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Erwartung und Placeboeffekte
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Schmerzmittelgebrauch bei postoperativen Schmerzen in 
Abhängigkeit von Erwartungen
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Erwartung und Placeboeffekte
Schmerzreduktion durch 10mg Morphin bei offen und verdeckter 
Verabreichung und Unterbrechung
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The dark side of  Erwartungen
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Nebenwirkungen bei Antidepressiva-Placebos



Erwartungen und endogene Opioide
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Erwartungen und endogene Opioide
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top down-Kontrolle durch Erwartungen
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dorsolaterale  
präfrontale Cortex 
Petrovics et al., 2002 Science

rostrale anteriore 
cinguläre Cortex 
Wager et al., 2004 Science
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Eippert et al., 2009 Science



Präfrontaler Cortext ON / OFF
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ranging from clinical pathology to psychiatry; providing a broad range of
patient experiences. The number of hours per week that physicians spent
in direct contact with patients varied greatly due to their different
specialties; mean 34 h per week (s.d.¼ 24), ranging from 1 to 80 h per
week. The inclusion criteria required that the physicians were right-
handed, enrolled in residency training and that they did not specialize in
pain medicine. Pain specialists were excluded because the sham analgesic
device we adopted may have aroused suspicion for them. The Institutional
Review Board at Massachusetts General Hospital approved the study and
physicians were recruited though advertising at different Boston hospitals.

The patients
Two 25-year-old female confederates were trained to play the patient
according to a rehearsed script. The two women played the patient in
every second experiment, resulting in nine experiments each. They were
both Caucasian and similar in demographic, social and personality aspects.
Post-hoc analyses of behavioral and neuroimaging data ensured that there
was no significant variance attributable to the person playing the patient.
Physicians were told that their patient was a student who volunteered to
participate in the study for a monetary compensation.

Procedure
The experiment included four steps: (1) a procedure where the physicians
were given pain stimuli and personal experience of the effectiveness of the
sham (placebo) analgesic device, to ensure its high credibility; (2) patient–
physician interaction during a clinical examination; (3) physician fMRI scan
during patient–physician interaction and treatment using the sham device;
and (4) debriefing.

After giving informed consent, physicians were introduced to a thermal
pain stimulator (Pathway-Cheps Medoc, Ramat Yishai, Israel) with a
3" 3 cm2 heat probe. Ascending temperatures were applied to the
physicians’ volar forearm in order to find a temperature that would
represent the physician’s ‘high-pain’ rating, that is, 70 on a 0–100 NRS
(Numeric Response Scale) and a ‘low-pain’ rating of 10 NRS. The duration
of each stimulus was 5 s, presented at 30-s interval. Then, physicians were
introduced to the sham analgesic device, an electrode on a wristband with
wires to an electronics box. The experimenter explained that this was a
custom-made Transcutaneous Electrical Nerve Stimulator and that it would
have the potential to decrease thermal pain. The sham device was
attached adjacent to the thermal stimulator on the physicians’ arm. To
manipulate the physicians’ expectations of pain relief, they were first given
three ‘high-pain’ stimuli while told that the analgesic device was turned
off. During three following trials, the experimenter surreptitiously lowered

the temperatures (fixed range of 31C) while telling the physicians that the
analgesic device was turned on, giving the physicians the impression that
the device was highly effective. The procedure was repeated one more
time while told that the device was turned off using the ‘high-pain’ stimuli.
Physicians were asked about their confidence that the analgesic device
would be able to relieve thermal pain in a patient, using a scale from 0 to
100%.

Physicians were introduced to the patient and had 20 min to perform a
clinical examination according to a given structure, including demo-
graphics, medical history, life habits, current medical problems and
medications, respiratory examination, heart and blood pressure. The
clinical examination was performed in order to establish a realistic rapport
between the physician and patient before fMRI scanning, comparable to a
standard US doctor’s appointment. The Interpersonal Reactivity Index
questionnaire31,32 was used to measure physicians’ self-reported
perspective-taking skills before the fMRI scanning session.

fMRI data acquisition
Right after the clinical examination, physicians were placed in the scanner
for an individual pain scan. The heat probe was placed on the physicians’
left arm and a 10-min scan was performed during intermittent high-pain
and low-pain stimuli. Then, the patient was led into the scanner room. The
heat probe was taken from the physician and placed on the patient’s arm
instead. For more details on the fMRI setup, see Figure 1a. The physician
was equipped with a response device in one hand that would allow for
visual analog scale ratings. The response device had two treatment
buttons and physicians were told that one button would activate the
analgesic device and that the second button was a dummy button that
was not connected to anything. There were three experimental conditions;
‘treatment’, ‘no-treatment’ and ‘control’. During ‘no-treatment’, the patient
received high intensity pain while the physician was prompted to press the
dummy button, knowing there was no pain relief. The patient reacted with
a high-pain facial expression during the 12 s of heat administration. During
the ‘treatment’ condition, the physician was prompted to activate the
analgesic device while believing that the patient was receiving the same
high intensity heat. Based on the proven effectiveness of the analgesic
device, the patient reacted with a neutral facial expression, giving the
impression that the treatment was successful. The third condition was a
control task, in which the physician was prompted to press the dummy
button while informed that no heat was administered, resulting in a
neutral observation of the patient. After each trial, the physicians were
asked ‘How do you feel?’ on a scale ranging from # 10 (completely
dissatisfied) to þ 10 (completely satisfied). The order of the three
conditions was randomized within each run to eliminate any predictability

Figure 1. Experimental setup and physicians’ satisfaction ratings during the three experimental conditions. (a) Illustration of the setup for
the functional magnetic resonance imaging (fMRI) experiment. The physician is lying down in the scanner and the patient is placed opposite
the physician, sitting on a chair. A heat pain stimulator is strapped onto the patient’s arm and a sham analgesic device is attached adjacent to
the heat stimulator. The physician holds a button box that allows for pressing a ‘pain–relief button’, a ‘control button’ and performing self-
ratings on a visual analog scale. The physician and the patient are positioned so that they can have constant eye contact and the physician
can see the patient from the waistline and up. Treatment instructions for the physician are displayed on a screen. (b) Results from physicians’
self-ratings during fMRI scanning. After each experimental task, physicians were prompted to answer the question ‘How do you feel?’. The
physicians responded by moving a cursor on a horizontal visual analog scale anchored by # 10 ‘completely dissatisfied’ and þ 10 ‘completely
satisfied’. A within-subject statistical analysis of the physicians’ ratings (ANOVA) validated that the three conditions ‘treatment’, ‘no-treatment’
and ‘control’ were associated with significantly different feelings.

The physician’s brain during treatment
KB Jensen et al
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Effekte einer Placebobehandlung auf die Gehirnaktivierung des 
behandelnden Arztes
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An exploratory analysis between ‘no-treatment’ AI activations
([45,20,10]) and ‘treatment’-related activations, revealed a sig-
nificant partial correlation (controlling for parameter estimates
during the common control condition) between the AI and the
VLPFC ([48,29,1]), r¼ 0.66, Po0.05, Bonferroni corrected. There
were no similar correlations between the AI and TPJ (r¼ 0.41,
P¼ 0.15) or AI and ventral striatum (r¼ 0.03, P¼ 0.91).

DISCUSSION
The present data provide the first description of the neural
correlates of the physician component of the clinical dyad. We
found that physicians, while treating patients, activate the
right VLPFC. Among other functions, this region has been
implicated in placebo responses. For example, in experiments
on placebo effects in volunteers, the orbitofrontal cortex and right
VLPFC have repeatedly been activated during top–down
modulation of pain and negative affect,9,11,15,17,29 suggesting a
cognitive mechanism for endogenous control of a variety of
symptoms. It has been suggested that the VLPFC does not directly
modulate incoming nociceptive signals. Instead, this region may
represent expectancy for relief by exerting control over brain
circuitries with neurochemical resources to modulate pain.12,17,33

Herein, we speculate that physicians activated similar
regions, during treatment of a patient, suggesting a model of
the patient–physician relationship that includes two dimensions of
expectancy processing.

In line with our hypothesis, the physicians’ perspective-taking
skills were correlated to brain activations and subjective ratings
during the treatment condition. The perspective-taking score is an
independent measure of the ability to imagine how things look
from another person’s perspective,31 often referred to as the
cognitive aspect of empathy.34 High perspective-taking scores
have previously been associated with greater somatosensory
activations during observations of touch in others35 and greater
recruitment of brain regions involved in social cognition regions
during a social belief task.36 In line with previous validations of the
relevance of perspective-taking skills in social interactions and
clinical expertise,37,38 the present data suggest that physicians
with high perspective-taking skills were more likely to activate the
rACC during ‘treatment’ and, if our hypothesis is true, simulate the
patient’s pain relief. The rACC is a key region in a placebo-
associated network, often activated in combination with the
prefrontal cortex,7–10,15 and further validated in studies of opioid
receptor function.12,33 The rACC is also implicated in the coding of
value39,40 and might therefore be a correlate of the physicians

Figure 2. Physician brain activations during treatment of a patient. The ‘treatment’ condition, compared with the ‘control’ condition, was
associated with significantly increased brain activity in four clusters: right dorsolateral prefrontal cortex (DLPFC) ([48,20,28]), ventrolateral
prefrontal cortex (VLPFC) ([48,29,1]), temporoparietal junction/posterior superior temporal sulcus (TPJ/pSTS) ([63," 46,10]) and the cerebellum
([" 15, " 76, " 38]), as illustrated by the rendered brain in this figure. The initial statistical image threshold was Po0.005 with 30 contiguous
voxels and all results were FWE-corrected at the cluster level. The contrast ‘treatment’ versus ‘control’ was balanced since the physicians got
identical visual inputs during both conditions; the patient was not in pain and kept a neutral face during both conditions. The only difference
was the physicians’ knowledge that he/she had relieved the patient’s pain during ‘treatment’ whereas the ‘control’ condition did not include
any pain application in the first place. The extracted parameter estimates from the peak activations (3-mm sphere) during ‘treatment’ and
‘control’ are represented in the three bar-plots (±1 standard error). A complete list of the significant areas can be found in Table 2.
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Konditionierung von Antihistaminikum bei Hausmilbenallergie

Goebel et al., 2008, Psychotherapy and Psychosomatics
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Konditionierung von Antihistaminikum bei Hausmilbenallergie

Goebel et al., 2008, Psychotherapy and Psychosomatics
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Placeboeffekte lernen

Konditionierte Dosisreduktion bei ADHD
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Placebo by proxy - die Erwartungen anderer
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Effekte von Bachblütenessenz auf Wutausbrüche bei Kleinkindern
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Placeboeffekte und sozialer Kontext
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Effekte von Placebo-Akupunktur und Behandler-Patient-Beziehung 
bei Reizdarm/Reizmagen 
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Effekte von Placebo-Akupunktur und Behandler-Patient-Beziehung 
bei Reizdarm/Reizmagen 
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liquid trust - Oxytocin und Placeboeffekte
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Die Tatsachen sind freundlich

!16



Fragen

‣ Wie können wir die Nocebo-Effekte mindern und die Placebo-Effekte 
nachhaltig verstärken, um die Adhärenz auch über Jahre zu verbessern? 

!

‣ Wie kann man das, was im Placebo steckt, auf ethisch vertretbare Weise 
anwenden? 

!

‣ Warum scheinen bestimmte Störungsgruppen besser auf Placebo zu 
reagieren als andere?
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