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The field of placebo research has made considerable progress in the last years and it has become a
major focus of interest. We know now that the placebo effect is a real neurobiological phenomenon
and that the brain’s ‘inner pharmacy’ is a critical determinant for the occurrence of psychobiological
and behavioural changes relevant to healing processes and well-being. However, harnessing the
advantages of placebo effects in healthcare is still a challenge. The first part of the theme issue sum-
marizes and discusses the various kinds of placebo mechanisms across medical fields, thereby
not only focusing on two main explanatory models—expectation and conditioning theory—but
also taking into account empathy and social learning, emotion and motivation, spirituality and
the healing ritual. The second part of the issue focuses on questions related to transferring knowl-
edge from placebo research into clinical practice and discusses implications for the design and
interpretation of clinical trials, for the therapeutic settings in daily patient care, and for future
translational placebo research.
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1. INTRODUCTION
Henry Knowles Beecher (1904–1976), one of the
first placebo researchers, noted that soldiers severely
wounded in a World War II combat zone much less fre-
quently asked for analgesics to relieve their unbearable
suffering than patients with similar injuries in civilian
hospitals (25% versus 80%). Beecher reasoned that to
the soldiers, being wounded during deployment meant
that they had survived, would be removed from the
combat zone and then would be treated well, whereas
the civilians were probably more worried about their
social and financial situation. Thus, Beecher opined
that the threatening consequences anticipated by the
civilian patients may explain their differing reactions
concerning the demand of analgesics [1].
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This interesting finding is the reason why Beecher
got interested in exploring the power of placebos. His
seminal paper ‘The powerful placebo’ written in
1955, in which he claimed that ‘placebos have a high
degree of therapeutic effectiveness in treating subjec-
tive responses’ and can also have ‘toxic effects’
[2, p. 1606], has been cited more than 1000 times to
date. Although his conclusions about the overall
effect size and significance of placebo effects in clinical
trials were biased owing to methodological errors in his
analyses [3], his papers have nonetheless encouraged
numerous medical doctors and scientists to study
what we have come to know as ‘placebo effects’.

(a) Mechanistic placebo research

A major step in placebo research was achieved by the dis-
covery of the involvement of endogenous opioids in
placebo analgesia. In 1978, Levine et al. [4] showed
that the placebo response in patients with post-operative
pain could be blocked by the opiate antagonist naloxone.
Several replication studies with more sophisticated
This journal is q 2011 The Royal Society
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methodological designs and experimental set-ups
confirmed these findings [5–8]. However, there were
also controversial or non-significant findings [9–11].

It is only owing to advances in neuroscience particu-
larly driven by the insights obtained by neuroimaging
techniques that we can be sure that endogenous opioid
systems in the brain are indeed involved in many forms
of placebo analgesia. For example, using positron emis-
sion tomography, Petrovic et al. [12] showed that a
subset of brain regions was similarly affected by either
a placebo intervention or treatment with the opioid ago-
nist remifentanil. In 2005, using molecular imaging
techniques, Zubieta et al. [13] were able to demonstrate
that the expectation of pain relief activates m-opioid
receptor signalling in the human brain. Finally, the
opioid antagonist naloxone was shown to reduce
not only pain perception but also placebo-induced
responses in cortical structures associated with pain
modulation as well as in pivotal areas of the descending
pain control system [14].

It is important to note that information about
expected treatment effects can affect pain both in a
positive and in a negative manner. Negative expec-
tations can increase pain sensitivity and attenuate
the effects of analgesic drugs [15,16]. This so-called
nocebo hyperalgesia may persist for several months
and could be demonstrated also by brain imaging tech-
niques [17]. At the neurochemical level, nocebo
hyperalgesia is modulated by the cholecystokininergic
system [6,18,19].

It may, at a first glance, seem that placebo research
has predominantly focused on pain and pain percep-
tion. However, while many insights concerning the
psychobiological mechanisms of placebo have indeed
been obtained from pain research, it is important to
note that placebo and nocebo effects also occur in
other medical conditions. A finding of comparable
importance to the involvement of endogenous opioids
in placebo analgesia, for example, was the demon-
stration that placebo responses in patients with
Parkinson’s disease are associated with the release of
dopamine in the striatum, i.e. the specific brain struc-
ture damaged in Parkinson patients [20]. Likewise
Benedetti et al. [21] were able to demonstrate that
the clinical placebo effect in patients with Parkinson’s
disease was closely associated with the activity of single
neurons in the subthalamic nucleus, a key brain area
relevant for central motor control.

Additionally, there is a bulk of studies showing that
organ functions regulated by the autonomic nervous
system (ANS) are amenable to both placebo and
nocebo interventions [22]. For example, the majority
of studies scrutinizing the nocebo effect have actually
been investigated in asthmatic patients, and there is
now clear evidence that the expectation of bronchocon-
striction impairs lung function. Finally, immunological
placebo responses have been demonstrated in animal
experiments, healthy subjects and patients, and parts
of the physiological mechanisms responsible for these
distinct changes in immune functions have recently
been described [23]. First studies in patients suggest
that conditioned immunosuppression may not only
affect allergic responses but actually attenuate the
course of disease of autoimmune illnesses [24].
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The theories most accepted for explaining psychologi-
cal mediation of placebo effects are expectation and
classical conditioning. As early as 1950, Wolf published
a paper entitled ‘Effects of suggestion and conditioning
on the action of chemical agents in human subjects’
[25]. The idea of suggestive processes being relevant
for placebo effects was later replaced by the concept of
expectation. Inspired by the insights stemming from
hypnosis research, Kirsch [26] wondered about the
underlying psychological function determining the
specific response to a suggestion, and he began to focus
on the role of expectancy as a mediating psychological
variable. The importance of verbal suggestions and
expectations for placebo and nocebo effects has mean-
while been demonstrated in numerous experimental
studies [22,27–29]. Furthermore, there is now compell-
ing evidence for the validity of classical conditioning
theory for explaining placebo effects, because drug-like
effects also occur when active treatments administe-
red repetitively are replaced with pharmacological inert
interventions such as saline solutions or sugar pills
[24,27,30]. Recent studies have additionally demon-
strated that social observational learning represents
another psychological mechanism for producing placebo
responses [31]. Further important pieces of the placebo
puzzle still need to be integrated into the whole picture,
for example, motivational aspects [32], emotions [29]
and characteristics of the healing ritual itself [33].

Besides all these psychological factors that are related
to the therapeutic setting and how the placebo effects are
initiated, personality factors may also play a role. While
early attempts to define the typical ‘placebo reactor’ have
failed [34], certain personality traits associated with pla-
cebo effects have recently been identified. For example,
traits related to reward (and, from a neurobiological
point of view, the dopaminergic activation), such as
novelty seeking and reward responsiveness, accounted
for about 25 to 30% of the variance in placebo analgesic
responses [35,36]. Additionally, altruism [37], opti-
mism [38–40], empathy [31] and spirituality [32,41]
have been found to modulate placebo responses.

In summary, current knowledge about placebo
mechanisms allows us to shed some light on the psycho-
biological mechanisms underlying the placebo (and
nocebo) phenomenon, thereby allowing us to tenta-
tively define a theory of the biological basis for the
ability of the human body to heal itself. What impli-
cations does this knowledge have for clinical decision
making and patient care?
(b) Clinical placebo research

For more than half a century, the randomized placebo-
controlled trial (RCT) has been regarded as the gold
standard for testing the efficacy of new clinical inter-
ventions and treatments. RCTs include an active
treatment group and a placebo treatment group,
whereby neither doctors nor patients know which of
the two treatments is actually administered to a patient
(‘double blinding’). The total treatment effect is con-
ceptualized as the sum of the ‘specific’ treatment
effect and the ‘unspecific’ effects that occur also in
the placebo group (‘additive model’). A significantly
larger effect in the treatment group indicates
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superiority of the drug. The model builds upon the
idea that placebo responses are of similar size in all
study groups, as only then the principle of ‘additivity’
as a basic conceptual assumption can be employed.

However, the assumption of additivity has interest-
ingly never been thoroughly tested. Moreover, recent
analyses suggest that placebo effects may vary consi-
derably both between treatment arms and across
studies [42–44]. For example, there is mounting evi-
dence that an increased likelihood to receive active
treatment—which may be regarded a proxy for the
degree of expectation of improvement—is associated
with better outcome in the respective placebo groups,
thereby potentially affecting conclusions about the
efficacy of active treatment [45–49]. Furthermore,
studies that used an ‘active’ placebo, which mirrored
the side effect profile of the drug, increased the response
in the placebo group in comparison with an inert
placebo that does not exhibit side-effects [50]. In
addition, there is evidence that physical placebos, such
as sham acupuncture, are associated with larger placebo
effects than pharmacological placebos [51–54].

Owing to this apparent variability of placebo effects
within and across clinical trials, some treatments may
fail to prove superiority above placebo even though
their total effects are of clinical relevance and exceed
the effect achieved by standard care. This paradox,
which has been theoretically described and termed the
‘efficacy paradox’ [44], has recently become reality in
two large acupuncture studies [55,56]. Implications for
clinical trial methodology need to be discussed [42,44].

The word ‘placebo’ is derived from the verb ‘placere’,
meaning ‘to please’ [34]. During the pre-pharmacological
age it was quite customary to distribute sugar pills or other
pharmacologically inactive substances to sooth the
patient, to test for ‘real illness’ or to placate people,
when no real effective treatment was known [44]. Even
nowadays, physicians and nurses use placebo interven-
tions regularly in clinical practice for very similar reasons
as the healers did before the rise of modern medicine
[57]. However, the deliberate use of placebo interventions
bears severe ethical problems as the patient has to be delib-
erately deceived by the therapist. Therefore, alternative
ways to harness the advantages of placebo effects in
daily clinical practice are required. As will be debated in
this theme issue, several approaches have been suggested,
such as the description of placebos without deception, the
application of conditioning protocols and the creation of
an optimal healing environment [24,30,58].
2. OVERVIEW OF THE THEME ISSUE
The first part of the theme issue summarizes and
discusses placebo mechanisms across medical fields,
focusing on different explanatory models including con-
ditioning, verbal suggestions, emotions, motivation,
spirituality and healing rituals. The second part of the
issue focuses on questions related to transfer of that
knowledge into clinical practice, discussing implications
of placebo research for the design and interpretation of
clinical trials, for the therapeutic settings in daily patient
care and for future translational placebo research.

Benedetti’s team provides a comprehensive overview
of neurobiological and pharmacological mechanisms
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underlying the placebo effect across different conditions
[28]. While most of the presented studies are related
to the medical context, where pathological conditions
are altered following the administration of an inert
substance or verbal instructions tailored to induce
expectation of change, the review also goes beyond the
clinical setting, embracing physical performance with
crucial implications for sport competition as well.

Schedlowski’s team presents behavioural condi-
tioning as a major mechanism mediating the placebo
response on the immune system, and describes under-
lying mechanisms on the basis of functional interaction
between the central nervous system (CNS) and the
peripheral immune system, with an emphasis on aller-
gic reactions [24]. Although the exact mechanisms
of immune behavioural conditioning are yet largely
unknown, there is evidence that both allergic and anti-
allergic responses can be ‘manipulated’ by means of
conditioning paradigms, with the potential to promote
anti-allergic healing processes.

Specific verbal suggestions accompanying placebo
interventions affect not only the perception of symp-
toms, but also the functioning of inner organs that
are modulated by the ANS. Karin Meissner [22]
reviews the placebo literature with respect to the cardi-
ovascular, the gastrointestinal and the pulmonary
systems and provides relevant background information
on the functional organization of the ANS and the
central autonomic network. In accordance with pre-
vious findings from analgesic placebo research
[59,60], her results provide first evidence for the auto-
nomic specificity of autonomic placebo effects. For
example, placebo interventions targeting the stomach
affected gastric motility, but not cardiovascular or elec-
trodermal functions [61]. She proposes that verbal
suggestions during placebo interventions may activate
association networks in the brain that store memories
of the appropriate autonomic response [22].

In contrast to findings supporting the specificity of
placebo effects, it has been postulated that there might
be a common mechanism that subserves all types of pla-
cebo responses. Flaten et al. [29] review the literature
with respect to a hypothesis that focuses on the role of
emotions for the placebo response. The hypothesis pre-
dicts that pain relief following the ingestion of a placebo
pill may be due to the reduction of stress and anxiety and
a concomitant increase in positive emotions. As these
emotions are closely connected to the activation of
endogenous opioid systems in the brain, they can explain
the occurrence of analgesic placebo responses.

An important question related to the effectiveness of
placebo interventions is whether insights into placebo
and nocebo mechanisms gained under laboratory con-
ditions can be transferred to the clinical encounter.
Starting from a motivational framework of placebo
effects, Michael Hyland [32] provides evidence that
different placebo mechanisms may apply in different
contexts. Whereas response expectancy, conditioning
and goal activation may be responsible for short-term
placebo effects, long-term placebo responses may be
achieved through satisfaction of higher level goals,
such as a good relationship with the doctor. This may
improve symptoms by reducing stress and thereby
attenuating the deleterious effects of stress on health.
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In the last years, a new research field has blossomed
that is investigating the relationship between spiri-
tuality, health and coping with illness and distress.
Spirituality may broadly be understood as an implicit
or explicit orientation towards, searching for and
expressing a reality transcending immediate and medi-
ate personal needs, and a striving for experiencing a
universal or transcendental dimension. It is of interest
that research looking into spirituality health connec-
tion has provided insights that are similar to those
obtained in placebo research. For example, there is
clear evidence that spirituality is able to alter pain per-
ception [62,63]. Kohls et al. [41] suggested that
meaningfulness and sense of purpose may be a concept
relevant for health-related processes including the
placebo effect.

Ted Kaptchuk’s contribution [33] is a creative com-
parative analysis of ceremonials by Navajo healing
rituals (the most populous American Indian tribe in
the United States), acupuncture, and biomedical treat-
ments. The author describes the different components
of the three healing settings and identifies the treat-
ment ritual as the basis of any placebo response.
While for biomedicine the placebo effect has primarily
been a ‘non-specific’ process that needs to be con-
trolled, the placebo effect for ritual theory constitutes
the ‘specific’ effect of a healing effort. As placebo
research has started to sketch the underlying neurobiolo-
gical causal pathways of these unspecific effects, it has
become clear that a link between placebo studies and
ritual theory would be helpful. The author emphasizes
the need for mixed-method research methodologies in
the field.

The last contribution of the first part provided by
Colloca & Miller [27] aims at interpreting, critiquing
and conceptualizing the existing experimental and
clinical research on placebo (and nocebo) effects
though a learning perspective—the process of decod-
ing information and creating expectations. The
question whether and how human beings can activate
this sort of inbuilt ‘endogenous pharmacy’ is of utmost
interest for all areas of medicine. It is important to
understand how individuals can systematically harness
innate, environmentally and/or culturally promoted
placebo mechanisms for enhancing clinical outcomes,
improving their health and well-being, and reducing
harmful effects. Therefore, the learning perspective
may have innovative implications for a deeper and
better knowledge of the placebo phenomenon in
science and healthcare.

The second part of the issue covers highlights that
range from clinical trial methodology to translational
placebo research. Harald Walach [44] introduces the
reader to historical notes of the placebo effect when
inert substances and procedures were introduced as con-
trol conditions. He then describes the efficacy paradox of
sham interventions pointing to the fact that sham inter-
ventions frequently turn out to be more powerful than
proved, evidence-based treatments. Walach uses the effi-
cacy paradox as a conceptual basis for discussing the
limits of present conventional trial methodology, thereby
raising questions about how efficacy of treatments
should be determined. The question whether a treat-
ment is effective can be addressed by considering
Phil. Trans. R. Soc. B (2011)
circumstances, context, patients’ choice, and subjective
sense of meaningfulness that is attributed to the
intervention itself.

Rief ’s team provides an overview about placebo
and nocebo phenomena in antidepressant trials [43].
The authors present a sophisticated meta-analysis of
RCTs suggesting large placebo responses to antidepress-
ant medication. Several moderating factors relating to
the size of the placebo responses could be identified,
such as the method of symptom assessment and year of
publication. Nocebo responses, in terms of the side-
effect patterns in the placebo groups, depended on the
side-effect profiles of the antidepressant drug and
notably differed for gender.

Enck et al. [42] focus on important but as yet unan-
swered questions about placebo effects in clinical
trials, with an emphasis that questions the additivity
model. They propose several novel study designs that
may be useful for disentangling placebo and treatment
effects in clinical trials in order to get a more reliable
and true estimation of the effects of active treatments.
For example, a unique although still untested study
design would not randomize patients between drug
and placebo, but would allow them to ‘freely’ choose
between two pills, one being the active drug and one
the placebo. Thus, the assessment of drug versus pla-
cebo efficacy would not rely on reports of symptom
improvement that may contain reporting bias, but
rather on choice behaviour.

Linde et al. [57] discuss reasons for using placebos in
clinical practice and suggest that the perspectives of
physicians, scientists and patients about placebo may
substantially diverge. Using placebo interventions in
medical practice is rather frequent, but is in contrast
with the professional imperative of specific and indi-
cated treatment as it is conventionally taught in
medical education, and consequently points to a con-
siderable amount of treatment uncertainty among
physicians. At the same time, the widespread use of pla-
cebos can be taken as evidence that rituals, myths and
plausible explanations have not been barred from
modern medicine but still guide therapeutic decisions.

Wayne Jonas [58] discusses some possible dilemmas
that may derive from the current framing of placebo
research. In particular, he presents the scenario of a
physician who has to decide on the utilization of a
treatment that is ‘not better than placebo’ but none-
theless is more effective than standard care. In such
a case, Jonas argues, it is important to understand
the placebo effect as a meaning response, which can
be triggered by manipulating contextual factors. By
introducing the concept of an optimal healing environ-
ment, Jonas suggests that the therapeutic alliance and
the management of patient’s expectation may rep-
resent an important element of good clinical practice.

Verbal and non-verbal interactions between the
patient and the physician may affect the perception of
treatment efficacy, which in turn may influence patient
expectations, and thus also clinical outcome. Vase et al.
[64] present qualitative data from interviews with
patients who have experienced pain relief following a
placebo intervention or active treatment, discussing
the extent to which these findings have implications for
our understanding of placebo analgesia.



Introduction. Placebo effects in medicine K. Meissner et al. 1787
Beyond the scientific interest in exploring the mech-
anisms of the placebo and nocebo responses and
improving clinical trial methodology, the ultimate
aim of this research is to develop knowledge that can
be translated into improved patient care. In light of
the translational placebo research, Colloca & Miller
[30] end the issue by analysing salient aspects of
theoretical knowledge of the placebo and nocebo effects,
discussing the evidence of clinical placebo (and nocebo)
responses, and identifying potential strategies for
harnessing beneficial placebo responses and diminish-
ing harmful nocebo effects in the clinical encounter
consistent with ethical and legal requirements.
3. FUTURE DIRECTIONS
Scientific interest in placebo and nocebo effects has
grown dramatically in recent years. A plethora of studies
have shown that implicit and explicit psychobiological
mechanisms that are inextricably associated with the
therapeutic encounter per se are important factors
for mediating placebo responses. A challenge for the
future is to understand commonalities and differences
in eliciting the placebo response across different systems
and conditions. Additionally, it would be important to
identify psychobiological characteristics that serve as
biomarkers for predicting placebo responsiveness (pla-
cebo responders versus placebo non-responders). The
promise of increasingly sophisticated brain imaging
techniques is that we will better understand the complex
interactions of mind and body in placebo-induced
healing processes.

From a methodological point of view, given the
uncertainty about the size of placebo and treatment
effects in clinical trials and practice, there is a need
for more methodologically rigorous study designs
that are capable of disentangling the specific and
non-specific components of a given treatment. In
addition, valid ways to estimate the size of placebo
effects in daily patient care have to be developed,
and the reasons for using disproven, non-medicated
treatments so frequently in daily practice needs to be
discussed. In pursuing the goal to translate insights
from placebo research into clinics it will be necessary
to learn more about the attitudes of patients towards
harnessing placebo effects in healthcare, for example,
by administering placebo treatments without decep-
tion, or by manipulating context factors in order to
create an optimal healing environment. Further con-
sideration must be devoted to exploring variables
pivotal to the patient–physician relationship and treat-
ment settings influencing patients’ perception of
symptoms and the outcome of treatments.

It is plausible to argue that research on placebo and
nocebo effects may not only prompt a revolutionary
shift in thinking of the physician–patient interaction,
with the promise to guide strategies for optimizing clini-
cal practice, but will also open promising avenues for
improvement within most areas of modern medicine.
A substantial part of the contributions in this theme issue are
based on talks held at a symposium on placebo effects from
27th to 28th November 2009 at Lake Starnberg, Germany,
Phil. Trans. R. Soc. B (2011)
organized by Ernst Pöppel, Karin Meissner and Niko
Kohls from the Ludwig-Maximilians-University Munich,
Germany. We are grateful for the generous support of the
Theophrastus Foundation (Germany), the Peter Schilffarth
Institute for Sociotechnology (Germany) and the Samueli
Institute (USA) that made this conference possible.
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