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Identifying what makes some people respond well to placebos remains a major challenge. Here, we attempt
to replicate an earlier study in whichwe found a relationship between hypnotic suggestibility and subjective
ratings of relaxation following the ingestion of a placebo sedative (Sheiner, Lifshitz,&Raz, 2016). To assess
the reliability of this effect, we tested 34 participants using a similar design. Participants ingested a placebo
capsule in one of two conditions: (1) relaxation, whereinwe described the capsule as a herbal sedative, or (2)
control, wherein we described the capsule as inert. To index placebo response, we collected measures of
blood pressure and heart rate, as well as self-report ratings of relaxation and drowsiness. Despite using a
similar experimental design as in our earlier study, we were unable to replicate the correlation between
hypnotic suggestibility and placebo response. Furthermore, whereas in our former experiment we observed
a change in subjective ratings of relaxation but no change in physiological measures, here we found that
heart rate dropped in the relaxation condition while subjective ratings remained unchanged. Even within a
consistent context of relaxation, therefore, our present results indicate that placebos may induce effects that
are fickle, tenuous, and unreliable. Although we had low statistical power, our findings tentatively accord
with the notion that placebo response likely involves a complex, multifaceted interaction between traits,
expectancies, and contexts.
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Elucidating predictors of good placebo response is a pressing concern for clinical
science (Enck, Bingel, Schedlowski, & Rief, 2013). A growing body of evidence
shows that responsiveness to placebo fluctuates as a function of individual differences
and context (Horing, Weimer, Muth, & Enck, 2014). And yet, whereas personality,
genetics, and brain physiology may shape placebo response in specific contexts
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(Darragh, Booth, & Consedine, 2016; Hall, Loscalzo, & Kaptchuk, 2015; Wager, Atlas,
Leotti, & Rilling, 2011), the reliability of such determinants tends to waver when
comparing across situations (Darragh, Booth, & Consedine, 2015; Kelley et al.,
2009). For example, Whalley, Hyland, and Kirsch (2008) reported that individual
reliability of placebo response depended on the label of a placebo cream: analgesic
responses were similar when comparing different administrations of the same cream but
inconsistent when the cream had a different label. In line with such findings, recent
models of placebo response typically adopt a multifaceted approach emphasizing inter-
actions between traits, expectancies, and contexts (Darragh et al., 2015; Horing et al.,
2014; Weimer, Colloca, & Enck, 2015).

Beyond the complex relationship linking individual differences and placebos, the
broader field of psychology faces a replication crisis wherein many reported findings
may reflect false positives rather than stable effects (Open Science Collaboration, 2015).
Thus, here we briefly report a follow-up on an earlier study from our group probing
personality correlates of placebo response (Sheiner, Lifshitz, & Raz, 2016). Our pre-
vious experiment demonstrated a relationship between the personality trait of hypnotic
suggestibility and subjective ratings of relaxation after ingesting a placebo sedative.
Because the relationship between placebo response and personality remains contentious
and seems highly sensitive to contextual nuances, the present study probed whether our
results would hold up in a replication using similar materials and comparable sample
size albeit with minor procedural variations.

Methods

Procedure

Participants were recruited from an undergraduate psychology course taught by the principal
investigator (AR). As part of regular course lectures, 117 students completed the Harvard
Group Scale of Hypnotic Susceptibility, FormA (scored from 1–11, HGSHS:A; Shor&Orne,
1962). Thirty-four of these students (22 females; age: 20.8 ± 0.97 years [mean ± SD], range:
19–24 years) also completed the placebo component of our study for course credit. In this final
sample, the average hypnotic suggestibility score was 6.1 ± 2.3, with a range of 3–10. The
placebo component had occurred at an earlier date, in a separate location, and without any
mention of linkage to the subsequent measure of hypnotic suggestibility. All participants
provided written informed consent and reported abstaining from both caffeine and sedatives
for at least 4 hours before the placebo component of the study.

In the placebo component, we randomized participants into two conditions involving
different consent forms, audio-visual and verbal instructions, and pill bottles to induce
distinct expectations. Participants in the control condition (n = 19) ingested an inert
placebo capsule under the impression that they were part of a no-treatment control.
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Participants in the relaxation condition (n = 15) consumed an identical capsule under the
impression that they were receiving a strong dose of valerian, a common herbal
sedative.

As a manipulation check, immediately after ingesting the pill, participants rated how
much they expected the pill to affect their mood, energy level, heart rate, and blood
pressure. Each of these questions used a 5-point Likert scale ranging from 1 (not at all)
to 5 (extremely). After analysis of the results, the control condition scored 1.3 (boot-
strapped 95% CI [1.1, 1.6]) and the relaxation condition scored 2.6 [2.2, 3.0]; these
values resembled those of our previous study. The groups, thus, differed in their
expectation (Wilcoxon-Mann-Whitney z = 4.06, p < .001), proposing that the experi-
mental manipulation was successful.

Measures

Wecollected subjective and objectivemeasures of relaxation at two times: immediately before
ingesting the pill and 30 min after ingestion. For the subjective measures, we assessed
relaxation and drowsiness. Both of these measures consisted of Likert scale items (e.g.,
“calm,” “drowsy”) based on an earlier principal component analysis (Sheiner et al., 2016).
The internal consistency reliability for each of these measures was acceptable: Cronbach’s α
was .75 [.54, .96] for relaxation and .85 [.69, 1.00] for drowsiness. We then calculated
differences for each individual from pre- to post-ingestion (post minus pre). These difference
variables did not correlate (r(32) = .084 [–.262, .410], p = .638). We also measured objective
placebo response by calculating pre-to-post differences in systolic blood pressure, diastolic
blood pressure, and heart rate (for details, see Sheiner et al., 2016). We aimed to test the
relationships between hypnotic suggestibility and these subjective and objective measures.
Given our small sample size, statistical powerwas low:we only had a 19%chance of detecting
an effect of the same magnitude as in our previous study (r = .292).

Results

Unlike in our earlier study (Sheiner et al., 2016), here hypnotic suggestibility
showed no relation to drowsiness or relaxation (see Appendix A). However, we
did find an effect on heart rate in the predicted direction. Participants in the
relaxation group showed an average heart rate decrease of 12 [9, 14] beats per
minute (from 78 to 66); participants in the control group decreased by only 5 [2,
7] beats (from 71 to 66; Figure 1). This effect was large, with the groups differing
by 1.3 [0.5, 2.0] standard deviations (Hedges’ g). See Table 1 for descriptive
statistics (for main and interaction effects, see Appendix B).
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Discussion

In this follow-up study, we attempted to replicate our earlier finding showing that hypnotic
suggestibility correlated with subjective relaxation in response to a placebo branded as a
herbal sedative (Sheiner et al., 2016). Despite employing a similar procedure and identical
experimental materials, in the present effort we did not observe the same effects (for a list of
methodological differences between the two studies, see Table 2). Though our sample size
was small, our findings coalesce with other accounts reporting a lack of robust correlation
between placebo response and hypnotic suggestibility (Baker & Kirsch, 1993; Frischholz,
2007; Hilgard & Hilgard, 1975; Lund et al., 2015; McGlashan, Evans, & Orne, 1969).
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FIGURE 1 Change in heart rate between conditions. Dots show means,
width shows frequency, and error bars show 95% bootstrapped
Confidence Intervals. The dashed line represents no change.

TABLE 1
Mean Changes (Post Minus Pre) by Condition in Physiological and Subjective Measures in Raw Units

Control Relaxation

Heart rate −4.684 −11.533
(beats per minute) [−7.212, −2.211] [−13.667, −9.332]
Systolic blood pressure 1.895 −0.867
(mm HG) [−0.949, 5.212] [−3, 1.335]
Diastolic blood pressure −2.316 1.067

[−5.316, 0.053] [−4.402, 8.735]
Subjective relaxation 2.526 1.867

[0.895, 4.316] [0.133, 4.202]
Subjective drowsiness 1.737 1.933

[−0.105, 3.789] [0.067, 3.802]

Note. Square brackets show bootstrapped 95% Confidence Intervals.
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The discrepancy between the present results and those of our earlier effort (Sheiner et al.,
2016) underlines the complex interplay of individual differences (e.g., the personality trait of
hypnotic suggestibility) and contextual parameters (e.g., expectations, situational variables) in
determining placebo response (Darragh et al., 2015; Horing et al., 2014; Weimer et al., 2015).
Supporting this interactionist perspective, one study found that suggestibility predicted pla-
cebo response only when expectations for response were strong (De Pascalis, Chiaradia, &
Carotenuto, 2002). Moreover, whereas previous reports have emphasized how environmental
nuances (e.g., the specific label of a placebo cream in Whalley et al., 2008) may govern
individual response, here we observed that—even in a largely uniform context—the relation-
ship between personality and placebo was tenuous.

In addition to the lack of replication concerning the correlation between hypnotic suggest-
ibility and placebo response, here we observed a decrease in heart rate among participants in
the relaxation condition—an effect absent from our previous study. Thus, whereas our earlier
account showed that placebo ingestion impacted subjective but not physiological indices of
relaxation (Sheiner et al., 2016), here we report the opposite pattern: placebos modulated
physiological but not subjective measures. This inconsistency highlights how subjective
experience may decouple from biological outcomes as a consequence of placebo intervention
(Wechsler et al., 2011).

Speculating beyond our data, it may well be the case that subtle differences in sample
characteristics drove the inconsistent results between our two studies (see Table 2). For
example, participants in our earlier study were recruited from a lower-level undergraduate
course and might have been less knowledgeable about placebo effects (Sheiner et al., 2016).
They may have been more complacent about the laboratory environment and, thus, more
susceptible to demand characteristics. Such differences might potentially account for why
we observed subjective changes among the lower-level students in our earlier study but not
among the upper-level students in the present replication effort. However, post-hoc t-tests
revealed no significant differences in expectation ratings between the two samples.

TABLE 2
Methodological Differences Between Our Earlier Study (Sheiner et al., 2016) and the Present Replication Effort

Earlier study (Sheiner et al., 2016) Present replication effort

Sample size 50 (22 relaxation, 28 control) 34 (15 relaxation, 19 control)
Order of procedures Hypnotic suggestibility measure first,

then placebo component at a later date
Placebo component first, then hypnotic
suggestibility measure at a later date

Course from which we
recruited participants

Lower-level undergraduate course on
critical thinking in psychology

Upper-level undergraduate course focusing on
the cognitive neuroscience of self-regulation

Time of experiment Spring Fall
Experimenters Authors collected data Authors trained assistants to collect data
Medium of self-report for
the placebo component

Paper and pencil Web-based form

Note. Other procedural factors (e.g., location, audiovisual instructions, consent forms) and sample characteristics
(e.g., age, hypnotic suggestibility scores, baseline heart-rate) remained consistent between the two studies.
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Moreover, it seems hard to explain why only the higher-level students in the present study
would have displayed physiological changes—especially given that baseline heart rate was
statistically comparable between the two study samples. Thus, future investigations should
clarify the potential influence of knowledge and education on placebo response.

The relationship between hypnotic suggestibility and placebo response remains elusive
(Parris, 2016; Raz, 2007). Here, we were unable to replicate our earlier finding that hypnotic
suggestibility correlated with subjective response to a placebo sedative (Sheiner et al., 2016).
In a way, whereas previous studies proposed that placebo effects appear stable in context-
specific situations (Whalley et al., 2008), our present results intimate that even within a
consistent context of relaxation, personality predictors of placebo response may be unreliable.
Nevertheless, the underpowered nature of our statistics forms a salient shortcoming of our
current effort. Although we were unable to reproduce our previous findings, our small sample
size herein limits the strength of our conclusions. To paraphrase a common research aphorism,
lack of replication here does not imply replication of lack. The combination of our two studies
—Sheiner et al. (2016) and the present account—should pique the investigative curiosity and
whet the empirical appetite of many a researcher to further elucidate the stability and sustain-
ability of good placebo response.
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FIGURE A1 Correlation between subjective drowsiness change and
hypnotic suggestibility scores. Each dot represents data from one partici-
pant. Shaded band shows 95% Confidence Interval.
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Appendix B
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FIGURE A2 Correlations between subjective relaxation change and
hypnotic suggestibility scores. Each dot represents data from one partici-
pant. Shaded bands show 95% Confidence Intervals.

Regression Tables for Relationships Between Hypnotic Suggestibility and Placebo Response, as Moderated
by Condition

Measure/effect b* t p

Heart rate
Condition −1.073 −3.596 0.001
Hypnotic suggestibility 0.073 0.485 0.630
Interaction −0.008 −0.027 0.978

Systolic blood pressure
Condition −0.494 −1.436 0.161
Hypnotic suggestibility −0.165 −0.954 0.348
Interaction 0.197 0.562 0.578

Diastolic blood pressure
Condition 0.310 0.876 0.388
Hypnotic suggestibility −0.045 −0.253 0.802
Interaction −0.137 −0.379 0.707

Relaxation
Condition −0.149 −0.419 0.678
Hypnotic suggestibility 0.093 0.521 0.606
Interaction −0.367 −1.023 0.314

Drowsiness
Condition 0.071 0.198 0.844
Hypnotic suggestibility 0.110 0.612 0.545
Interaction 0.103 0.283 0.779

Note. b* refers to the standardized regression coefficient. Only heart rate showed an effect. The residual degrees of
freedom for each full model was 30.We tested the main effects in the first step followed by the interaction in the second step.
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