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experienced pleasantness, we administered a follow-up behav-
ioral session 8 weeks after the main experiment, during which
wines were presented without price information. As expected, in
this case, there were no reported differences among the wines
(Fig. 1E). Interestingly, while the pleasantness ratings were
increasing in price in the main experimental task (Fig. 1C), they
were not in the postscanning blind test (Fig. 1D). A potential
concern with these behavioral results is they might exhibit
‘‘experimenter demand’’ effects. In particular, some subjects
might deem it inappropriate to report to the experimenter that
a cheaper wine tastes better.

Modulation of Brain Correlates of Experienced Pleasantness by Price.
We analyzed brain imaging data using two different general linear
models [see Materials and Methods and supporting information (SI)
Text for details]. First, we looked for brain areas whose activity
increased with the price of wine. More concretely, we estimated the
BOLD response to each of the liquids at degustation and swallow-
ing and then analyzed the contrasts ‘‘high–low price’’ at degustation
separately for wines 1 and 2. Fig. 2 B and C describe the results of
this contrast for wine 1. We found increased activation in the left
mOFC and the left ventromedial prefrontal cortex (vmPFC).
Another cluster was found in a superior part of the vmPFC
adjoining the rostral anterior cingulate cortex (rACC). We also
found increased activation in the dorsolateral prefrontal cortex,
visual cortex, middle temporal gyrus, and cingulate gyrus (see SI
Table 2, upper). As shown in Fig. 2 E and F, the contrast generated
similar results for wine 2: increased activation was observed in the
bilateral mOFC, vmPFC, and rACC. In addition, for the wine 2, we
also found activation changes in the amygdala, lateral parts of the
OFC, dorsolateral prefrontal cortex, inferior and middle temporal
gyrus, and posterior cingulate cortex (see SI Table 3, upper).

A comparison of SI Tables 2, upper, and 3, lower, or of the
relevant figures, suggests there might be small differences on the
areas of the medial prefrontal cortex activated by the two wines. SI
Fig. 5 shows that, as the statistical threshold is lowered, these
differences disappear. To investigate this further, we performed a
conjunction analysis to identify areas in which brain activity was
higher on the high price condition for both wines. As shown in Fig.
3A, bilateral mOFC and adjoining rACC exhibited this pattern.

To investigate whether the increase in price had a differential
effect on the two wines, we performed an interaction analysis

(see Materials and Methods and SI Text for details). We found
that the effect of price on mOFC activity was higher for the
cheap $5 wine than for the expensive $90 wine. This suggests that
the effect of a price increase on mOFC activity might be larger
at low than at high prices.

Fig. 1. Experimental design and behavioral results. (A) Time course for a
typical trial. (B) Reported pleasantness and intensity rating scales. (C) Reported
pleasantness for the wines during the cued price trials. (D) Taste intensity
ratings for the wines during the cued price trials. (E) Reported pleasantness for
the wines obtained during a postexperimental session without price cues.

Fig. 2. The effect of price on each wine. (A) Wine 1: averaged time courses
in the medial OFC voxels shown in B (error bars denote standard errors). (B)
Wine 1: activity in the mOFC was higher for the high- ($45) than the low-price
condition ($5). Activation maps are shown at a threshold of P ! 0.001 uncor-
rected and with an extend threshold of five voxels. (C) Wine 1: activity in the
vmPFC was also selected by the same contrast. (D) Wine 2: averaged time
courses in the medial OFC voxels shown in E. (E) Wine 2: activity in the mOFC
was higher for the high- ($90) than for the low-price condition ($10). (F) Wine
2: activity in the vmPFC was higher for the same contrast.

Fig. 3. The effect of price on both wines. (A) Conjunction analysis. Activity
in the mOFC/rACC was higher in the high- than in the low-price condition for
both wines 1 and 2. (B) Correlation of behavioral and BOLD responses (r " 0.49,
P ! 0.001). Each point denotes an individual wine pair. The horizontal axis
measures the change in reported pleasantness between the high- and low-
price conditions. The vertical axis computes an analogous measure using the
betas from the general linear model in a 5-mm spherical volume surrounding
the area depicted in A.
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the arthroscopic procedures have a small but clinically important
benefit.
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RESULTS

 

A total of 180 patients underwent randomization;
60 were assigned to the placebo group, 61 to the la-
vage group, and 59 to the débridement group. Base-
line characteristics were similar in the three study
groups (Table 1).

At no point did either arthroscopic-intervention
group have greater pain relief than the placebo group
(Fig. 1, Table 2, and Supplementary Appendix 2). For
example, there was no difference in knee pain between
the placebo group and either the lavage group or the
débridement group at one year (mean [±SD] KSPS
scores, 48.9±21.9, 54.8±19.8, and 51.7±22.4, re-
spectively; P=0.14 for the comparison with the la-
vage group, and P=0.51 for the comparison with
the débridement group) or at two years (mean KSPS
scores, 51.6±23.7, 53.7±23.7, and 51.4±23.2, re-
spectively; P=0.64 and P=0.96, respectively). Sim-
ilarly, there was no significant difference in arthritis
pain between the placebo group and the lavage
group or the débridement group at one or two years
(Table 2).

Furthermore, at no time point did either arthro-
scopic-intervention group have significantly greater
improvement in function than the placebo group
(Fig. 2, Table 3, and Supplementary Appendix 2). For
example, there was no significant difference between
the placebo group and either the lavage group or the
débridement group in the self-reported ability to
walk and bend at one year (mean AIMS2-WB scores,
49.4±25.5, 49.6±29.1, and 56.4±28.4, respectively;
P=0.98 for the comparison with the lavage group,
and P=0.19 for the comparison with the débride-
ment group) or at two years (mean AIMS2-WB score,
53.8±27.5, 51.1±28.3, and 56.4±29.4, respectively;
P=0.61 and P=0.64, respectively). Indeed, objective-
ly measured walking and stair climbing were poorer in
the débridement group than in the placebo group at
two weeks (mean PFS score, 56.0±21.8 vs. 48.3±
13.4; P=0.02) and one year (mean PFS score, 52.5±
20.3 vs. 45.6±10.2; P=0.04) and showed a trend to-
ward worse functioning at two years (mean PFS score,
52.6±16.4 vs. 47.7±12.0; P=0.11) (Table 3).

Lacking evidence of the superiority of the arthro-
scopic treatments over the placebo procedure in re-
lieving pain or improving function, we considered
whether the 95 percent confidence intervals for the

 

Figure 1.

 

 Mean Values (and 95 Percent Confidence Intervals) on the Knee-Specific Pain Scale.
Assessments were made before the procedure and 2 weeks, 6 weeks, 3 months, 6 months, 12 months, 18 months, and
24 months after the procedure. Higher scores indicate more severe pain.
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Programm

Klinischer Nutzen von Placeboeffekten (20min)!
Prof. Dr. Kurt Hersberger, Departement Pharmazeutische Wissenschaften, Universität Basel 
!
Placebo – stille Botschaften an das Gehirn ... (20min)!
Prof. Dr. Pasquale Calabrese, Transfakultäre Forschungsplattform molekulare und kognitive 
Neurowissenschaften, Fakultät für Psychologie, Universität Basel 
!
Erklärungsmodelle des Placebos und seiner Effekte (20min)!
Prof. Dr. Jens Gaab, Klinische Psychologie und Psychotherapie, Fakultät für Psychologie, 
Universität Basel 
!
Diskussion (20min)!
Beantwortung gegenseitiger Fragen und der Fragen des Publikums
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