PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Buergler S, Sezer D, Busch A, Enzmann
M, Bakis B, Locher G, et al. (2023) A qualitative
study of imaginary pills and open-label placebos in
test anxiety. PLoS ONE 18(9): €0291004. https://
doi.org/10.1371/journal.pone.0291004

Editor: Meike C. Shedden-Mora, MSH Medical
School Hamburg, GERMANY

Received: February 24, 2023
Accepted: August 21, 2023
Published: September 1, 2023

Copyright: © 2023 Buergler et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: In terms of data
availability, the data from the RCT as well as the
imaginary pill characteristics, can be accessed in
the supporting information file. The interview data
used in this study consists of transcripts from a
small sample of students at the University of Basel,
which contain sensitive and identifying information.
Participants were informed that the interview would
be confidential in order to give them the
opportunity to express themselves freely, and they
agreed to the study on the condition that the entire
transcript would not be published. Therefore, the
data could not be made publicly available due to

RESEARCH ARTICLE
A qualitative study of imaginary pills and
open-label placebos in test anxiety

Sarah Buergler®'*, Dilan Sezer®', Alexander Busch', Marlon Enzmann’, Berfin Bakis’,
Cosima Locher®?, Niels Bagge?, Irving Kirsch®, Claudia Carvalho®, Jens Gaab'

1 Division of Clinical Psychology and Psychotherapy, Faculty of Psychology, University of Basel, Basel,
Switzerland, 2 Department of Consultation-Liaison Psychiatry and Psychosomatic Medicine, University
Hospital Zurich, University of Zurich, Zurich, Switzerland, 3 Institute for Emotion-Focused Therapy, Roskilde,
Denmark, 4 Program in Placebo Studies, Beth Israel Deaconess Medical Center and Harvard Medical
School, Boston, MA, United States of America, 5 Department of Clinical and Health Psychology, Instituto
Superior de Psicologia Aplicada (ISPA), Lisbon, Portugal

* sarah.buergler@unibas.ch

Abstract

Background

The efficacy of open-label placebos (OLPs) has been increasingly demonstrated and their
use holds promise for applications compatible with basic ethical principles. Taking this con-
cept one step further an imaginary pill (IP) intervention without the use of a physical pill was
developed and tested in a randomized controlled trial (RCT). To explore participants’ experi-
ences and views, we conducted the first qualitative study in the field of IPs.

Methods

A reflexive thematic analysis (RTA) of semi-structured interviews with test anxious students
(N=20) was nested in an RCT investigating an IP and OLP intervention. In addition, open-
ended questions from the RCT were evaluated (N = 114) to corroborate the RTA and pill
characteristics were included to more accurately capture the IP experience.

Results

Four key themes were identified: (1) attitude towards the intervention, (2) applicability of the
intervention, (3) experience of effects, and (4) characteristics of the imagination. The IP
intervention was well-accepted, easily applicable, and various effects, pill characteristics
and appearances were described. While many participants did not desire a physical pill,
either due to the absence of the imagination component or aversion to pills, the approach
was considered to be cognitively and time demanding, which in turn, however, encouraged
the establishment of a therapeutic ritual that protected against the increase in test anxiety
during the preparation phase. OLP findings were comparable, and especially the impor-
tance of a treatment rationale was stressed in both groups, counteracting an initial ambiva-
lent attitude. The RTA findings were supported by the open-ended questions of the RCT.
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Conclusion

IPs appear to be a well-accepted and easily applicable intervention producing a variety of
beneficial effects. Thus, the IP approach might serve as an imaginary based alternative to
OLPs warranting further investigations on its application to harness placebo effects without
a physical pill.

Introduction

Traditionally, placebos are tied to randomized controlled trials (RCTs) as a concealed and
inert treatment (e.g., sugar pill, saline injection) to isolate the specific efficacy of a verum by
controlling for therapeutic noise, such as expectancy, spontaneous remission, or regression to
the mean [1]. However, placebos have moved beyond being a mere methodological tool. The
placebo effect has been established as a means to gain positive therapeutic outcomes in clinical
trials [1], and its utilization is widespread among doctors and medical specialists [2-4]. None-
theless, the deceptive nature of the placebo treatment is controversial and faces multiple ethical
hurdles [5]: It threatens patients’ autonomy, practitioners’ obligatory veracity, and finally
patient’s trust in the therapeutic relationship [6]. In this context, the prescription of open-label
placebos (OLPs; [7]) holds the promise of a treatment that harnesses placebo effects in a trans-
parent and ethical way [8]. The clinical potential of placebos and specifically OLPs is evident
and further research on their beneficial effect is being called for [9, 10].

Recent meta-analyses found medium to large effect sizes for OLP in clinical conditions [9]
and a medium-sized effect in self-reported outcomes in experimental nonclinical conditions
[11]. Thus, placebos also seem to work when given without deception. Yet, what contributes to
the positive effects of an OLP-consisting of a pill, a rationale, and a therapeutic interaction
[8]-remains unclear. Through the elimination of the physical pill, it is possible to examine
whether the pill is a necessary component in producing beneficial effects.

The concept of an imaginary pill (IP) was first introduced by De Shazer in 1984 in the con-
text of clinical hypnosis [12] and more recently, Niels Bagge, a Danish clinician, independently
introduced the same idea based on the concept of placebo research [13]. To test the efficacy,
we examined the effects of an IP intervention and compared it to OLP in an RCT in students
with self-reported test anxiety. We found comparable positive effects for IP and OLP with a
medium to large effect size (d = 0.71) in comparison to a control group [14].

However, apart from intervention efficacy, the promising findings on IP warrant qualitative
research to include participants’ perspectives regarding the interventions’ acceptability (i.e.,
credibility, trust, and belief), applicability and the experience of effects of the IP. In the field of
OLP research, several qualitative studies have already been conducted wherein it was found
that participants have a mixed reception to the OLP treatment idea, with reactions ranging
from skeptical to curious and hopeful [15-21]. For instance, irritable bowel patients receiving
OLPs were more ambivalent and self-reflective as compared to those in the deceptive placebo
group [15], whereas women with menopausal hot flushes had an overall positive experience
with the OLP treatment [21]. In contrast, participants in an experimental pain study were
rather skeptical about the efficacy of the intervention, despite beneficial treatment effects [20].
This might be explained by a lack of trust in the competence of the providing health care pro-
fessionals, as well as perceived self-efficacy in solving a problem, as Druart and colleagues’
qualitative study on experimental pain showed [22]. In postoperative pain, patients perceived
an OLP both as trustworthy and ethical [23], but experiences and perceptions of the
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treatments’ efficacy appear to vary widely [16]. A large range of reactions is also displayed by
physicians reviewing the idea of OLPs [4]. Hence, an additional qualitative study in this
research field may expand the current database and include participants’ experiences of a pla-
cebo intervention without a physical pill.

The aim of this embedded qualitative study was to generate initial knowledge of views and
experiences toward the novel IP intervention and to compare these views with the experience
of individuals who received OLPs (N = 20). Further, we sought to corroborate these findings
with data from open-ended questions of the RCT (N = 114) and to provide insights into indi-
vidual characteristics and appearances of imagined pills from RCT participants.

Methods
Study design

This qualitative study was embedded within an RCT testing the efficacy of IP and OLP interven-
tions compared to a control group in reducing participants’ test anxiety over three weeks [14].
In short, participants were randomly assigned to one of the three groups and received their
intervention in an online treatment session. During this session, both intervention groups
received a treatment explanation (i.e., rationale) and participants in the IP group practiced tak-
ing their IP together for the first time with the assistance of the treatment provider. Both inter-
vention groups were instructed to apply their respective placebo procedure twice daily for three
weeks. After study completion, randomly selected participants were contacted via email and
provided with relevant information regarding the planned qualitative study. Upon receiving
informed consent, semi-structured interviews were scheduled and held online (due to pan-
demic restrictions). The study design and informed consent was approved by The Ethics Com-
mittee of the Faculty of Psychology, University of Basel, Switzerland, and was carried out in
accordance to the principles expressed in the Declaration of Helsinki. The study was registered
at ClinicalTrials. gov: NCT04250571 (31/01/2020). Access to study data was limited to the study
personnel and all identifying data was anonymized. This qualitative study was reported in
accordance with the standards for reporting qualitative research (SRQR) checklist [24].

Study participants

Of the 114 participants in the intervention groups of the RCT, 20 participants (i.e., OLP n = 10
and IP n = 10) were randomly selected to take part in the qualitative study. In case participants
either did not want to take part in the study or did not respond to the recruitment request, the
next person on the randomized list was contacted until ten participants per group were
reached. The sample consisted of students at the University of Basel, who had an exam at least
four weeks ahead and self-reported suffering from test anxiety. The students’ test anxiety was
within the normal range of anxiety scores (below 60), indicating that our participants were a
non-clinical group with average test anxiety scores.

Being a master’s student, insufficient German skills, and problems swallowing pills were rea-
sons for exclusion. Incentives to take part in this nested qualitative study were credit points or a
fixed monetary compensation (20 Swiss Francs). Recruitment took place between June 2020 and
June 2021. Table 1 depicts the sociodemographic characteristics of the 20 study participants.

Interview procedure

The semi-structured interviews were conducted by SB. The platform used was zoom (), which
allowed the audio recording of the session. The interviews aimed at receiving a comprehensive
insight into the subjective views and experiences about the interventions. It was stressed that
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Table 1. Sociodemographic characteristics of the study participants.

Group N Age (+SD)
P 10 24,5 (£5,5)
OLP 10 22,9 (£5,2)

Note. IP imaginary pill
OLP open-label placebo
SD standard deviation.

https://doi.org/10.1371/journal.pone.0291004.t001

N (%) female Mean interview duration in minutes (+SD) N (%) Psychology student
6 (60%) 42,2 (£9,3) 10 (100%)
8 (80%) 37,1 (£7,5) 9 (90%)

there are no right or wrong answers and that participants can talk freely and criticism or sug-
gestions for improvement of the intervention are welcome. In some cases, non-predefined
questions were asked for comprehension issues and for an overall agreeable and open conver-
sation atmosphere. The interviews included questions about the following study time points:
(a) the treatment session, (b) the three-week intervention phase, (c) the exam situation, and
(d) possible future use. Interview questions only varied slightly between IP and OLP partici-
pants and can be found as supporting information (S1 Appendix: interview questions). The
interviews were conducted in Swiss German and transcribed verbatim in the German language
with preservation of typical Swiss German expressions, following an integrative approach [25].
Quotations in the results were translated from German to English.

Qualitative analysis

The interviews were exported to and analyzed with the software MAXQDA (https://www.
maxqda.com). A reflexive thematic analysis (RTA) approach [26, 27] was employed. We devi-
ated from the originally planned qualitative content analysis by Mayring as the RTA is more
commonly used in the English-speaking world and has previously been adopted in several
qualitative OLP studies, which allows for better comparability. The number of interviews

(N = 20) was considered as sufficient according to practical guidelines [28] and allowed us to
reach a desired ‘saturation’, where no new information was generated by more interviews. An
inductive-deductive hybrid approach was used to analyze the qualitative data [29]: First, an
inductive and data-driven coding process was used to map the content of the interviews for a
phenomenon with limited research literature as accurately as possible [30-32], and in a next
step, a more deductive approach was used to generate themes that were relevant and meaning-
ful to the research question [33]. With the aim of developing a coding system and key themes
across the interviews, the following steps were performed: (1) Prior to coding, two study team
members (AB, ME) familiarized themselves with the dataset by reading through the interviews
thoroughly. (2) Initial codes were generated by AB and ME. The codes (i.e., short segments of
the interview conveying significant information about the topic) were chosen based on their
perceived meaningfulness and relatedness to the research question. To maintain the character-
istic features of IP and OLP interviews, two unique code systems were developed. (3) To mini-
mize bias, 50% of the interviews were coded by two independent coders (AB, ME; [34]). Codes
of the independent coders were regularly compared, and the code system was updated based
on agreement. (4) A common consensus about the code system was found in regular group
meetings, including SB and DS. (5) Codes were grouped by AB and ME into categories and
these further into main categories. These steps were done based on inductive similarity and
belonging of codes and deductive relatedness to the research question. (6) Based on the main
categories, initial themes for both code systems were formed by ME. As a result of their con-
gruence, both code systems (i.e., IP and OLP) were merged. (7) Upon further revision of the
themes, the final system was created by AB and SB.
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Qualitative analyses of open-ended questions from RCT and imaginary pill
characteristics

In order to back the qualitative analyses, open-ended questions completed at the last assess-
ment time point of the RCT were further included in this analysis (52 Appendix: open-ended
questions of RCT). This sample included all OLP and IP participants of the trial (N = 114).
Results of two open-ended questions (i.e., “Why did you find the explanation that the IP/OLP
can work helpful?”; “Did you assume that the IP/OLP would work or were you skeptical?”)
were included in the current analysis. Further analyses on open-ended questions, such as treat-
ment credibility and intervention idea or learnings due to study participation, can be found in
the supporting information (S1-S3 Tables: open-ended questions in S1 File). All of the
responses were imported to the online software MAXQDA?2022 and a descriptive method of
data analysis was used [35]. Data analysis was conducted by thematically coding participant’s
comments, without a thorough theme analysis [36]. Two coders (BB, CB) repeatedly read the
comments to achieve familiarization and then used an inductive, open coding process in
which descriptive labels (i.e., codes) were assigned to each comment. Both coders worked
independently, and for comments that communicated numerous meanings, several codes
were used. Next, codes were examined and compared to find commonalities and discrepan-
cies. To offer a comprehensive overview of the comments, similar codes were sorted into
higher-level categories.

Since the IPs were in participants’ minds and not visible to observers, we wanted to capture
the inner experience and characteristics of the participants’ pills including their appearances
with graphical illustrations. To do so, all IP participants in the RCT had to complete an inter-
active document to describe the characteristics of their pill (type, shape, color, packaging, size)
and its effects immediately after the treatment session. The frequencies of each feature and
effect were summarized in a table. Nine IPs were selected and illustrated by BB using the soft-
ware blender 3.2.2 (https://www.blender.org).

Results
Qualitative analysis

Of a total of 37 contacted, 17 (OLP n = 8 and IP n = 9) did not respond to the recruitment
request or declined to participate. The twenty study participants who took part in the interview
had a mean age of 23.7 (+ 5.4) years, 70% of them were female and 95% psychology students
(see Table 1). The interviews had an average length of 39.4 minutes (+ 9.1).

The interviews consisted of 106’946 words in total. Based on this material, 816 codes were
generated, of which 651 were used for the analysis. The codes were summarized into 36 catego-
ries, which in turn were subsumed to 14 main categories. These categories were integrated
into 4 key themes: (1) attitude towards the intervention, (2) applicability of the intervention,
(3) experience of effects and (4) characteristics of the imagination. Due to congruent content
between the IP and OLP coding systems, theme 1 to 3 capture both interventions, while theme
4 relates only to the IP group. Table 2 presents a detailed presentation of the key themes and
main categories, including all listed categories. In the following, key themes and corresponding
main categories are presented with a selection of relevant quotations.

Theme 1 Attitude towards the intervention

Acceptance. The IP intervention found wide acceptance among participants and various
reasons were expressed why this treatment felt right for them. The imagined pill intake was
described as easy and effortless, taking only a few minutes. It was viewed as a new and
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Table 2. Key themes with underlying categories.

Key themes

Attitude towards the intervention

Main categories Categories
Acceptance Approval of the intervention
Open attitude towards the interventions
Expectation Expectations towards the interventions / How expectations were met?
Skepticism Doubts towards the interventions

Attitude towards IP from the OLP group

Importance of the rationale for trust in OLP

Importance of the treatment session (e.g., pill intake) for trust in IP

Applicability of the intervention

Preferences of pill intake

Schedule of the pill intake

Ritualization of the pill intake

Desire to individualize the pill intake

Desire for physical placebo

Integration of the pill into daily life

Difficulty to remembering pill intake in daily life

Easy integration of pill intake into daily life

Difficult integration of pill intake into daily life

Reminder e-mails help with integration into daily life

Intervention requires cognitive effort

Application over time

Pill intake was more difficult over time

Pill intake was easier over time

Motivation-changes over time

Refresher-appointment would be helpful

Experience of effects

Increased self-confidence

Increased self-awareness/-efficacy

Increased self-confidence

Stress relief

Stress reduction and increased relaxation

Increased concentration

Increased mental focus/concentration

Reaction to IP effect

Astonished that IP works [only coded in IP group]

Modulating factors on the effect

Positive influence of a routine

Effect dependent on the daily context

Effect dependent on exam proximity

Effect-changes over time

Effects on the exam

Positive effect on learning

Positive effect on examination situation

Uncertainty about the effect on examination situation

No effect on examination situation

Characteristics of the imagination

Individual aspects of imagination

Individual aspects that supported the imagination

Realness of imagination

Body sensations during imagination

Vivid imagination

https://doi.org/10.1371/journal.pone.0291004.t002

interesting idea, practical and flexible in its use. Also, participants expressed that the IP inter-

vention was helpful and efficacious, and one participant preferred the IP over OLP due to

reluctance to take real pills. The level of approval with the assigned intervention was also high
among OLP participants. Example responses include:

»

time.” (IP; Subject 14)

[...] actually, I was amazed that you can have such an impact in this short amount of

“No, so for me [taking a physical pill] would have been bad. [. ..] So, I liked it much more
[than OLP] since it was imaginary.” (IP; Subject 17)
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“I kind of always looked forward to it, it was always like: ‘Uh, you still have to take your pla-
cebos.” (OLP; Subject 1)

The pills (imaginary and physical) were associated multiple times with a drug or a symbol
for healing or health improvement. It was emphasized that people are socialized with pills in
their culture as a mean to get better and one participant reflected on the common familiarity
with them:

“[...] yes, the [imaginary] pill strongly resembles a drug, and I would say that most of the
people have already taken a drug in their lives. So, it’s a good choice, a good method.” (IP;
Subject 15)

Many approached the IP intervention with an open attitude. Participants showed a mixture
between curiosity and excitement about the previously unknown approach. Some employed a
mindset of ‘let’s give it a try’, as there were no costs or harmful side effects involved.

Contrary to IP, half of OLP interviewees had pre-existing familiarity with (open-label) pla-
cebos. Regardless of prior unfamiliarity, however, there was an openness and curiosity about
the intervention:

“I have heard about placebo before-the placebo effect-and that studies are done about it.
But I didn’t know that you can also do that with open placebos, that you can disclose that. I
had never heard of that before. I actually found that exciting, that it is being tried out like
that.” (OLP; Subject 9)

Approval towards the IP intervention was also apparent as the majority of participants
showed openness to reapplying the intervention for the next exam phase in the same or a
slightly altered way. Moreover, nearly all interviewees reported that they could imagine an
extension of the IP intervention beyond test anxiety. Especially regulation of other emotions
(insecurity, sorrow) as well as pain were regularly mentioned to be possible areas of applica-
tion. Most participants would furthermore recommend the intervention to others, however,
only to people that show open-mindedness:

“To certain people in my environment, I would definitely recommend it, yes, others, defini-
tively not, because, well, I think that it is something that you really have to make up your
mind to do it and believe in it.” (IP; Subject 16)

These results are consistent with those of the OLP group, in which open-mindedness was
also considered a prerequisite for the application of an OLP intervention.

Expectation. Most participants’ expectations of IP were met. Seven participants reported
that their expectations were fulfilled, with three of them claiming it was exceeded. Some, how-
ever, reported initial skepticism and therefore lower expectations, which were then easier to be
met:

“I would say, exceeded, yes. Well, simply because of the skepticism that I had in the begin-
ning. Or I underestimated that it can really work, maybe it is better to say it like that.” (IP;
Subject 16)

Similarly, almost all OLP participants reported fulfilled expectations. Again, initially low
expectations were existent in this group:
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“I must say almost more than I would have thought. [. . .] Somehow, I had the feeling my
anxiety is too big that it could have a big effect. But in the end, I think it helped me and gave
me a certain security, also in myself. And from that point of view, I would say it was more
than I expected initially.” (OLP; Subject 8)

Skepticism. Many participants in the IP group reported that they felt skeptical or doubtful
about the intervention, especially in the beginning. While some participants expressed insecu-
rities towards an unknown method, others mentioned doubts regarding the required resources
(e.g., time, cognitive capacities). Comparably many OLP participants expressed initial
skepticism.

When asked about the other group’s intervention, a majority of IP participants preferred
taking a pill the imaginative way. A physical component was not wished for, either due to the
absence of the imagination component (which they liked), or because of a reluctance to taking
real pills. Further, two IP participants expressed that the imagination was satisfactory and help-
ful, thus not wishing anything to be different:

"So, it did help me, the imaginary pill, so I don’t know if a real placebo would have helped
more than this." (IP; Subject 18)

[about whether OLP would have been better]”I don’t think so, because then the imagina-
tion would have disappeared. I don’t know what would have happened if I had taken a Tic
Tac [...] but ehm, I think the pure imagination that I needed for it, would then have van-
ished. And that’s why I found it really cool that it is all about imagination, yes.” (IP; Subject
16)

However, feedback from six IP participants indicated that the imaginative method is cogni-
tively taxing and requires concentration and calmness. Three of those interviewees thus
expressed that, even though the IP worked for them, taking a physical pill might have been eas-
ier and less tiring. On the other hand, eight participants in the OLP group expressed openness
and interest toward an IP intervention, yet, assumed that an imagination might be more chal-
lenging. In this context, three participants also stated that they preferred taking a physical pill.

[about taking an IP] “Yes, I mean the critical part in me says: [...] ‘I need a physical correla-
tion here, something that someone sends me, what someone has packed, what is produced
[...] It would probably be more difficult for me to believe in it.” [. . .] And then there’s
another part in me saying: ‘Mind over matter.” [. . .] Just because you can touch it [. . .]
doesn’t really make any difference.” (OLP; Subject 1)

The treatment session where participants received the intervention reduced skepticism and
strengthened the trust in the intervention. Almost all IP participants reported that-besides the
explanation—the joint IP intake was helpful, fostered trust, and countered their initial skepti-
cism. The comments of the IP participants showed that the single practice with the provider
within the RCT was enough to gain security to continue the practice independently.

“This exercise that was done together with the pill taking was kind of really cool, because I
had this feeling of ‘huh that really works?’ [...] I wouldn’t have expected that before.” (IP;
Subject 12)

Along these lines, almost all OLP interviewees were convinced by the rationale, which
helped to reduce skepticism at the beginning and during the intervention. The most
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memorable and convincing discussion points in the treatment rationale were that the effects
can occur even with a skeptical attitude (n = 5) and that a possible mechanism is assumed to
be conditioning (n = 2), which can be explained by an automatic biological mechanism
(n=1).

“So, the biological [discussion point] made sense for me, with the neurotransmitters, I
think that’s the one that kind of sold me the most and that’s also the one that I thought
about the most during the study as well.” (OLP; Subject 5)

“I believe that an additional thing was that it was said that placebos also work, even if you
don’t believe in it. Simply taking the pills can help. And I think that was something that was
most notably decisive.” (OLP; Subject 6)

Theme 2 Applicability of the intervention

Preferences of pill intake. An external structure was provided to the participants for the
pill intake, that comprised daily reminders in the morning and evening, encouraging a fixed
intake schedule. The majority of IP participants preferred this method over a variable pill
intake schedule (i.e., on demand intake). Mainly because a fixed schedule supported ritualiza-
tion, reduced forgetfulness, and prevented negative feelings (stress, nervousness). Only a few
participants voiced a preference for a pill on demand. The voiced preferences were similar in
the OLP group.

“Ialso don’t think that you can build up a routine just like that for a few days. Instead, I
think it takes a little longer [. . .]. I am rather of the opinion that you don’t use it in an acute
way, but rather for a longer period of time. Maybe that it just becomes like a part of life
itself.” (IP; Subject 15)

Integration of the pill into daily life. Around half of the participants in both groups com-
bined the pill intake with a form of ritualization. This was either an integration into an existing
ritual (morning routine, breakfast, etc.), a link with a suitable situation (start of the learning
session, break during learning), or simply with drinking a glass of water. The latter was even
present in the IP group, where three participants either drank a glass of water or performed
swallowing motions when taking their IP, supporting the imagination:

“I actually had to make a swallowing motion to make it really go down in my head. Well,
you were allowed to do that, and I didn’t take anything else. I had to do something so that I
felt that it’s really something real.” (IP; Subject 20)

Three out of four IP participants who did not integrate the pill intake into a ritual reported
that it might have been helpful to do so. One of them explained that the intervention would
have been easier if repeatedly done in the same context, one that is preferably quiet. Another
IP participant, who embedded the IP intake within a ritual, reinforced the need for such a
ritual:

"It’s supposed to be a kind of ritual. If you just swallow a pill, it works for maybe three sec-
onds, or not even, I don’t know. And from my point of view, imagination is something that,
if you don’t do it often and practice it, is just [. . .] it needs a calm mood. You can’t just say:
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‘Now I'm at the train station and pop this imaginary pill’, it has to be an environment. It
takes a lot more time, I think, for you to really feel this effect. [. . .] It needs such a ritual."
(IP; Subject 19)

Various reasons were conveyed about challenges to integrate the IP into daily life. Also, a
few participants sometimes forgot to take their IP. These difficulties were also mentioned in
the OLP group. However, the need for cognitive effort while taking the pill was solely empha-
sized in the IP group.

Application over time. The time course affected not only the experienced effect of the IP
but also its application. For instance, a participant shared that motivation for the pill intake
dropped after some time due to a lower level of suffering. However, motivation for applying
the intervention also increased when it was experienced as helpful. In addition, five partici-
pants in the IP group expressed a wish for a so-called ‘refresher-appointment’ (i.e., a second
meeting in the middle of the intervention phase that would renew the placebo information
and the IP exercise). They explained that this would be helpful for remembering the rationale,
to consolidate and remember the desired feeling connected to the IP, and to generally increase
motivation. Besides the interactive document in which participants recorded their IP, a few
participants suggested ideas for alternative or idiosyncratic reminders to recall specific placebo
information. For instance, one IP interviewee proposed having an auditory aid:

“But maybe also an idea would be, if you had that [the suggestions about the IP intake] as
an audio recording or something, so instead of a refresher, on the phone or in person, you
could just listen to that again.” (IP; Subject 14)

While the timing also affected the experienced OLP effect and its application, only two par-
ticipants in the OLP group mentioned the idea of such an additional appointment.

Theme 3 Experience of effects

Increased self-confidence and concentration, stress relief and reaction to IP effect. The
IP participants reported increased self-confidence and concentration as well as decreased
stress as beneficial effects during the 3-week intervention phase. Participants who reported an
increase in self-confidence experienced more optimism or could draw strength and courage
and thus felt supported through the pill. Others reported a feeling of security and saw the inter-
vention similarly to an anchor that prevented the emergence of more negative feelings:

"So, it felt less that it had an effect, but more that it actually prevented other things from
being triggered. [...], that it just didn’t develop as strongly. So, because the stress with me is
rather high, the closer the exam comes. And the feeling didn’t really come at all." (IP; Sub-
ject 13)

Stress relief was among the most prominent positive IP effects leading to increased relaxa-
tion and calmness, as well as a reduction of anxiety and stress. This was felt on a psychological
(e.g., less nervous thoughts) and a physical level (e.g., general relaxation and loosening, reduc-
tion of shaking). At the same time, an increase in concentration during the learning phase was
reported. Here, clearer thoughts, wakefulness, better focus, and increased inner calmness were
described by roughly half the participants. The same kind of effects were mentioned in the
OLP group.

Besides the mention of the beneficial effects, eight participants of the IP group were posi-
tively surprised, astonished, or impressed by those effects. These reactions were usually
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connected to the initial skepticism and novelty of the intervention and the unfamiliar realiza-
tion that the mind can have such an effect on the body:

“So that placebos work, I already knew that before. But I never tried it myself, because I
never took placebos myself and then I was positively surprised that it can work so strongly,
that what the mind-stupidly said—can simply do.” (IP; Subject 16)

Modulating factors on the effect. The strength of the IP’s effect varied based on different
factors: Most importantly, daily fluctuations in sleep, stress levels, and fatigue, or even simply
the time of day sometimes made pill intakes more difficult and, as a consequence, the pill effect
less strong.

“This [strength of the effect] actually depended on the day. I think when [...] T had a stress-
ful day or so, then it was difficult for me to sit down and concentrate [...]. Yes, so I just
think that it depends very much on the day.” (IP; Subject 12)

“It depended a little bit on how I had the space, how I took my time and how much I could
focus. And if, for example, I left the house and was doing something and then: ‘Oh well, I
still have to take the pill”” then I took it and then it [the effect] came much less strongly, but
if you are almost meditative, or you really take time to experience the ritual completely,
then it has a much stronger effect.” (IP; Subject 19)

OLP participants reported that the exam proximity changed the experience of effects (see
also application over time in theme 2). With the increase in pressure and nervousness due to
the approaching exam, four respondents showed enhanced motivation for the pill intake and
increased effects of the OLP:

"As the exam was approaching, you became more nervous and you needed something that
would help you [..] so it was really like that, the need increased and the effect also went up."
(OLP; Subject 2).

On the other hand (and similar to IP participants who reported the need for a refresher
appointment as the effect diminished after the treatment session) some OLP participants
reported a decrease in effect due to an increase in skepticism, which in turn negatively
impacted motivation:

"Well, at first I believed in it, in the beginning, let’s say the first week, I was kind of moti-
vated to do it,. . . it’s just that afterward, I believed in it less, I became more and more skepti-
cal, I thought about it more, yes." (OLP; Subject 5)

Effects on the exam. Participants had mixed perspectives on the pills’ effect during the
exam situation. In the IP group, nine participants were either unsure if the pill had a positive
effect on the exam itself or thought it might have been subliminal. Some felt less nervous and
more calm compared to previous exam situations, but could not certainly attribute it to the
pill. Half of the IP participants expressed that they rather felt a helpful and buffering effect dur-
ing the learning phase but not during the exam.

Similarly, five OLP interviewees thought that the intervention helped indirectly for the
exam by facilitating the learning phase. For the other five participants, the OLP induced
noticeable effects during or right before the examination that ranged from better mood,
increased calmness to reduced anxiety.
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Theme 4 Characteristics of the imagination

Individual aspects of imagination, realness of imagination. All IP respondents
described a vivid and detailed imagination, which was maintained during the intervention
phase. Concerning the pill, the majority of participants imagined characteristics of the pill that
resembled real pills, including form, size, color, and taste. Participants were also able to regu-
larly reproduce the desired state connected to the pill:

“I found it impressive how I was able to revive this feeling from this situation that I imag-
ined [during the treatment session]. That I truly felt it for real and that it continued to work
later when I took the imaginary pills [by myself].” (IP; Subject 14)

"It was like a mental picture, but I could really picture it quite well, so like the color, shape,
size and then also the taste in the mouth and also the physical effect, so really quite quite
well." (IP; Subject 19)

Five respondents reported having found it helpful to link the desired effect of the IP with
the positive situation identified during the treatment session. For example, some participants
focused on specific situations, such as playing an instrument (e.g., ‘when I take the IP, I want
to feel the way I feel when I play the cello’) or more complex imaginary scenarios, by being
mindful and focused at present:

"So, I always imagined it like this, as if I would now go from the desk in my room to the
kitchen and open the drawer, take out the pill, have it in my hand, put it in my mouth and
then take a sip of water. I really imagined myself doing the movement but just stayed at my
desk. [...] Each time I could say to myself T'm going to take a little round pill that’s bright
yellow. It has no smell, no taste’. I think that helped me to make this mental journey, to
imagine the whole way to the kitchen every time, every step.” (IP; Subject 18)

Remarkably, some participants had physical sensations in their bodies during their IP
intake. Based on suggestions during the exercise in the treatment session, one participant felt
the imagined pill sliding down her throat. This sensation reinforced the trust in the pill for the
interviewee, who was surprised that an imagination can induce such a bodily feeling. Other
participants reported experiencing side effects such as a dry mouth, goosebumps or warmth
radiating from the abdomen. These side effects were suggested during the pill intake in the
treatment session to demonstrate the IP response and were in fact found to be helpful in con-
vincing people of the pill’s efficacy. Overall, realistic and detailed imagination were regularly
reproduced and maintained during the three weeks of intervention:

“[...] when I thought of it, it didn’t take a long time for the image to appear, but it appeared
like when I would think of a piece of paper or of a pen as if I had already had it for real or
seen it before [. .. .]. So, if I would draw it now, 'm not good at drawing, but if I had to
draw it, I would be able to.” (IP; Subject 11)

Qualitative analyses of open-ended questions from RCT and imaginary pill
characteristics
To corroborate the RTA, two open-ended questions from the RCT were analyzed qualitatively.

A total of 221 responses to the two questions were received from 114 participants, with the
responses typically being brief comments or phrases. Participants’ characteristics can be found
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Table 3. Helpfulness of explanation: Why did you find the explanation that the imaginary pill / open-label pla-

cebo helpful?

OLP 1P Total
N=78 N=76 N =154*

The explanation. . . N (%)

... created faith 10 (12.8) 8 (10.5) 18 (11.7)
.. gave new knowledge 7(9) 3(3.9) 10 (6.5)
.. led to better understanding 13 (16.7) 9(11.8) 22 (14.3)
.. was helpful 5(6.4) 1(1.3) 6(3.9)
.. was believable 3(3.8) 2(2.6) 5(3.2)
.. made imagination easier 5(6.4) 4 (5.3) 9(5.8)
.. strengthened previous knowledge/beliefs 7(9) 9(11.8) 16 (10.4)
.. mentioned previous studies 5(6.4) 7(9.2) 12 (7.8)
.. was conforming to personal interest 1(1.3) 0(0.0) 1(0.6)
.. made sense 8(10.3) 15 (19.7) 23 (14.9)
.. created an expectation 4(5.1) 2(2.6) 6(3.9)
.. focused on positive aspects 2(2.6) 1(1.3) 3(1.9)
.. gave security 1(1.3) 0(0.0) 1(0.6)
.. was credible 2(2.6) 0(0.0) 2(1.3)
.. left an open outcome 1(1.3) 1(1.3) 2(1.3)
.. showed researcher allegiance 0 (0.0) 1(1.3) 1(0.6)

... improved mindfulness 3(3.8) 6(7.9) 9 (5.8)

N/A 1(1.3) 8(9.2) 8(5.2)

Note. Statements in bold are those that were mentioned by more than 10% of the respondents in total

*N (%) indicates the number (percent) of participants who mentioned the respective topic in their answer
Since several answers were coded per question, one person can be included several times in the data

IP imaginary pill

OLP open-label placebo.

https://doi.org/10.1371/journal.pone.0291004.t003

in the main study [14]. In both groups, the most commonly cited reasons why the treatment
explanations were helpful were that ‘the explanations made sense’, ‘led to a better understand-
ing’, ‘created belief’, and ‘strengthened previous knowledge/belief’ (see Table 3). Table 4
depicts the responses to the question concerning skepticism towards the efficacy of the
received intervention: While ‘belief in the effect’ was frequently expressed, a comparable num-
ber of statements included skepticism.

Table 5 shows the characteristics and effects of the IPs recorded in the interactive document
after the treatment session: A wide range of different pill shapes, colors and packaging and par-
ticularly various effects were imagined. The most common type was a small, white pill with a
round shape packed in a blister. However, more distinctive shapes (i.e., star-shaped), colors
(i-e., colorful), and packaging (i.e., tins) were also reported. The most prevalent effect of the IP
was ‘relaxation’ followed by ‘focus’, ‘confidence’ and ‘better mood’. Visualizations of the pills
can be seen in Fig 1.

Discussion

This qualitative study-nested within a 3-week RCT in test anxious students-sought out to
assess participants’ views and experiences towards a novel IP intervention and to compare
them to those of participants receiving OLPs. Further, we aimed to corroborate these findings

PLOS ONE | https://doi.org/10.1371/journal.pone.0291004  September 1, 2023 13/22


https://doi.org/10.1371/journal.pone.0291004.t003
https://doi.org/10.1371/journal.pone.0291004

PLOS ONE

Imaginary pills in test anxiety

Table 4. Skepticism towards treatment: Did you assume that the imaginary pill / open-label placebo would work
or were you skeptical?

OLP P Total
N=70 N=71 N = 142*
N (%)
not skeptical 0(0) 3(4.2) 3(2.1)
believed in effect 20 (28.6) 28 (39.4) 48 (34)
open minded 8(11.4) 7 (9.9) 15 (10.6)
Hopeful 4 (5.7) 2(2.8) 6 (4.3)
Curious 1(1.4) 0 (0) 1(0.7)
Neutral 2(2.9) 0(0) 2(1.4)
Unsure 1(1.4) 0 (0) 1(0.7)
slightly skeptical 1(1.4) 7 (9.9) 8 (5.7)
skeptical at first 2(2.9) 2(2.8) 4(2.8)
grew more skeptical over time 1(1.4) 1(1.4) 2(1.4)
Skeptical 29 (41.4) 21 (29.6) 50 (35.5)
very skeptical 1(1.4) 0(0) 1(0.7)

Note. Statements in bold are those that were mentioned by more than 30% of the respondents in total

*N (%) indicates the number (percent) of participants who mentioned the respective topic in their answer. Since
several answers were coded per question, one person can be included several times in the data

IP imaginary pill

OLP open-label placebo.

https://doi.org/10.1371/journal.pone.0291004.1004

with data from open-ended questions of the RCT and to give insights into individual charac-
teristics and appearances of imaginations from study participants.

Four key themes were identified: (1) attitudes towards the intervention, (2) applicability of
the intervention, (3) experience of effects, (4) characteristics of the imagination (see Table 2).
Regarding the attitude (theme 1) and applicability (theme 2) of the IP intervention, most inter-
viewees showed a high level of acceptance and mentioned its easy application with minimal
effort required to achieve a positive effect. While a few, however, expressed a preference for a
physical pill because imagination requires more time and cognitive effort, the majority of par-
ticipants did not desire a physical component but were intrigued by the ‘power’ of imagina-
tion. For a few participants, taking a physical pill might have caused the imagination to
disappear. Participants approached the IP intervention with an open attitude and with a mind-
set of ‘let’s give it a try’ and ‘it won’t harm me if it doesn’t work’, the latter underlining the
advantage of such placebo interventions having no known side effects. Most interviewees
showed openness to reapplying the IP intervention, to extending its use to other symptoms
(i.e., pain, sorrow, migraine), and recommending it to relatives and friends with open mind-
sets—a finding that shows that the IP offers flexibility and empowerment of users. Initial skepti-
cism was commonly present in the IP group but seemed to decrease for some participants over
the course of time. The results from the open-ended questions were consistent with this
ambivalent finding: Many respondents in both groups reported being skeptical, while just as
many also believed in the effect, with many expressing both (see Table 4). The treatment ses-
sion seemed to be crucial to counteract skepticism: Besides the joint intake of the IP, the treat-
ment rationale was perceived as convincing. This finding is supported by the open-ended
questions, which revealed that the explanations led to better understanding, strengthened pre-
vious knowledge, made sense, and created faith in the intervention (see Table 3). In terms of
IP application, the intake was often ritualized and/or embedded in a pre-existing ritual, and a
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Table 5. Overview of the characteristics of the pills in the imaginary pill group and their frequencies.

N N
Kind Effects
Pill 39 Relaxation 49
Capsule 10 Focus 34
Lozenge 5 Confidence 14
Shape Better mood 11
Round 32 Alertness 5
Oval 19 Motivation 5
Globule 1 Optimism 4
Star shaped 1 No tremor 4
Octagon 1 Control 4
Color Stops rumination 4
White 20 Lowering pulse 3
Blue 10 Security 2
Colorful 10 Soothes intestinal problems 2
Green 4 Good sleep 2
Pink 3 Feeling of freedom 2
Purple 2 Positive stress 2
Red 2 Energy 2
Yellow 2 Competence 1
Grey 1 Light chest 1
Packaging Connected to nature 1
Blister 24 Narcotizing 1
Glass 11 Heightened blood flow 1
Tin 10 Less stress 1
Box 7 No sweating 1
No package 1
Sachet 1
Size
Small 29
Medium 18
Very small 4
Big 3

Note. Features might be mentioned several times.

https://doi.org/10.1371/journal.pone.0291004.t005

preference for a fixed intake schedule was generally voiced. This preference supports the
choice of a fixed schedule over a variable one and reflects the use of many (pain) medications
which can be taken on a regular basis and/or on demand. Thus, the understanding of IP also
seems to align with normal pill prescribing. The symbol of an (imaginary) pill itself elicited
familiarity among participants, as it was described that pill-taking is embedded in their culture.
Further, the IP intervention was preferred by a participant with an aversion to pills.
Regarding the experience of effects (theme 3) and characteristics (theme 4) of the IPs, a
wide range of beneficial effects, as well as various individual pill properties were reported.
Mostly, the IP intervention helped with stress relief and increased participants’ concentration
and self-confidence. The experienced effects matched those, that participants recorded in the
interactive document after the treatment session (see Table 5). The IP approach further

seemed to serve a preventive function during the learning phase, partly by providing a
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Fig 1. Visualization of a selection of imaginary pills. Imaginary pills of nine study participants and their packaging (if existing).

https://doi.org/10.1371/journal.pone.0291004.9001

soothing and sustaining daily ritual, some of which allegedly prevented the onset of severe
symptoms altogether. The quality and intensity of the IP effects varied, as factors such as daily
context, exam proximity or treatment session proximity influenced the pill intake. However,
imagining the pill was perceived as easy and participants could continuously maintain the
visual image of the pill which they had imagined at the treatment session. With respect to the
appearance of IPs, a wide range of different pills were described (e.g., shapes, colors, and pack-
aging; see Table 5), with the most common pill being small, round, and white, packaged in a
blister. This type of pill and packaging (i.e., blister) represents a very common form in Switzer-
land. While more distinctive shapes, colors, and packaging were also described (see Fig 1 for a
selection), it is noteworthy that the majority of IPs correspond to a conventional appearance of
pills. This realistic appearance could, in turn, underpin the credibility and familiarity of the
intervention.

Overall, the qualitative findings derived from the RTA could be confirmed with the open-
ended questions from the RCT and the results from the IP group can be applied to those par-
ticipants receiving OLPs: The OLP intervention was equally well received, described as easy to
apply, and initially met with ambivalence (openness and skepticism), although initial skepti-
cism was countered by the treatment rationale provided. Similarly, the reported effects of both
groups were comparable. However, some intervention-specific themes emerged in the qualita-
tive interviews, particularly related to only one intervention: Imagining a pill was, for instance,
considered more demanding and challenging by some participants compared to taking a phys-
ical pill, whereas imagination was also regarded as a central component of the intervention.
Additionally, the IP intervention was described as a possible alternative for individuals who
have an aversion to pills. In terms of effects, whereas both interventions were perceived as ben-
eficial during the learning phase, solely OLP participants additionally reported having felt a
supportive effect during the exam. This finding suggests that OLPs may be more helpful in
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acute situations, whereas IPs may be more protective, counteracting the onset of symptoms in
a preventive manner.

This is the first qualitative study on the use of IPs. However, qualitative research exists in
the field of OLP: There, participants of OLP intervention arms rated OLPs to be acceptable
and reported an overall positive experience [21] expressing curiosity towards this intervention
[15]. Yet, participants also expressed ambivalent feelings: On the one hand, they were open
about taking an OLP, on the other hand, skepticism coexisted with open attitudes [15, 16, 23].
Taken together, these results are congruent with experiences reported in the OLP group of the
current study which further supports the finding that ambivalent attitudes and the cooccur-
rence of belief and skepticism are a common theme in OLP administration. It is noteworthy
that the treatment rationales in this study addressed and appeared to mitigate skepticism suc-
cessfully. Especially the explanation of underlying mechanisms (e.g., conditioning) as well as
the information that an open attitude helps but is not necessary were most remembered and
perceived as convincing. In line, a recent survey identified the mention of classical condition-
ing and brain mechanisms within the OLP rationale to be perceived as plausible [37]. How-
ever, these findings are contrasting the ones of Locher and colleagues [20], where participants
seldom emphasized classical conditioning as a mechanism of placebo effects. Instead, other
factors such as general attitudes and beliefs were voiced. A potential reason for this discrep-
ancy might be that our sample was academic— 100% students and 95% of them bachelor psy-
chology students—and thus more familiar with learning paradigms, such as conditioning. As a
consequence, the biological explanation might have been most meaningful and credible due to
their mindset rooted in natural science. Similarly, the survey sample by Smits and colleagues
was highly educated and of relatively young age. Nevertheless, mindsets such as ‘T have nothing
to lose’, ‘let’s give it a try’ or ‘it won’t harm me if it doesn’t work’ (a Swiss German saying) were
in our study equally used to approach an OLP as was the case within the study of Locher and
colleagues [20]. These mindsets are related to open-mindedness and the idea of hope. Hope is
a factor that has already been suggested to be important in OLP effects [19], as patients, who
had no previous success with medication for their symptoms, could adopt a try-out attitude of
‘what if it helps?’ [15]. This heuristic of losing little if it doesn’t work, gaining a lot if it does’,
which seems to be used frequently, could be an additional rationale-perspective next to ‘an
open attitude helps, but is not necessary’. Overall, the current findings highlight the impor-
tance of the treatment rationale, which is not only important for the building of expectations
(thus, leading to higher effects)-studied in several quantitative OLP trials [15, 38-41]-but is
also important to counteract skepticism. Our findings further underline the need to adapt the
proposed explanation for future studies, possibly with new and updated OLP mechanisms that
resonate with participants’ beliefs [20].

Whereas the treatment rationale seems to be decisive in order to produce placebo effects,
the component of a physical pill might apparently not be. IP and OLP are, however, not only
equally efficacious (difference n.s. d = 0.11; [14]) but, as this qualitative analysis shows, both
interventions are similarly well-accepted and easy to apply. Yet, IP offers an advantage over
OLP in that it does not require a physical pill to be taken, reducing cost, facilitating accessibil-
ity, and increasing customization, thus providing flexibility and empowerment to users. This
well-accepted approach could therefore serve, for example, as a viable solution for healthcare
providers faced with unclear regulatory requirements or lack of guidelines regarding the
administration of OLPs, an issue raised by US physicians [4]. Besides that, IP can be an appro-
priate intervention for individuals who have difficulties taking pills, a particularly underesti-
mated issue that affects many individuals [42], some of whom not only resort to non-
adherence but also alter their medication regimen, potentially compromising safety and effi-
cacy [43]. Nevertheless, the intake of IPs can be demanding, requiring time, rest, and
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resources. Consequently, this approach may be more appropriate for a clientele that has men-
tal and physical capacities, and that is not too impaired by symptoms. The potentially challeng-
ing and time-consuming part of imagination, however, was also viewed as a central part of the
IP approach and thus crucial for producing beneficial effects. Therefore, the higher demands
in IP have both a negative and a positive aspect: On the one hand, IP has its costs (i.e., time,
and resources), on the other hand, the imaginative ritual and the small break it creates in
everyday life can have a positive effect in and of itself. Thus, both the moralizing treatment
explanation and the therapeutic ritual may be central to the efficacy of IP [44]. Whether these
results would be reproducible at all and in a sample with fewer available resources (e.g., in an
inpatient setting)-not only in terms of efficacy but also acceptability and applicability—should
be investigated in future research.

Limitations

The current study is subject to certain limitations. First, a sample consisting of young, female,
and academic participants limits the generalizability of the findings. Higher education is
related to more placebo knowledge [37] and may lead to expectations influencing the placebo
effect. Likewise, it is possible that only those participants who also had a positive experience
with the intervention responded to the interview request, ruling out potential negative views
(i.e., 17 out of 37 contacted did not respond/declined). In addition, psychology students may
be more responsive to such procedures than other student groups. Second, the nature of the
reflexive thematic analysis involves an inductive approach and thus the researchers’ subjective
interpretation of the data, which might lead to biases and inconsistencies. However, the double
coding and the continuous exchange in the research group partly addressed those concerns.
Third, the interviewer (SB), who was the principal investigator of the RCT and is conducting
research on placebo effect, might have influenced participants’ way of answering questions.
However, it was stressed that skepticism was welcome and that there are no right or wrong
answers and an overall agreeable and open conversation atmosphere was created. Neverthe-
less, a certain social desirability effect on the sides of the interviewees might have changed
some answers in favor of the treatments. Fourth, the qualitative results in this study were not
compared with the quantitative findings of the RCT, i.e., it is unclear whether the subjective
statements are consistent with data obtained from the RCT. Lastly, a sample size of twenty is
considered small in quantitative research. However, in the case of a reflexive thematic analysis,
it can be considered sufficient, and it most likely reached the state of ‘saturation’ [45], enabling
a detailed and meaningful analysis of participants’ perspectives on IP and OLP treatments.

Conclusion

The present qualitative study is the first to provide insights into participants’ views and experi-
ences on a novel IP intervention against test anxiety. Overall, the IP intervention was well-
accepted (theme 1), easily applicable (theme 2) and manifold effects experienced on a physical,
mental, and emotional level (theme 3) as well as characteristics of the imagination (theme 4)
were described. Whereas some IP participants did not wish for a physical pill, either due to the
absence of the central component of imagination within this intervention or because of a
reluctance to real pills, others viewed the IP intake as cognitively and timely demanding,
requiring concentration and calmness. This, on the other hand, promoted the therapeutic rit-
ual, which was perceived as supportive and protective against the increase in test anxiety dur-
ing the preparation phase. The OLP findings were in principle comparable to those of the IP
group regarding overall acceptance, application, and effects. While IP effects, however, were
mainly perceived during the learning phase, OLP effects increasingly appeared during the
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exam itself. In both groups, initial openness to the intervention was often accompanied by a
certain amount of skepticism, while the treatment rationale was seen as important to counter-
act this ambivalence and build trust in these (new) interventions. Hence, the IP intervention
seems to be an accepted, easy-to-apply, and cost-effective intervention and might serve as an
imaginary-based alternative to OLPs. This warrants further investigations on IP application in
both anxiety-related domains, as well as for other clinical and nonclinical conditions to har-
ness placebo effects without a physical pill.

Supporting information

S1 Appendix. Interview questions.
(PDF)

$2 Appendix. Open-ended questions of RCT.
(PDF)

S1 File. Open-ended questions.
(PDF)

S2 File.
(PDF)

S3 File. Data from open-ended questions of RCT.
(PDF)

Acknowledgments

The authors would like to thank Clara Bruhin (CB) for her assistance with analyzing the open-
ended questions and assistance in conducting the qualitative study. Furthermore, the authors thank
the interns Sabrina Michel and Jana Borer, for aiding with transcribing and coding the material.

Author Contributions

Conceptualization: Sarah Buergler, Dilan Sezer, Cosima Locher, Niels Bagge, Irving Kirsch,
Claudia Carvalho, Jens Gaab.

Data curation: Sarah Buergler, Dilan Sezer, Alexander Busch, Marlon Enzmann, Berfin Bakis.

Formal analysis: Sarah Buergler, Dilan Sezer, Alexander Busch, Marlon Enzmann, Berfin
Bakis.

Investigation: Sarah Buergler.

Methodology: Sarah Buergler, Dilan Sezer, Alexander Busch, Marlon Enzmann, Cosima
Locher, Niels Bagge.

Project administration: Sarah Buergler.
Supervision: Cosima Locher, Niels Bagge, Irving Kirsch, Jens Gaab.
Visualization: Sarah Buergler, Berfin Bakis.

Writing - original draft: Sarah Buergler, Dilan Sezer, Alexander Busch, Marlon Enzmann,
Berfin Bakis.

Writing - review & editing: Sarah Buergler, Cosima Locher, Niels Bagge, Irving Kirsch, Clau-
dia Carvalho, Jens Gaab.

PLOS ONE | https://doi.org/10.1371/journal.pone.0291004  September 1, 2023 19/22


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0291004.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0291004.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0291004.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0291004.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0291004.s005
https://doi.org/10.1371/journal.pone.0291004

PLOS ONE

Imaginary pills in test anxiety

References

1.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

Blease C, Annoni M. Overcoming disagreement: a roadmap for placebo studies. Biol Philos. 2019; 34
(2). https://doi.org/10.1007/s10539-019-9671-5

Howick J, Bishop FL, Heneghan C, Wolstenholme J, Stevens S, Hobbs FDR, et al. Placebo Use in the
United Kingdom: Results from a National Survey of Primary Care Practitioners. PLoS ONE. 2013; 8(3):
e58247. https://doi.org/10.1371/journal.pone.0058247 PMID: 23526969

Tilburt JC, Emanuel EJ, Kaptchuk TJ, Curlin FA, Miller FG. Prescribing “placebo treatments”: results of
national survey of US internists and rheumatologists. BMJ. 2008; 337:a1938-8. https://doi.org/10.1136/
bmj.a1938 PMID: 18948346

Bernstein MH, Locher C, Stewart-Ferrer S, Buergler S, DesRoches CM, Dossett ML, et al. Primary care
providers’ use of and attitudes towards placebos: An exploratory focus group study with US physicians.
Br J Health Psychol. 2020; 25(3):596-614. https://doi.org/10.1111/bjhp.12429 PMID: 32472982

Annoni M. The Ethics of Placebo Effects in Clinical Practice and Research. Int Rev Neurobiol.
2018;463-84. https://doi.org/10.1016/bs.irn.2018.07.031 PMID: 30146058

Gaab J, Blease C, Locher C, Gerger H. Go open: a plea for transparency in psychotherapy. Psychol
Conscious Theory Res Pract. 2016; 3:175-98. https://doi.org/10.1037/cns0000063

Park L. C., Covi L. Nonblind placebo trial. Arch Gen Psychiatry. 1965; 12(4), 336—345. https://doi.org/
10.1001/archpsyc.1965.01720340008002

Blease C. R., Bernstein M. H., Locher C. Open-label placebo clinical trials: Is it the rationale, the interac-
tion or the pill? BMJ Evid Based Med. 2020; 25(5), 159—-165. https://doi.org/10.1136/bmjebm-2019-
111209 PMID: 31243047

von Wernsdorff M, Loef M, Tuschen-Caffier B, Schmidt S. Effects of open-label placebos in clinical tri-
als: a systematic review and meta-analysis. Sci Rep. 2021; 11(1). https://doi.org/10.1038/s41598-021-
83148-6 PMID: 33594150

Enck P, Bingel U, Schedlowski M, Rief W. The placebo response in medicine: minimize, maximize or
personalize? Nat Rev Drug Discov. 2013; 12(3):191-204. https://doi.org/10.1038/nrd3923 PMID:
23449306

Spille L., Fendel J. C., Seuling P., Géritz A. S., Schmidt S. Open-label placebos: A systematic review
and meta-analysis of experimental studies with non-clinical samples. 2022 [Forthcoming].

de Shazer S. The imaginary pill technique. Journal of Strategic and Systemic Therapies. 1984; 3,30—
34.

Bagge N. The Imaginary Placebo Pill: Isolating Psychological Components of Placebo Pills for Treat-
ment in Clinical Practice [abstract]. Second official conference of the Society for Interdisciplinary Pla-
cebo Studies (SIPS): 2019; Leiden, NL.

Buergler S, Sezer D, Bagge N, Kirsch |, Locher C, Carvalho C, et al. Imaginary pills and open-label pla-
cebos can reduce test anxiety by means of placebo mechanisms. Sci Rep. 2023; 13(1):2624. https://
doi.org/10.1038/s41598-023-29624-7 PMID: 36788309

Haas JW, Ongaro G, Jacobson E, Conboy LA, Nee J., lturrino J et al. Patients’ experiences treated with
open-label placebo versus double-blind placebo: A mixed methods qualitative study. BMC Psychol.
2022; 10(1),20. https://doi.org/10.1186/s40359-022-00731-w PMID: 35120572

Hruschak V, Flowers KM, Patton M, Merchantz V, Schwartz E, Edwards R, et al. Experiences of
Patients Taking Conditioned Open-Label Placebos for Reduction of Postoperative Pain and Opioid
Exposure After Spine Surgery. Int J Behav Med. 2022. Available from: https://pubmed.ncbi.nim.nih.gov/
35915346/. https://doi.org/10.1007/s12529-022-10114-5 PMID: 35915346

Kaptchuk TJ, Shaw J, Kerr CE, Conboy LA, Kelley JM, Csordas TJ, et al. “Maybe | Made Up the Whole
Thing”: Placebos and Patients’ Experiences in a Randomized Controlled Trial. Cult Med Psychiatry.
2009; 33(3):382—411. https://doi.org/10.1007/s11013-009-9141-7 PMID: 19597976

Kaptchuk TJ, Miller FG. Open label placebo: can honestly prescribed placebos evoke meaningful thera-
peutic benefits? BMJ. 2018;k3889. https://doi.org/10.1136/bm|.k3889 PMID: 30279235

Kaptchuk TJ. Open-Label Placebo: Reflections on a Research Agenda. Perspect Biol Med. 2018; 61
(3), 311-34. https://doi.org/10.1353/pbm.2018.0045 PMID: 30293971

Locher C, Buergler S, Nascimento AF, Kost L, Blease C, Gaab J. Lay perspectives of the open-label
placebo rationale: A qualitative study of participants in an experimental trial. BMJ Open. 2021; 11(8),
e053346. https://doi.org/10.1136/bmjopen-2021-053346 PMID: 34408060

PanY, Frank ML, Kaptchuk TJ, Nestoriuc Y. “Let’s see what happens:™—Women’s experiences of
open-label placebo treatment for menopausal hot flushes in a randomized controlled trial. PLOS ONE.
2022; 17(11):e0276499. https://doi.org/10.1371/journal.pone.0276499 PMID: 36331921

PLOS ONE | https://doi.org/10.1371/journal.pone.0291004  September 1, 2023 20/22


https://doi.org/10.1007/s10539-019-9671-5
https://doi.org/10.1371/journal.pone.0058247
http://www.ncbi.nlm.nih.gov/pubmed/23526969
https://doi.org/10.1136/bmj.a1938
https://doi.org/10.1136/bmj.a1938
http://www.ncbi.nlm.nih.gov/pubmed/18948346
https://doi.org/10.1111/bjhp.12429
http://www.ncbi.nlm.nih.gov/pubmed/32472982
https://doi.org/10.1016/bs.irn.2018.07.031
http://www.ncbi.nlm.nih.gov/pubmed/30146058
https://doi.org/10.1037/cns0000063
https://doi.org/10.1001/archpsyc.1965.01720340008002
https://doi.org/10.1001/archpsyc.1965.01720340008002
https://doi.org/10.1136/bmjebm-2019-111209
https://doi.org/10.1136/bmjebm-2019-111209
http://www.ncbi.nlm.nih.gov/pubmed/31243047
https://doi.org/10.1038/s41598-021-83148-6
https://doi.org/10.1038/s41598-021-83148-6
http://www.ncbi.nlm.nih.gov/pubmed/33594150
https://doi.org/10.1038/nrd3923
http://www.ncbi.nlm.nih.gov/pubmed/23449306
https://doi.org/10.1038/s41598-023-29624-7
https://doi.org/10.1038/s41598-023-29624-7
http://www.ncbi.nlm.nih.gov/pubmed/36788309
https://doi.org/10.1186/s40359-022-00731-w
http://www.ncbi.nlm.nih.gov/pubmed/35120572
https://pubmed.ncbi.nlm.nih.gov/35915346/
https://pubmed.ncbi.nlm.nih.gov/35915346/
https://doi.org/10.1007/s12529-022-10114-5
http://www.ncbi.nlm.nih.gov/pubmed/35915346
https://doi.org/10.1007/s11013-009-9141-7
http://www.ncbi.nlm.nih.gov/pubmed/19597976
https://doi.org/10.1136/bmj.k3889
http://www.ncbi.nlm.nih.gov/pubmed/30279235
https://doi.org/10.1353/pbm.2018.0045
http://www.ncbi.nlm.nih.gov/pubmed/30293971
https://doi.org/10.1136/bmjopen-2021-053346
http://www.ncbi.nlm.nih.gov/pubmed/34408060
https://doi.org/10.1371/journal.pone.0276499
http://www.ncbi.nlm.nih.gov/pubmed/36331921
https://doi.org/10.1371/journal.pone.0291004

PLOS ONE

Imaginary pills in test anxiety

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

Druart L, Vauthrin O, Pinsault N, Locher C, Blease C. “It's not my greengrocer, it's someone from the
medical profession”: A qualitative study regarding acceptability of deceptive and open-label placebo
prescribing in France. Br J Health Psychol. 2022. Available from: https://pubmed.ncbi.nim.nih.gov/
36086862/. https://doi.org/10.1111/bjhp.12624 PMID: 36086862

Bernstein MH, Fuchs N., Rosenfield M., Weiss AP, Blease C, Locher C et al. Treating Pain With Open-
Label Placebos: A Qualitative Study With Post-Surgical Pain Patients. J Pain. 2021; 22(11), 1518-
1529. https://doi.org/10.1016/j.jpain.2021.05.001 PMID: 34004348

O’Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative research: a
synthesis of recommendations. Acad Med. 2014; 89(9):1245-51. https://doi.org/10.1097/ACM.
0000000000000388 PMID: 24979285

Kruse J, Schmieder C. Qualitative Interviewforschung: Ein integrativer Ansatz. 2. Auflage. Beltz
Juventa; 2014.

Braun V, Clarke V. Using Thematic Analysis in Psychology. Qual Res Psychol. 2006; 3(2):77—-101.
https://doi.org/10.1191/1478088706qp0630a

Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport Exerc Health. 2019; 11
(4):589-97. https://doi.org/10.1080/2159676X.2019.1628806

Braun V, Clarke V, Hayfield N, Terry G. Thematic Analysis. In Liamputtong P(editor). Handbook of
Research Methods in Health Social Sciences. Springer; 2019. pp. 843—-860. https://doi.org/10.1007/
978-981-10-5251-4_103

Fereday J, Muir-Cochrane E. Demonstrating rigor using thematic analysis: a hybrid approach of induc-
tive and deductive coding and theme development. Int J Qual Methods. 2006; 5:80-92.

Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res. 2005; 15
(9):1277-88. https://doi.org/10.1177/1049732305276687 PMID: 16204405

Oakley A, Strange V, Bonell C, et al. Process evaluation in randomised controlled trials of complex inter-
ventions. BMJ. 2006; 332:413-6. https://doi.org/10.1136/bmj.332.7538.413 PMID: 16484270

O’Cathain A. A practical guide to using qualitative research with randomized controlled trials. 1 ed.
Oxford University Press, 2018.

Elo S, Kyngas H. The qualitative content analysis process. J Adv Nurs. 2008; 62:107—15. https://doi.
org/10.1111/j.1365-2648.2007.04569.x PMID: 18352969

Guest G, MacQueen KM, Namey EE. Applied Thematic Analysis. SAGE Publications, Inc.; 2011.

Sandelowski M. Whatever happened to qualitative description? Res Nurs Health. 2000; 23(4), 334—40.
https://doi.org/10.1002/1098-240x(200008)23:4<334::aid-nur9>3.0.co;2-g PMID: 10940958

Marks DF, Yardley L. Research Methods for Clinical and Health Psychology. SAGE Publications, Inc;
2004.

Smits RM, Veldhuijzen DS, Olde Hartman T, Peerdeman KJ, Van Vliet LM, Van Middendorp H, et al.
Explaining placebo effects in an online survey study: Does “Pavlov” ring a bell?. PLOS ONE. 2021; 16
(3):€02471083. https://doi.org/10.1371/journal.pone.0247103 PMID: 33705397

Klinger R, Kothe R, Schmitz J, Kamping S, Flor H. Placebo effects of a sham opioid solution. PAIN.
2017 Oct; 158(10):1893-902. https://doi.org/10.1097/j.pain.0000000000000977 PMID: 28614188

Leibowitz KA, Hardebeck EJ, Goyer JP, Crum AJ. The role of patient beliefs in open-label placebo
effects. Health Psychol. 2019; 38(7):613-22. https://doi.org/10.1037/hea0000751 PMID: 31021124

Locher C, Frey Nascimento A, Kirsch |, Kossowsky J, Meyer A, Gaab J. Is the rationale more important
than deception? A randomized controlled trial of open-label placebo analgesia. Pain. 2017; 158
(12):2320-8. https://doi.org/10.1097/j.pain.0000000000001012 PMID: 28708766

Schaefer M, Denke C, Harke R, Olk N, Erkovan M, Enge S. Open-label placebos reduce test anxiety
and improve self-management skills: A randomized-controlled trial. Sci Rep. 2019; 9(1). https://doi.org/
10.1038/s41598-019-49466-6 PMID: 31527670

Messerli M, Aschwanden R, Buslau M, Hersberger KE, Arnet |. Swallowing difficulties with medication
intake assessed with a novel self-report questionnaire in patients with systemic sclerosis—a cross-sec-
tional population study. Patient Preference Adherence. 2017; 11:1687-99. https://doi.org/10.2147/
PPA.S142653 PMID: 29033556

Schiele JT, Quinzler R, Klimm H-D, Pruszydlo MG, Haefeli WE. Difficulties swallowing solid oral dosage
forms in a general practice population: prevalence, causes, and relationship to dosage forms. Eur J Clin
Pharmacol. 2013; 69(4):937—48. https://doi.org/10.1007/s00228-012-1417-0 PMID: 23052416

Frank JD. Psychotherapy—The Transformation of Meanings: Discussion Paper. J R Soc Med. 1986;
79(6):341-6. https://doi.org/10.1177/014107688607900611 PMID: 3522908

PLOS ONE | https://doi.org/10.1371/journal.pone.0291004  September 1, 2023 21/22


https://pubmed.ncbi.nlm.nih.gov/36086862/
https://pubmed.ncbi.nlm.nih.gov/36086862/
https://doi.org/10.1111/bjhp.12624
http://www.ncbi.nlm.nih.gov/pubmed/36086862
https://doi.org/10.1016/j.jpain.2021.05.001
http://www.ncbi.nlm.nih.gov/pubmed/34004348
https://doi.org/10.1097/ACM.0000000000000388
https://doi.org/10.1097/ACM.0000000000000388
http://www.ncbi.nlm.nih.gov/pubmed/24979285
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.1007/978-981-10-5251-4%5F103
https://doi.org/10.1007/978-981-10-5251-4%5F103
https://doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/pubmed/16204405
https://doi.org/10.1136/bmj.332.7538.413
http://www.ncbi.nlm.nih.gov/pubmed/16484270
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1111/j.1365-2648.2007.04569.x
http://www.ncbi.nlm.nih.gov/pubmed/18352969
https://doi.org/10.1002/1098-240x%28200008%2923%3A4%26lt%3B334%3A%3Aaid-nur9%26gt%3B3.0.co%3B2-g
http://www.ncbi.nlm.nih.gov/pubmed/10940958
https://doi.org/10.1371/journal.pone.0247103
http://www.ncbi.nlm.nih.gov/pubmed/33705397
https://doi.org/10.1097/j.pain.0000000000000977
http://www.ncbi.nlm.nih.gov/pubmed/28614188
https://doi.org/10.1037/hea0000751
http://www.ncbi.nlm.nih.gov/pubmed/31021124
https://doi.org/10.1097/j.pain.0000000000001012
http://www.ncbi.nlm.nih.gov/pubmed/28708766
https://doi.org/10.1038/s41598-019-49466-6
https://doi.org/10.1038/s41598-019-49466-6
http://www.ncbi.nlm.nih.gov/pubmed/31527670
https://doi.org/10.2147/PPA.S142653
https://doi.org/10.2147/PPA.S142653
http://www.ncbi.nlm.nih.gov/pubmed/29033556
https://doi.org/10.1007/s00228-012-1417-0
http://www.ncbi.nlm.nih.gov/pubmed/23052416
https://doi.org/10.1177/014107688607900611
http://www.ncbi.nlm.nih.gov/pubmed/3522908
https://doi.org/10.1371/journal.pone.0291004

PLOS ONE Imaginary pills in test anxiety

45. Hennink MM, Kaiser BN, Marconi VC. Code Saturation Versus Meaning Saturation: How Many Inter-
views Are Enough? Qualitative Health Research. 2016; 27(4):591-608. https://doi.org/10.1177/
1049732316665344 PMID: 27670770

PLOS ONE | https://doi.org/10.1371/journal.pone.0291004  September 1, 2023 22/22


https://doi.org/10.1177/1049732316665344
https://doi.org/10.1177/1049732316665344
http://www.ncbi.nlm.nih.gov/pubmed/27670770
https://doi.org/10.1371/journal.pone.0291004

