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Abstract

Background: Open-label placebos (OLP) prescribed without deception and with
a convincing rationale have been shown to evoke powerful treatment effects.
Patients’ treatment expectations seem to influence the magnitude of the effect.
Objective: We examined if two different OLP rationales increased pain toler-
ance and reduced pain intensity and unpleasantness in a standardized heat pain
experiment.

Methods: Participants (N=71) who self-reported reoccurring pain for at least
the last 3 months were randomly assigned to one of three groups. We compared a
personal-emotional and a scientific-matter-of-fact rationale with a control group
(CG) that received the same placebo without any rationale. The rationale sug-
gested a desensitizing effect on pain perception and improved pain coping of the
placebo, whereas in the CG it was introduced as an ointment for measurement.
The primary outcomes were pre—post changes in pain tolerance, expected and
experienced pain intensity and unpleasantness.

Results: Participants showed a decrease in expected pain intensity, but not ex-
pected pain unpleasantness for both rationales. There were no differences in pain
tolerance and experienced pain intensity and unpleasantness.

Conclusions: Our study suggests that evoking positive treatment expectations
is not sufficient to elicit an OLP response. Possibly, the magnitude of expecta-
tions change in this study was not powerful enough to evoke an OLP effect.
Additionally, it is possible that OLP effects in pain are unrelated to positive treat-
ment expectations. The failure of OLP in our study is in contrast to a number of
previous studies examining the effects of OLP in experimental and clinical pain.
Significance: This study provides evidence that positive treatment expectations
are not sufficient to evoke an open-label placebo effect in a standardized heat
pain experiment. We showed that two different rationales improved participants
treatment expectations, but failed to evoke a placebo effect in comparison to a
control group that received the same placebo, labelled as an ointment to improve
measurement quality.
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Pain-related disability is one of the most common medical
conditions worldwide (James et al., 2018), impairing the
quality of life (Lamé et al., 2005). Low back pain and head-
ache are two of the three most common causes of years lived
with disability (James et al., 2018). It is followed by huge
socioeconomic burdens through high healthcare costs, job
loss, absenteeism and presenteeism (Breivik et al., 2013).

Often, commonly prescribed pharmaceutical treat-
ments for pain conditions do not show superior efficacy
compared to placebo controls (Machado et al., 2015).
Others achieve only small effects at the cost of more side
effects (Roelofs et al., 2008). Efficacy of placebo treat-
ments has been demonstrated in various medical con-
ditions and mental disorders including fibromyalgia
(Chen et al., 2017), irritable bowel syndrome (Kaptchuk
et al., 2008), migraine (Macedo et al., 2008), osteoarthritis
(Zhang et al., 2008) or depression (Kirsch et al., 2002).

Prescription of placebos in daily medical care is a
common phenomenon, often without the patient’s in-
formed consent (Howick et al., 2013; Hrébjartsson &
Norup, 2003). This practice is ethically intolerable as it
violates the patient's autonomy (Blease et al., 2016). In
recent years, open-label placebos (OLP) have been dis-
cussed as an alternative. OLPs, which are provided with
full transparency and disclosure, have shown clinically
meaningful effects on various medical conditions and
mental disorders (von Wernsdorff et al., 2021). In chronic
pain, an RCT with 97 patients suffering from chronic low
back pain found moderate-to-large effect sizes for OLP
compared to treatment as usual (Carvalho et al., 2016),
and these effects remained stable after 5years (Carvalho
et al., 2021). Similar results for OLP were found by other
research groups for chronic back pain (Kleine-Borgmann
et al., 2019) and irritable bowel syndrome (Kaptchuk
et al., 2010). Moreover, effect sizes for placebo analgesia
are moderate to large in studies on placebo mechanisms
(Vase et al., 2009).

Previous research suggested that effects of OLP may
depend on treatment expectations and the provision of
a convincing rationale for why and how placebos might
work (Buergler et al., 2023; Charlesworth et al., 2017;
Locher et al., 2017; Spille et al., 2023), possibly because a
compelling rationale promotes positive treatment expec-
tations. Yet, little is known about how precisely a convinc-
ing rationale should be designed and provided to foster
positive expectations and enhance the effects of OLP.

Drawing on a recent study examining the effects of
OLP in depression (Friehs, Rief, et al., 2022), this study
investigated whether two conceptually different OLP ra-
tionales could increase pain tolerance and reduce pain
intensity and unpleasantness in a standardized heat pain

experiment. In a sub-clinical sample of people who self-
reported reoccurring or persistent pain for at least the last
3 months, we compared a personal-emotional (PE) and
a scientific-matter-of-fact (SM) rationale with a control
group that received the same placebo without any ratio-
nale (CG). In this pre-post design, we hypothesized an
increase in pain tolerance and a decrease in expected and
experienced pain intensity and unpleasantness for PE and
SM, but not for the CG.

2 | METHODS

21 | Study design

From November 2021 to April 2022, we conducted a lab-
oratory experiment at the Department of Adult Clinical
Psychology and Psychotherapy at the University of
Kaiserslautern-Landau (RPTU), Landau, Germany. It
was preregistered at aspredicted.org (https://aspredicted.
org/7d4sw.pdf). The study was approved by the local
Ethics committee of the Department of Psychology at the
University of Kaiserslautern-Landau (RPTU), Landau,
Germany (2020-246). Prior to participation, written in-
formed consent was obtained from each participant.
All experimental procedures were in accordance to the
ethical guidelines of the German Psychological Society
(DGPs, 2016).

2.2 | Sample

Participants were recruited via the psychotherapeutic out-
patient clinic (WiPP) and student email lists, posters and
flyers at the University of Kaiserslautern-Landau (RPTU),
Landau, Germany. The study was advertised as a ‘study on
psychological influences on pain perception’. We aimed at
a heterogeneous sub-clinical sample of participants with
any form of self-reported reoccurring or persistent pain
with or without any form of current treatment. Participants
were recruited from both the town population and the
student population. The inclusion criteria were as follows:
self-reported forms of reoccurring or persistent pain for
at least the last 3 months (for headache and back pain at
least once per week), age>18years, sufficient fluency in
German language and sufficient eyesight. We defined sub-
clinical as follows: participants who, in self-report, fulfil
the criteria for chronic pain (i.e. reoccurring or persistent
pain for at least the last 3 months). Exclusion criteria were
as follows: skin pathologies, neuropathies or any sensory
abnormality affecting the thermal or tactile modality, dia-
betes, allergic reactions to heat, pregnancy, breastfeeding,
acute pain medication or alcohol intake in the last 12 h,

85U8017 SUOWWOD 8AIEa.D 3(dedldde ayy Aq peusenob ale sejoie YO ‘8N JO 3| 10y Ariq1T8UUO A8]IA UO (SUONIPUOD-PUE-SWLBI 00" AB| 1WA Le.q | Ul [UO//Sdny) SUONIPUOD Pue Se | 8L 88S *[S202/S0/ET] Lo ARiqiTauliuo A8]iMm Nepue-upinesesey B1seAln Aq 9Tzz dB/Z00T 0T/I0p/woo 8| Afe.d 1 jpul|uoy//sdny Woiy papeojumoq ‘S ‘vZ02 ‘6 T22eST


http://aspredicted.org
https://aspredicted.org/7d4sw.pdf
https://aspredicted.org/7d4sw.pdf

FRIEHS ET AL.

771

intake of illegal drugs in the last 2weeks, completed stud-
ies of medicine or psychology and psychology students
after bachelor degree (to avoid participation with previ-
ous knowledge about placebo effects). If participants took
any form of pain-influencing medicine, they were asked
to hold that treatment for 12 h prior to the laboratory ses-
sion. Participants received a financial compensation of 8€
or course credit.

2.3 | Procedure

The experimental procedure was similar to other stud-
ies using the heat pain paradigm in placebo research
(Kube et al., 2020; Locher et al., 2017). People interested
in participation were first screened in person or via tel-
ephone. During screening, basic information about the
study aims and the procedure were given, inclusion and
exclusion criteria were checked. If people were eligible,
an appointment for the laboratory experimental session
was scheduled. During the screening, the provider be-
haved in a neutral but friendly way, trying to encourage
participation without persuading participants. Questions
were answered without revealing any further information
prior to study participation. Before arrival, participants
were randomly assigned to one of the three conditions
(personal-emotional (PE) vs. scientific-matter-of-fact
(SM) vs. control group (CG)) and the provider followed
the respective behavioural interaction script through-
out the laboratory session. On arrival, participants were
checked for the additional exclusion criteria referring to
the last few days/hours (i.e. medication intake, consump-
tion of alcohol or illegal drugs), read and signed the study

Experimental procedure

T

information and informed consent and a blood pressure
test was conducted to establish a medical laboratory set-
ting, while adhering to the restrictions resulting from the
COVID-19 pandemic. Afterwards, a heat pain trial was
performed to familiarize participants with the basic exper-
imental procedure (see below). In the following baseline
measurement, participants rated different questionnaires
on demographics, their general pain symptoms and re-
lated coping and impairment (see below). The baseline
assessment of heat pain tolerance, expected and experi-
enced pain intensity and pain unpleasantness followed.
Participants in the PE and SM conditions received a pla-
cebo ointment and the respective expectation rationale (as
detailed below). Participants in the CG received the same
ointment, but it was stated that the ointment would only
be used to improve the quality of the pain measurement,
without any expectation rationale. The ointment was ap-
plied by the provider. After the application of the oint-
ment, the post assessment of heat pain tolerance, expected
and experienced pain intensity and pain unpleasantness
was conducted. This was followed by questionnaires on
the perceived warmth and competence of the provider,
trait anxiety, openness for experiences and a manipula-
tion check. The experimental session was closed by the
debriefing of participants about the true aims and decep-
tions of the study, and payment of the allowance. For an
overview of the experimental procedure, see Figure 1.

2.4 | Experimental conditions

Each experimental condition received a different ration-
ale, shaping the expectations for the placebo application,

Demographics
Self-reported pain
Pain coping — FESV

FIGURE 1 Experimental procedure.
CG, Control group; FESV, Fragebogen
zur Schmerzverarbeitung [Questionnaire
for the assessment of pain processing];
NEO-FFI, NEO-Five-Factor-Inventory;
PCS, Pain Catastrophizing Scale; PE,
personal-emotional rationale; PDI, Pain
Disability Index; SM, Scientific-matter-of-
fact rationale; STADI, State-Trait Anxiety
and Depression Inventory.

Pain-related disability — PDI
Pain catastrophising — PCS
Pain tolerance, expected and
experienced intensity / unpleasantness

Placebo-Ointment plus Expectation
Rationale (PE or SM);
same Ointment for improvement of
measurement quality (CG)

Pain tolerance, expected and
experienced intensity / unpleasantness
Warmth / Competence
Openness for Experiences — NEO-FFI
Trait Anxiety — STADI
Manipulation Check
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with an accompanying interaction style throughout the
laboratory session. The PE versus SM rationales were
adapted from the ones used in a previous study (Friehs,
Rief, et al., 2022). In addition to different verbal sugges-
tions, the two styles also differed in the way the provider
interacted with the participants, since previous research
has shown that the perceived warmth and compe-
tence of a provider modulates the placebo effect (Howe
et al., 2017). All conditions received the same ointment
(a standard basic ointment with a small amount of oil of
thyme to achieve the typical smell of ointment, produced
by a local pharmacy). This ointment evoked powerful pla-
cebo effects in previous studies (Kube et al., 2020). One
advantage of using an ointment as a placebo (as opposed
to tablets, for instance) is that it allows researchers to
plausibly explain that it may work quite quickly.

In the PE condition, the rationale was designed to
create an emotion-based expectation rather than an ex-
pectation based on scientific facts. Each participant was
informed that they would receive a placebo, meaning
that the ointment would not contain any active ingredi-
ent. It was explained that people who receive a placebo
often experience similar effects as people who receive
an actual medication. The rationale suggested that the
placebo ointment may make participants less sensitive
to pain and could thus enable the participant to better
cope with thermal stimulations. This rationale was un-
derlined by the presentation of an anecdotal personal
report: Participants were informed that a young woman,
who participated in a similar previous study, reported
less pain and was able to tolerate pain better. Based on
this positive anecdotal ‘evidence’, the participant was
told that they too could experience positive effects of
the placebo ointment. Similar to previous OLP studies,
it was stated that it may be helpful to be open minded
towards the use of the placebo ointment, but that it is
also normal for participants to have doubts about pla-
cebos (Kaptchuk et al., 2010). In the PE rationale, each
participant was addressed personally in colloquial
speech, including references to how the placebo might
affect them. In terms of the provider's behaviour, the PE
condition was designed to match its rationale and pro-
vide a highly warm and friendly interaction, including
small-talk, smiling, active listening, directly addressing
the participant, room for questions, eye contact and the
provider directly facing the participant.

In the SM condition, the rationale was designed to
highlight the general efficacy of placebos and evoke ex-
pectations based on scientific facts. Participants were
informed that they would receive a placebo, meaning
that the ointment would not contain any active phar-
maceutical agent. It was explained that scientific stud-
ies showed similar effects for placebo treatments and

actual medication. The rationale suggested that the pla-
cebo may have a desensitizing effect against pain and
could thus enable people to cope better with thermal
stimulations. Furthermore, participants were informed
about the potential mechanisms of action of placebos.
Specifically, it was explained that in terms of classical
conditioning, the application of a placebo that looks and
feels like a certain medication can activate a positive au-
tonomic bodily reaction, similar to the reaction to an ac-
tual medication. Similar to the PE condition, participants
were informed that it may be helpful but not necessary to
be open minded towards placebos. In the SM rationale,
participants were addressed in precise, yet impersonal
language, using scientific terminology. In terms of pro-
vider behaviour, the SM condition was designed to match
its rationale and provide a neutrally warm interaction,
reflecting a professional distance without being rude or
mean. Thus, the providers in the SM condition were in-
structed not to do small talk, not to smile, have little eye
contact and to keep room for questions to a minimum.
The provider did not address the participant personally
(e.g. by saying ‘one’ instead of ‘you’) and mostly faced the
computer instead of the participant.

In the CG condition, it was neutrally stated that the
baseline measurement was flawed and in order to im-
prove the measurement quality, an ointment would be
needed. Participants were told that this can happen for
some people and that the measurement would have to
be repeated. In terms of the provider behaviour, the CG
was similar to the PE condition, aiming for a highly
warm and friendly interaction. This interaction style
combined with a rationale evoked the strongest effects
in a previous study (Howe et al., 2017) and thus allows
to separately test the effects of rationale versus no ratio-
nale. Details of the OLP rationales can be obtained from
Supplement C.

We aimed to keep the encounter similar across all con-
ditions with regard to the perceived competence. Thus, we
did not manipulate the provider's competence; instead, in
all conditions, the setting was designed to be professional
and competent, including a blood pressure test, medical
posters on the walls, professional clothing and name tags,
and the encounter included competent explanations and
execution of procedures (Howe et al., 2017). Furthermore,
the PE versus SM styles were designed to be similar in
terms of length. We predicted that the PE versus SM style
would differ in their perceived warmth, but not in their
perceived competence. The perception of the two styles
was pre-tested in a sample that was independent of the
sub-clinical sample of the main study. Furthermore, we
tested whether the two styles differ in their effects on par-
ticipants’ pain expectancies. The results of this pre-test are
reported below.
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TABLE 1 Outcome values of the

PE SM CG Total
pre-test.
M (SD) (n=37) (n=47) (n=41) (N=125)
T1 - Expected pain intensity 51.9(21.6) 55.1(21.1) 42(19) 49.9 (21.2)
T2 - Expected pain intensity 45.4(22.1) 48.1(22.8) 47.8(21) 47.2 (21.9)
T1 - Expected pain unpleasantness  56.8 (22.5) 54.4(23.8) 42.7(21.4) 51.3(23.3)
T2 - Expected pain unpleasantness  45.5(25.4) 43.7(24.8) 47.5(23.5) 45.5(24.4)
Warmth 4.4(0.7) 3.7(0.9) 4.1(0.7) 4.1(0.9)
Competence 4.7 (0.4) 4.4(0.5) 4.3(0.5) 4.5(0.5)
Abbreviations: CG, Control group; PE, Personal-emotional rationale; SM, Scientific-matter-of-fact
rationale.
2.5 | Pre-test: Perception of SE=2.599, p=0.030, g=0.285). Similar results were ob-

experimental conditions

In an online pre-test, 125 healthy participants
(MAge=26.56, SDAge=9.164; 92 females, 33 males; 88%
had the A-level degree or a higher education) were re-
cruited at the University of Kaiserslautern-Landau
(RPTU), Landau, Germany. In this pre-test, participants
watched videotaped sequences from the three conditions
(PE vs. SM vs. CG). In these videos, participants watched a
person undergoing the experimental procedure described
above. Participants were asked to imagine themselves par-
ticipating in the laboratory experiment and to rate their
expected pain intensity and pain unpleasantness at base-
line (T1) and after the placebo application (72), as well
as the perceived warmth and competence of the provider.

Univariate ANOVAs were conducted for perceived
warmth and competence of the providers. For warmth, a
significant effect (F(2, 122)=8.430, p<0.001, npz =0.121),
with lower warmth ratings for SM (APE-SM=0.714,
SE=0.177, p<0.001, g=0.869; ACG-SM =0.437, SE=0.172,
p=0.037, g=0.522; APE-CG=0.277, SE=0.183, p=0.347,
g=0.368), was observed. For competence, a significant ef-
fect (F(2, 122)=5, p=0.008, np2=0.076), with higher com-
petence ratings for PE compared to CG (APE-CG=0.340,
SE=0.109, p=0.007, g=0.742; APE-SM =0.222, SE=0.105,
p=0.107, g=0.471; ASM-CG=0.118, SE=0.102, p=0.584,
g=0.234), was observed. Since competence ratings were
generally very high (between 4.3 (CG) and 4.7 (PE) on a 5-
point Scale) and participants’ suggestions on improving the
competence of the provider mainly referred to the repeti-
tion of the measurement in the CG after a ‘flawed’ baseline
measurement (by design), we choose to go forward with
the procedure. Repeated measures analyses of variances
(ANOVA) were conducted for expected pain ratings. For ex-
pected pain intensity, the Time x Condition interaction ef-
fect was significant (F(2, 122)=7.759, p<0.001, npz =0.113),
with significantly reduced expected pain intensities for PE
(AT1-T2=6.486, SE=2.736, p=0.019, g=0.296) and SM
(AT1-T2=7, SE=2.427, p=0.005, g=0.318), whereas in the
CG, expected pain intensity increased (AT1-T2=-5.707,

served for expected pain unpleasantness (F(2, 122)=28.520,
p<0.001, npz =0.123), with significantly reduced expected
pain unpleasantness for PE (AT1-T2=11.216, SE=3.286,
p<0.001, g=0.467) and SM (AT1-T2=10.66, SE=2.915,
p<0.001, g=0.439), whereas in the CG, no change was ob-
served (AT1-T2=-4.805, SE=3.121, p=0.126, g=0.214).
Full details for pre-test values can be obtained from Table 1.

2.6 | Pain stimuli

We used a standardized heat pain paradigm: the suprath-
reshold method of the Thermo Sensory Analyser (TSA-II,
Medoc Israel) that provides thermal stimulations. The
TSA-II is a safe and commonly used device for the study
of pain sensation and analgesic effects. The procedure fol-
lowed in this study is the same as in previous placebo stud-
ies using a heat pain paradigm (Kube et al., 2020; Locher
etal., 2017). The thermode of the TSA-IT was placed on two
different locations of the proximal volar forearm on the
non-dominant side. The locations were changed between
the baseline and post-measurement to prevent sensitiza-
tion and habituation effects (Emerson et al., 2014). Before
the baseline measurement, participants were familiarized
with the heat stimuli and the process of terminating heat
stimulations in a single trial run.

2.7 | Measures

Primary outcomes were heat pain tolerance and expected
and experienced pain. Other variables were used for sam-
ple description and secondary analyses.

2.7.1 | Heat pain tolerance

Heat pain tolerance was determined using the method
of limits. Starting at 32°C, the heat stimulus increased
at 0.5°C per second. Participants were asked to stop the

85U8017 SUOWWOD 8AIEa.D 3(dedldde ayy Aq peusenob ale sejoie YO ‘8N JO 3| 10y Ariq1T8UUO A8]IA UO (SUONIPUOD-PUE-SWLBI 00" AB| 1WA Le.q | Ul [UO//Sdny) SUONIPUOD Pue Se | 8L 88S *[S202/S0/ET] Lo ARiqiTauliuo A8]iMm Nepue-upinesesey B1seAln Aq 9Tzz dB/Z00T 0T/I0p/woo 8| Afe.d 1 jpul|uoy//sdny Woiy papeojumoq ‘S ‘vZ02 ‘6 T22eST



FRIEHS ET AL.

stimulus at the moment when they could no longer tol-
erate the pain. The temperature at which they stopped
the increasing heat stimulus is the individual pain tol-
erance. At 50.5°C, the heat stimulations stopped auto-
matically to prevent damage to the skin. The cooldown
rate was 8°C per second. By taking the mean average
of three measurements of tolerance at baseline (T1) and
post-assessment (72), respectively, we ensured a relia-
ble assessment of pain tolerance and control for fluctua-
tions in single trials.

2.7.2 | Expected and experienced pain
intensity and unpleasantness

Before each pain tolerance assessment, participants were
asked to indicate what pain intensity and unpleasantness
they expected for the upcoming trial. Pain intensity and
unpleasantness were both rated on a numeric analogue
scale (NAS) ranging from 0 (‘no pain sensation’ / ‘not un-
pleasant at all’) to 100 (‘most intense pain sensation im-
aginable’ / ‘the most unpleasant imaginable’). After each
pain tolerance assessment, participants were asked to rate
their actually perceived pain intensity and unpleasant-
ness using the same NAS. This allows for the measure-
ment of the subjective pain experience of the participant.
These measures are established in assessing pain in ex-
perimental studies (Price et al., 1994) and pain expecta-
tions in experimental placebo analgesia studies (Locher
et al., 2017). Intensity measures the cognitive component
of pain sensation, whereas unpleasantness measures its
affective component (Price, 2000). As with pain tolerance,
the intensity and unpleasantness ratings were averaged
across the three trials.

2.7.3 | Reoccurring pain

Participants provided information on the location, in-
tensity, unpleasantness and frequency of their reoccur-
ring or persistent pain for at least the last 3 months. Pain
intensity and unpleasantness for pain conditions were
rated on the same NAS as described above. Frequency
was rated on a numerical scale ranging from 1 (‘daily’)
to 4 (‘less than once per month’). For every pain loca-
tion, intensity, unpleasantness and frequency were rated
separately. Furthermore, participants were asked to give
information on intake of pain medication in the last 3
months (1="daily’ to 5=‘none’), diagnosed pain con-
ditions and current participation in treatments against
pain. We did not differentiate between reoccurring and
persistent pain.

2.7.4 | Pain-related disability

We used the Pain Disability Index (PDI; Pollard, 1984)
in its German version (Dillmann et al., 1994). Using an
11-point scale from 0 (‘no disability’) to 10 (‘total disabil-
ity’), disability was assessed in seven life domains (family/
home responsibilities, recreation, social activities, occupa-
tion, sexual behaviour, self-care and life-support activity),
with one item per life domain. The total score indicates
the global level of disability, ranging from 0 to 70. For indi-
viduals with and without chronic pain, the PDI has shown
good psychometric properties (Mewes et al., 2009; Soer
et al., 2013). In the current sample, internal consistency of
the PDI was McDonalds w =0.837.

2.7.5 | Pain-related catastrophizing

We used the German version (Meyer et al., 2008) of the
Pain Catastrophizing Scale (PCS; Sullivan et al., 1995). In
13 items (e.g. ‘I feel I can't go on’), a 5-point Likert scale
(0 = ‘not at all’, 4 = ‘all the time’) is used to assess pain
catastrophizing. A higher total score (range: 0-52) indi-
cates higher levels of pain catastrophizing. For individuals
with and without chronic pain, the PCS has shown good
psychometric properties (Van Damme et al., 2002). In
the current sample, internal consistency of the PCS was
McDonalds @ =0.860.

2.7.6 | Pain coping

Pain-related cognitive and behavioural coping were
assessed using the German Questionnaire for the as-
sessment of pain processing (FESV; Fragebogen zur
Erfassung der Schmerzverarbeitung; Geissner, 2001).
It measures cognitive coping on the three subscales ac-
tion planning competence, cognitive restructuring and
experience of self-competence with four items each (e.g.
‘When I have pain, I tell myself that I can cope much
better than before”). Behavioural coping is measured on
the three subscales mental distraction, counter steering
activities and relaxation techniques (e.g. ‘When I am
in pain, I distract myself by listening to good music’).
Participants were asked to rate how the strategies ap-
plied to them personally, on a 6-point Likert-scale (1
= ‘not at all’ to 6 ="‘completely’). A higher total score
(range: 4-24) indicates better coping. It showed good
psychometric properties for individuals with pain con-
ditions (Geissner, 2001). In the current sample, internal
consistencies of the FESV subscales were McDonalds
0.647<w<0.814.
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2.7.7 | Warmth/Competence

Our secondary outcomes were the participants ratings of
the perceived warmth and competence of the providers.
These were assessed using a German scale for the assess-
ment of the Stereotype Content Model (Friehs, Aparicio
Lukassowitz, & Wagner, 2022). It has shown good validity
and reliability in rating perceived warmth and competence
of occupational groups (e.g. physicians). For this study,
participants were asked to rate how they perceived the pro-
vider. Each item was presented as the two extremes on a se-
mantic differential (1-5): warmth was assessed using three
items (unfriendly - friendly, ill-natured — good-natured and
cold - warm) and competence using four (careless - thor-
ough, incompetent — competent, lazy — hard working and
inefficient - efficient). Higher mean values (range: 1-5)
represent higher warmth / competence. In the current
sample, internal consistency of the warmth subscale was
McDonalds @=0.712 (Competence w=0.651).

2.7.8 | Further measures

We assessed other possible confounding variables, as both
openness to experiences (Kube et al., 2020) and trait anxi-
ety (Salzmann et al., 2022) have been shown to influence
the placebo response. To measure the Big-Five personal-
ity trait openness to experiences, we used the respective
subscale (6 items) of the NEO Five-Factor inventory in its
German short version (Korner et al., 2008). Trait anxiety
was measured, using the respective 10 items of the State—
Trait Anxiety and Depression Inventory in its German
version (Laux et al., 2013). In the current sample, internal
consistency was McDonalds @ =0.669 for openness to ex-
periences and @ =0.867 for trait anxiety.

Furthermore, we assessed sociodemographic variables,
including age, gender and education level. Similar to pre-
vious studies (Kube et al., 2020; Locher et al., 2017), we
assessed the credibility of the treatment. Participants in
the two OLP conditions (PE and SM) rated whether they
believed that they received a placebo (1 =‘yes’, 2= ‘likely’,
3="n0’"), and were asked to describe the term placebo in
their own words. Participants were excluded if they did
not believe that they received a placebo or could not de-
scribe the term in their own words.

2.8 | Provider training

A detailed script was used for both the telephone screen-
ing and the experimental procedure. The providers (three
female student assistants) practiced the script several
times with and without sham patients, and received video

feedback. Special attention was paid to convincingly ex-
plain the rationales, and to practice switching between the
rationales between subsequent sessions. Providers were
trained in all three conditions and conducted experimen-
tal sessions for all three conditions.

2.9 | Randomization and blinding

After scheduling the appointment, participants were ran-
domized into the three conditions (PE vs. SM vs. CG),
prior to the experimental session. We used ‘Research
Randomizer’ (Urbaniak & Plous, 2015) to randomly as-
sign block-wise generated numbers from 1 to 3 (PE-CG)
to the chronologically ordered list of participants. Because
of the study design, the providers were aware of the al-
location. Participants were kept blind to the existence of
different conditions throughout the experiment.

2.10 | Statistical analyses

For each of our five primary outcome measures (pain
tolerance, expected and experienced pain intensity
and unpleasantness), we specified a 2 x3 mixed facto-
rial ANOVA with our predictors time (T1=Dbaseline;
T2 =post-treatment) and condition (PE vs. SM vs. CG).
Time and condition were allowed to interact to detect
condition-dependent pre-post changes.

Warmth and competence were analysed using sepa-
rate one-way-ANOVA with the factor condition. Using
ANCOVA, we used change scores of expected pain inten-
sity and unpleasantness, and pain tolerance to explore their
influence on the other primary outcomes. Furthermore,
we explored the influence of pain-related disability, pain
catastrophizing, pain coping, openness to experiences
and trait anxiety on our primary outcomes. According to
Field (2017), we only conducted covariate analyses if the
covariate did not differ between the conditions at baseline.
The ANCOVA results are detailed in Supplement B.

Where applicable, we performed paired post hoc com-
parisons, using the Siddk correction for multiple testing.
For information on our sample and possible baseline dif-
ferences, we conducted separate one-way ANOVA with
the dependent variables (DV) age, pain-related disability,
pain catastrophizing, pain coping, openness to experi-
ences, trait anxiety, reoccurring pain intensity / unpleas-
antness and the baseline primary outcomes. Furthermore,
separate x” tests for the DVs gender, education level and
reoccurring pain locations and diagnosis were conducted.
Kruskal-Wallis tests were conducted for frequencies of re-
occurring pain and pain medication. In these analyses, the
independent variable was condition.
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Significance was determined at the p <0.05 threshold.
We report the effect sizes r]p2 in the ANOVA/ANCOVA,
and gyeqges in the post-hoc comparisons. All statistical
analyses were run using IBM SPSS version 28.

3 | RESULTS

3.1 | Sample characteristics and baseline
differences

A total of 76 individuals who self-reported reoccurring
or persistent pain for at least the last 3 months par-
ticipated in the experiment. Five participants were ex-
cluded from the analyses for the following reasons: four
individuals from the OLP conditions (PE and SM) did
not believe that they received a placebo, and one par-
ticipant showed questionable answering patterns, like
always choosing the leftmost answer. Thus, the final
sample consisted of 71 individuals. Our sample was pre-
dominantly female (84.5%), Mg =31.460 (SD=13.397;
range: 19-70). No significant differences in demographic
variables between the conditions could be observed (see
Table 2). There were baseline differences between the
conditions in the number of participants who suffered
from reoccurring or persistent pain in the chest or limb,

TABLE 2 Sample characteristics.

and intensity and unpleasantness of pain in the lower
body (see Supplement A). All other variables showed no
baseline differences.

With respect to reoccurring or persistent pain, 20
participants (28.2%) stated that they have a (chronic)
pain diagnosis. Fourteen participants reported no in-
take of pain medication in the last 3 months (19.7%),
14 reported intake multiple times a week (19.7%), 23
reported intake multiple times a month (32.4%) and
20 reported intake less than once per month (28.2%).
Regarding ongoing pain treatment, 28 participants
(39.4%) were undergoing treatment at the time of the
study, of whom 24 participants received medical treat-
ment (33.8%), 12 received psychotherapy (16.9%) and 11
received other forms of treatment (15.5%). A total of 25
participants reported reoccurring or persistent pain in
one or two locations (35.2%), 33 in three or four (46.5%)
and 13 in at least five locations (18.3%), with all partic-
ipants naming at least one location with reoccurring or
persistent pain for at least the last 3 months. The most
common pain location was back pain (64.8%), followed
by headache (57.7%), neck pain (53.5%) and pain during
menorrhoea (43.7%; 51.7% of all females, respectively).
Highest pain intensity was reported for lower body pain
(M=63.410, SD=20.641) and lowest pain intensity
for neck pain (M=52.630, SD=19.433). Highest pain

PE (n=23) SM (n=24) CG (n=24) Total (N=71) Baseline differences

Age, M (SD) 33.7(14.4) 28.6 (10.5) 32.2(15.0) 31.5(13.4) F(2, 68)=0.909, p=0.408, *=0.026
Male / Female, n 20/3 21/3 19/5 60/11 x*=0.805, p=0.773
Education, n X2 =8.252, p=0.824

A-level 7 10 8 25

Apprenticeship 8 4 5 17

University degree 6 6 7 19

Other 2 4 4 10
PDI, M (SD) 29.8 (16.0) 27.7(13.2) 26.2 (11.8) 27.9 (13.6) F(2, 68)=0.422, p=0.658, *=0.012
PCS, M (SD) 23.7(11.6) 23.7(8.8) 23.5(7.5) 23.6 (9.3) F(2, 68)=0.004, p=0.996, > <0.001
FESV_APC, M (SD) 11.4 (4.5) 11.0 (4.0) 9.6 (3.4) 10.7 (4.0) F(2, 68)=1.367, p=0.262, n>=0.039
FESV_CR, M (SD) 14.8 (5.0) 14.2 (3.7) 12.7 (3.7) 13.9 (4.2) F(2,68)=1.685, p=0.193, *=0.047
FESV_ESC, M (SD) 13.4 (4.3) 11.2 (3.1) 11.7 (3.3) 12.1(3.7) F(2, 68)=2.370, p=0.101, >=0.065
FESV_MD, M (SD) 16.1(5.3) 16.8 (3.7) 17.3(3.4) 16.7 (4.2) F(2, 68)=0.449, p=0.640, 1*=0.013
FESV_CSA, M (SD) 16.3(5.1) 14.8 (5.0) 14.9 (4.6) 15.3(4.9) F(2, 68)=0.703, p=0.449, > =0.020
FESV_RT, M (SD) 16.4 (4.7) 15.6 (5.3) 14.5(4.3) 15.5 (4.8) F(2, 68)=0.968, p=0.385, 1> =0.028
NEO-FFI_OE, M (SD) 1.9 (0.4) 1.9 (0.3) 1.9 (0.4) 1.9 (0.4) F(2, 68)=0.035, p=0.965, n>=0.001
Trait anxiety, M (SD) 25.0(3.7) 24.3(6.7) 23.6 (6.6) 24.3(5.8) F(2, 68)=0.366, p=0.695, 1*=0.011

Abbreviations: APC, Action Planning Competences; CG, Control group; CR, Cognitive Restructuring; CSA, Counter-steering activities; ESC, Experience of

Self-competence; FESV, Fragebogen zur Schmerzverarbeitung [Questionnaire for the assessment of pain processing]; MD, Mental Distraction; NEO-FFI,
NEO-Five-Factor Inventory; OE, Openness to experiences.; PCS, Pain Catastrophizing Scale; PDI, Pain Disability Index; PE, Personal-emotional rationale; RT,

Relaxation techniques; SM, Scientific-matter-of-fact rationale.

85U8017 SUOWWOD 8AIEa.D 3(dedldde ayy Aq peusenob ale sejoie YO ‘8N JO 3| 10y Ariq1T8UUO A8]IA UO (SUONIPUOD-PUE-SWLBI 00" AB| 1WA Le.q | Ul [UO//Sdny) SUONIPUOD Pue Se | 8L 88S *[S202/S0/ET] Lo ARiqiTauliuo A8]iMm Nepue-upinesesey B1seAln Aq 9Tzz dB/Z00T 0T/I0p/woo 8| Afe.d 1 jpul|uoy//sdny Woiy papeojumoq ‘S ‘vZ02 ‘6 T22eST



FRIEHS ET AL.

777

unpleasantness was reported for limb pain (M =60.330,
SD=28.073) and lowest pain unpleasantness for neck
pain (M =48.420, SD=20.253). Pain-related disability
(M=27.859, SD=13.600) was in the 90% percentile
compared to a sub-clinical sample of people suffering
from chronic pain (Mewes et al., 2009). Pain catastroph-
izing was high (M =23.606, SD=9.302) and above the
clinical cut-off for moderate catastrophizing (20), but
below the clinical cut-off for high catastrophizing (30;
Sullivan, 2009). Participants’ percentile ranks for pain
coping were between 27 and 88 compared to a clinical
sample of patients with pain diagnoses (Geissner, 2001).
Detailed information about the sample can be obtained
from Table 2 and Supplement A.

3.2 | Manipulation check

3.2.1 | Perceived warmth

The ANOVA showed a significant effect for perceived
warmth of the provider (F(2, 68)=12.390, p<0.001,
np2=0.267). Bootstrapped (5000 iterations, 95% percen-
tile confidence interval) Sidak-corrected multiple com-
parisons were conducted. In line with the design of the
two interaction styles, the provider was perceived sig-
nificantly warmer in the PE condition and the CG than
in the SM condition (APE-SM =0.608 (SE=0.135), lower

95% percentile confidence interval (LCI): 0.362, upper
95% confidence interval (UCI): 0.890, g=1.300; ACG-
SM =0.458 (SE=0.151), LCI: 0.173, UCI: 0.757, g=0.885;
APE-CG=0.149 (SE=0.084), LCI: —0.010, UCI: 0.318,
g=0.504). Detailed results can be obtained from Table 3
and Figure 2.

3.2.2 | Perceived competence

The ANOVA showed asignificant effect for perceived compe-
tence of the provider (F(2, 68)=5.156, p=0.008, np2 =0.132).
Bootstrapped Sidak-corrected multiple comparisons were
conducted. The providers were perceived significantly more
competent in the PE condition than in the SM condition
and the CG (APE-SM=0.279 (SE=0.086), LCI: 0.117, UCL:
0.452, g=0.922; APE-CG=0.144 (SE=0.063), LCIL: 0.028,
UCL: 0.274, g=0.664; ASM-CG=-0.135 (SE=0.102), LCI:
—0.338, UCTI: 0.068, g=0.381). Detailed results can be ob-
tained from Table 3 and Figure 2.

3.3 | Primary outcomes

3.3.1 | Pain tolerance

The ANOVA showed a non-significant Condition x
Time interaction (F(2, 68)=1.587, p=0.212, np2=0.045),

TABLE 3 Outcome values of primary outcomes and perceived warmth and competence.

M (SD) PE (n=23)
T1 - Pain tolerance 48.3(2.2)
T2 - Pain tolerance 47.9 (2.8)
T1 - Experienced pain intensity 59.4(24.1)
T2 - Experienced pain intensity 57.0 (28.0)
T1 - Experienced pain unpleasantness 55.0(25.0)
T2 - Experienced pain unpleasantness 50.6 (27.5)
T1 - Expected pain intensity 58.1(19.4)
T2 - Expected pain intensity 53.2(26.0)
T1 - Expected pain unpleasantness 52.6 (20.9)
T2 - Expected pain unpleasantness 48.6 (26.3)
Warmth 4.9 (0.2)
Competence 5(0.1)
AT1-T2 - Pain tolerance 0.5(1.5)
AT1-T2 - Experienced pain intensity 2.4 (12.5)
AT1-T2 - Experienced pain unpleasantness 4.4(14.3)
AT1-T2 - Expected pain intensity 4.9 (14.0)
AT1-T2 - Expected pain unpleasantness 4.0 (15.8)

SM (n=24) CG (n=24) Total (n="71)
48.0 (1.9) 48.8 (1.4) 48.4(1.9)
48.1 (1.5) 48.6 (1.7) 48.2(2.1)
67.0 (23.7) 64.8 (18.1) 63.8 (22.0)
65.5(23.8) 66.9 (19.6) 63.2 (24.0)
62.2(25.3) 57.0 (25.6) 58.1(25.1)
59.0 (25.8) 58.6(26.3) 56.1 (26.5)
65.4(21.8) 61.7 (13.2) 61.8 (18.5)
62.1(23.7) 66.2 (16.3) 60.6 (22.7)
58.0 (23.9) 55.1(20.2) 55.3(21.5)
55.1(25.9) 57.8 (23.7) 53.9(25.3)
4.3(0.6) 4.8(0.4) 4.7(0.5)
4.7 (0.4) 4.8(0.3) 4.8(0.3)
—0.1(0.9) 0.2(0.6) 0.2(1.1)
1.5(9.1) —2.1(9.8) 0.6 (10.6)
3.2(9.8) -1.6(11.8) 2.0(12.2)
3.3(10.6) —4.5(8.0) 1.2(11.7)
2.8(10.2) —2.7(8.8) 1.4(12.1)

Abbreviations: CG, Control group; PE, Personal-emotional rationale style; SM, Scientific-matter-of-fact rationale style; T1, Measurement 1 (Baseline); 72,

Measurement 2 (Post-intervention).
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FIGURE 2 Results of perceived warmth and competence. CG, control group; PE, Personal-emotional rationale; SM, Scientific-matter-of-
fact rationale. Error bars represent Standard Deviations. *Significant bootstrapped effects.

indicating that pre-post changes in pain tolerance did
not differ significantly between conditions. The main ef-
fects for time (F(1, 68)=2.397, p=0.126, r]p2=0.034) and
condition (F(2, 68)=0.830, p=0.441, r]p2=0.024) were
not significant. Although baseline differences between
the conditions were not significant, some of these dif-
ferences were larger than the changes from baseline to
post-intervention. Due to the large, yet non-significant,
baseline differences, we ran an additional, not pre-
registered, one-way ANOVA using change scores (AT1-
T2). This allows for the comparison of the changes in
each condition, independent of baseline differences. The
ANOVA showed a non-significant effect (F(2, 68)=1.587,
p=0.212, ’7p2 =0.045). Bootstrapped Sidak-corrected mul-
tiple comparisons showed that only the changes in the SM
condition were in the hypothesized direction; the differ-
ences between the conditions failed to reach significance
(APE-CG=0.204 (SE=0.337), LCL: —0.364, UCI: 0.916,
g=0.178; ASM-CG=-0.350 (SE=0.232), LCI: —0.815,
UCI: 0.101, g=0.441; APE-SM=0.555 (SE=0.370), LCI:
—0.089, UCI: 1.343, g=0.442). Detailed results can be ob-
tained from Table 3 and Figure 3.

3.3.2 | Expected pain intensity /
unpleasantness

The ANOVA showed a significant Condition x Time in-
teraction (F(2, 68)=4.882, p=0.010, :7p2=0.126) for ex-
pected pain intensity, with a reduction in expected pain

intensity for PE (AT1-T2=4.928 (SE=2.311), p=0.037,
84, =0.213) and no significant change for SM (ATI-
T2=3.278 (SE=2.262), p=0.152, g,,=0.141) and CG
(AT1-T2=—-4.486 (SE=2.262), p=0.051, g,,=0.299).
There were no differences between the conditions post-
intervention (APE-SM =-8.937 (SE=6.518), p=0.438,
g=0.360; APE-CG=-12.992 (SE=6.518), p=0.143,
g=0.602; ASM-CG=-4.056 (SE=6.448), p=0.897,
g=0.199). Although baseline differences between the
conditions were not significant (APE-SM=-7.287
(SE=5.391), p=0.451, g=0.353; APE-CG=-3.579
(SE=5.391), p=0.882, g=0.217; ASM-CG=3.708
(SE=5.334), p=0.867, g=0.206), these differences
were larger than the changes from baseline to post-
intervention. The main effects for time (F(1, 68)=0.888,
p=0.349, npz =0.013) and condition (F(2, 68)=1.342,
p=0.268, ;1p2=0.038) were not significant. Due to the
large, yet non-significant, baseline differences, we ran
an additional, not pre-registered, one-way ANOVA
using change scores (AT1-T2). The ANOVA showed a
significant effect (F(2, 68)=4.882, p=0.010, np2 =0.126).
Bootstrapped Sidak-corrected multiple comparisons
were conducted. PE and SM showed significantly larger
reductions in expected pain intensity than the CG
(APE-CG=9.414 (SE=3.353), LCL: 2.747, UCIL: 15.918,
£=0.830; ASM-CG =7.764 (SE=2.697), LCI: 2.467, UCI:
13.095, g=0.828). There was no significant difference
between PE and SM (APE-SM =1.650 (SE=3.586), LCI:
-5.374, UCI: 8.607, g=0.134). Detailed results can be ob-
tained from Table 3 and Figure 3.
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FIGURE 3 Results of the primary outcomes. (a) Pain Tolerance (Stimulus Range: 32 - 50.5°C), (b) Experienced Pain Intensity (Scale
Range: 0-100), (c) Experienced Pain Unpleasantness (Scale Range: 0-100), (d) Expected Pain Intensity (Scale Range: 0-100), (e) Expected
Pain Unpleasantness (Scale Range: 0-100) (f) Pain Tolerance T1 - T2 Difference Scores, (g) Experienced Pain Intensity / Unpleasantness
T1 - T2 Difference Scores, (h) Expected Pain Intensity/Unpleasantness T1 — T2 Difference Scores. T1 - Measurement 1 (Baseline), T2 -
Measurement 2 (Post-intervention). Error bars represent Standard Deviations. * Significant effects.

The ANOVA showed a non-significant Condition x
Time interaction (F(2, 68)=2.129, p=0.127, npz =0.059)
for expected pain unpleasantness. The main effects for
time (F(1, 68)=0.973, p=0.327, np2=0.014) and con-
dition (F(2, 68)=0.514, p=0.600, 'Ip2 =0.015) were not
significant. Similar to expected pain intensity, baseline
differences between the conditions for expected pain un-
pleasantness were large, yet non-significant. Hence, we
ran an additional, not pre-registered, one-way ANOVA
using change scores (AT1-T2). The ANOVA showed
a non-significant effect (F(2, 68)=2.129, p=0.127,
17p2 =0.059). Bootstrapped Sidak-corrected multiple com-
parisons showed that even though changes were in the
hypothesized directions, the differences between the
conditions failed to reach significance (APE-CG =6.681
(SE=3.689), LCI: —0.430, UCI: 13.853, g=0.527;
ASM-CG =5.500 (SE=2.706), LCI: 0.000, UCIL: 10.797,
g=0.578; APE-SM =1.181 (SE=3.822), LCI: -6.408, UCIL:
8.733, g=0.089). Detailed results can be obtained from
Table 3 and Figure 3.

3.3.3 | Experienced pain intensity /
unpleasantness

The ANOVA for experienced pain intensity showed
a non-significant Condition x Time interaction (F(2,
68)=1.220, p=0.302, np2=0.035). The main effects for
time (F(1, 68)=0.225, p=0.636, qp2=0.003) and condi-
tion (F(2, 68)=0.955, p=0.390, np2=0.027) were not sig-
nificant. Baseline differences between the conditions for
experienced pain intensity were large, yet non-significant.
Hence, we ran an additional, not pre-registered, one-way
ANOVA using change scores (AT1-T2). The ANOVA
showed a non-significant effect (F(2, 68)=1.220, p=0.302,
11p2=0.035). Bootstrapped Sidak-corrected multiple com-
parisons showed that even though changes were in the
hypothesized directions, the differences between the
conditions failed to reach significance (APE-CG=4.531
(SE=3.300), LCI: -1.773, UCI: 11.296, g=0.405; ASM-
CG=3.583 (SE=2.771), LCI: -1.785, UCI: 9.016, g=0.378;
APE-SM=0.948 (SE=3.174), LCI: -5.041, UCI: 7.585,
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g£=0.087). Detailed results can be obtained from Table 3
and Figure 3.

The ANOVA for experienced pain unpleasantness
showed a non-significant Condition x Time interaction
(F(2, 68)=1.675, p=0.195, ,>=0.047). The main effects
for Time (F(1, 68)=1.977, p=0.164, 7,°=0.028) and
Condition (F(2, 68)=0.576, p=0.565, n,"=0.017) were
not significant. Baseline differences between the condi-
tions for experienced pain unpleasantness were large, yet
non-significant. Hence, we ran an additional, not pre-
registered, one-way ANOVA using change scores (AT1-
T2). The ANOVA showed a non-significant effect (F(2,
68)=1.675, p=0.195, np2=0.047). Bootstrapped Sidak-
corrected multiple comparisons showed that even though
changes were in the hypothesized directions, the differ-
ences between the conditions failed to reach significance
(APE-CG=6.060 (SE=3.825), LCI: —0.951, UCI: 14.055,
g=0.463; ASM-CG=4.861 (SE=3.130), LCI: -1.216,
UCI: 11.058, g=0.449; APE-SM =1.199 (SE=3.603), LCI:
-5.220, UCI: 8.735, g=0.098). Detailed results can be ob-
tained from Table 3 and Figure 3.

At the reviewers request, we performed subgroup
analyses, with the subgroups providers (1 vs. 2 vs. 3),
self-reported (chronic) pain diagnoses (Yes vs. No) and
self-reported ongoing pain treatment (Yes vs. No). The
results differed between provider 3 and providers 1 & 2
in expected pain intensity, expected pain unpleasant-
ness and experienced pain unpleasantness. Only pro-
vider 3 evoked differences in expected pain intensity
change (3: F(2, 12)=8.735, p=0.005, ,°=0.593, 1: F(2,
25)=0.441, p=0.648, 1,°=0.034, 2: F(2, 25)=1.524,
p=0.237, r]p2=0.109), with SM showing significantly
larger reductions in expected pain intensity than the
CG (ASM-CG=17.564 (SE=4.202), p=0.004, g=2.353,
APE-CG=7.952 (SE=6.056), p=0.514, g=1.057, APE-
SM=-9.611 (SE=6.167), p=0.375, g=1.240). Only
provider 3 evoked differences in expected pain unpleas-
antness change (3: F(2, 12)=8.049, p=0.006, np2=0.573,
1: F(2,25)=0.199, p=0.821, np2=0.016, 2: F(2,25)=0.642,
p=0.535, ,°=0.049), with SM showing significantly
larger reductions in expected pain intensity than the
CG (ASM-CG=13.444 (SE=3.445), p=0.006, g=2.511,
APE-CG=1.833 (SE=4.964), p=0.978, g=0.252, APE-
SM=-11.611 (SE=5.055), p=0.116, g=1.862). Only
provider 3 evoked differences in experienced pain unpleas-
antness change (3: F(2, 12)=5.768, p=0.018, r]p2=0.490,
1: F(2,25)=0.347, p=0.710, 5, =0.027, 2: F(2, 25)=0.957,
p=0.398, 17p2=0.071), with SM showing significantly
larger reductions in expected pain intensity than the
CG (ASM-CG=17.897 (SE=5.589), p=0.023, g=1.734,
APE-CG=-0.381 (SE=8.055), p>0.999, g=0.037, APE-
SM=-18.278 (SE=8.203), p=0.131, g=2.232). The re-
sults differed between participants who self-reported a

(chronic) pain diagnosis and participants who did not
in expected pain intensity and unpleasantness. Only in
participants who did not report a (chronic) pain diag-
nosis, differences in expected pain intensity change oc-
curred (No: F(2, 48)=6.456, p=0.003, 5,°=0.212, Yes:
F(2, 17)=0.282, p=0.758, 1,°=0.032), with PE and SM
showing reduced expected pain intensity compared to the
CG (APE-CG=11.464 (SE=3.395), p=0.004, g=1.161,
ASM-CG=38.646 (SE=3.282), p=0.034, g=0.940, APE-
SM=2.818 (SE=3.482), p=0.807, g=0.269). Only in
participants who did not report a (chronic) pain diagno-
sis differences in expected pain unpleasantness, change
occurred (No: F(2, 48)=3.210, p=0.049, np2=0.118, Yes:
F(2, 17)=0.163, p=0.851, np2=0.019), with no signif-
icant between group differences in post-hoc compari-
son (APE-CG=8.298 (SE=3.547), p=0.069, g=0.766,
ASM-CG=6.632 (SE=3.429), p=0.167, g=0.773, APE-
SM=1.667 (SE=3.638), p=0.957, g=0.147). The re-
sults differed between participants who self-reported
ongoing pain treatment and participants who did not
in expected pain intensity and unpleasantness. Only
in participants who did not report ongoing pain treat-
ment, differences in expected pain intensity change oc-
curred (No: F(2, 40)=5.284, p=0.009, np2=0.209, Yes:
F(2, 25)=0.939, p=0.404, 5,°=0.0.70), with PE and SM
showing reduced expected pain intensity compared to the
CG (APE-CG=10.705 (SE=4.090), p=0.037, g=0.928,
ASM-CG =12.152 (SE=4.173), p=0.017, g=1.432, APE-
SM=—1.447 (SE=4.305), p=0.982, g=0.110). Only in
participants who did not report ongoing pain treatment
differences in expected pain unpleasantness change oc-
curred (No: F(2, 40)=3.718, p=0.033, 1,°=0.157, Yes:
F(2, 25)=0.554, p=0.581, 7,°=0.0.42), with SM show-
ing reduced expected pain intensity compared to the
CG (ASM-CG=11.479 (SE=4.572), p=0.048, g=1.418,
APE-CG=9.384 (SE=4.481), p=0.123, g=0.706, APE-
SM=—-2.095 (SE=4.716), p=0.960, g=0.144). All other
results, including pain tolerance and experienced pain
intensity, did not differ from the original results reported
above. Results have to be interpreted with caution due to
the low number of participants in each subgroup, result-
ing in a higher chance for extreme findings.

4 | DISCUSSION

In a standardized heat pain experiment with a sub-clinical
sample of participants who suffered from reoccurring or
persistent pain for at least the last 3 months, we examined
the effects of an open-label placebo (OLP) ointment. We
assessed two different approaches to provide a convinc-
ing rationale (personal-emotional (PE) and a scientific-
matter-of-fact (SM)), and compared it to a control group
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(CG) receiving no rationale. The manipulation check
confirmed that the rationales were perceived differently,
with the PE being perceived as warmer, as hypothesized,
and, although not intended, more competent than the SM.
The manipulation successfully changed participants’ pain
expectations, lowering the expected pain intensity after
placebo application in the PE and SM, but not in the CG.
However, expected pain unpleasantness did not change in
any condition. Despite a change in participants’ pain ex-
pectations through different rationales, this study failed to
find significant effects of OLP on pain tolerance and sub-
jective pain experience compared to the CG.

Our findings suggest that evoking positive treat-
ment expectations is not sufficient to elicit an OLP
response. This is consistent with other research,
showing that the effects of OLP on chronic back pain
(Kleine-Borgmann et al., 2019), irritable bowel syn-
drome (Ballou et al., 2022) and allergic rhinitis (Kube
et al., 2022; Schaefer et al., 2018) are not related to par-
ticipants' treatment expectations. However, other stud-
ies did find that positive treatment expectations are
related to the effects of OLP (EI Brihi et al., 2019) and
deceptive placebos (DP; Locher et al., 2017; Peerdeman
et al., 2016; Rutherford et al., 2017; Schmitz et al., 2019;
Watkinson et al., 2017). Hence, it might be that the mag-
nitude of expectations change in the present study was
not powerful enough to evoke an OLP effect. The lack of
change in pain tolerance and experienced pain might be
a small-sample power issue, as there were small descrip-
tive changes from T1 to T2 with small-to-medium effect
sizes between the conditions. Alternatively, it is possible
that the effects of OLP in pain are in fact unrelated to
positive treatment expectations.

The failure of OLP in this study is in contrast to a
number of previous studies examining the effects of
OLP in pain. A study using the same heat pain par-
adigm found that an OLP ointment provided with a
convincing rationale reduced subjective pain experi-
ence more than an OLP ointment without a rationale
(Locher et al., 2017). Another study using this heat pain
paradigm found that an OLP ointment increased par-
ticipants' pain tolerance compared to a no-treatment
control group (Kube et al., 2020). However, our study
differed from these two previous studies in terms of the
sample characteristics: Whereas Locher et al. (2017) and
Kube et al. (2020) both examined healthy participants,
our study examined people with reoccurring and moder-
ately distressing levels of pain. Conceivably, people who
frequently suffer from pain are very much engaged with
their normal pain, such that pain induced through the
thermal stimulations was not relevant enough for them
to evoke OLP effects. Besides, some participants received
treatment for their pain which might have altered their

pain processing, thereby preventing OLP effects. Small-
sample subgroup analyses implicated that expectation
change might depend on the severity of the underlying
pain condition. Alternatively, people with reoccurring
pain might have undergone failed treatments in the
past, such that a negative anticipatory response was
(unconsciously) elicited when taking the placebo oint-
ment. However, studies examining clinical samples of
patients suffering from chronic pain also found signifi-
cant improvements through OLP (Carvalho et al., 2016;
Kleine-Borgmann et al., 2019), yet not in an experi-
mental setting and with the provision of placebo pills
(as opposed to an ointment). Differences between pla-
cebo application routes were found (Blythe et al., 2022;
Fernandez-Lopez et al., 2022; Meissner & Linde, 2018;
Peerdeman et al., 2016), but its impacts have been dis-
cussed controversially (Fassler et al., 2015) or insub-
stantial as indicated by a recent meta-analysis (Buergler
et al., 2023). Furthermore, it is possible that the infor-
mation to receive ‘only’ a placebo provoked disappoint-
ment or other negatively associated feelings. This is a
common phenomenon in participants assigned to con-
trol groups or placed into a group they did not prefer
(Locher et al., 2017; McCambridge et al., 2014; Skingley
et al., 2014). Moreover, it is possible that the CG in the
present study was designed in a way that it was difficult
for OLP to be superior to it. Unlike previous experimen-
tal studies (Kube et al., 2020; Locher et al., 2017), the
CG received the same ointment as the two OLP groups
and it is possible that this ointment influenced partici-
pants' pain perception (Brischer et al., 2018), although
it was not labelled as a potential treatment, but linked
to technical necessities. It has been argued that place-
bos themselves may (unconsciously) provoke benefi-
cial effects through associative learning mechanisms
(Kaptchuk, 2018; Kaptchuk et al., 2020). It is possible
that the failure of OLP relative to the CG merely reflects
the (unintended) effectiveness of the CG. This is partic-
ularly pertinent since the CG received the same quality
of interaction as the PE.

The failure of the two OLP versions from the present
study is in line with a previous study examining the effects
of the same OLP versions on experimentally induced sad-
ness (Friehs, Rief, et al., 2022). In that previous study, only
DP (labelled as ‘fast-acting antidepressants’), but neither
the PE-OLP nor the SM-OLP evoked significant effects
over the CG. It might be that the current PE and SM ra-
tionales are not sufficiently convincing to facilitate deep
processing of the presented information, such that par-
ticipants processed them only superficially, thereby lim-
iting the potential of placebo effects (Geers et al., 2019).
Information that is consistent with prior knowledge can
be processed superficially and still evoke effects (e.g.
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information on a purported medication as in DP), whereas
new information that is less consistent with prior knowl-
edge (e.g. the information that OLP can have a positive
therapeutic effect) requires a deeper level of processing in
order to have effects. This hypothesis would explain the
occurrence of a DP effect in the previous study, but the ab-
sence of an OLP effect in both the previous and the pres-
ent study. Future studies should compare new rationales
to an established one (Kaptchuk et al., 2010). Another ex-
planation might be that pain patients tend to overpredict
new pain events, which might offset the potential effect
of positive treatment expectations (Crombez et al., 1996).

4.1 | Strengths and limitations
This study was the first to test different rationale styles
in a sub-clinical sample of people suffering from reoc-
curring or persistent pain in the context of OLP. In con-
trast to many other studies on placebo mechanisms
conducted with healthy samples (Kube et al., 2020;
Locher et al., 2017; Schneider et al., 2020), a sub-clinical
sample provides insights into daily medical care effects.
Furthermore, it allows investigating underlying mecha-
nisms (e.g. expectations) in a controlled laboratory en-
vironment. Conversely, most OLP studies with clinical
samples focus on repeated OLP application in a naturalis-
tic environment mainly aiming at symptom improvement
(Charlesworth et al., 2017; von Wernsdorff et al., 2021).
We developed a highly standardized procedure (i.e. pro-
vider training with video feedback, scripted interactions
and standardized setting) to ensure the validity of the
study against confounding variables such as provider ef-
fects. We designed and optimized our rationale styles
based on a previous study (Friehs, Rief, et al., 2022) and
pre-tested it in a large sample. We advertised our study as
a ‘study on psychological influences on pain perception’,
and recruited in a university outpatient clinic and among
students, which might have attracted a more heterogene-
ous sample than many other OLP studies that advertised
‘novel mind-body treatments’ which might attract mainly
participants who are open minded towards new forms of
interventions (Carvalho et al., 2016; Kaptchuk et al., 2010;
Locher et al., 2017). We also compared our rationales to
a CG that received the same procedure and placebo but
without a rationale, allowing us to directly investigate
the influence of expectations. Moreover, we successfully
established a perception of warmth and competence in
the providers; although, neutral warmth was statistically
lower compared to high warmth, both rated high.
Notwithstanding these strengths, there are a number of
limitations that need to be considered. Most importantly,
the sample size implicates a reduced statistical power to

detect meaningful effects and increases the risk for bias in
parameter estimates. We recommend a replication with a
larger, preferably clinical, sample to derive solid implica-
tions for clinical practice. By design, a sub-clinical sample
incorporates confounding alternative explanations (e.g.
heterogeneity in diagnoses, pain intensity and disability).
Furthermore, we conducted an experimental procedure on
acute pain perception, which questions the generalizabil-
ity of our results and potential implications on (more often
than not chronic) pain conditions. Our design might also
have influenced our results in an unwanted way: Subjective
pain intensity and unpleasantness ratings are dependent on
the objective pain tolerance, as participants could stop the
heat pain stimulus at any moment which might suppress
potential changes in subjective pain intensity and unpleas-
antness. However, ANCOVAs on the pain intensity and un-
pleasantness ratings controlling for pain tolerance did not
show any different results. In our rationales, we paired the
content with different interaction styles, which might have
impacted our results. Future studies could address this
with a more appropriate 2 x 2 design. Other limiting factors
might be potential selection biases and unblinding due to
the small recruitment pool. Moreover, the ethics committee
required us to include information about a possible appli-
cation of an ointment without active ingredient in the in-
formed consent. As this information was processed before
the information disclosed by the rationales, participants
might have questioned the reliability of the rationales from
the beginning, preventing potentially larger changes in ex-
pected or experienced pain ratings. Possibly, differences be-
tween treatment providers influenced our results. Although
these results are based on very small subgroup sample
sizes, the findings correspond to results of other research-
ers (Daniali & Flaten, 2019). Finally, the actual suggestion
of the rationales, designed to induce positive treatment ex-
pectations, was rather short (about 5 minutes). Although
research shows that short interactions can evoke placebo
effects (Schneider et al., 2020), most OLP studies had lon-
ger clinical encounters (Carvalho et al., 2016; Kaptchuk
et al., 2010; Kleine-Borgmann et al., 2019). Expectations are
composed of different conscious and sub-conscious dimen-
sions (Laferton et al., 2017). Possibly, our rationales did not
fully address all expectation dimensions or our expectation
measurement assessed only a certain aspect of participants'
expectations - resulting in biased measurements or incom-
plete expectation formation.

4.2 | Conclusion

Our rationale styles changed participants treatment ex-
pectations, but the open-label placebo did not show any
effects over the control group receiving the same inert
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ointment without a rationale. This suggests that positive
expectations are not sufficient to elicit OLP effects on ex-
perimentally induced pain.
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