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ABSTRACT
Question Randomised controlled trials assessing 
treatments for anxiety, obsessive- compulsive and stress- 
related disorders often present high placebo response 
rates in placebo groups. Understanding the placebo 
response is essential in accurately estimating the benefits 
of pharmacological agents; nevertheless, no studies have 
evaluated the placebo response across these disorders 
using a lifespan approach.
Study selection and analysis We searched 
MEDLINE, PsycINFO, Embase, Cochrane, websites of 
regulatory agencies and international registers from 
inception to 9 September 2022. The primary outcome 
was the aggregate measure of internalising symptoms 
of participants in the placebo arms of randomised 
controlled trials designed to assess the efficacy of 
selective serotonin reuptake inhibitors (SSRIs) and 
serotonin and norepinephrine reuptake inhibitors 
(SNRIs) in individuals diagnosed with anxiety, obsessive- 
compulsive or stress- related disorders. The secondary 
outcomes were placebo response and remission rates. 
Data were analysed through a three- level meta- analysis.
Findings We analysed 366 outcome measures from 
135 studies (n=12 583). We found a large overall 
placebo response (standardised mean difference 
(SMD)=−1.11, 95% CI −1.22 to −1.00). The average 
response and remission rates in placebo groups were 
37% and 24%, respectively. Larger placebo response 
was associated with a diagnosis of generalised anxiety 
disorder and post- traumatic stress disorder, when 
compared with panic, social anxiety and obsessive- 
compulsive disorder (SMD range, 0.40–0.49), and 
with absence of a placebo lead- in period (SMD=0.44, 
95% CI 0.10 to 0.78). No significant differences were 
found in placebo response across age groups. We found 
substantial heterogeneity and moderate risk of bias.
Conclusions Placebo response is substantial in SSRI 
and SNRI trials for anxiety, obsessive- compulsive and 
stress- related disorders. Clinicians and researchers should 
accurately interpret the benefits of pharmacological 
agents in contrast to placebo response.
PROSPERO registration number CRD42017069090.

BACKGROUND
Placebo response estimates in randomised 
controlled trials (RCTs) designed to assess the 
efficacy of medications for treatment of anxiety, 

obsessive- compulsive and stress disorders are 
robust, with response rates in placebo groups 
reaching rates of almost 40%.1 2 Understanding 
the central aspects of placebo response, such as the 
magnitude and the moderators of the effect size, is 
important to maximise researchers’ ability to detect 
true pharmacological benefits.3 4 This knowledge 
may lead to the development of better clinical trials 
in the field, possibly by reducing the costs of devel-
oping new drugs, and ultimately by accelerating 
clinical availability of drugs for this population. It 
may also provide information to clinicians for the 
interpretation of the benefits of pharmacological 
agents, which should be seen in contrast to placebo 
response, adding insight into how people diagnosed 
with these mental health conditions improve their 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Trials assessing treatments for anxiety, 
obsessive- compulsive and stress- related 
disorders report high placebo response rates.

 ⇒ No studies have evaluated the placebo 
response associated with selective serotonin 
reuptake inhibitors (SSRIs) and serotonin and 
norepinephrine reuptake inhibitors (SNRIs) 
during acute treatment of individuals diagnosed 
with anxiety, obsessive- compulsive and stress- 
related disorders using a lifespan approach.

WHAT THIS STUDY ADDS
 ⇒ We found a large placebo response associated 
with SSRIs and SNRIs and this estimate was 
moderated by patient diagnosis and presence 
of a placebo lead- in period.

 ⇒ No significant differences across age groups 
were found concerning placebo response.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The placebo response in anxiety spectrum 
disorders is likely to be moderated by intrinsic 
factors of psychopathology and factors 
associated with study design.

 ⇒ This knowledge may lead to the development 
of better clinical trials in the field and may also 
add information for clinicians when interpreting 
the benefits associated with SSRIs and SNRIs.
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symptoms. Furthermore, clinical care could be improved by 
facilitating shared decision making for medication use, allowing 
a discussion of precise estimates of the true pharmacological 
benefits in specific symptom domains, considering individual 
patients’ preferences and social constraints.

In comparison with the vast literature on psychosis5 6 and 
depression,2 7 systematic reviews on anxiety, obsessive- compulsive 
and stress disorders are scarce. Available evidence shows that 
placebo response varies significantly between different types of 
anxiety disorders in adults.1 8 9 One study in adults has shown 
that placebo response is significantly higher in trials designed to 
assess panic disorder (PD) when compared with trials concerning 
social anxiety disorder (SAD) and generalised anxiety disorder 
(GAD)1; other studies expanding the investigation to obsessive- 
compulsive disorder (OCD) showed a lower placebo response in 
trials involving this disorder if compared with anxiety disorders 
and post- traumatic stress disorder (PTSD).9 10

Another issue never explored in child anxiety literature is the 
extent to which placebo response varies across developmental 
phases. The perceived placebo response differs between adults 
and children for several different disorders.11 Although a recent 
study indicated that children and adolescents diagnosed with 
depression present smaller placebo response and smaller medi-
cation effect when compared with adults,12 previous evidence 
suggests that the lower efficacy of medications among paediatric 
patients may be explained by the higher placebo response, rather 
than the lower response to the active agent itself.13 14 This might 
also be the case for anxiety disorders, which are often comorbid 
with depression.15 16 Differences in placebo response due to 
distinct diagnostic categories were also observed in children. 
One study showed that patients diagnosed with SAD exhibited 
lower placebo response rates,8 while others found that children 
with OCD responded less to placebo than children with anxiety 
disorders or depression.17 18

Beyond diagnosis and age, aspects that have been reported to 
moderate the placebo response in anxiety disorders are related 
to (a) study design factors, such as number of study sites, recruit-
ment setting, sample size and frequency of follow- up visits; (b) 
patient- related factors, such as expectancy and baseline illness 
severity; and (c) publication- related factors, such as year of 
publication and funding.1 8 9 17 18 However, most studies fail to 
adjust for moderators altogether, which might be a preferable 
approach given the effects of moderators might be additive or 
overlapping between studies.

The current literature is limited in important ways. First, no 
studies have contrasted the placebo response in internalising 
symptoms across anxiety, obsessive- compulsive and stress disor-
ders using a lifespan approach. Therefore, little is known about 
the comparative placebo response between children and adults 
with emotional disorders. Second, previous meta- analyses did 
not include unpublished trials, which might bias the average esti-
mates for placebo responses. Third, these studies did not allow 
the inclusion of multiple outcome measures of the same study 
and were often restricted to specific assessment instruments, 
perhaps leading to biased estimates and limited statistical power. 
Finally, previous reviews1 8 9 17 18 included no more than half 
of the trials we identified here and may have missed important 
findings due to limited statistical power. Therefore, an update is 
warranted.

OBJECTIVE
We conducted a systematic review and meta- analysis to estimate 
the magnitude of placebo response in internalising symptoms 

in RCTs of selective serotonin reuptake inhibitors (SSRIs) or 
serotonin and norepinephrine reuptake inhibitors (SNRIs) for 
anxiety, obsessive- compulsive or stress- related disorders over the 
lifespan and to explore potential moderators.

STUDY SELECTION AND ANALYSIS
This study is part of a three- level network meta- analysis 
designed to evaluate the efficacy of SSRIs, SNRIs and placebo 
in internalising symptoms of children and adults diagnosed 
with anxiety, obsessive- compulsive or stress- related disorders.19 
This review is registered in PROSPERO (registration number 
CRD42017069090) and is reported as recommended by the 
Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (online supplemental S1 table A).20

Search
For this meta- analysis, we included RCTs assessing the efficacy 
of SSRIs, SNRIs and placebo in subjects with a primary diag-
nosis of any anxiety disorder, OCD or stress- related disorder 
according to standard operationalised diagnostic criteria 
(Feighner criteria, any International Classification of Diseases 
(ICD) version, Diagnostic and Statistical Manual of Mental 
Disorders- III (DSM- III), Diagnostic and Statistical Manual of 
Mental Disorders- III- Revised (DSM- III- R), Diagnostic and 
Statistical Manual of Mental Disorders- IV (DSM- IV), Diagnostic 
and Statistical Manual of Mental Disorders- IV- Text Revision 
(DSM- IV- TR) and Diagnostic and Statistical Manual of Mental 
Disorders- 5 (DSM- 5). Studies could compare any SSRI or SNRI 
with each other (ie, head- to- head studies), with the same medi-
cation using distinct doses (ie, different dose studies) or with a 
placebo group; nevertheless, all RCTs had to include a placebo 
arm. Trials with any kind of previous intervention (eg, medica-
tion after psychotherapy period) or selection based on treatment 
resistance were excluded. No restriction was used regarding 
comorbidities with any other mental disorder (eg, depression, 
bipolar disorder), participants’ age and sex, blindness of partic-
ipants and researchers, date of publication, and study language.

We searched MEDLINE, PsycINFO, Embase and Cochrane 
using keywords related to study design, interventions and 
assessed disorders, from inception to 23 April 2015 and updated 
on 9 September 2022 (search strings are depicted in online 
supplemental S1 text A). Electronic database searches were 
supplemented with manual searches for published and unpub-
lished RCTs registered in  ClinicalTrials. gov, ISRCTN registry, 
European Clinical Trials Database, Pan African Clinical Trials 
Registry, International Federation of Pharmaceutical Manufac-
turers & Associations, Australian New Zealand Clinical Trials 
Registry, Food and Drug Administration database and pharma-
ceutical companies’ databases. The reference lists of the included 
RCTs and relevant reviews were inspected, and experts were 
asked to indicate additional trials.

Data extraction, quality assessment and outcome variables
Four reviewers (MdAC, MdBJ, LSM and JF), all psychiatrists, 
independently reviewed the full- text articles and supplemen-
tary materials, extracting the relevant information from the 
included trials with a predefined data extraction sheet. A fifth 
reviewer (NPG) double- checked all data entries. Disagreements 
and inconsistencies were resolved by consensus of all review 
group members. For companion papers, we included the most 
informative and complete study report. Any outcome of interest 
reported in only one of these studies was also extracted within 
the same trial data.
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We defined the primary outcome as the aggregate measure of 
internalising symptoms, which encompasses several domains of 
emotional distress. This included domains comprising anxiety 
(generalised anxiety, social anxiety, somatic, panic, specific 
phobias, separation anxiety), obsessive- compulsive, post- 
traumatic and stress symptoms, as well as overall symptom 
severity. All baseline data and outcome measures reported 
between 6 and 26 weeks of follow- up were included in the anal-
ysis. We considered outcomes as close to 12 weeks as possible. 
If information at 12 weeks was unavailable, we preferred the 
timepoint closer to 12 weeks; if equidistant, the longer. The 
secondary outcomes were response and remission rates as defined 
by the investigators in the original studies (online supplemental 
S1 table B).

Risk of bias appraisal was performed using the Cochrane risk 
of bias tool version 1.21 We classified studies as having low risk 
of bias if none of the domains in the instrument was rated as high 
risk of bias and three or less were rated as unclear risk; moderate 
if one was rated as high risk of bias or none was rated as high risk 
of bias, but four or more were rated as unclear risk; and all other 
cases were rated as having high risk of bias.22 We assessed small 
study effects through a funnel plot.

Statistical analysis
The meta- analysis of the primary outcome and the meta- 
regression analysis were conducted using three- level models 
with two random variables: study and assessment instrument. 
This method considers similarities within studies when retrieving 
distinct outcome measures from the same study and between 
studies when retrieving outcomes with the same scale.23 In these 
models, the placebo response was estimated by standardised 
mean differences (SMD) from baseline to endpoint mean scores 
of any internalising symptom assessed in placebo intervention 
groups, assuming a correlation between initial and final means 
of 0.25, as indicated by previous evidence.24 When not avail-
able, the SDs of baseline means were imputed using the mean 
of reported SDs of outcome measures evaluated with the same 
assessment instrument.25 We estimated the effect sizes for the 
aggregate estimate of internalising symptoms and for specific 
symptom domains through stratified analysis by age groups, 
as defined in the primary studies. Meta- analysis for response 
and remission rates was done using random- effect models. We 
estimated the between- study variance through τ2 estimates and 
heterogeneity through I2.

The multiple meta- regression model considered the following 
variables: diagnosis, sample age (categorised a priori as ‘children/
adolescents’ and ‘adults/elderly’), sampling, concomitant benzo-
diazepine use, placebo lead- in period, time to outcome measure, 
data analysis method, publication year, baseline severity of 
symptoms, number of sites, sample size at baseline, number of 
drug arms, number of visits and study funding source. We clas-
sified study funding as academic, governmental or non- profit, 
industry, or unclear according to the funding sources statement 
of the primary studies. We categorised all studies that did not 
explicitly report academic, governmental or non- profit, or 
industry funding sources or did not present any funding source 
statement as having an unclear funding. We also conducted 
meta- regression analyses stratified by age groups, as reported by 
the primary studies, considering all clinical and methodological 
moderators with sufficient data for convergence of the meta- 
regression models. Pairwise comparisons of significant moder-
ators in the multiple meta- regression model were assessed as 
post- hoc analyses to explore the meaning of the moderation 

effects. Tests of moderators for diagnoses in the multiple regres-
sion model were performed using Wald- type χ2 test. We also 
investigated whether placebo–drug differences could be affected 
by placebo response differently depending on the diagnostic 
group. We tested if the SMD in the placebo group affected 
placebo–drug differences differently as a function of the main 
diagnostic category in the multiple meta- regression model of our 
previous study, which investigated placebo–drug differences for 
all SSRIs and SNRIs.19 We assessed the informant effect through 
subgroup analyses of clinician ratings and self- rating scores of 
specific symptom domains in each included diagnosis.

Corresponding 95% CIs for all measures were estimated. Two- 
sided p values less than 0.05 were considered statistically signif-
icant. All analyses depict sample size (n), number of studies (k) 
and number of outcome measures (o). Analyses were performed 
using R (V.3.5.1) with ‘metafor’ package.26

FINDINGS
Description of the included studies
These data are part of a previously published meta- analysis.19 
A total of 5655 titles and abstracts were screened, and 420 
full- text articles were evaluated for inclusion (online supple-
mental S1 figure A). We included 122 published trials and 13 
unpublished reports (135 studies), which reported 366 outcome 
measures, comprising 12 583 participants. Of these, we included 
95 studies, which reported 263 outcome measures, comprising 
9632 participants, in the meta- regression analysis. Reasons for 
exclusion in the meta- regression analysis were lack of informa-
tion about the number of sites (23 studies), number of visits (21 
studies) and publication year (13 studies), moderators in our 
multiple meta- regression model. A total of 107 studies reported 
response rates and 52 reported remission rates. The character-
istics of the included studies are depicted and summarised in 
online supplemental S1 tables C- F.

Primary and secondary outcomes
For the primary outcome, we estimated a placebo response of 
−1.11 (SMD, 95% CI −1.22 to −1.00), with significant hetero-
geneity between studies (I2=95.9%, p<0.001). The placebo 
response estimates for all included outcome measures are 
depicted in figure 1. We found significant SMDs, which could be 
classified as moderate to high, for all specific symptom domains 
in all specific age groups. Only GAD symptoms were evaluated 
in all specific age groups and was the only symptom domain 
assessed in RCTs specifically designed to evaluate adolescents 
and elderly participants (table 1).

We estimated a response rate of 37.4% (95% CI 34.8 to 40.1, 
p<0.001, I2=89.5%, k=107). The results were very similar 
when restricting to trials using intention- to- treat (ITT) (37.3%; 
95% CI 34.5 to 40, p<0.001, I2=89.5%, k=94) and for trials 
using the score of 1 or 2 (‘Very much improved’ or ‘Much 
Improved’) in the Clinical Global Impressions - Improvement 
(37.3%; 95% CI 33.3 to 41.1, p<0.001, I2=89.9%, k=50), the 
most commonly used criterion for defining response. The remis-
sion rate was estimated at 24% (95% CI 20.9 to 27.1, p<0.001, 
I2=89.9%, k=52) and the results were very similar for trials 
using ITT (25%; 95% CI 21.2 to 27.9, p<0.001, I2=90.9%, 
k=45).

Placebo response estimates ranged from −0.60 to −1.68 
when estimated through self- report scores and from −0.68 to 
−1.60 when based on clinician rating scores. Subgroup analyses 
indicated that clinicians estimate larger improvement of GAD 
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symptoms when compared with estimates of self- report scales 
(table 2).

Meta-regression analysis
Our meta- regression analysis identified that diagnosis and 
placebo lead- in period moderated the placebo response after 
accounting for all other moderators included in the multiple 
meta- regression model. Pairwise comparisons revealed that 
participants diagnosed with GAD and PTSD had larger placebo 
response estimates than those diagnosed with PD, SAD and 
OCD (figure 2). In addition, the presence of a placebo lead- in 
period significantly reduced the placebo response (SMD=0.44, 
95% CI 0.10 to 0.78). Age group, sampling, concomitant 
use of benzodiazepines, time to outcome measure, data anal-
ysis method, publication year, baseline severity of symptoms, 
number of sites, number of drug arms, sample size and number 
of visits did not moderate the placebo response. Full results of 
the meta- regression model can be seen in table 3. Studies that 
were excluded from the meta- regression analysis reported an 
effect size (SMD=−1.08, 95% CI −1.29 to −0.87) similar to 
the estimate of the primary analysis, which included all studies.

We also conducted meta- regression analyses stratified by age 
groups, considering all clinical and methodological modera-
tors with sufficient data for convergence of the meta- regression 
models. We found significant moderation effects when assessing 
specific age groups:

 ► Adults: participants diagnosed with GAD presented larger 
placebo response estimates than those diagnosed with PD 
(SMD=1.00, 95% CI 0.23 to 1.77) and OCD (SMD=1.20, 
95% CI 0.44 to 1.96). Trials that allowed concomitant benzo-
diazepine use showed larger response estimates than those 
with unclear exclusion criteria (SMD=2.27, 95% CI 0.96 
to 3.57). Head- to- head studies presented higher placebo 
response than different- dose trials (SMD=1.87, 95% CI 
0.79 to 2.96) and placebo- controlled RCTs (SMD=2.13, 
95% CI 0.89 to 3.38) (online supplemental S1 table G).

 ► Adults/elderly: presence of a placebo lead- in period signif-
icantly reduced the placebo response (SMD=0.82, 95% 
CI 0.18 to 1.46). Larger sample sizes were associated with 
larger placebo response (SMD=−0.006, 95% CI −0.01 to 
−0.001) (online supplemental S1 table H).

Figure 1 Summary measure of placebo response’s standardised mean 
difference.
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 ► Elderly: individuals diagnosed with more than one anxiety 
disorder presented larger placebo response estimates than 
those diagnosed with GAD (SMD=1.01, 95% CI 1.89 to 
0.13). Trials with participants who presented less severe 
internalising symptoms at baseline were associated with 
larger placebo response (SMD=−0.01, 95% CI −0.02 to 
−0.002) (online supplemental S1 table I).

There were no significant mediation effects of clinical 
and methodological moderators in children/adolescent trials 
(online supplemental S1 table J). Only two RCTs specifically 
designed to evaluate adolescents were included; given so, 
there were no sufficient data to perform the meta- regression 
analysis.

Risk of bias assessment
Thirty (22.22%) trials were rated as having a high risk of bias, 
67 (49.62%) trials as moderate and 38 (28.14%) as low risk of 
bias (online supplemental S1 table K and online supplemental 
S1 figure B). Visual inspection of the funnel plot suggests that 
small studies gave different results from larger studies (online 
supplemental S1 figure C).

Post-hoc analysis
We found a significant placebo mean difference by diagnostic 
category interaction in the multiple meta- regression model of 
placebo–drug differences (likelihood ratio test=18.6, p=0.002). 
Pairwise analysis revealed that placebo mean changes were asso-
ciated with larger placebo–drug differences in the OCD group 
(SMD=0.478, p=0.003), panic group (SMD=0.324, p<0.001) 
and SAD group (SMD=0.364, p=0.006), if compared with the 
PTSD group. No other significant differences were found for 
pairwise comparisons between diagnoses.

CONCLUSIONS AND CLINICAL IMPLICATIONS
Our results indicate a large placebo response in anxiety, obsessive- 
compulsive and stress- related disorders in SSRI and SNRI RCTs 
across the lifespan regarding symptom improvement, response 
and remission rates. Estimates of placebo response were moder-
ated by patient diagnosis (larger in GAD and PTSD, if compared 
with PD, SAD and OCD) and use of a placebo lead- in period. 
In accordance with findings concerning a patient’s diagnosis, 
symptom domains related to GAD and PTSD were associated 
with larger placebo response estimates. No moderation effects 
were found for other variables, including age group, sampling, 
concomitant use of benzodiazepines, time to outcome measure, 
data analysis method, publication year, baseline severity of 
symptoms, number of sites, number of drug arms and number of 
visits. Subgroup analysis of specific age groups did not indicate 
significant differences in placebo response estimates; neverthe-
less, we found distinct moderators of effect for some specific 
age groups. Post- hoc analysis revealed that placebo response in 
OCD, PD and SAD leads to higher placebo–drug differences 
than in PTSD. Although we found that clinician- rated assess-
ments present larger placebo response when compared with esti-
mates based on self- report measures of GAD symptoms, there 
were no significant differences concerning the informant effect 
in other symptom domains.

Prior studies showed that placebo response estimates range 
from 0.65 to 1.29 in anxiety disorders,27 28 with response rates 
reaching 41%.1 In line with previous evidence, we found a large 
effect size for the placebo response, reinforcing the notion that 
the placebo response is very strong in anxiety disorders and 
possibly larger than in other conditions such as depression 
and psychosis. Even though we did not compare these effects 
directly, other meta- analyses have shown that the effect sizes 
for placebo response in major depression were, on average, 
0.37,2 while for psychosis the effect sizes were 0.33,29 both with 
substantial heterogeneity. Thus, participants diagnosed with 
anxiety, obsessive- compulsive or stress- related disorders may be 

Table 2 Placebo response for each symptom domain as estimated by self- report and clinician- rated scores

Symptom domain

Overall Self- report Clinician- rated

o/k (n) SMD (95% CI) o/k (n) SMD (95% CI) o/k (n) SMD (95% CI)

GAD 103/69 (7343) −1.28 (−1.45 to −1.10) 44/34 (3393) −0.81 (−0.99 to −0.63) 59/59 (6823) −1.60 (−1.82 to −1.39)

Social anxiety 49/28 (2899) −0.88 (−1.01 to −0.75) 42/28 (2899) −0.86 (−1.00 to −0.72) 7/7 (588) −0.97 (−1.16 to −0.78)

Panic 35/18 (1761) −0.60 (−0.87 to −0.32) 34/17 (1736) −0.60 (−0.89 to −0.31) 1/1 (25) −0.53 (−0.48 to −0.58)

Specific phobias 17/11 (1210) −0.64 (−0.80 to −0.47) 17/11 (1210) −0.64 (−0.80 to −0.47) – –

PTSD 43/20 (1194) −1.62 (−2.07 to −1.17) 34/20 (1194) −1.68 (−2.15 to −1.22) 9/9 (606) −1.15 (−1.67 to −0.62)

OCD 43/22 (1380) −0.77 (−0.94 to −0.60) 26/22 (1380) −0.80 (−1.01 to −0.59) 17/16 (913) −0.68 (−0.82 to −0.54)

GAD, generalised anxiety disorder; k, number of studies; n, sample size; o, number of outcomes; OCD, obsessive- compulsive disorder; PTSD, post- traumatic stress disorder; SMD, 
standardised mean difference.

Figure 2 Pairwise comparisons of diagnosis of participants for the 
placebo response. Comparisons between diagnoses should be read from 
left to right and estimates above 0 indicate higher placebo response for 
the column- defining diagnosis. Effect sizes are reported as standardised 
mean differences. +1 anxiety disorder, more than one anxiety disorder; 
GAD, generalised anxiety disorder; OCD, obsessive- compulsive disorder; 
panic, panic disorder; PTSD, post- traumatic stress disorder; SAD, social 
anxiety disorder. Shaded cells and * indicate significant differences.
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Table 3 Multiple multilevel meta- regression model for placebo response on the aggregate measure of internalising symptoms

o/k (n) SMD 95% CI P value

Main disorder

  GAD (index) 79/26 (3407) – – –

  Panic 94/17 (1895) 0.64 0.25 to 1.04 0.001*

  SAD 82/22 (2186) 0.34 −0.07 to 0.75 0.107

  PTSD 51/12 (936) 0.18 −0.27 to 0.64 0.43

  OCD 52/15 (1050) 0.72 0.25 to 1.18 0.002*

  More than one anxiety disorder 5/3 (158) 0.15 −0.62 to 0.93 0.70

Sample age group

  Adults/elderly (index) 311/79 (8567) – – –

  Children/adolescents 52/16 (1065) −0.27 −0.74 to 0.19 0.24

Sampling

  Outpatients (index) 282/76 (7575) – – –

  Community 9/3 (305) 0.20 −0.47 to 0.87 0.55

  Mixed 15/5 (516) 0.38 −0.16 to 0.92 0.16

  Unclear 57/11 (1236) 0.11 −0.27 to 0.49 0.56

Concomitant benzodiazepine use

  No (index) 190/52 (6277) – – –

  Not informed 89/24 (2147) 0.16 −0.15 to 0.48 0.31

  Unclear 13/3 (341) 0.86 −0.12 to 1.84 0.08

  Yes 71/16 (867) 0.01 −0.37 to 0.41 0.92

Placebo lead- in period

  No (index) 131/37 (2979) – – –

  Not informed 24/12 (1104) 0.09 −0.34 to 0.52 0.70

  Unclear 8/1 (90) −0.55 −1.49 to 0.39 0.25

  Yes 200/16 (867) 0.44 0.10 to 0.78 0.01*

Time to outcome measure (weeks)

  12–14 (index) 172/45 (4794) – – –

  6–8 78/23 (1797) −0.25 −0.63 to 0.12 0.19

  9–11 94/24 (2646) −0.0823 −0.40 to 0.24 0.61

  15–17 5/1 (157) 0.7110 −0.25 to 1.68 0.15

  18–20 7/1 (69) −0.1333 −0.95 to 0.68 0.75

  21–26 7/1 (168) −1.3408 −2.78 to 0.09 0.06

Data analysis method

  Mixed, hierarchical or random models (index) 31/6 (499) – – –

  Completers 10/4 (173) 0.35 −0.44 to 1.14 0.39

  Last observation carried forward 309/81 (8837) 0.26 −0.18 to 0.71 0.25

  Unclear 13/4 (123) 0.25 −0.48 to 0.99 0.49

Study funding source

  Academic (index) 22/7 (589) – – –

  Industry 280/71 (7997) 0.36 −0.10 to 0.82 0.13

  Governmental or non- profit 26/8 (332) 0.32 −0.34 to 0.98 0.34

  Unclear 35/9 (714) 0.17 −0.36 to 0.70 0.53

Number of sites

  Single centre (index) 59/16 (434) – – –

  Multicentre 304/79 (9198) −0.34 −0.73 to 0.04 0.08

Comparator

  Head- to- head (index) 23/8 (1040) – – –

  Different dose 56/15 (1704) 0.41 −0.07 to 0.90 0.09

  Placebo 284/72 (6914) 0.18 −0.65 to 1.02 0.67

Number of drug arms

  1 (index) 288/73 (7008) – – –

  2 22/9 (1259) −0.24 −0.99 to 0.51 0.52

  3 53/13 (1365) −0.59 −1.31 to 0.13 0.11

Sample size at baseline 263/95 (9632) −0.002 −0.003 to 0.0003 0.09

Number of visits 263/95 (9632) 0.003 −0.07 to 0.07 0.91

Publication year 263/95 (9632) −0.02 −0.05 to 0.008 0.16

Continued
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particularly prone to higher placebo response regarding internal-
ising symptoms.

Our data contribute to cumulative evidence involving 
GAD and PTSD as the diagnoses with the strongest placebo 
responses.1 9 10 In paediatric population, there is also a tendency 
towards a lower response to placebo in patients diagnosed with 
OCD and SAD when compared with those diagnosed with other 
anxiety disorders.8 18 30 Our results showed that placebo response 
in OCD, PD and SAD leads to larger placebo–drug differences 
than in PTSD, which reinforces the importance of accounting for 
placebo response differences when comparing treatment benefits 
for different anxiety, obsessive and stress- related disorders.

As the efficacy of medications depends on the magnitude of 
the difference between the drug and the placebo, a large placebo 
response associated with SSRIs and SNRIs might obscure the 
clinical observation of the real benefits of medications for 
specific disorders, given clinicians are incapable of distinguishing 
drug and placebo responses. Although our previous findings on 
the efficacy of medications indicate a large variation in effect 
size estimates within drug arm trials for distinct SSRIs and 
SNRIs (SMD=−1.33 to −2.33), placebo–drug comparisons did 
not indicate significant differences between medications when 
estimating effect sizes through placebo–drug differences (SMD, 
−0.43 to −0.68).19 These findings should reinforce the impor-
tance of estimating the benefit of medications in meta- analyses 
by estimating between- group SMDs (ie, placebo–drug differ-
ences within trials), avoiding potentially misleading comparisons 
based on pre–post SMDs, since these estimates would not indi-
cate which proportion of the effect size is caused by the inter-
vention itself or by other factors, such as the placebo response.24

Regarding other moderators, placebo response appears to be 
moderated by placebo lead- in periods in RCTs, opposing our 
previous results concerning the efficacy of medications which 
did not indicate a significant moderation effect of placebo 
lead- in periods on placebo–drug differences (SMD=0.03, 95% 
CI −0.15 to 0.22),19 in line with previous negative findings in 
clinical trials for anxiety and depression and in RCTs of antide-
pressants.31 These results suggest that although placebo lead- in 
periods do not moderate estimates of the medication effect, prob-
ably due to similar distribution of placebo responders between 
treatment arms, it might be especially relevant to account for this 
moderator when estimating the placebo response.

We did not find a moderation effect for age groups and found 
similar placebo response estimates across all specific age groups; 
nevertheless, GAD was the only symptom domain assessed in all 
groups. In line with previous evidence,30 OCD symptoms were 
associated with smaller placebo response in children and adoles-
cents, while PTSD was associated with larger placebo response 
in children, adolescents and adults. Moreover, we found distinct 
moderators of effects for specific age groups. While placebo 
lead- in period, concomitant benzodiazepine use, comparator, 
sample size and baseline severity of symptoms moderated 
placebo response estimates in adults and elderly, we did not 
identify significant moderators in RCTs designed to assess chil-
dren and adolescents. This finding suggests that clinical and 

methodological moderators should be further explored in the 
paediatric population.

Comparisons between self- report and clinician- rated scores 
indicated that clinicians overestimate the placebo response in 
GAD symptoms, in accordance with findings on depression, 
which indicated that clinician- rated instruments resulted in 
larger effect sizes than those estimated by self- report measures.32 
Moreover, previous evidence examining the relation between 
different informants in the assessment of individuals diagnosed 
with GAD indicated that presence of coexisting depression 
accounted for 17% of the variance in clinician severity ratings.33 
Hence, researchers should account for the effect of comorbidity 
on clinician- rated scores and possibly consider including assess-
ment instruments of both informants in RCTs designed to eval-
uate improvement of symptoms of GAD.

Our study has some important limitations. First, heterogeneity 
was high, and even though moderators explained the hetero-
geneity in effect size estimates there was considerable residual 
heterogeneity to be further explained. Second, we found 
evidence of small study effects; therefore, our results regarding 
average estimates should be interpreted cautiously. Third, the 
placebo response was evaluated using pre–post effect size esti-
mates as a proxy, so these estimates may be biased by other 
aspects, such as repeated measure effects or the natural course 
of psychopathology. Fourth, some negative findings should be 
interpreted cautiously due to the possibility of false negative 
results potentially related to high variance or lack of statistical 
power in some meta- regression analyses. Despite these limita-
tions, our study also has important strengths. First, to the best 
of our knowledge, this is the largest meta- analysis assessing the 
placebo response in trials with anxiety, obsessive- compulsive 
and stress- related disorders. Second, this is the first study on this 
topic to use a lifespan approach, being able to assess the role of 
placebo response in distinct age groups. Finally, we used a three- 
level design, allowing us to accommodate all outcome measures 
reported in each trial, preventing possibly biased estimates and 
increasing statistical power.19

In summary, placebo response in anxiety spectrum disorders 
is likely moderated by intrinsic factors of psychopathology 
and factors associated with study design, such as use of lead- in 
periods. These results may be an important step towards a better 
understanding of a phenomenon as complex as the placebo 
response in common disorders such as anxiety, obsessive- 
compulsive and stress- related disorders.
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