic ef-
fects (eg, the therapeutic alliance) that result from trial par-
ticipation may produce a benefit only after some time. In
addition, there is no known information about the success of
blinding during the PRI period and whether participants are
truly “masked” to this practice while undertaking the trial.
Future research should explore these possibilities. Fourth,
although PRI periods do not achieve the desired goal of elimi-
nating placebo responders from RCTs, there is a need for al-
ternative research paradigms that may further control for
placebo effects.

Conclusions

This systematic review and meta-analysis provides evidence to
suggest that the use of PRI periods has no scientific basis in trials
of antidepressants. At the same time, PRI periods carry numer-
ous costs and risks. These findings suggest that the use of PRI
periods should not continue in RCTs of antidepressants, and fu-
ture research is needed to investigate the use of PRI periods in
other settings and for other disorders. Although our results re-
veal that the use of PRI periods in RCTs of antidepressants car-
ries no benefits, they also provide strong reassurance that elimi-
nating this practice comes at no cost to trial outcomes. Our
results highlight the importance of ongoing investigations into
the conduct of RCTs and the risks associated with practices based
merely on precedent or intuition.
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