
Articles
Assessment of blinding in randomized controlled
trials of antidepressants for depressive disorders
2000−2020: A systematic review and meta-analysis
Yi-Hsuan Lin,a Ethan Sahker,a,b Kiyomi Shinohara,a Noboru Horinouchi,a Masami Ito,a Madoka Lelliott,a Andrea Cipriani,c,d

Anneka Tomlinson,e Christopher Baethge,f and Toshi A. Furukawa a*

aDepartment of Health Promotion and Human Behavior, Kyoto University Graduate School of Medicine and School of Public
Health, Kyoto, Japan
bPopulation Health and Policy Research Unit, Graduate School of Medicine, Kyoto University, Kyoto, Japan
cDepartment of Psychiatry, University of Oxford, Oxford, UK
dOxford Health NHS Foundation Trust, Warneford Hospital, Oxford, UK
eManchester Pharmacy School, University of Manchester, Oxford Road, Manchester M13 9PT, UK
fDepartment of Psychiatry and Psychotherapy, University of Cologne Medical School, Cologne, Germany
eClinicalMedicine
2022;50: 101505
Published online xxx
https://doi.org/10.1016/j.
eclinm.2022.101505
Summary
Background In double-blind randomized controlled trials (RCTs) of antidepressants, blinding can be broken due to
the apparent side effects, and unsuccessful blinding can lead to overestimation of effect sizes. New generation anti-
depressants with less severe side effects may be less susceptible to broken blinding. However, successfulness of
blinding in new generation antidepressant trials and its influence on trial effect size estimates remain unclear.

Methods Extending a previous systematic review assessing blinding successfulness in psychiatric trials (2000-
2010), we searched PubMed/Medline for double-blinded antidepressant RCTs (2010-2020) for trials assessing
blinding success. Our primary outcome was the degree of blinding successfulness, measured as kappa statistics
between guesses and true allocations. We used random-effects meta-analysis to synthesize studies. We used meta-
regression and Pearson’s r to examine the relationship between blinding success and effect sizes. This study is regis-
tered with PROSPERO (CRD42021249973).

Findings Among 154 eligible studies, 11 (7¢1%) contained information on blinding assessment between 2010 and
2020. Five studies were added from the previous review, and altogether nine of the 16 studies provided usable data.
Agreement in individual studies ranged from k=-0¢14 to 0¢38. The summary agreement between guesses and the
truth was 0¢21 (95% CI: 0¢14 to 0¢28) among patients and 0¢17 (95% CI: 0¢05 to 0¢30) among assessors. Blinding
success was not associated with effect size (patients: r = 0¢37, p = 0¢32; assessors: r = 0¢28; p = 0¢72). Meta-regression
also failed to find a significant relationship between blinding success and depression effect sizes (b=0¢06, p = 0¢09).

Interpretation Less than 10% of the antidepressant RCTs reported blinding assessment. The results in new genera-
tion antidepressant trials indicated that patients and assessors were unlikely to be able to judge treatment allocation.
There was little evidence that the extent of unblinding biased the effect size estimates of new generation
antidepressants.
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Introduction
Randomized controlled trials (RCTs) are widely
acknowledged as the strongest study design to establish
evidence of healthcare interventions. Blinding is often
required to prevent bias during intervention administra-
tion and participant assessment.1 Unblinded healthcare
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Research in context

Evidence before this study

Considerable debate continues about the overstate-
ment of antidepressant effects, partly due to unsuccess-
ful blinding in so-called double-blind trials. Existing
reviews have found that only 2-8% of psychiatric treat-
ment trials assessed blinding successfulness, but these
reviews combined varied treatments and populations.
The most recent review focused specifically on antide-
pressants for depression and suggested that blinding
has failed in antidepressant trials, but missed several rel-
evant trials, and excluded trials with a double-dummy
blinding strategy, which is an ideal design.

Added value of this study

The current systematic review provided an update of
blinding assessment including newly published antide-
pressant studies from 2010 to 2020. To our knowledge,
this is the first comprehensive meta-analysis of blinding
successfulness in antidepressant trials. We identified 16
double-blind antidepressant trials examining successful-
ness of their blinding, nine of which provided usable
data for the meta-analysis of successful blinding in the
comparison between new generation antidepressants
and placebo. The present findings showed that blinding
was well maintained in these trials, and that there was
no association between effect sizes and blinding
successfulness.

Implications of all the available evidence

These findings allay some of the doubts behind antide-
pressant efficacy by demonstrating that broken blind-
ing did not lead to risks of performance and assessment
bias. We recommend increased assessment and report-
ing of blinding in RCTs to further improve the strength
of the evidence. Future research should seek to extend
the analysis to other psychotropic drugs.
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workers providing additional treatments for a certain
group of participants would confound the results (per-
formance bias). Outcome assessments may be distorted
if assessors know which intervention participants
received, and unblinded participants may report differ-
ently than blinded participants (assessment bias).2

Moreover, knowing treatment allocations may lead to
unbalanced loss to follow-up between groups (attrition
bias). Empirical data have repeatedly shown that lack of
blinding is likely to exaggerate effect sizes of active treat-
ment in clinical trials.3,4

Blinding is especially important in psychiatric stud-
ies since subjective clinical rating scales are usually
used to assess outcomes.5 Among the mental disorders,
depression is one of the leading causes of global burden
of disease.6 Antidepressants have indeed been one of
the most commonly prescribed drugs since the
introduction of serotonin selective reuptake inhibitors
(SSRI) in the 1990s, and the consumption of antide-
pressants has more than doubled in countries belong-
ing to the Organization for Economic Co-operation and
Development (OECD) between 2000 and 2017.7

Though researchers have conducted many trials sup-
porting the evidence of antidepressant efficacy, there is
still argument about antidepressant effectiveness. Major
detractors of antidepressants usually highlight the rela-
tively small effect size of these drugs against placebo,
claiming blinding is untrustworthy, and real-world
effect sizes of antidepressants are expected to be even
smaller.8 In double-blind trials of antidepressants,
blinding may still be broken due to apparent side effects
of antidepressants.9 Detailed descriptions of specific
side effects in the informed consent can further facili-
tate the discrimination between arms.10 Participants or
evaluators identifying the group medication status can
lead to overstating response on a new drug’s or under-
stating response on placebo.

To allay suspicion and criticism against unblinding
in clinical trials, some studies assess whether healthcare
providers, participants, and outcome assessors
remained unaware of allocated treatments throughout
the trial by asking them to guess the group allocation.
Successful blinding can not only enhance the validity
and credibility of RCTs, but also help readers appraise
the quality of results.11 Across medicine, less than 10%
of studies report blindness assessment.12 In psychiatry,
the proportion appears much smaller at 2¢5%.13

Since 1990, there has been an upsurge of so-called
new generation antidepressants, which appear to have
less severe side effects overall.14,15 Therefore, these new
generation antidepressants may be less susceptible to
breaking of the blinding when being examined in
RCTs. A previous systematic review has assessed blind-
ing successfulness on studies published prior to March
2010 for schizophrenia and affective disorders.13 How-
ever, existing summary evaluations of antidepressant
trials do not account for chance in their analyses.

Recently, Scott et al.16 published a systematic review
of blinding successfulness in antidepressant trials.
Their search excluded RCTs with a double-dummy
blinding strategy, which is an ideal design used to
compare drugs with very different appearances. For
example, two drugs with two different forms are admin-
istered to one group, one being active and one being pla-
cebo. Further, their index of blinding successfulness
may be clinically uninterpretable because they did not
distinguish trials with two or more types of antidepres-
sants, and they calculated Bang’s BI,44,45 a new blinding
index that could take “don’t know” response into
account, for each of a study and then combined them
using Hedges’ g for each study; however, they did not
pool the results across all the included studies. Thus,
high-quality evidence for blinding successfulness in
new generation antidepressants remains lacking.
www.thelancet.com Vol 50 Month , 2022



Articles
Given the clinical importance of blinding effective-
ness considering side effects of antidepressants, we
updated the previous systematic review of Baethge13 by
incorporating newly published, pertinent evidence of
blinding successfulness in antidepressant trials after
2010. Therefore, the present study investigated (i) the
proportion of antidepressant RCTs with blinding assess-
ment 2010-2020, (ii) degree of blinding successfulness
in trials of new generation antidepressants, and (iii)
relationship between blinding successfulness and trial
effect sizes.
Methods

Search strategy and selection criteria
Our systematic review and meta-analysis followed
PRISMA guidelines, and the study protocol is registered
with PROSPERO (CRD42021249973). We included
double-blinded RCTs comparing any antidepressants
with placebo or active antidepressants for the treatment
of depressive disorders (major depression, unipolar
depression, dysthymia, minor depression, postpartum
depression, or bereavement), as diagnosed by standard
international criteria (Feighner criteria, Research Diag-
nostic Criteria, DSM-III, DSM-III-R, DSM-IV, DSM-IV-
TR, DSM-5, ICD-9, and ICD-10). Antidepressant classi-
fication is shown in Appendix 1 p.2. We excluded stud-
ies recruiting participants with comorbid psychotic
disorders, substance use disorders, or cognitive impair-
ments, because patients with above comorbidities may
be a different population from depressive patients or
might not be able to make judgments on the treatment
allocations due to recognition difficulties. To ensure the
comparability of blinding effects, only studies with a
placebo comparison were analyzed for blinding success-
fulness.

We retained antidepressant articles on depressive
disorders in the previous systematic review,37-41 and
searched PubMed for newly published studies from
March 01, 2010 to December 31, 2020 in English.
Search terms included synonyms of double-blinded
method, randomization, depressive disorders, and anti-
depressants (full search terms provided in Appendix 1
p.3). Y.H.L. conducted the literature search and three
pairs from among six investigators (Y.H.L., E.S., K.S.,
M.I., N.H., and M.L.) independently screened studies
and reviewed the full-text manuscripts, including sup-
plementary materials, to determine inclusion. Refer-
ence lists of relevant antidepressant trials were also
searched. Excluded duplicate reports were identified
throughout the review process by study name,
trial number, methodology, and specific patient
characteristics.

Publications fulfilling the eligibility criteria were
searched for information regarding blinding assess-
ment. Blinding assessment was defined as any
www.thelancet.com Vol 50 Month , 2022
statement or data on guesses as to which treatment the
participants received (experimental treatment vs. con-
trol) by patients, raters, or clinicians. Five pairs from
among six investigators (Y.H.L. paired with E.S., K.S.,
M.I., N.H., and M.L.) independently extracted data of
study characteristics, methods of blinding assessment,
and summary results from studies with blinding assess-
ments (details of data extracted were shown in Appendix
1 p.4). After extraction, researchers worked in pairs to
find consensus on the extracted data. Authors were con-
tacted for unreported information as needed.
Data analysis
Our primary outcome was the degree of blinding suc-
cessfulness measured with Cohen’s kappa (k). We chose
kappa statistics because it is commonly employed by
trialists when assessing blinding success. Furthermore,
kappa accounts for correct guesses by chance, and the
statistical method of meta-analysis for kappa is well
developed.17 A k value of 0 indicated successful blind-
ing, and a k value of 1 reveals that all the patients/asses-
sors could correctly identify patients’ treatment so that
the blinding was totally broken. A positive value implied
failure of blinding, whereby the majority of personnel
correctly guessed the treatment allocation above ran-
dom guessing.18 A negative value from 0 to -0¢20 indi-
cated patients were unable to tell the treatment
allocations, while a more extreme negative one implied
blinding failure in the other direction. We adapted the
established guidelines and defined a k value of -0¢20 to
0¢20 as successful blinding, 0¢21 to 0¢40 as slightly bro-
ken, 0¢41 to 0¢60 as moderately broken, 0¢61 to 1 as
severely broken.19 The cited reference was used to
explain inter-rater reliability, where an inconsistent
result was not desirable. However, in blinding assess-
ment, a certain degree of incorrect guesses was accept-
able. The negative limit at -0.20 was following the
positive window of successful blinding at 0.20, and we
assumed that a more extreme negative value indicates
an opposite direction of broken blinding. When multi-
ple arms were reported in a single study, we included
only relevant antidepressant and placebo arms. If a
study reported the blinding assessment results at multi-
ple timepoints, we chose the assessment at end of treat-
ment.

Because the study characteristics and participant
inclusion criteria varied in antidepressant research, we
applied a random-effects model to pool kappas from the
included studies. Kappas were calculated using a pre-
specified formula (Appendix 1 p.5).17 Only studies with
a placebo comparison were analyzed to ensure the com-
parability of blinding effects. If an open-choice option
design was applied to guess tests, the “don’t know”
response was assigned proportionally by the number of
active-treatment and control responses in a given report.
When a report did not provide the exact number of
3
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patients for whom treatments were guessed, we
assumed that all the patients staying in the trial at the
time of blinding assessment were examined. Heteroge-
neity between study-specific estimates was measured
with I2 and tau.2 The heterogeneity was interpreted as
being not important when I2 were between 0−40%;
moderate when 30−60%; substantial when 50−90%;
considerable when 75−100%.20 Publication bias was
evaluated through visual analysis of the funnel plot,
contour-enhanced funnel plot,21 and Egger’s test. The
risk of bias tool, which aims at assessing various sources
of bias of an RCT with regard to a specific, chosen out-
come, was not used in this meta-analysis. This is
because we were assessing the blinding successfulness,
one of the sources of bias, rather than the overall bias
for an RCT.

To assess the relationship between blinding success
and study effect size, we extracted depression scores at
treatment endpoint and calculated the treatment effect
using Cohen’s d, a standardized mean difference
(SMD), with its 95% confidence interval (CI). A negative
value meant that the depression scores decreased more
in the active treatment group and that the effect was
superior to placebo. We prioritized endpoint depression
scores. If endpoint scores were not reported, we used
change scores. If a trial failed to report SDs, we imputed
the SDs from other studies in our meta-analysis using
the same rating scales.22 We combined the summary
depression effect sizes of two active treatment groups if
the two treatment arms were both classified as active
treatment in the blinding assessment. Pearson’s r corre-
lation coefficient was used to assess the relationship
between effect sizes (SMD) and the degree of blinding
success (k). An absolute Person’s r of 0¢1 to 0¢4, 0¢4 to
0¢6, and above 0¢6 indicated small, medium, and
strong correlation. A positive Pearson’s r meant more
effective blinding was associated with larger effect sizes
in favor of antidepressants. We also applied a mixed-
effects meta-regression to investigate the relationship of
effect sizes and blinding success.

Post-hoc sensitivity analyses were conducted by
excluding studies without clear information about asses-
sor blinding, studies which did not report the exact
number of patients tested with blinding assessment,
and studies reporting change scores for depression, and
summarizing kappas for blinding assessment con-
ducted during the trial. All tests were considered statisti-
cally significant for p-values less than 0¢05. All analyses
and the corresponding graphical visualization of forest
and funnel plots were performed in R 3.6.0 using the
metafor Version 3.0.2 package.23,24
Role of the funding source
There was no funding source for this study. Y.H.L.,
E.S., and T.A.F had full access to the data. Y.H.L., E.
S., and T.A.F critically revised and edited drafts of
the paper and were responsible for the decision to
submit for publication.
Results
Figure 1 shows the procedure of study selection and
screening. Overall, 154 eligible antidepressant studies
were identified. Inter-rater agreement of screening
among investigators was 92% (k=0¢65, 95% CI 0¢60 to
0¢70) in title and abstract screening and 84% (k=0¢65,
95% CI 0¢57 to 0¢73) in full-text screening.
Proportion of trials with blinding assessment 2010-
2020
Among 154 eligible studies, 11 (7¢1%) contained infor-
mation on blinding assessment from 2010 to 2020.25-35

Across the decade considered, we found no temporal
trend toward increasing or decreasing annual rates of
blinding documentation.

Five studies were added from the previous meta-
analysis13,36-40 Characteristics of publications reporting
on blinding assessment were analyzed in a total of 16
studies (Table 1). Descriptive characteristics of the stud-
ies, patients, and treatments are summarized in Appen-
dix 1 p.6-12 (Table S1). Blinding of patients were
reported in all 16 studies. However, blinding of asses-
sors was not clearly stated in two studies (12¢5%),
although both studies claimed that they used double-
blinded methods. The blinding assessment was all
assessed by asking the personnel, patients or raters, to
guess the treatment patients received. Patients were
assessed in 75% and assessors in 56¢3% of the included
studies. Blinding assessment was conducted during the
trial in six studies and at the end of treatment in nine.
Two (12¢5%) did not report any result regarding the test,
and only six (37¢5%) reported complete data relevant to
assessment of blinding, including guessing options, the
number of patients tested, and the number or propor-
tion of guesses.
Degree of blinding successfulness
Since the two articles on old generation antidepressants
(tricyclics and monoamine oxidase inhibitors) did not
report compatible outcomes regarding blinding assess-
ment, one of which provided only proportions of correct
guesses without the number of patients assessed,40 and
the other used an active control as a comparison,35 we
could not compare the blinding successfulness between
old and new generation antidepressants. Thus, we only
estimated the summary blinding effects of new genera-
tion antidepressants.

After inquires with the original authors, a total of
nine studies provided usable data for the meta-analysis.
The nine studies for patients blinding included 1177
patients (564 were allocated to placebo and 613 to active
www.thelancet.com Vol 50 Month , 2022



Figure 1. Study selection process. BA: blinding assessment.
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drug), and the four studies for assessors blinding
included 269 patients (147 were allocated to placebo
and 122 to active drug). The active antidepressants were
fluoxetine in three studies, sertraline in three, escitalo-
pram in one, venlafaxine in one, and venlafaxine and
paroxetine in one. The kappa of individual studies
ranged from -0¢14 to 0¢38, and the proportion of correct
guesses ranged from 45% to 71% (Appendix 1 p.13,
Table S2). The summary kappa representing blinding
effects among patients was 0¢21 (95% CI 0¢14 to 0¢28,
I2=23¢8%; Figure 2A). One study in 1997 was included
because the secondary analysis on blinding assessment
was published in 2000.39,41 For assessors, only four
studies provided enough information to calculate a
www.thelancet.com Vol 50 Month , 2022
kappa. The agreement between the assessors’ guesses
and the true allocations was a kappa of 0¢17 (95% CI
0¢05 to 0¢30, I2<1%; Figure 2B). We did not observe sig-
nificant heterogeneity among studies. The results
remained similar in all sensitivity analyses, including
well-defined double-blinded studies (n=8 for patients),
studies with complete blinding information (n=6 for
patients and n=2 for assessors), and studies assessing
blinding successfulness during trials (n=2 for patients;
Appendix 1 p.14, Table S3). Among the four studies
claiming to have conducted blinding assessment during
the trial, only two provided complete data, and the kap-
pas at different assessed time points are shown in
Appendix 1 p.15 (Table S4). Studies were symmetrically
5



Characteristics Trials with BA

(N = 16),

n (%)

Trials included

in MA

(N = 9)*, n(%)

Published year

2000-2009 5 (31¢3) 3 (33¢3)
2010-2020 11 (68¢8) 6 (66¢6)

Sponsor

Industry 1 (6¢3) 0 (0)

Non-industry 15 (93¢8) 9 (100)

Main depression type

MDD 10 (62¢5) 4 (44¢4)
Dysthymic disorder 1 (6¢3) 1 (11¢1)
Postpartum depression 1 (6¢3) 0 (0)

Mixed 4 (25¢0) 4 (44¢4)
Trial arms included

Two 10 (62¢5) 7 (77¢8)
Three 6 (37¢5) 2 (22¢2)

Control type

Placebo 14 (87¢5) 9 (100)

Active treatment 2 (12¢5) 0 (0)

Type of antidepressants

Old generation 2 (12¢5) 0 (0)

New generation 14 (87¢5) 9 (100)

Blinding method

Double 3 (18¢8) 1 (11¢1)
More 13 (81¢3) 8 (88¢9)

Persons blinded

Patients 16 (100) 9 (100)

Assessors 14 (87¢5) 8 (88¢9)
Caregivers 14 (87¢5) 8 (88¢9)
Investigators 8 (50¢0) 5 (55¢6)

Analytical method

Intention to treat 13 (81¢3) 8 (88¢9)
Depression measure

Observer-based 15 (93¢8) 7 (77¢8)
Patient-reported 1 (6¢3) 1 (11¢1)

Blinding assessed in

Patients 12 (75¢0) 9 (100)

Assessors 9 (56¢3) 4 (44¢4)
Timing of BA

During trial 6 (37¢5) 4 (44¢4)
End of trial 9 (56¢3) 4 (44¢4)
Unclear 1 (6¢3) 1 (11¢1)

Blinding ratings

Forced choice (active vs. control) 11 (68¢8) 8 (88¢9)
Allow ‘don’t know’ option 1 (6¢25) 1 (11¢1)
Unclear 4 (25¢0) 0 (0)

Qualitative conclusions of BA for patients

Reported as successful 5 (31¢3) 4 (44¢4)
Reported as unsuccessful 3 (18¢8) 2 (22¢2)
No conclusion reported 4 (25¢0) 3 (33¢3)

Qualitative conclusions of BA for assessors

Reported as successful 5 (31¢3) 3 (33¢3)
Reported as unsuccessful 2 (12¢5) 1 (11¢1)
No conclusion reported 2 (12¢5) 0 (0)

Table 1: Characteristics of 16 antidepressant RCTs with blinding
assessment and of 9 studies included in the meta-analysis.
BA: blinding assessment; MA: meta-analysis; MDD: major depressive

disorders.

* Seven studies without compatible outcome data for kappa calculation

were excluded from the meta-analysis.
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distributed at both sides of the kappa estimates in the
funnel plot (Appendix 1 p.16, Figure S1A; p = 0¢19 for
Egger’s test). Visual inspection of the contour-enhanced
funnel plot was not suggestive of selective publication
of non-significant kappa values since the studies lied in
both significant (p<0¢05) and non-significant (p>0¢05)
areas (Appendix 1 p.16, Figure S1B).
Relationship between blinding successfulness and trial
effect sizes
The pooled SMD effect size of the nine included trials
was -0¢64 (95% CI -1¢32 to 0¢03; individual effect sizes
were shown in Appendix 1 p.13, Table S2). There was
insufficient evidence to demonstrate the association
between blinding successfulness and effect sizes for
both patient blinding (r = 0¢37, 95% CI: -0¢39 to 0¢83,
p = 0¢32; Figure 3A) and assessor blinding (r = 0¢28,
95% CI: -0¢93 to 0¢97, p = 0¢72; Figure 3B). The sensi-
tivity analysis excluding studies using change scores
showed a similar result (Appendix 1 p.17, Figure S2).
Meta-regression analysis of patient blinding success on
effect sizes revealed no significant relationship
(b=0¢06, p = 0¢09).
Discussion
We identified 16 trials of antidepressants for depression
that examined the success of blinding from randomized
treatment assignment. In the trials examining new gen-
eration antidepressants, the pooled kappa statistics
between the true allocations and guesses suggested that
blinding was more or less successful, with confidence
intervals straddling the border of being successful to
slightly broken among patients and assessors, which
were 0¢21 (95% CI 0¢14 to 0¢28) and 0¢17 (95% CI 0¢05
to 0¢30), respectively. We did not find a significant rela-
tionship between blinding successfulness and antide-
pressant effect sizes.

In our study, between 2010 and 2020, only 7¢1% of
antidepressant trials examining blinding success. While
there was a slight increase in the proportion of studies
with blinding examination compared to 1¢79% from
2000 to 2010,13 the proportion was still low. Among the
11 studies, two reported a blinding assessment in the
protocol, but it was not reported in the final paper.
Therefore, blinding may have been assessed more often
than we identified. The low prevalence might be due to
a lack of consensus as to appropriate methods of blind-
ing assessment, such as the appropriate assessment
time and measurement scales. A guideline of blinding
assessment was proposed in 2009, suggesting that
blinding assessment should be repeatedly done at base-
line, during, and near the end of treatment.18 Changing
answers can be taken into account when assessing
blinding quality. From the results of kappas at different
time points for studies assessing blinding
www.thelancet.com Vol 50 Month , 2022



Figure 2. Forest plot of blinding successfulness among (A) patients and (B) assessors in antidepressants trials. k value: -0.20 to 0.20
as successful blinding, 0.21 to 0.40 as slightly broken, 0.41 to 0.60 as moderately broken, 0.61 to 1 as severely broken. The width of
diamond is the 95% confidence interval of the summary kappa, and the dashed line shows the prediction interval. t2: tau2 measure
of between-study variance. One study in 1997 was included because the secondary analysis on blinding assessment was published
in 2000.
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successfulness during the trial, kappas may increase as
the trials proceeded, which indicated that patients and
assessors may be more likely to identify the treatment
when the side effects became more apparent. Moreover,
a “don’t know” option should be included,42,43 and new
indexes, James’s BI and Bang's BI,18,44,45 were devel-
oped to handle the “don’t know” response. However,
some have criticized that when there was a choice with
uncertainty, people tend to choose that answer. There-
fore, a new five-point scale has been created using
www.thelancet.com Vol 50 Month , 2022
response categories of strongly believe treatment, some-
what believe treatment, don’t know, somewhat believe
control, or strongly believe control.18,46 This scale
accounts for the degree to which respondents believe
the response. However, the commonly used blinding
index (BI), such as kappa, James’s BI and Bang's BI,
cannot be measured with three-point and five-point
scales. In cases allowing the “don’t know” option, stud-
ies could simply report a contingency table with descrip-
tive results. Because there are many options for
7



Figure 3. Relationship (Pearson) between effect sizes (SMD) and the degree of blinding successfulness (kappa) of (A) patients in 9
trials (r = 0.37, 95% CI: -0.39 to 0.83, p = 0.32) and (B) assessors in 4 trials (r = 0.28, 95% CI: -0.93 to 0.97, p = 0.72). SMD was measured
by Cohen’s d-statistic. A negative value indicated that the effect of active antidepressants was superior to placebo.
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assessment, and the trustworthiness of blinding suc-
cessfulness measurement has been called into question,
a formal recommendation guideline is needed.

Reporting standards for blinding assessment was
once included in the Consolidated Standards of Report-
ing Trial (CONSORT) but was eliminated from the
2010 guidelines.47 The CONSORT authors cited inter-
pretation and measurement difficulties as the reason
for its removal. However, the internal validity of RCTs
with placebo controls is based on the assumption of
appropriate blinding.1 Based on the present findings,
we suggest that blinding assessment should be a key
feature of RCT reports. When assessing the quality of a
study, in addition to checking whether patients or asses-
sors are stated blinded, we should also consider the exis-
tence of blinding assessment.

Naudet et al.48 suggest that blinding quality could be
improved by using a placebo mimicking the appearance
and taste of active treatments, by keeping raters blinded
from the treatment allocation, the study design, and the
hypothesis, and by adopting an active control. Further, a
four-arm balanced placebo trial design with one factor
of intervention (antidepressants or placebo) and one fac-
tor of instructions about what they will receive (antide-
pressants or placebo), was developed to reduce broken
blinding; however, due to the ethical concerns, decep-
tion has not been applied in antidepressant trials.49

The summary agreement between true allocations
and guesses was within the range of successful blinding
and slightly broken for both patients and assessors in
new generation antidepressant trials. Although the
summary kappa was on the border of success and
slightly broken, we concluded that blinding was main-
tained because the results of the correlation analysis
(r = 0.37 for patients; r = 0.28 for assessors) and meta-
regression (b=0¢06, p = 0¢09) demonstrated that
unblinding was not associated with effect size. A recent
systematic review came to a conflicting conclusion, stat-
ing that blinding failed in antidepressant trials.16 How-
ever, their search may be deficient since they excluded
trials applying a double-dummy strategy, which lowers
the representativeness of antidepressant trials, with
only two placebo-controlled studies identified after
2000. Further, they did not account for loss to follow-
up in their blinding assessment. They calculated the
number of patients randomized in the final blinding
assessment, rather than the number completed. This is
misleading, as blinding assessment is done at a mid-
point or at the end of the trial.

Our summary treatment effect sizes between antide-
pressants and placebo (-0¢64, 95% CI -1¢32 to 0¢03) was
larger than an overall effect estimate with a SMD of 0¢3
reported by Cipriani et al.15 The effect size analysis in
this study was skewed by one study,33 which used a
change score to measure the effect sizes and had a
much smaller standard deviation. Excluding this study,
the effect sizes were similar to previous evidence (-0¢32,
95% CI -0¢56, -0¢07).

There was insufficient evidence to conclude an asso-
ciation between blinding success and antidepressant
effect size. We found a positive correlation meaning
that the lower the blinding success, the smaller the
treatment effect size. The direction of association in the
present study was in opposition to those from previous
www.thelancet.com Vol 50 Month , 2022
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findings, which show that greater blinding success
would lead to smaller effect sizes.3,4,13,50 Yet, the correla-
tion coefficient was small and not statistically signifi-
cant. This finding may be because there were no
moderately or severely unblinded studies found in our
review. Thus, slightly broken blinding did not have an
appreciable effect on depression effect sizes. Since there
were a small number of studies assessing the blinding
assessment, the power in this study was low. Thus,
although the present point estimate is suggestive of a
limited effect, the current confidence interval allowed
for substantial uncertainty. Taken together, the counter-
intuitive directionality of the relationship, small coeffi-
cient, large confidence intervals, and low power make
interpretation difficult, and more work with more blind-
ing data from studies is necessary.

The present findings of no association between
blinding effects and antidepressant effect sizes support
the notion that new generation antidepressant side
effects may pose low risks of assessment, performance,
and attrition bias due to broken blinding. Past research
has cast doubt on the efficacy of antidepressant benefits
because of the poor quality of evidence.8,51,52 However,
our results supports an alternative view that the bias
related to blinding does not pose a serious risk to effect
estimation and reinforces the idea that performance
and assessment bias would not be a major threat when
considering the overall quality of trials. Further, our
results extend the finding from a comprehensive review
that unblinding was less likely to occur in SSRI trials
compared with tricyclic antidepressant (TCA) trials
since the expected side-effect symptom rates in the drug
groups are lower in SSRIs.9 Newer antidepressants
have less side effects15 that could ease the identifiability
of treatments. Overall, the successful blinding of new
antidepressants trials can enhance the validity of the
effect size estimates of new antidepressant, e.g., SSRIs,
SNRIs, etc., reported in the trials.14,15

This study has limitations. First, this study did not
find enough studies to compare the blinding successful-
ness between older and newer antidepressants. How-
ever, we were able to estimate the summary kappa of
new generation antidepressant trials, and it showed that
blinding was well maintained for new generation anti-
depressants. Second, the summary statistic of blinding
successfulness was based on only nine studies provid-
ing sufficient information. The scarce number of stud-
ies limits the generalizability. Importantly, this is also a
serious limitation of the evidence base, bringing uncer-
tainty to the efficacy of antidepressants. Thus, we sug-
gest that blinding assessment should be conducted and
reported regularly to enhance validity and the future evi-
dence base. Third, the studies collected were somewhat
similar, most being SSRIs, and subgroup analysis con-
sidering mechanism of action was not possible.
For newer antidepressants included in this study, i.e.,
SSRIs and SNRIs, the side effect profiles do not
www.thelancet.com Vol 50 Month , 2022
substantially differ. Thus, the blinding successfulness
was expected to be similar.17 Fourth, we assumed that
studies not reporting blinding assessment did not
assess the blinding, which may underestimate the num-
ber of studies examining the blinding. However, we
included protocols during the study selection. If results
of blinding assessment were not reported in the final
publications but the assessment was mentioned in the
protocol, we contacted authors for relevant information,
which minimized the missing of studies with blinding
assessment. Fifth, the present study did not search for
unpublished papers because we were updating the pre-
vious systematic review by Baethge,13 following their
search strategy. Further, we actually found more studies
than Scott et al.,16 which did include a search for unpub-
lished studies.

In conclusion, blinding assessment was reported in
less than 10% of recent antidepressant trials, and the
results of blinding assessments in new generation anti-
depressant trials indicated that patients or assessors
were unlikely to judge which treatment the patients
were on. Currently, the available evidence suggests that
efficacy of new antidepressants is probably not overesti-
mated due to broken blinding. However, there are only
a very limited number of studies that report blinding
success and so more accountability and transparency is
needed among clinical trials. Blinding and reporting of
blinding assessment can lead to more accurate effect
estimates and greater confidence in the drugs pre-
scribed to depressed patients. More rigorous guidance
on how to assess and report blinding success in psychi-
atric trials is warranted.
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