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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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1   |   INTRODUCTION

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; Hróbjartsson & 
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 5 years (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

2.1  |  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 aspre​dicted.​org (https://​aspre​dicted.​
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 ≥ 18 years, 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, 
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intake of illegal drugs in the last 2 weeks, 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 

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, 

F I G U R E  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.
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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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2.5  |  Pre-test: Perception of 
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 (T2), 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, ηp

2 = 0.121), 
with lower warmth ratings for SM (∆PE-SM = 0.714, 
SE = 0.177, p < 0.001, g = 0.869; ∆CG-SM = 0.437, SE = 0.172, 
p = 0.037, g = 0.522; ∆PE-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, ηp

2 = 0.076), with higher com-
petence ratings for PE compared to CG (∆PE-CG = 0.340, 
SE = 0.109, p = 0.007, g = 0.742; ∆PE-SM = 0.222, SE = 0.105, 
p = 0.107, g = 0.471; ∆SM-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, ηp

2 = 0.113), 
with significantly reduced expected pain intensities for PE 
(∆T1-T2 = 6.486, SE = 2.736, p = 0.019, g = 0.296) and SM 
(∆T1-T2 = 7, SE = 2.427, p = 0.005, g = 0.318), whereas in the 
CG, expected pain intensity increased (∆T1-T2 = −5.707, 

SE = 2.599, p = 0.030, g = 0.285). Similar results were ob-
served for expected pain unpleasantness (F(2, 122) = 8.520, 
p < 0.001, ηp

2 = 0.123), with significantly reduced expected 
pain unpleasantness for PE (∆T1-T2 = 11.216, SE = 3.286, 
p < 0.001, g = 0.467) and SM (∆T1-T2 = 10.66, SE = 2.915, 
p < 0.001, g = 0.439), whereas in the CG, no change was ob-
served (∆T1-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 
et al., 2017). The thermode of the TSA-II 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 

M (SD)
PE 
(n = 37)

SM 
(n = 47)

CG 
(n = 41)

Total 
(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.

T A B L E  1   Outcome values of the 
pre-test.
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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 (T2), 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 ω = 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 ω = 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 ≤ ω ≤ 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 ω = 0.712 (Competence ω = 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 (Körner 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 ω = 0.669 for openness to ex-
periences and ω = 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 = ‘no’), 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 × 3 mixed facto-
rial ANOVA with our predictors time (T1 = baseline; 
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 Šidák 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 χ2 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 ηp

2 in the ANOVA/ANCOVA, 
and gHedges 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%), MAge = 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, 

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 

T A B L E  2   Sample characteristics.

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, η2 = 0.026

Male / Female, n 20 / 3 21 / 3 19 / 5 60 / 11 χ2 = 0.805, p = 0.773

Education, n χ2 = 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, η2 = 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, η2 < 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, η2 = 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, η2 = 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, η2 = 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, η2 = 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, η2 = 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, η2 = 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, η2 = 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, η2 = 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.
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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, 
ηp

2 = 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 (∆PE-SM = 0.608 (SE = 0.135), lower 

95% percentile confidence interval (LCI): 0.362, upper 
95% confidence interval (UCI): 0.890, g = 1.300; ∆CG-
SM = 0.458 (SE = 0.151), LCI: 0.173, UCI: 0.757, g = 0.885; 
∆PE-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 a significant effect for perceived compe-
tence of the provider (F(2, 68) = 5.156, p = 0.008, ηp

2 = 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 (∆PE-SM = 0.279 (SE = 0.086), LCI: 0.117, UCI: 
0.452, g = 0.922; ∆PE-CG = 0.144 (SE = 0.063), LCI: 0.028, 
UCI: 0.274, g = 0.664; ∆SM-CG = −0.135 (SE = 0.102), LCI: 
−0.338, UCI: 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, ηp

2 = 0.045), 

T A B L E  3   Outcome values of primary outcomes and perceived warmth and competence.

M (SD) PE (n = 23) SM (n = 24) CG (n = 24) Total (n = 71)

T1 – Pain tolerance 48.3 (2.2) 48.0 (1.9) 48.8 (1.4) 48.4 (1.9)

T2 – Pain tolerance 47.9 (2.8) 48.1 (1.5) 48.6 (1.7) 48.2 (2.1)

T1 – Experienced pain intensity 59.4 (24.1) 67.0 (23.7) 64.8 (18.1) 63.8 (22.0)

T2 – Experienced pain intensity 57.0 (28.0) 65.5 (23.8) 66.9 (19.6) 63.2 (24.0)

T1 – Experienced pain unpleasantness 55.0 (25.0) 62.2 (25.3) 57.0 (25.6) 58.1 (25.1)

T2 – Experienced pain unpleasantness 50.6 (27.5) 59.0 (25.8) 58.6 (26.3) 56.1 (26.5)

T1 – Expected pain intensity 58.1 (19.4) 65.4 (21.8) 61.7 (13.2) 61.8 (18.5)

T2 – Expected pain intensity 53.2 (26.0) 62.1 (23.7) 66.2 (16.3) 60.6 (22.7)

T1 – Expected pain unpleasantness 52.6 (20.9) 58.0 (23.9) 55.1 (20.2) 55.3 (21.5)

T2 – Expected pain unpleasantness 48.6 (26.3) 55.1 (25.9) 57.8 (23.7) 53.9 (25.3)

Warmth 4.9 (0.2) 4.3 (0.6) 4.8 (0.4) 4.7 (0.5)

Competence 5 (0.1) 4.7 (0.4) 4.8 (0.3) 4.8 (0.3)

ΔT1-T2 – Pain tolerance 0.5 (1.5) −0.1 (0.9) 0.2 (0.6) 0.2 (1.1)

ΔT1-T2 – Experienced pain intensity 2.4 (12.5) 1.5 (9.1) −2.1 (9.8) 0.6 (10.6)

ΔT1-T2 – Experienced pain unpleasantness 4.4 (14.3) 3.2 (9.8) −1.6 (11.8) 2.0 (12.2)

ΔT1-T2 – Expected pain intensity 4.9 (14.0) 3.3 (10.6) −4.5 (8.0) 1.2 (11.7)

ΔT1-T2 – Expected pain unpleasantness 4.0 (15.8) 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); T2, 
Measurement 2 (Post-intervention).
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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, ηp

2 = 0.034) and 
condition (F(2, 68) = 0.830, p = 0.441, ηp

2 = 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 (∆T1-
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, ηp

2 = 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 
(∆PE-CG = 0.204 (SE = 0.337), LCI: −0.364, UCI: 0.916, 
g = 0.178; ∆SM-CG = −0.350 (SE = 0.232), LCI: −0.815, 
UCI: 0.101, g = 0.441; ∆PE-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, ηp

2 = 0.126) for ex-
pected pain intensity, with a reduction in expected pain 

intensity for PE (∆T1-T2 = 4.928 (SE = 2.311), p = 0.037, 
gav = 0.213) and no significant change for SM (∆T1-
T2 = 3.278 (SE = 2.262), p = 0.152, gav = 0.141) and CG 
(∆T1-T2 = −4.486 (SE = 2.262), p = 0.051, gav = 0.299). 
There were no differences between the conditions post-
intervention (∆PE-SM = −8.937 (SE = 6.518), p = 0.438, 
g = 0.360; ∆PE-CG = −12.992 (SE = 6.518), p = 0.143, 
g = 0.602; ∆SM-CG = −4.056 (SE = 6.448), p = 0.897, 
g = 0.199). Although baseline differences between the 
conditions were not significant (∆PE-SM = −7.287 
(SE = 5.391), p = 0.451, g = 0.353; ∆PE-CG = −3.579 
(SE = 5.391), p = 0.882, g = 0.217; ∆SM-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, ηp

2 = 0.013) and condition (F(2, 68) = 1.342, 
p = 0.268, ηp

2 = 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 (∆T1-T2). The ANOVA showed a 
significant effect (F(2, 68) = 4.882, p = 0.010, ηp

2 = 0.126). 
Bootstrapped Sidak-corrected multiple comparisons 
were conducted. PE and SM showed significantly larger 
reductions in expected pain intensity than the CG 
(∆PE-CG = 9.414 (SE = 3.353), LCI: 2.747, UCI: 15.918, 
g = 0.830; ∆SM-CG = 7.764 (SE = 2.697), LCI: 2.467, UCI: 
13.095, g = 0.828). There was no significant difference 
between PE and SM (∆PE-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.

F I G U R E  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.
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The ANOVA showed a non-significant Condition x 
Time interaction (F(2, 68) = 2.129, p = 0.127, ηp

2 = 0.059) 
for expected pain unpleasantness. The main effects for 
time (F(1, 68) = 0.973, p = 0.327, ηp

2 = 0.014) and con-
dition (F(2, 68) = 0.514, p = 0.600, ηp

2 = 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 (∆T1-T2). The ANOVA showed 
a non-significant effect (F(2, 68) = 2.129, p = 0.127, 
ηp

2 = 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 (∆PE-CG = 6.681 
(SE = 3.689), LCI: −0.430, UCI: 13.853, g = 0.527; 
∆SM-CG = 5.500 (SE = 2.706), LCI: 0.000, UCI: 10.797, 
g = 0.578; ∆PE-SM = 1.181 (SE = 3.822), LCI: -6.408, UCI: 
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, ηp

2 = 0.035). The main effects for 
time (F(1, 68) = 0.225, p = 0.636, ηp

2 = 0.003) and condi-
tion (F(2, 68) = 0.955, p = 0.390, ηp

2 = 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 (∆T1-T2). The ANOVA 
showed a non-significant effect (F(2, 68) = 1.220, p = 0.302, 
ηp

2 = 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 (∆PE-CG = 4.531 
(SE = 3.300), LCI: -1.773, UCI: 11.296, g = 0.405; ∆SM-
CG = 3.583 (SE = 2.771), LCI: -1.785, UCI: 9.016, g = 0.378; 
∆PE-SM = 0.948 (SE = 3.174), LCI: -5.041, UCI: 7.585, 

F I G U R E  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.
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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, ηp

2 = 0.047). The main effects 
for Time (F(1, 68) = 1.977, p = 0.164, ηp

2 = 0.028) and 
Condition (F(2, 68) = 0.576, p = 0.565, ηp

2 = 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 (∆T1-
T2). The ANOVA showed a non-significant effect (F(2, 
68) = 1.675, p = 0.195, ηp

2 = 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 
(∆PE-CG = 6.060 (SE = 3.825), LCI: −0.951, UCI: 14.055, 
g = 0.463; ∆SM-CG = 4.861 (SE = 3.130), LCI: -1.216, 
UCI: 11.058, g = 0.449; ∆PE-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, ηp

2 = 0.593, 1: F(2, 
25) = 0.441, p = 0.648, ηp

2 = 0.034, 2: F(2, 25) = 1.524, 
p = 0.237, ηp

2 = 0.109), with SM showing significantly 
larger reductions in expected pain intensity than the 
CG (∆SM-CG = 17.564 (SE = 4.202), p = 0.004, g = 2.353, 
∆PE-CG = 7.952 (SE = 6.056), p = 0.514, g = 1.057, ∆PE-
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, ηp

2 = 0.573, 
1: F(2, 25) = 0.199, p = 0.821, ηp

2 = 0.016, 2: F(2, 25) = 0.642, 
p = 0.535, ηp

2 = 0.049), with SM showing significantly 
larger reductions in expected pain intensity than the 
CG (∆SM-CG = 13.444 (SE = 3.445), p = 0.006, g = 2.511, 
∆PE-CG = 1.833 (SE = 4.964), p = 0.978, g = 0.252, ∆PE-
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, ηp

2 = 0.490, 
1: F(2, 25) = 0.347, p = 0.710, ηp

2 = 0.027, 2: F(2, 25) = 0.957, 
p = 0.398, ηp

2 = 0.071), with SM showing significantly 
larger reductions in expected pain intensity than the 
CG (∆SM-CG = 17.897 (SE = 5.589), p = 0.023, g = 1.734, 
∆PE-CG = −0.381 (SE = 8.055), p > 0.999, g = 0.037, ∆PE-
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, ηp

2 = 0.212, Yes: 
F(2, 17) = 0.282, p = 0.758, ηp

2 = 0.032), with PE and SM 
showing reduced expected pain intensity compared to the 
CG (∆PE-CG = 11.464 (SE = 3.395), p = 0.004, g = 1.161, 
∆SM-CG = 8.646 (SE = 3.282), p = 0.034, g = 0.940, ∆PE-
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, ηp

2 = 0.118, Yes: 
F(2, 17) = 0.163, p = 0.851, ηp

2 = 0.019), with no signif-
icant between group differences in post-hoc compari-
son (∆PE-CG = 8.298 (SE = 3.547), p = 0.069, g = 0.766, 
∆SM-CG = 6.632 (SE = 3.429), p = 0.167, g = 0.773, ∆PE-
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, ηp

2 = 0.209, Yes: 
F(2, 25) = 0.939, p = 0.404, ηp

2 = 0.0.70), with PE and SM 
showing reduced expected pain intensity compared to the 
CG (∆PE-CG = 10.705 (SE = 4.090), p = 0.037, g = 0.928, 
∆SM-CG = 12.152 (SE = 4.173), p = 0.017, g = 1.432, ∆PE-
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, ηp

2 = 0.157, Yes: 
F(2, 25) = 0.554, p = 0.581, ηp

2 = 0.0.42), with SM show-
ing reduced expected pain intensity compared to the 
CG (∆SM-CG = 11.479 (SE = 4.572), p = 0.048, g = 1.418, 
∆PE-CG = 9.384 (SE = 4.481), p = 0.123, g = 0.706, ∆PE-
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 (El 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; 
Fernández-López et al., 2022; Meissner & Linde, 2018; 
Peerdeman et al., 2016), but its impacts have been dis-
cussed controversially (Fässler 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 (Bräscher 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 × 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.

AUTHOR CONTRIBUTIONS
Thilo Friehs: Conceptualization, Data Curation, 
Formal Analysis, Investigation, Methodology, Project 
Administration, Resources, Visualization, Writing – 
Original Draft Preparation and Writing – Review & 
Editing; Christopher Milde: Methodology, Resources and 
Writing – Review & Editing; Julia A. Glombiewski: Funding 
Acquisition, Methodology, Resources and Writing – Review 
& Editing; Tobias Kube: Conceptualization, Methodology, 
Resources, Supervision, Validation and Writing – Review 
& Editing. All authors discussed the results, commented on 
the manuscript and approved the final article.

ACKNO​WLE​DGE​MENTS
We are very grateful to Alexandra Glörfeld, Jule Lepper, 
Annika Lux, Annelie Meinert, Hannah Pfost and Anna 
Specie for their support of this work. Open Access fund-
ing enabled and organized by Projekt DEAL.

FUNDING INFORMATION
Funding by the university outpatient clinic (WiPP), 
Landau, Germany; no involvement declared.

CONFLICT OF INTEREST STATEMENT
Study registration at AsPre​dicted.​org: https://​aspre​dicted.​
org/​7d4sw.​pdf; no conflicts of interest.

ORCID
Thilo Friehs   https://orcid.org/0000-0001-7516-717X 
Christopher Milde   https://orcid.
org/0000-0001-9814-291X 
Tobias Kube   https://orcid.org/0000-0002-5420-4506 

REFERENCES
Ballou, S., Haas, J. W., Iturrino, J., Nee, J., Kirsch, I., Rangan, V., 

Cheng, V., Lembo, A., Kaptchuk, T. J., & Kelley, J. M. (2022). 
Psychological predictors of response to open-label versus 
double-blind placebo in a randomized controlled trial in irri-
table bowel syndrome. Psychosomatic Medicine, 84(6), 738–746. 
https://​doi.​org/​10.​1097/​PSY.​00000​00000​001078

Blease, C., Colloca, L., & Kaptchuk, T. J. (2016). Are open-
Label Placebos Ethical? Informed Consent and Ethical 
Equivocations. Bioethics, 30(6), 407–414. https://​doi.​org/​10.​
1111/​bioe.​12245​

Blythe, J. S., Thomaidou, M. A., Peerdeman, K. J., van Laarhoven, A. 
I. M., van Schothorst, M. M. E., Veldhuijzen, D. S., & Evers, A. 
W. M. (2022). Placebo effects on cutaneous pain and itch: A sys-
tematic review and meta-analysis of experimental results and 
methodology. Pain, 164, 1181–1199. https://​doi.​org/​10.​1097/j.​
pain.​00000​00000​002820

Bräscher, A.-K., Witthöft, M., & Becker, S. (2018). The underesti-
mated significance of conditioning in placebo Hypoalgesia and 
nocebo hyperalgesia. Pain Research and Management, 2018, 
e6841985. https://​doi.​org/​10.​1155/​2018/​6841985

Breivik, H., Eisenberg, E., & O'Brien, T. (2013). The individual and 
societal burden of chronic pain in Europe: The case for strategic 
prioritisation and action to improve knowledge and availability 
of appropriate care. BMC Public Health, 13(1), 1229. https://​doi.​
org/​10.​1186/​1471-​2458-​13-​1229

Buergler, S., Sezer, D., Gaab, J., & Locher, C. (2023). The roles of ex-
pectation, comparator, administration route, and population in 
open-label placebo effects: A network meta-analysis. Scientific 
Reports, 13(1), 11827. https://​doi.​org/​10.​1038/​s4159​8-​023-​
39123​-​4

Carvalho, C., Caetano, J. M., Cunha, L., Rebouta, P., Kaptchuk, T. 
J., & Kirsch, I. (2016). Open-label placebo treatment in chronic 
low back pain: A randomized controlled trial. Pain, 157(12), 
2766–2772. https://​doi.​org/​10.​1097/j.​pain.​00000​00000​000700

Carvalho, C., Pais, M., Cunha, L., Rebouta, P., Kaptchuk, T. J., & 
Kirsch, I. (2021). Open-label placebo for chronic low back pain: 
A 5-year follow-up. Pain, 162(5), 1521–1527. https://​doi.​org/​10.​
1097/j.​pain.​00000​00000​002162

Charlesworth, J. E. G., Petkovic, G., Kelley, J. M., Hunter, M., 
Onakpoya, I., Roberts, N., Miller, F. G., & Howick, J. (2017). 
Effects of placebos without deception compared with no 
treatment: A systematic review and meta-analysis. Journal of 
Evidence-Based Medicine, 10(2), 97–107. https://​doi.​org/​10.​
1111/​jebm.​12251​

Chen, X., Zou, K., Abdullah, N., Whiteside, N., Sarmanova, A., 
Doherty, M., & Zhang, W. (2017). The placebo effect and its de-
terminants in fibromyalgia: Meta-analysis of randomised con-
trolled trials. Clinical Rheumatology, 36(7), 1623–1630. https://​
doi.​org/​10.​1007/​s1006​7-​017-​3595-​8

Crombez, G., Vervaet, L., Baeyens, F., Lysens, R., & Eelen, P. (1996). 
Do pain expectancies cause pain in chronic low back patients? A 
clinical investigation. Behaviour Research and Therapy, 34(11), 
919–925. https://​doi.​org/​10.​1016/​S0005​-​7967(96)​00049​-​6

Daniali, H., & Flaten, M. A. (2019). A qualitative systematic review 
of effects of provider characteristics and nonverbal behavior on 
pain, and placebo and nocebo effects. Frontiers in Psychiatry, 
10, 242. https://​doi.​org/​10.​3389/​fpsyt.​2019.​00242​

DGPs. (2016). DGPs—Berufsethische Richtlinien. https://​www.​dgps.​
de/​die-​dgps/​aufga​ben-​und-​ziele/​​beruf​sethi​sche-​richt​linien

Dillmann, U., Nilges, P., Saile, H., & Gerbershagen, H. U. (1994). 
Behinderungseinschätzung bei chronischen Schmerzpatienten. 
Der. Schmerz, 8(2), 100–110. https://​doi.​org/​10.​1007/​BF025​
30415​

El Brihi, J., Horne, R., & Faasse, K. (2019). Prescribing placebos: An 
experimental examination of the role of dose, expectancies, and 
adherence in open-label placebo effects. Annals of Behavioral 
Medicine, 53(1), 16–28. https://​doi.​org/​10.​1093/​abm/​kay011

Emerson, N. M., Zeidan, F., Lobanov, O. V., Hadsel, M. S., Martucci, 
K. T., Quevedo, A. S., Starr, C. J., Nahman-Averbuch, H., 
Weissman-Fogel, I., Granovsky, Y., Yarnitsky, D., & Coghill, R. 
C. (2014). Pain sensitivity is inversely related to regional grey 
matter density in the brain. Pain®, 155(3), 566–573. https://​doi.​
org/​10.​1016/j.​pain.​2013.​12.​004

Fässler, M., Meissner, K., Kleijnen, J., Hróbjartsson, A., & Linde, K. 
(2015). A systematic review found no consistent difference in 

 15322149, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejp.2216 by U

niversität K
aiserslautern-L

andau, W
iley O

nline L
ibrary on [13/03/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://aspredicted.org
https://aspredicted.org/7d4sw.pdf
https://aspredicted.org/7d4sw.pdf
https://orcid.org/0000-0001-7516-717X
https://orcid.org/0000-0001-7516-717X
https://orcid.org/0000-0001-9814-291X
https://orcid.org/0000-0001-9814-291X
https://orcid.org/0000-0001-9814-291X
https://orcid.org/0000-0002-5420-4506
https://orcid.org/0000-0002-5420-4506
https://doi.org/10.1097/PSY.0000000000001078
https://doi.org/10.1111/bioe.12245
https://doi.org/10.1111/bioe.12245
https://doi.org/10.1097/j.pain.0000000000002820
https://doi.org/10.1097/j.pain.0000000000002820
https://doi.org/10.1155/2018/6841985
https://doi.org/10.1186/1471-2458-13-1229
https://doi.org/10.1186/1471-2458-13-1229
https://doi.org/10.1038/s41598-023-39123-4
https://doi.org/10.1038/s41598-023-39123-4
https://doi.org/10.1097/j.pain.0000000000000700
https://doi.org/10.1097/j.pain.0000000000002162
https://doi.org/10.1097/j.pain.0000000000002162
https://doi.org/10.1111/jebm.12251
https://doi.org/10.1111/jebm.12251
https://doi.org/10.1007/s10067-017-3595-8
https://doi.org/10.1007/s10067-017-3595-8
https://doi.org/10.1016/S0005-7967(96)00049-6
https://doi.org/10.3389/fpsyt.2019.00242
https://www.dgps.de/die-dgps/aufgaben-und-ziele/berufsethische-richtlinien
https://www.dgps.de/die-dgps/aufgaben-und-ziele/berufsethische-richtlinien
https://doi.org/10.1007/BF02530415
https://doi.org/10.1007/BF02530415
https://doi.org/10.1093/abm/kay011
https://doi.org/10.1016/j.pain.2013.12.004
https://doi.org/10.1016/j.pain.2013.12.004


784  |      FRIEHS et al.

effect between more and less intensive placebo interventions. 
Journal of Clinical Epidemiology, 68(4), 442–451. https://​doi.​
org/​10.​1016/j.​jclin​epi.​2014.​11.​018

Fernández-López, R., Riquelme-Gallego, B., Bueno-Cavanillas, A., & 
Khan, K. S. (2022). Influence of placebo effect in mental disor-
ders research: A systematic review and meta-analysis. European 
Journal of Clinical Investigation, 52(7), e13762. https://​doi.​org/​
10.​1111/​eci.​13762​

Field, A. (2017). Discovering statistics using IBM SPSS statistics (5th 
ed.). SAGE Publications.

Friehs, M.-T., Aparicio Lukassowitz, F., & Wagner, U. (2022). 
Stereotype content of occupational groups in Germany. Journal 
of Applied Social Psychology, 52(6), 459–475. https://​doi.​org/​10.​
1111/​jasp.​12872​

Friehs, T., Rief, W., Glombiewski, J. A., Haas, J., & Kube, T. (2022). 
Deceptive and non-deceptive placebos to reduce sadness: A 
five-armed experimental study. Journal of Affective Disorders 
Reports, 9, 100349. https://​doi.​org/​10.​1016/j.​jadr.​2022.​100349

Geers, A. L., Briñol, P., & Petty, R. E. (2019). An analysis of the basic 
processes of formation and change of placebo expectations. 
Review of General Psychology, 23(2), 211–229. https://​doi.​org/​
10.​1037/​gpr00​00171​

Geissner, E. (2001). Fragebogen zur Erfassung der Schmerzverarbeitung 
(1st ed.). Hogrefe.

Howe, L. C., Goyer, J. P., & Crum, A. J. (2017). Harnessing the pla-
cebo effect: Exploring the influence of physician characteris-
tics on placebo response. Health Psychology, 36(11), 1074–1082. 
https://​doi.​org/​10.​1037/​hea00​00499​

Howick, J., Bishop, F. L., Heneghan, C., Wolstenholme, J., Stevens, 
S., Hobbs, F. D. R., & Lewith, G. (2013). Placebo use in the 
United Kingdom: Results from a National Survey of primary 
care practitioners. PLoS One, 8(3), e58247. https://​doi.​org/​10.​
1371/​journ​al.​pone.​0058247

Hróbjartsson, A., & Norup, M. (2003). The use of placebo interven-
tions in medical practice—A national questionnaire survey of 
Danish clinicians. Evaluation & the Health Professions, 26(2), 
153–165. https://​doi.​org/​10.​1177/​01632​78703​02600​2002

James, S. L., Abate, D., Abate, K. H., Abay, S. M., Abbafati, C., Abbasi, 
N., Abbastabar, H., Abd-Allah, F., Abdela, J., Abdelalim, A., 
Abdollahpour, I., Abdulkader, R. S., Abebe, Z., Abera, S. F., 
Abil, O. Z., Abraha, H. N., Abu-Raddad, L. J., Abu-Rmeileh, N. 
M. E., Accrombessi, M. M. K., … Murray, C. J. L. (2018). Global, 
regional, and national incidence, prevalence, and years lived 
with disability for 354 diseases and injuries for 195 countries 
and territories, 1990–2017: A systematic analysis for the global 
burden of disease study 2017. The Lancet, 392(10159), 1789–
1858. https://​doi.​org/​10.​1016/​S0140​-​6736(18)​32279​-​7

Kaptchuk, T. J. (2018). Open-label placebo: Reflections on a research 
agenda. Perspectives in Biology and Medicine, 61(3), 311–334. 
https://​doi.​org/​10.​1353/​pbm.​2018.​0045

Kaptchuk, T. J., Friedlander, E., Kelley, J. M., Sanchez, M. N., Kokkotou, 
E., Singer, J. P., Kowalczykowski, M., Miller, F. G., Kirsch, I., & 
Lembo, A. J. (2010). Placebos without deception: A randomized 
controlled trial in irritable bowel syndrome. PLoS One, 5(12), 
e15591. https://​doi.​org/​10.​1371/​journ​al.​pone.​0015591

Kaptchuk, T. J., Hemond, C. C., & Miller, F. G. (2020). Placebos in 
chronic pain: Evidence, theory, ethics, and use in clinical prac-
tice. BMJ, 370, m1668. https://​doi.​org/​10.​1136/​bmj.​m1668​

Kaptchuk, T. J., Kelley, J. M., Conboy, L. A., Davis, R. B., Kerr, C. 
E., Jacobson, E. E., Kirsch, I., Schyner, R. N., Nam, B. H., 

Nguyen, L. T., Park, M., Rivers, A. L., McManus, C., Kokkotou, 
E., Drossman, D. A., Goldman, P., & Lembo, A. J. (2008). 
Components of placebo effect: Randomised controlled trial in 
patients with irritable bowel syndrome. BMJ, 336(7651), 999–
1003. https://​doi.​org/​10.​1136/​bmj.​39524.​439618.​25

Kirsch, I., Moore, T. J., Scoboria, A., & Nicholls, S. S. (2002). The 
emperor's new drugs: An analysis of antidepressant medica-
tion data submitted to the u.s. food and drug administration. 
Prevention & Treatment, 5(1), 23. https://​doi.​org/​10.​1037/​1522-​
3736.5.​1.​523a

Kleine-Borgmann, J., Schmidt, K., Hellmann, A., & Bingel, U. (2019). 
Effects of open-label placebo on pain, functional disability, and 
spine mobility in patients with chronic back pain: A random-
ized controlled trial. Pain, 160(12), 2891–2897. https://​doi.​org/​
10.​1097/j.​pain.​00000​00000​001683

Körner, A., Geyer, M., Roth, M., Drapeau, M., Schmutzer, G., Albani, 
C., Schumann, S., & Brähler, E. (2008). Persönlichkeitsdiagnostik 
mit dem NEO-Fünf-Faktoren-Inventar: Die 30-Item-Kurzversion 
(NEO-FFI-30). Psychotherapie · Psychosomatik · Medizinische 
Psychologie, 58(6), 238–245. https://​doi.​org/​10.​1055/​s-​2007-​986199

Kube, T., Kirsch, I., Glombiewski, J. A., Witthöft, M., & Bräscher, A.-
K. (2022). Remotely provided open-label placebo reduces fre-
quency of and impairment by allergic symptoms. Psychosomatic 
Medicine, 84(9), 997–1005. https://​doi.​org/​10.​1097/​PSY.​00000​
00000​001110

Kube, T., Rief, W., Vivell, M.-B., Schäfer, N. L., Vermillion, T., Körfer, 
K., & Glombiewski, J. A. (2020). Deceptive and nondeceptive 
placebos to reduce pain: An experimental study in healthy indi-
viduals. The Clinical Journal of Pain, 36(2), 68–79. https://​doi.​
org/​10.​1097/​AJP.​00000​00000​000781

Laferton, J. A. C., Kube, T., Salzmann, S., Auer, C. J., & Shedden-Mora, 
M. C. (2017). Patients' expectations regarding medical treatment: 
A critical review of concepts and their assessment. Frontiers in 
Psychology, 8, 233. https://​doi.​org/​10.​3389/​fpsyg.​2017.​00233​

Lamé, I. E., Peters, M. L., Vlaeyen, J. W. S., Kleef, M. V., & Patijn, J. 
(2005). Quality of life in chronic pain is more associated with be-
liefs about pain, than with pain intensity. European Journal of 
Pain, 9(1), 15–24. https://​doi.​org/​10.​1016/j.​ejpain.​2004.​02.​006

Laux, L., Hock, M., Bergner-Köther, R., Hodapp, V., & Renner, K.-H. 
(2013). STADI: Das Stait-trait-angst-depressions-Inventar (1st 
ed.). Hogrefe.

Locher, C., Frey Nascimento, A., Kirsch, I., Kossowsky, J., Meyer, A., 
& Gaab, J. (2017). Is the rationale more important than decep-
tion? A randomized controlled trial of open-label placebo anal-
gesia. Pain, 158(12), 2320–2328. https://​doi.​org/​10.​1097/j.​pain.​
00000​00000​001012

Macedo, A., Baños, J.-E., & Farré, M. (2008). Placebo response in the 
prophylaxis of migraine: A meta-analysis. European Journal of 
Pain, 12(1), 68–75. https://​doi.​org/​10.​1016/j.​ejpain.​2007.​03.​002

Machado, G. C., Maher, C. G., Ferreira, P. H., Pinheiro, M. B., Lin, 
C.-W. C., Day, R. O., McLachlan, A. J., & Ferreira, M. L. (2015). 
Efficacy and safety of paracetamol for spinal pain and osteo-
arthritis: Systematic review and meta-analysis of randomised 
placebo controlled trials. BMJ, 350, h1225. https://​doi.​org/​10.​
1136/​bmj.​h1225​

McCambridge, J., Sorhaindo, A., Quirk, A., & Nanchahal, K. 
(2014). Patient preferences and performance bias in a weight 
loss trial with a usual care arm. Patient Education and 
Counseling, 95(2), 243–247. https://​doi.​org/​10.​1016/j.​pec.​
2014.​01.​003

 15322149, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejp.2216 by U

niversität K
aiserslautern-L

andau, W
iley O

nline L
ibrary on [13/03/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/j.jclinepi.2014.11.018
https://doi.org/10.1016/j.jclinepi.2014.11.018
https://doi.org/10.1111/eci.13762
https://doi.org/10.1111/eci.13762
https://doi.org/10.1111/jasp.12872
https://doi.org/10.1111/jasp.12872
https://doi.org/10.1016/j.jadr.2022.100349
https://doi.org/10.1037/gpr0000171
https://doi.org/10.1037/gpr0000171
https://doi.org/10.1037/hea0000499
https://doi.org/10.1371/journal.pone.0058247
https://doi.org/10.1371/journal.pone.0058247
https://doi.org/10.1177/0163278703026002002
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1353/pbm.2018.0045
https://doi.org/10.1371/journal.pone.0015591
https://doi.org/10.1136/bmj.m1668
https://doi.org/10.1136/bmj.39524.439618.25
https://doi.org/10.1037/1522-3736.5.1.523a
https://doi.org/10.1037/1522-3736.5.1.523a
https://doi.org/10.1097/j.pain.0000000000001683
https://doi.org/10.1097/j.pain.0000000000001683
https://doi.org/10.1055/s-2007-986199
https://doi.org/10.1097/PSY.0000000000001110
https://doi.org/10.1097/PSY.0000000000001110
https://doi.org/10.1097/AJP.0000000000000781
https://doi.org/10.1097/AJP.0000000000000781
https://doi.org/10.3389/fpsyg.2017.00233
https://doi.org/10.1016/j.ejpain.2004.02.006
https://doi.org/10.1097/j.pain.0000000000001012
https://doi.org/10.1097/j.pain.0000000000001012
https://doi.org/10.1016/j.ejpain.2007.03.002
https://doi.org/10.1136/bmj.h1225
https://doi.org/10.1136/bmj.h1225
https://doi.org/10.1016/j.pec.2014.01.003
https://doi.org/10.1016/j.pec.2014.01.003


      |  785FRIEHS et al.

Meissner, K., & Linde, K. (2018). Are blue pills better than green? 
How treatment features modulate placebo effects. In L. Colloca 
(Ed.), International review of neurobiology (Vol. 139, pp. 357–378). 
Academic Press. https://​doi.​org/​10.​1016/​bs.​irn.​2018.​07.​014

Mewes, R., Rief, W., Stenzel, N., Glaesmer, H., Martin, A., & Brähler, 
E. (2009). What is “normal” disability? An investigation of dis-
ability in the general population. Pain, 142(1), 36–41. https://​
doi.​org/​10.​1016/j.​pain.​2008.​11.​007

Meyer, K., Sprott, H., & Mannion, A. F. (2008). Cross-cultural adap-
tation, reliability, and validity of the German version of the pain 
catastrophizing scale. Journal of Psychosomatic Research, 64(5), 
469–478. https://​doi.​org/​10.​1016/j.​jpsyc​hores.​2007.​12.​004

Peerdeman, K. J., van Laarhoven, A. I. M., Keij, S. M., Vase, L., 
Rovers, M. M., Peters, M. L., & Evers, A. W. M. (2016). Relieving 
patients' pain with expectation interventions: A meta-analysis. 
Pain, 157(6), 1179–1191. https://​doi.​org/​10.​1097/j.​pain.​00000​
00000​000540

Pollard, C. A. (1984). Preliminary validity study of the pain disability 
index. Perceptual and Motor Skills, 59(3), 974. https://​doi.​org/​
10.​2466/​pms.​1984.​59.3.​974

Price, D. D. (2000). Psychological and neural mechanisms of the 
affective dimension of pain. Science, 288(5472), 1769–1772. 
https://​doi.​org/​10.​1126/​scien​ce.​288.​5472.​1769

Price, D. D., Bush, F. M., Long, S., & Harkins, S. W. (1994). A com-
parison of pain measurement characteristics of mechanical vi-
sual analogue and simple numerical rating scales. Pain, 56(2), 
217–226. https://​doi.​org/​10.​1016/​0304-​3959(94)​90097​-​3

Roelofs, P. D., Deyo, R. A., Koes, B. W., Scholten, R. J., & van Tulder, M. 
W. (2008). Non-steroidal anti-inflammatory drugs for low back 
pain. Cochrane Database of Systematic Reviews, 1, CD000396. 
https://​doi.​org/​10.​1002/​14651​858.​CD000​396.​pub3

Rutherford, B. R., Wall, M. M., Brown, P. J., Choo, T.-H., Wager, T. 
D., Peterson, B. S., Chung, S., Kirsch, I., & Roose, S. P. (2017). 
Patient expectancy as a mediator of placebo effects in antide-
pressant clinical trials. American Journal of Psychiatry, 174(2), 
135–142. https://​doi.​org/​10.​1176/​appi.​ajp.​2016.​16020225

Salzmann, S., Wilhelm, M., Schindler, S., Rief, W., & Euteneuer, F. 
(2022). Optimising the efficacy of a stress-reducing psycholog-
ical intervention using placebo mechanisms: A randomized 
controlled trial. Stress and Health: Journal of the International 
Society for the Investigation of Stress, 38, 722–735. https://​doi.​
org/​10.​1002/​smi.​3128

Schaefer, M., Sahin, T., & Berstecher, B. (2018). Why do open-label 
placebos work? A randomized controlled trial of an open-label 
placebo induction with and without extended information 
about the placebo effect in allergic rhinitis. PLoS One, 13(3), 
e0192758. https://​doi.​org/​10.​1371/​journ​al.​pone.​0192758

Schmitz, J., Müller, M., Stork, J., Eichler, I., Zöllner, C., Flor, H., & 
Klinger, R. (2019). Positive treatment expectancies reduce clin-
ical pain and perceived limitations in movement ability despite 
increased experimental pain: A randomized controlled trial 
on sham opioid infusion in patients with chronic back pain. 
Psychotherapy and Psychosomatics, 88(4), 203–214. https://​doi.​
org/​10.​1159/​00050​1385

Schneider, T., Luethi, J., Mauermann, E., Bandschapp, O., & Ruppen, 
W. (2020). Pain response to open label placebo in induced acute 
pain in healthy adult males. Anesthesiology, 132(3), 571–580. 
https://​doi.​org/​10.​1097/​ALN.​00000​00000​003076

Skingley, A., Bungay, H., Clift, S., & Warden, J. (2014). Experiences 
of being a control group: Lessons from a UK-based randomized 

controlled trial of group singing as a health promotion initia-
tive for older people. Health Promotion International, 29(4), 
751–758. https://​doi.​org/​10.​1093/​heapro/​dat026

Soer, R., Köke, A. J. A., Vroomen, P. C. A. J., Stegeman, P., Smeets, R. 
J. E. M., Coppes, M. H., & Reneman, M. F. (2013). Extensive val-
idation of the pain disability index in 3 groups of patients with 
musculoskeletal pain. Spine, 38(9), E562–E568. https://​doi.​org/​
10.​1097/​BRS.​0b013​e3182​8af21f

Spille, L., Fendel, J. C., Seuling, P. D., Göritz, A. S., & Schmidt, S. (2023). 
Open-label placebos—A systematic review and meta-analysis of 
experimental studies with non-clinical samples. Scientific Reports, 
13(1), 3640. https://​doi.​org/​10.​1038/​s4159​8-​023-​30362​-​z

Sullivan, M. J. L. (2009). The pain catastrophizing scale: User man-
ual. McGill University. https://​aci.​health.​nsw.​gov.​au/__​data/​
assets/​pdf_​file/​0004/​257422/​Pain_​Catas​troph​izing_​Scale_​
Manual.​pdf

Sullivan, M. J. L., Bishop, S. R., & Pivik, J. (1995). The pain catastrophiz-
ing scale: Development and validation. Psychological Assessment, 
7(4), 524–532. https://​doi.​org/​10.​1037/​1040-​3590.7.​4.​524

Urbaniak, G. C., & Plous, S. (2015). Research Randomizer (4.0) 
[Computer software]. https://​www.​rando​mizer.​org/​

Van Damme, S., Crombez, G., Bijttebier, P., Goubert, L., & Van 
Houdenhove, B. (2002). A confirmatory factor analysis of the 
pain catastrophizing scale: Invariant factor structure across 
clinical and non-clinical populations. Pain, 96(3), 319–324. 
https://​doi.​org/​10.​1016/​S0304​-​3959(01)​00463​-​8

Vase, L., Petersen, G. L., Riley, J. L., & Price, D. D. (2009). Factors 
contributing to large analgesic effects in placebo mechanism 
studies conducted between 2002 and 2007. Pain®, 145(1), 36–44. 
https://​doi.​org/​10.​1016/j.​pain.​2009.​04.​008

von Wernsdorff, M., Loef, M., Tuschen-Caffier, B., & Schmidt, S. 
(2021). Effects of open-label placebos in clinical trials: A sys-
tematic review and meta-analysis. Scientific Reports, 11(1), 
3855. https://​doi.​org/​10.​1038/​s4159​8-​021-​83148​-​6

Watkinson, A., Chapman, S. C. E., & Horne, R. (2017). Beliefs about 
pharmaceutical medicines and natural remedies explain in-
dividual variation in placebo analgesia. The Journal of Pain, 
18(8), 908–922. https://​doi.​org/​10.​1016/j.​jpain.​2017.​02.​435

Zhang, W., Robertson, J., Jones, A. C., Dieppe, P. A., & Doherty, M. 
(2008). The placebo effect and its determinants in osteoarthri-
tis: Meta-analysis of randomised controlled trials. Annals of 
the Rheumatic Diseases, 67(12), 1716–1723. https://​doi.​org/​10.​
1136/​ard.​2008.​092015

SUPPORTING INFORMATION
Additional supporting information can be found online 
in the Supporting Information section at the end of this 
article.

How to cite this article: Friehs, T., Milde, C., 
Glombiewski, J. A., & Kube, T. (2024). Change in 
pain expectations but no open-label placebo 
analgesia: An experimental study using the heat 
pain paradigm. European Journal of Pain, 28, 
769–785. https://doi.org/10.1002/ejp.2216

 15322149, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejp.2216 by U

niversität K
aiserslautern-L

andau, W
iley O

nline L
ibrary on [13/03/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/bs.irn.2018.07.014
https://doi.org/10.1016/j.pain.2008.11.007
https://doi.org/10.1016/j.pain.2008.11.007
https://doi.org/10.1016/j.jpsychores.2007.12.004
https://doi.org/10.1097/j.pain.0000000000000540
https://doi.org/10.1097/j.pain.0000000000000540
https://doi.org/10.2466/pms.1984.59.3.974
https://doi.org/10.2466/pms.1984.59.3.974
https://doi.org/10.1126/science.288.5472.1769
https://doi.org/10.1016/0304-3959(94)90097-3
https://doi.org/10.1002/14651858.CD000396.pub3
https://doi.org/10.1176/appi.ajp.2016.16020225
https://doi.org/10.1002/smi.3128
https://doi.org/10.1002/smi.3128
https://doi.org/10.1371/journal.pone.0192758
https://doi.org/10.1159/000501385
https://doi.org/10.1159/000501385
https://doi.org/10.1097/ALN.0000000000003076
https://doi.org/10.1093/heapro/dat026
https://doi.org/10.1097/BRS.0b013e31828af21f
https://doi.org/10.1097/BRS.0b013e31828af21f
https://doi.org/10.1038/s41598-023-30362-z
https://aci.health.nsw.gov.au/__data/assets/pdf_file/0004/257422/Pain_Catastrophizing_Scale_Manual.pdf
https://aci.health.nsw.gov.au/__data/assets/pdf_file/0004/257422/Pain_Catastrophizing_Scale_Manual.pdf
https://aci.health.nsw.gov.au/__data/assets/pdf_file/0004/257422/Pain_Catastrophizing_Scale_Manual.pdf
https://doi.org/10.1037/1040-3590.7.4.524
https://www.randomizer.org/
https://doi.org/10.1016/S0304-3959(01)00463-8
https://doi.org/10.1016/j.pain.2009.04.008
https://doi.org/10.1038/s41598-021-83148-6
https://doi.org/10.1016/j.jpain.2017.02.435
https://doi.org/10.1136/ard.2008.092015
https://doi.org/10.1136/ard.2008.092015
https://doi.org/10.1002/ejp.2216

	Change in pain expectations but no open-­label placebo analgesia: An experimental study using the heat pain paradigm
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Study design
	2.2|Sample
	2.3|Procedure
	2.4|Experimental conditions
	2.5|Pre-­test: Perception of experimental conditions
	2.6|Pain stimuli
	2.7|Measures
	2.7.1|Heat pain tolerance
	2.7.2|Expected and experienced pain intensity and unpleasantness
	2.7.3|Reoccurring pain
	2.7.4|Pain-­related disability
	2.7.5|Pain-­related catastrophizing
	2.7.6|Pain coping
	2.7.7|Warmth/Competence
	2.7.8|Further measures

	2.8|Provider training
	2.9|Randomization and blinding
	2.10|Statistical analyses

	3|RESULTS
	3.1|Sample characteristics and baseline differences
	3.2|Manipulation check
	3.2.1|Perceived warmth
	3.2.2|Perceived competence

	3.3|Primary outcomes
	3.3.1|Pain tolerance
	3.3.2|Expected pain intensity / unpleasantness
	3.3.3|Experienced pain intensity / unpleasantness


	4|DISCUSSION
	4.1|Strengths and limitations
	4.2|Conclusion

	AUTHOR CONTRIBUTIONS
	ACKNO​WLE​DGE​MENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


