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Abstract

An objective, neurological effect of a non-deceptive placebo observed in [1] is robust to age
sub-sampling and electrode selection. However, it seems likely to be a false positive.
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1 Goal

Multiverse analysis [2, 3] was used to assess how an effect observed by [1] — that a non-
deceptive placebo (NDP) reduced sustained late positive potential (LPP) amplitude, which is
a neural marker of emotional distress, by 2.01uV (Hedges’ g = 0.42), F(1, 194) =8.98, p=.003
— was influenced by alternative analytic decisions. In [1], this main effect was nested in a
seven-way mixed ANOVA. It conflicts with a recent meta-analysis [ 4] that found no objective
NDP effects in non-clinical populations (k = 8, N = 583, g = 0.02).

2  Methods
We varied the following to produce 12 unique outcomes:

« Sample: [1] pre-registered N = 100, collected data from N = 218 in two distinct
samples, then analyzed N = 198. We also analyzed each sample (n = 102 and 96
following [1]’s exclusions) separately.
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« Age: [1] sampled participants aged 18-31. We also sub-sampled participants between
18 and 21 years as [5-7] found differences in emotion processing and regulation
between adolescence and adulthood.

« Hemisphere: We excluded left hemisphere electrodes as [8, 9] observed right
hemisphere dominance during passive viewing tasks of emotional stimuli in a task
like [1])’s and it is common practice to analyze electrode sites at which the component

of interest is largest [10].

ERP (event related potential) studies often involve several multi-factor ANOVAs with many
effects that are not corrected for Type I error inflation [11]. In [1], the seven-way ANOVA gave
rise to 127 possible effects, all evaluated for significance at o = .05. As [1]’s effect is ‘novel’,
we also used o = .005, as recommended by [12]. Finally, based on [1]’s plan to focus on the
effects of condition and its interactions, we used a Sidak-Bonferroni adjusted o = .002.
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Figure 1: Unstandardized effect sizes (mean differences) for the main effect of condition
(NDP vs. control) on sustained LPP amplitude in 12 factorial ANOVAs in the multiverse
analysis, evaluated for statistical significance at p < .05,.005, and .002. Mean differences
< 1uV = low, > 1.5uV = robust, and > 3uV = very robust, according to [13]. Sample sizes
ranged from N = 83 to 198. LH = Left Hemisphere; RH = Right Hemisphere.

3  Results

Of the 12 effects in Figure 1, seven were statistically significant at p < .05, two were significant
at p < .005 and none were significant at p < .002. The direction and magnitude of the effects,
which ranged from -1.58uV to -2.30uV (g = 0.40 to 0.47), remained consistent across the
multiverse. The effect was robust against the age sub-sample and hemisphere selection
alternatives. However, wide CIs with lower bounds close to zero were routinely observed,
indicating uncertainty regarding the true effect size.
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4  Conclusion

The NDP effect observed in [1] appears robust to age sub-sampling and electrode selection.
However, had [1] stuck to their original sampling plan and taken a reasonable approach to
Type I error control, it is likely that their overall conclusion would have been more consistent
with [4]. That is, that NDPs do not demonstrate reliable objective effects in non-clinical
populations. In this context, it seems possible that the effect observed by [1] is a false
positive. However, this requires further investigation with a high-quality replication.
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