
Phil. Trans. R. Soc. B (2011) 366, 1879–1888

doi:10.1098/rstb.2010.0394
Review
* Autho

One co
medicin
Lessons learned from placebo groups
in antidepressant trials

Meike Shedden Mora*, Yvonne Nestoriuc and Winfried Rief

Department of Clinical Psychology, Philipps University of Marburg, Marburg, Germany

This comprehensive review provides an overview about placebo and nocebo phenomena in anti-
depressant trials. Improvements in the placebo groups may partly be explained through
methodological issues such as natural course of depression and regression to the mean, but also fun-
damentally reflect investigators’ and participants’ expectations. A meta-analysis by our group of 96
randomized placebo-controlled trials showed large placebo responses to antidepressant medication.
Moderator analyses revealed substantially larger placebo responses in observer ratings compared
with self-report. Effect sizes in observer ratings showed strong increase with publication year
while this effect was not found for patients’ self-ratings. This reflects the strong influence of inves-
tigators’ expectations. The analysis of ‘nocebo effects’, e.g. adverse effects in placebo groups of
antidepressant trials also confirms the impact of expectations: nocebo symptoms reflected the typi-
cal side-effect patterns expected in the drug group, with higher symptoms rates in the placebo
groups of tricyclic antidepressant trials compared with placebo groups of trials testing selective ser-
otonin reuptake inhibitors. While the placebo response seems to be similar for women and men,
gender differences were found for nocebo rates. In the conclusion, we discuss potential implications
for clinical trial designs and argue for interventions aimed at optimizing positive expectations of
treatment benefit while minimizing the impact of adverse effects.
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1. INTRODUCTION
Improvements that take place in the placebo group of
clinical trials account for a substantial part of the effect
of active drugs in many medical conditions [1]. In
antidepressant drug trials, improvements in placebo
groups seem to be notably powerful. As many as
30 per cent of the patients receiving placebo pills
respond to treatment, compared with 50 per cent in
the drug group [2]. Thus, the placebo response
accounts for up to 75 per cent of the positive effects
of antidepressant medication [3,4]. In other areas of
research, the placebo response is estimated to com-
prise up to 50 per cent of the response to pain
medication [5] or in generalized anxiety disorder [6].
However, not all changes occurring in the placebo
group can be attributed to the ‘placebo effect’. In the
same way that drug response and drug effect are
distinguished, it is worth to distinguish between pla-
cebo response and placebo effect. The placebo
response refers to changes that occur in the placebo
group of clinical trials, while the placebo effect, more
specifically, is defined as the difference between the
placebo response and changes that occur without the
administration of a placebo [4].

Kirsch et al. [7] noted that statistically significant
differences between antidepressant medication and
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placebo might not necessarily translate into clinically
significant benefit. In their recent meta-analysis, they
found a clinical benefit for selective serotonin reuptake
inhibitors (SSRIs) over placebo only for patients with
high initial depression severity, owing to a decreased
responsiveness to placebo in highly depressed patients
rather than an increased responsiveness to medication.
This conclusion has recently been questioned by
Horder et al. [8], who criticized methodological aspects
of the Kirsch study (e.g. the use of effect sizes; the com-
putation of overall effect sizes for placebo groups and
drug groups instead of computing effect sizes of
drug–placebo differences within each trial). However,
the approach of Kirsch et al. is considered appropriate
in current methodological recommendations for meta-
analyses. In fact, the alternatives suggested by Horder
et al. only shed marginally better light on drug effects,
without invalidating the major findings of the Kirsch
et al. study.

In any case, high placebo responses and small
differences between drug and placebo outcomes have
even led to refusal of drug approval [9]. In recent
years it has become increasingly difficult to prove
drug efficacy against placebo, suggesting that the
response to placebo might have increased [2,10].

Beside the positive effects of placebos, adverse
effects that occur in placebo groups of clinical trials
need to be considered. Placebos are known to induce
side effects (the ‘nocebo’ phenomenon; [11]) that
might lead to non-adherence and discontinuation of
drug use [12]. Therefore, adverse effects in placebo
This journal is q 2011 The Royal Society
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Figure 1. Aspects of the placebo response in clinical trials.
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groups have important implications for the risk–benefit
assessment in clinical trials.

In this paper, we aim to give an overview about
placebo and nocebo phenomena in antidepressant
trials. We examine the placebo effect in trials testing
antidepressant medication and review possible mod-
erators. We argue that a substantial part of the
placebo response is caused by expectations as a basic
mechanism of the placebo effect. However, methodo-
logical issues play an important role and need to be
taken into consideration. Furthermore, we examine
side-effect patterns in the placebo groups of anti-
depressant trials. We argue that expectations about
drug side effects substantially influence reported side
effects in the placebo arms. We also consider gender
differences in placebo and nocebo effects. It is neces-
sary to point out that some of the mechanisms
considered in this review have been derived from
non-depression trials, and therefore need to be
confirmed as valid for antidepressant trials in future.
2. THE PLACEBO RESPONSE IN
ANTIDEPRESSANT TRIALS
A meta-analysis by our group estimated effect sizes of
placebo groups in antidepressant trials and reviewed
possible moderators [13]. The analysis included data
from 96 randomized controlled trials, with 9566
patients in the placebo groups. Besides depression as
primary outcome, effect sizes were calculated for
anxiety, general psychopathology and quality of life.
Medications in the active drug groups included
SSRIs, tri- or tetracyclic antidepressants (TCAs),
monoamine oxidase inhibitors (MAOIs), herbal reme-
dies, and others (for a more detailed description of the
study protocol see [13]). Within-group effect sizes
(Cohen’s d) for the drug and placebo groups were
computed. These effect sizes are defined as the mean
difference from pre- to post-treatment divided by the
pooled standard deviation and have been used in sev-
eral studies to compare improvements in the drug
group to those in the placebo group [4]. As a main
result, a large placebo response of d ¼ 1.69 (95%
CI ¼ 1.54–1.85) was documented, compared with
d ¼ 2.50 (95% CI ¼ 2.30–2.69) in the drug groups.
Thus, 67.6 per cent of the improvements in the drug
groups can also be found in the placebo groups. In
other words, only 32.4 per cent of the improvement
can be considered as specific pharmacologic effects
of antidepressant medication. The placebo response
was highest for depression as a primary outcome. How-
ever, there were also substantial placebo responses for
secondary outcomes such as anxiety, general psycho-
pathology and quality of life [13]. The results are in
line with the findings from other meta-analyses and
confirm the strong placebo response to antidepressant
medication [2,4,7,14–16].

Effect sizes in placebo groups were highly correlated
with those in drug groups (r¼ 0.69, p , 0.001), as
shown in previous studies [4]. A potential explanation
could be that different types of antidepressants show
different levels of effectiveness, and expectations about
benefits might also influence effects in the placebo
groups. However, mean placebo responses did not differ
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substantially (d¼ 1.65 in SSRI trials versus d¼ 1.73 in
other antidepressant trials). The strong relation might
be explained by non-specific variables (e.g. context
effects). Studies set up certain psychosocial contexts or
include unidentified parallel interventions (e.g. amount
of time spent with the patient, provision of a supportive
relationship, etc.) that differ across studies but have a
similar impact both on treatment and placebo groups
in the same trial [5,17]. These context effects might
explain common variability within trials.
(a) Mechanisms underlying the placebo effect in

depression

In order to understand mechanisms underlying the pla-
cebo effect in depression, it is helpful to look at two
basic mechanisms of the placebo phenomenon: con-
ditioning and expectation (figure 1). The effect of
classical conditioning depends on prior experiences of
combining drug features (e.g. a pill) with specific effects
(e.g. antidepressant effect). In antidepressant trials, con-
ditioning might facilitate the placebo response, but it is
unlikely that all participants have been exposed to con-
ditioning processes. The second and more important
mechanism involves expectancy. Patients involved in a
clinical study develop expectations about the benefits
(and the risks) of the studied drug. Expectations are
formed through several pathways. They can be elicited
by verbal cues given by the study investigator, such as
the information that a pill is a powerful pain killer or in
contrast an inert substance [18]. Expectations are also
formed through general knowledge about the effective-
ness of a certain drug. Though placebo effects might be
larger when conditioning processes and expectations
interact [18], they can also be triggered by expectations
alone [19]. Not only patients’ expectancies but also
those of study investigators constitute an essential element
of the psychosocial context in which treatment takes place
[20]. For instance, if a clinician promotes confidence in a
certain drug, it might affect the patient’s response to the
medication. A single-blind randomized controlled trial
in 262 patients with irritable bowel syndrome showed
that placebo treatment is more effective when combined
with a supportive patient–clinician relationship [21]. So
generally, conditioning and expectations have been ident-
ified as important mechanisms of the placebo effect.
3. MODERATORS OF THE PLACEBO RESPONSE
The data suggest that there is a large variation in the
size of the placebo response. Reviews have pointed
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Figure 2. Correlations of effect sizes with publicationyear: (a) observer ratings and (b) self-report. Adapted with permission from [13].
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out several factors that influence the placebo pheno-
menon. These factors include the assessment
method, the year of study publication, the type of
placebo applied and the severity of depression.

(a) Assessment methods: observer rating versus

self-report

Outcome in antidepressant trials can be assessed in
different ways. The majority of trials in depression
use observer ratings such as the Hamilton Depression
Scale (HAMD). Some studies also apply additional
self-rating scales such as the Beck Depression Inventory
(BDI). Little is known whether changes in placebo
groups also occur in self-ratings. When comparing
placebo responses in observer ratings with those in
self-report measures, considerably higher effect sizes
in the observer ratings were found (d ¼ 1.85; 95%
CI¼ 1.69–2.01; 93 studies) compared with the self-
report (d ¼ 0.67; 95% CI¼ 0.49–0.85; 28 studies).
The same was found in the drug group (observer rat-
ings d ¼ 2.89 versus self-report d ¼ 1.12; [13]).
Observer ratings and self-report were moderately corre-
lated in those studies that reported both (Pearson’s
correlation r ¼ 0.57; p , 0.01; 24 studies). These find-
ings suggest that investigators’ expectations are reflected
in large placebo responses in observer ratings. However,
it also raises questions about the validity of different
assessment methods. Scientists doubt whether
depressed patients are able to detect small mood
changes, and therefore argue in favour of observer rat-
ings. On the other hand, clinicians might tend to
overestimate mood changes, which make additional
assessment methods necessary [22].

(b) The publication year effect

The placebo response in antidepressant trials has
increased over the last decades. This so-called
‘publication year effect’ was first reported in the
meta-analysis by Walsh et al. [2]. In our meta-analysis,
a correlation of r ¼ 0.41 (p , 0.001) between placebo
effect size in the observer ratings and publication year
Phil. Trans. R. Soc. B (2011)
was found, similar to r ¼ 0.45 (p , 0.001) reported by
Walsh. Interestingly, when changes were assessed via
self-ratings, effect sizes in the placebo group were not
related to publication year (r ¼ 20.08; ns; figure 2).
In the drug group, the same tendency was found,
though the effect was less clear owing to more variance
and failed to reach significance.

Expectations about the effectiveness of a drug
depend—among other factors such as directly induced
expectations—on previous experiences with the
substance [1]. Since the beginning of the use of anti-
depressant drugs, millions of depressed patients have
been treated. Thus, the belief in the effectiveness of
antidepressant medication has probably increased over
the last decades. Indeed, positive expectations and con-
fidence in the drug have increased for study
investigators, but not for study participants [13]. How-
ever, alternative explanations involve changes in the
study populations, such as sample homogeneity. Since
effect sizes are defined as the mean difference divided
by the pooled standard deviation, more homogeneous
samples lead to larger effects. The correlation of the
standard deviation of baseline depression scores and
publication year was significant and of moderate size
(r ¼ 0.30; p , 0.01). In other words, the tendency of
including homogeneous patient groups has increased
over time. However, the variation of standard deviations
was less than 25 per cent of the values from 1980.
Therefore, it can only partly account for the publication
year effect. No changes in inclusion cut-off scores for
depression or mean baseline depression severity over
time could be found. As a conclusion, investigators’
expectations about positive effects of antidepressant
medication serve as a mechanism in explaining part of
the growing placebo response in antidepressant trials.
It seems unlikely that drug and placebo effects
increased more than 100 per cent over the past two
decades. Ultimately, this might lead to an overestima-
tion of positive effects in placebo and drug groups
and calls for careful selection of outcome variables
and blinded assessment.
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(c) Placebo condition: active placebos

Placebo pills are by definition inert substances that con-
tain no active medication. However, this causes
differences between placebo and drug groups not only
in terms of efficacy, but also in terms of side effects.
A few studies have applied so-called ‘active placebos’
that mimic side effects of the active medication.
Moncrieff et al. [23] analysed eight studies that
compared tricyclic antidepressants with active placebo
conditions, usually atropine. The difference in effective-
ness between TCAs and active placebos was small and
non-significant (Hedge’s g ¼ 0.17; 95% CI¼ 0–0.34).
An explanation for the decreased drug–placebo differ-
ence in this design is that side effects lead to
unblinding both in patients and in raters, thereby
strengthening the belief that the patient is in fact receiv-
ing the real drug. This belief seems to trigger positive
expectations and enhances the placebo effect. In this
case, the proportion of placebo effect in the drug
group is larger than in the placebo group. Furthermore,
the occurrence of side effects could also unblind raters
and lead to biased observer ratings. Clinical trial data
indicate that the ability of patients and investigators to
correctly assume group assignment despite blinding
exceeds chance levels and influences drug efficacy and
safety [24,25]. Furthermore, side effects have been
shown to highly correlate with patient and investigator
outcome depression ratings [26].
4. CONSIDERING METHODOLOGICAL ISSUES
Expectations play a crucial role for the large placebo
response in antidepressant drug trials. However,
despite context factors like expectation and condition-
ing, other factors contributing to changes in placebo
groups need to be considered. Those factors include
the naturalistic course of the disease, regression-to-
the-mean phenomena and selective study publication.
(a) Naturalistic course of depression

Usually patients are included in clinical trials during
peak intensity periods of their illness. Thus, many
patients spontaneously improve without any treat-
ment. In depression, 45 to 71 per cent of the
patients diagnosed with major depression at baseline
show remission 12 months later [27,28]. In order to
rule out naturalistic course effects, a control group
that receives no treatment would be needed. However,
these groups are rarely included in depression trials
owing to ethical concerns. In a critical analysis of
placebo, Hróbjartsson & Gøtzsche [29] compared pla-
cebo with no treatment in different medical conditions
and found substantial small placebo effects. For eight
studies reporting continuous outcomes in depression,
they reported a standardized mean difference of d ¼
0.25 (95% CI¼ 20.05–0.55; [30]). Kirsch & Sapirstein
[4] estimated from their analysis of no-treatment groups
and waiting-list-control groups in psychotherapy trials
that natural history accounts for approximately 24 per
cent of the medication effect, leaving another 51 per
cent to the placebo effect. The placebo effect needs to
be distinguished from spontaneous remission, life
changes and simple passage of time.
Phil. Trans. R. Soc. B (2011)
(b) The placebo response: a regression to the

mean phenomenon?

Another important factor is represented by the
regression to the mean, a statistical phenomenon
which assumes that repeated measures with extreme
values at the first assessment tend to approximate the
centre of the distribution at the second assessment.
As mentioned above, patients seek treatment when
their depression levels are likely to be near the peak.
Owing to fluctuation, levels tend to be lower at a
second assessment point [17]. Walsh et al. [2] reported
a larger placebo response in trials with higher
minimum entry scores (r ¼ 0.27; 95% CI¼ 0.02–
0.49), suggesting that higher entry scores increase the
impact of regression to the mean which might partly
explain the placebo response in antidepressant trials.
By contrast, Kirsch et al. [7] showed that placebo
response does not change with depression severity.

(c) Selective publication of antidepressant trials

The selective publication of significant results com-
prises a crucial problem for all clinical trials and
secondary analyses. In the meta-analysis, publication
bias was controlled by computing fail-safe-n rates. It
was shown that publication bias was unlikely to
account for substantial improvements in the placebo
group [13]. However, in a recent meta-analysis of anti-
depressant drug trials submitted to the US Food and
Drug Administration (FDA), Turner et al. [31] com-
pared effect sizes in published versus unpublished
studies. They showed that published studies reported
larger mean drug–placebo differences (Hedge’s g ¼
0.41 versus g ¼ 0.17). A possible interpretation could
be that the placebo effect might actually be even
larger than assumed.
5. NOCEBO EFFECTS IN ANTIDEPRESSANT
TRIALS
In routine clinical care, clinicians’ decisions to pre-
scribe antidepressant medication depend as much on
minimizing adverse effects as on maximizing drug
efficacy. Fifty to sixty per cent of patients taking anti-
depressant medications report side effects [32]. Side
effects of antidepressant drugs have strong conse-
quences on prescription behaviour, adherence and
discontinuation of drug use. While SSRIs and TCAs
are similarly effective [33], SSRIs are prescribed
more often because of their favourable side-effect
profile [34]. Rates of antidepressant treatment discon-
tinuation can reach up to 60 per cent, and adverse
effects are the most common reason for non-
adherence and drug discontinuation [35]. Fifteen to
twenty-seven per cent of patients discontinue
medication use owing to perceived side effects [36].
Experience of at least one bothersome side effect
makes patients three times more likely to discontinue
drug use [37]. Adverse effects do not only occur in
the medication group, about a quarter of the patients
in the placebo group report side effects [11]. In ana-
logy to placebo, side effects can be divided into
specific pharmacokinetic drug effects and non-specific
effects (i.e. clinical nocebo effects; figure 3). Nocebo
effects are symptoms that cannot be explained on the
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basis of known pharmacology of the drug. In clinical
studies, only a small proportion of reported side effects
are actually pharmacologically related to the drug,
while the majority of reported symptoms are non-
specific side effects [11]. They influence adherence
and discontinuation processes in a similar way to the
‘real’ drug side effects [12].

(a) Mechanisms underlying the nocebo effect

The crucial question is how patients develop side
effects when they do not receive an active drug.
Again, the two mechanisms underlying the nocebo
phenomenon involve conditioning and expectations.
First, conditioning processes might apply through
prior experiences and learning processes [11,38].
Patients might manifest side effects not because of
specific pharmacology of the medication, but because
they have experienced side effects during former anti-
depressant treatment. Second, patients who expect to
experience distressing side effects are more likely to
develop them [39]. The mention of a certain side
effect in the informed consent bears a higher risk of
actually reporting it [40,41]. Link et al. [42] reported
that participants who believed they received a herbal
drug experienced more side effects compared with
those who believed they received a placebo, although
all participants received a placebo. Neuroimaging
studies also confirm the importance of expectations
for nocebo effects. Keltner et al. [43] found that the
level of expected pain intensity changed the perceived
pain intensity and also resulted in activation of differ-
ent brain regions independent from the applied pain.
In many cases, perceived side effects do not arise
from newly experienced symptoms, but patients
might attribute already existing symptoms to a newly
prescribed medication. Thus, symptoms of the under-
lying disease for which the patient receives treatment,
for instance, tiredness in depression, might be misat-
tributed as side effects of the medication [11].
Moreover, unspecific somatic symptoms are extremely
common in the general population [44,45], making it
likely to misclassify already existing symptoms as
drug-elicited side effects.

(b) Adverse effects in placebo groups of

antidepressant trials

When taking antidepressant medication, patients
might expect to experience a certain side-effect pattern
depending on the type of the drug. While SSRIs are
Phil. Trans. R. Soc. B (2011)
known to have more activating side effects (such as
extrapyramidal symptoms), TCAs are supposed to
have stronger sedating and cholinergic side effects
such as dry mouth and dizziness [32]. Negative expec-
tations about potential side effects are frequently
elicited through informed consent procedures, medi-
cation package inserts or information through fellow
patients and the media, and might lead to increased
side effects reporting [18,46,47]. Little is known, how-
ever, how adverse effects in placebo groups are related
to those in the drug group. There is recent evidence
that side-effect patterns of the drug group strongly
influence those in the placebo group in anti-migraine
trials [48]. A systematic review by our group investi-
gated adverse effect patterns in antidepressant trials
[49]. Randomized controlled trials that tested SSRIs
(122 trials) and TCAs (21 trials) in the treatment of
depressive disorders and anxiety disorders were
included (for further details see [49]). The data
revealed that one quarter of the patients discontinued
treatment, with similar discontinuation rates in drug
and placebo group (24.8% versus 24.7%). Of those
patients discontinuing explicitly because of perceived
adverse effects more than 40 per cent were in the
placebo group.

(c) The role of ascertainment strategies

In many clinical trials, the evaluation of adverse effects is
often done with less valid and reliable instruments than
the evaluation of drug benefits. The better the assess-
ment quality, the more likely effects are detected [12].
In our review, systematic assessment yielded higher
rates of reported symptoms for 14 of 17 symptoms
than unstructured assessment methods, with a mean
odds ratio of 2.6 (mean 95% CI ¼ 2.1–3.3; [49]). In
other words, the report of adverse effects is much
more likely when assessed with systematic strategies.

(d) How ‘unspecific’ are unspecific side effects?

The aim of our review was to determine whether
adverse effects in placebo groups reflect those in the
antidepressant drug groups. Symptom report in the
placebo group was highly related to symptom report
in the drug group for seven of the eight most reported
symptoms. For most symptoms (diarrhoea, dizziness,
drowsiness, dry mouth, insomnia and headache) high
correlations above r . 0.60 (all p , 0.001) were
found. Higher side-effect rates were found in TCA
placebo groups compared with SSRI placebo groups



Table 1. Gender comparison of nocebo rates in pharmacological trials of depression and anxiety disorders. n, total sample

size in the placebo group; ktotal, total number of placebo groups reporting the symptom; 95% CI, confidence interval of odds
ratio; modified from Nestoriuc & Rief [56].

symptom

diagnosis: depression diagnosis: anxiety disorder

n (ktotal) odds ratioa 95% CI n (ktotal) odds ratioa 95% CI

loss of appetite 505 (9) 13.2 (6.6; 47.9) 264 (5) 0.3 (0.02; 1.3)
sexual problems 803 (5) 4.0 (1.6; 9.8) 451 (8) 0.2 (0.09; 0.6)

sweating 549 (5) 12.5 (6.0; 26.1) 309 (5) 0.2 (0.06; 0.5)

dry mouth 310 (12) 0.6 (0.1; 2.6) 527 (13) 0.7 (0.42; 1.2)
nausea 1291 (18) 2.3 (1.18; 4.7) 791 (14) 0.5 (0.3; 0.8)

dizziness 773 (11) 10.5 (6.2; 18.0) 269 (7) 0.3 (0.2; 0.6)

drowsiness 1062 (10) 6.7 (4.1; 11.1) 551 (8) 0.5 (0.3; 0.9)

insomnia 1009 (13) 1.9 (0.6; 5.6) 701 (11) 0.4 (0.2; 0.5)

nervousness 197 (6) 3.4 (1.1; 10.1) 299 (7) 0.3 (0.2; 0.7)

diarrhoea 944 (7) 4.1 (2.6; 6.5) 406 (6) 0.8 (0.5; 1.5)
headache 830 (12) 3.1 (1.3; 7.6) 586 (11) 0.6 (0.4; 0.9)

aNocebo rates from studies with high rates of female patients (greater than 66.6%) in relation to studies with high rates of male patients
(greater than 66.6%); odds ratios higher than one denote higher nocebo rates in men, odds ratios smaller than one denote higher nocebo
rates in women; significant effects are denoted in bold.
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for 10 of 18 symptoms. Side-effect patterns in the pla-
cebo groups reflected those in the drug group.
Symptoms typically associated with tricyclic anti-
depressants were more common in the TCA placebo
groups. These symptoms included dry mouth (19.2%
versus 6.4%), fatigue (17.3% versus 5.5%), drowsiness
(16.8% versus 6.8%), constipation (10.7% versus
4.2%), vision/accommodation problems (6.9% versus
1.2%) and dizziness (13.8% versus 7.7%). These differ-
ences could not be attributed to differences in study
characteristics between SSRI and TCA trials. These
results lead to the conclusion that ‘unspecific’ adverse
effects are highly drug specific and reflect expected
side-effect patterns of the antidepressant drug to
which placebo is compared.
6. GENDER DIFFERENCES IN PLACEBO
AND NOCEBO EFFECTS
Studies suggest that women and men respond
differently to antidepressant treatment. While men
seem to present more favourable outcome on TCAs,
women seem to respond better to SSRIs and MAOIs
[50]. These differences are relevant for the prescrip-
tion behaviour and success of antidepressant
treatment. However, these differences do not seem to
be reflected in the placebo groups. Several studies
did not find any gender differences in the response
to placebo [50–52].

Few studies have addressed gender differences in
the nocebo effect. Women experience adverse drug
reactions more often than do men [53], and evidence
suggests that women are more prone to experience
nocebo effects [54]. In a study evaluating the SSRI
fluoxetine, women reported slightly more nocebo
effects than men (38.5% versus 30.1%, p , 0.01)
[52]. Experimental studies suggest that different
mechanisms might apply. Employing a motion sick-
ness paradigm, Klosterhalfen et al. [55] reported that
women responded predominantly to conditioning,
while men showed greater nocebo responses when
verbal suggestions were used. Gender differences in
Phil. Trans. R. Soc. B (2011)
nocebo responses might have an impact on study
trial design and prescription behaviour. In a recent
review by our group, gender differences in antidepress-
ant trials were examined [56]. Since most of the
studies did not analyse gender differences, trials with
at least two-thirds of male subjects were compared
with those that included predominantly women (at
least 66.6%). Results differed drastically for trials of
depression and trials of anxiety disorders. In
depression, against expectation, trials that included
predominantly male subjects reported more nocebo
effects for nine of 11 symptoms (e.g. nausea, sweating
and dizziness). In anxiety, however, the effect was
reversed. Trials that included more women reported
higher nocebo effects for eight of 11 symptoms
(table 1). Though owing to methodology only pro-
portions could be compared, the data suggest that
different mechanisms might apply for men and
women. Possibly, expectation processes have a higher
impact in depression while subjects with anxiety dis-
orders show stronger response to conditioning
processes. Thus, male subjects with depression could
be more prone to report adverse effects than female
subjects with depression, while relations are vice
versa in anxiety. Experimental research is needed in
order to identify underlying mechanisms. However,
the meta-analytical approach does not allow separation
of the role of gender from other potentially influencing
factors such as demographic variables or differences in
study characteristics. Moreover, there are other influ-
encing factors such as neuroticism [57], somatization
[58] or beliefs about medicines [39] that predict the
report of unspecific side effects and that might interact
with gender and clinical diagnosis.
7. IMPLICATIONS FOR CLINICAL RESEARCH
AND PRACTICE
In this comprehensive review, we investigated the
placebo and nocebo effects in antidepressant trials.
A meta-analysis by our group confirmed the large pla-
cebo response in antidepressant trials [13]. Moderator
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analyses have revealed patients’ and investigators’
expectations as basic mechanisms of the placebo
effect. Investigators’ expectations are reflected in
larger placebo responses in observer ratings than in
self report, as well as in increasing placebo responses
over time (‘publication year effect’). The importance
of patients’ expectations can be demonstrated in
larger placebo responses when ‘active placebos’ that
mimic side-effect patterns of the active drug are used
as comparators [23]. The ‘unblinding’ properties of
side effects might result in larger placebo effects in
the drug group than in the placebo group. Though
neurophysiological correlates of change are similar in
drug and placebo, data suggest that placebo response
in depression goes along with specific changes
in brain function [59,60]. In analgesia, Colloca &
Benedetti [5] propose two different neurophysiological
pathways: a drug-induced pain pathway and a placebo-
induced expectation pathway. Since both pathways are
activated when a drug is given, the pharmacological
effects of a certain drug need to be disentangled.
Thus, different mechanisms might apply in medication
and placebo groups that are not detected with
standard clinical trial designs.

Beneath the fact that side effects might serve as a
cue and thereby enhance response to treatment,
adverse events can be very bothersome and lead to dis-
continuation of drug use [49]. In antidepressant trials,
placebos induce side effects that strongly resemble the
pattern of the active medication to which they
are compared [49]. Different side-effect patterns
were found for SSRIs and TCAs. Nocebo rates were
higher in trials including predominantly men in
depression, while anxiety trials reported higher
nocebo rates in trials with more female subjects.
Adverse effects influenced discontinuation, thus
suggesting that nocebo effects play an important role
for non-adherence to antidepressant medication in
clinical practice.

However, placebo and nocebo effects need to be
understood in the light of methodological issues.
First, studies on the natural course of depression
show high remission rates [27]. Data that compare pla-
cebos to natural course groups confirm the large
impact of spontaneous fluctuation over time [29].
Regression to the mean might artificially inflate pla-
cebo and drug responses. Selective publication of
antidepressant trials might limit the interpretation of
the findings [31]. Concerning the nocebo effect, struc-
tured assessment leads to considerably higher report of
symptoms than unstructured methods [49].
(a) Do we need to reconsider clinical trial

designs?

Since the beginning of placebo use, scientists have
expressed ethical concerns, stating that their use con-
tradicts the Declaration of Helsinki [61]. It is
claimed that, with effective antidepressants on the
market, placebo control groups might not be necessary
anymore and new drugs should be compared with
interventions with established efficacy [62]. On the
other hand, it has been argued in favour of placebo
that the comparison of a new medication with placebo
Phil. Trans. R. Soc. B (2011)
reduces the risk to public health of approving ineffec-
tive medications. Evidence does not support an
increased suicide risk in placebo groups of antidepress-
ant trials [63]. Our data suggest that the placebo effect
in antidepressant trials is a highly variable phe-
nomenon that depends as much on patients’ and
investigators’ expectations as on study methodology.
If a new medication is approved on the basis of equal
efficacy to an approved one, it is unclear how much
of the improvement is caused by the substantial pla-
cebo effect and other ‘unspecific’ factors. Therefore,
neither the use of historical placebo benchmarks nor
the mere comparison with an approved treatment
can be recommended. The claim by Horder et al. [8]
for improving antidepressant research is highly sup-
ported. Moreover, effect sizes of antidepressants tend
to be larger in active comparator trials compared
with placebo-controlled trials [64,65]. When a patient
expects to receive a real treatment, he improves better
than under the 50 per cent chance of receiving an inert
substance. This fact provides further evidence of the
importance of patients’ expectations, but it does not
provide further evidence of the real impact of
antidepressant medication.

With the standard randomized controlled trial
design, it is difficult to estimate the impact of the pla-
cebo effect. There is a need for more creative designs
capable of disentangling the placebo effect. A crucial
question is how pharmacological effects of a drug
can be separated from expectation pathways. One sol-
ution results from the open–hidden paradigm where
medication is given covertly [66]. Hidden adminis-
tration of medication has been proved to be less
effective than open administration when treatment is
combined with a ‘healing’ procedure. Colloca et al.
suggest that the efficacy of a treatment can be esti-
mated through the difference between open and
hidden application, thus estimating the placebo effect
without the use of an actual placebo group. This is dif-
ficult, however, to apply in antidepressant treatment.
A more practical possibility is the ‘balanced placebo
design’ [4]. Subjects receive either drug or placebo,
and half of each group is receiving false information
about treatment. Thus, the group that is receiving
the real medication but believes to receive placebo
serves to estimate the ‘true’ drug effect. However, the
balanced placebo design applies deception and
therefore raises major ethical concerns in clinical
trials involving patients. To overcome these ethical
concerns, Miller et al. [67] have proposed to apply
‘authorized deception’ that has proved to be equally
effective in inducing placebo responses in experimen-
tal research [68]. Further studies are needed to
examine the effect of authorized deception in
antidepressant trials.

Another point involves the importance of perceived
assignment. The perceived group assignment might be
more important than the real assignment to intervention
or placebo group [69]. A double-blind sham-surgery
controlled trial of human embryonic dopamine neurons
in patients with Parkinson’s disease revealed that the
perceived treatment had more impact on motor function
improvement and the quality of life than did the actual
treatment (real or sham surgery; [70]). In a clinical
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trial, assessing expectations about perceived group
assignment could be useful to understand treatment
responses. Moreover, ‘active placebos’ might control
for the unblinding properties of side effects and
should be applied in clinical trials. Natural course
groups in antidepressant trials could help to distinguish
the placebo effect from passage of time. The ethical pro-
blem of not treating patients in natural course groups,
however, remains unresolved. In order to understand
the mechanisms of non-specific treatment effects, it is
necessary to assess those effects with structured assess-
ment methods. Since clinicians tend to overestimate
changes in patients, clinician bias has to be managed
through the addition of self-report measures, the admin-
istration of both clinician- and patient-rated measures,
and systematic rater training [22].

Concerning the nocebo effect, our data strongly
indicate the importance of systematic side-effect
assessment. We have recently proposed a new instru-
ment, the Generic Assessment of Side Effects scale
(GASE [71]). When adverse effects are assessed with
valid structured assessment methods, a better risk–
benefit calculation is possible. Furthermore, base
rates of somatic complaints should be assessed in
order to control for attribution processes [45]. The
fact that gender influences the experience of nocebo
effects argues for balancing and controlling gender in
clinical trial designs. Further research needs to shed
light on the interaction of gender and diagnosis in
the nocebo effect.
(b) Conclusions and future directions

The findings on placebo and nocebo effects in anti-
depressant trials have important implications for
clinical practice. The high response rate of depressive
symptoms to placebo reflects the therapeutic respon-
siveness of depression in general, thus highlighting
the importance of multi-dimensional treatment
approaches. In sum, pharmacological effects of anti-
depressant medication account for a minor part of
the observed effects in antidepressant trials. Instead
of minimizing non-specific therapeutic effects, placebo
effects should be enhanced in order to optimize
patients’ response to both placebo and medication.
This could be achieved by providing an optimal heal-
ing context; in other words, providing a treatment
context in which social, psychological, and medical
treatment components are designed to enhance the
healing process [72]. Patients’ expectations predict
the success of antidepressant medication [73]. Opti-
mizing patients’ expectations might be a promising
way of enhancing the positive effects of antidepressant
treatment. Trials are needed that systematically vary
both patients’ and researchers’ expectations.

With respect to the nocebo phenomenon, research-
ers should closely consider the way in which negative
suggestions are delivered (e.g. through informed
consent procedures). Though detailed information
about adverse effects is necessary, negative suggestions
inducing anxiety probably enhance the nocebo effect,
and providing exhaustive lists of unproven side effects
in drug leaflets is not warranted. It might be helpful to
identify patients at high risk of developing nocebo
Phil. Trans. R. Soc. B (2011)
effects [11,39]. Discussing the nocebo phenomenon
explicitly with the patient might help to become
more aware of self-fulfilling prophecies induced by
misattribution. Tailored prevention programmes are
needed that aim at helping patients tolerates adverse
effects and reduces perceived disability.
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