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ABSTRACT ARTICLE HISTORY
Placebo and nocebo responses and effects influence treatment outcomes Received 7 November 2024
across a variety of conditions. The current scoping review aims to  Accepted 20 February 2025
synthesise evidence from systematic reviews and meta-analyses in both
clinical and healthy populations, elucidating key determinants of
placebo and nocebo responses and effects, including individual, clinical,
psychological and contextual factors. Among the 306 publications
identified, 83% were meta-analyses and 17% systematic reviews, with a
predominance of research in medical specialties (81.7%) such as
psychiatry and neurology. Placebo responses were significantly more
studied than nocebo responses. Individual determinants (e.g., age),
clinical determinants (e.g., baseline symptom severity) and
psychological determinants (e.g., expectations) were found to influence
placebo and nocebo outcomes. Contextual determinants, including trial
design and the method of treatment administration, also played critical
roles. Several key underinvestigated areas in the current body of
systematic reviews and meta-analyses were also identified. This scoping
review highlights valuable insights into the determinants of placebo
and nocebo responses and effects on a group level, potentially offering
practical implications for optimising clinical trial designs and enhancing
patient care strategies in clinical practice. However, to fully leverage
these benefits, it is crucial to address the underexplored topics through
more rigorous investigations using a person-centred perspective.
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Clinical practice; clinical
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1. Introduction

The phenomena of placebo and nocebo have garnered increasing attention in health and neuro-
psycho-biological research across a wide range of clinical conditions, due to their significant
impact on patient outcomes and treatment responses (Amanzio & Benedetti, 1999; Benedetti
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et al., 2005). However, a comprehensive overview of common and disease-specific determinants
influencing these phenomena remains elusive.

The term ‘placebo’, introduced in the eighteenth century, denoted the administration of inert
substances to elicit positive responses in patients (Beecher, 1955; Shapiro & Shapiro, 2000), capturing
the prevailing conception of the placebo word within both the public and the medical community.
However, this reflects only a type of intervention where the placebo is considered as an inert treat-
ment. Nonetheless, with the increase of robust evidence, researchers have proposed broader and
more intricate definitions of the placebo phenomena, including the behavioural and psychophysio-
logical processes that become active whenever an individual perceives symptoms and approaches
treatment and/or a context of care (Benedetti, 2008).

Traditionally, literature distinguishes between placebo responses and placebo effects (Evers et al.,
2018). The placebo response has been defined as the positive health outcome of a patient that
occurs following an inert treatment (e.g., a placebo pill) and it includes placebo effects, but also
other non-specific factors, such as the natural course of disease (Enck et al., 2013; Evers et al.,
2018; Kelley, 2018). Placebo responses are generally observed and measured within randomised con-
trolled trials (RCTs), which are clinical studies usually structured with two arms, one administered the
active drug under investigation and the other, the control arm, given an inert substance known as a
placebo. The placebo effect, a less broad term, refers to the positive health changes that occur
specifically due to mechanisms activated by individual and contextual factors, e.g., treatment expec-
tations (Enck et al., 2013; Evers et al,, 2018; Finniss et al., 2010; Hauser et al., 2012; Kaptchuk et al.,
2008), whenever a patient enters a caring context and is either administered an inert treatment
or engages with an active treatment.

Conversely, nocebo effects are driven by individual and contextual factors, such as negative
verbal suggestions and treatment expectations, leading to negative health outcomes (Colloca &
Barsky, 2020). They refer to the occurrence of negative symptoms or worsening of symptoms in
response to an inert or active treatment, and they are measured by comparison to a no treatment
condition or group. Nocebo responses include any negative health outcomes, such as unfavourable
symptoms or adverse events, following an inert treatment, which are partly due to nocebo effects
and partly due to a variety of artefacts, including natural history and regression to the mean
(Colloca, 2019; Schedlowski et al., 2015).

Placebo and nocebo responses and effects are evident across various clinical conditions (Bene-
detti, 2014; Colloca & Barsky, 2020; Rossettini et al., 2020). To date, most studies have primarily
focused on pain (Atlas, 2021). Nevertheless, these effects have been observed across a diverse
range of symptoms conditions, encompassing neurological disorders (e.g., Parkinson’s disease,
migraine, dementia, ADHD), psychiatric conditions (e.g., depression, anxiety, addiction),
gynaecological issues (e.g., premenstrual dysphoric disorder, menopausal hot flashes), cardiovascu-
lar (e.g., cardiomyopathy, hypertension), gastrointestinal disorders (e.g., irritable bowel syndrome,
Crohn'’s disease, nausea), dermatological conditions (e.g., itch, atopic dermatitis, psoriasis), respirat-
ory issues (e.g., cough, dyspnoea), immunological challenges (e.g., allergy, asthma) and sleep dis-
orders (e.g., insomnia) (for a comprehensive review, refer to Frisaldi et al., 2023).

Several studies have attempted to identify the neurobiological correlates of placebo and nocebo
effects (Rossettini et al., 2023; Wager & Atlas, 2015; Zubieta et al., 2005). Neuroimaging studies have
revealed the activation of endogenous opioid systems and the modulation of neurotransmitter
release in response to placebo interventions (Benedetti et al., 2005). For example, the dopaminergic
reward circuitry is implicated in mediating placebo analgesia (Lidstone et al., 2010; Scott et al., 2008;
Wager et al., 2004). Additionally, other studies highlight the involvement of specific brain regions,
such as the prefrontal cortex and anterior cingulate cortex, in modulating placebo-induced pain
relief, reflecting the engagement of cognitive and emotional processing during placebo analgesia
(Bingel et al., 2006; Freeman et al., 2015).

Placebo and nocebo responses and effects derive from a complex interplay of determinants - that
work together to produce and influence these phenomena - such as individual, clinical,
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psychological and contextual factors (Bishop et al., 2017; Di Blasi et al., 2001). These determinants,
either uniquely or in combination, shape behaviours and health outcomes in both healthy individ-
uals and patients. Individual determinants refer to specific personal characteristics or attributes such
as age, sex, race, genetic profiles and personality traits (e.g., Colagiuri et al., 2015; Hall et al., 2015;
Kern et al, 2020; Okusogu et al., 2020; Swider & Babel, 2013; Weimer et al,, 2015). Given the
pivotal role these determinants play in shaping an individual’s health outcomes and susceptibility
to various health conditions or diseases, there have been efforts to identify people susceptible to
placebo effects (i.e., ‘placebo responders’), albeit with inconsistent results (Kaptchuk et al., 2008).
Similarly, clinical determinants, intrinsic to the medical condition being treated, may impact
placebo and nocebo responses or effects. They include, among others, the severity of the disease,
the development of the disease, baseline symptoms at enrolment and the presence of other dis-
eases. For example, diseases with unclear aetiologies or unpredictable courses may leave patients
more vulnerable to the influence of suggestion that alter their expectations and make them more
open to accept placebo treatments (Kisaalita et al., 2011; Lembo et al,, 2021; Neogi & Colloca,
2023; Vollert et al., 2020). Psychological factors, including learning experiences, expectations,
beliefs, attitudes and emotional states of healthy individuals and patients as well as experimenters
and practitioners, can also heavily influence placebo and nocebo responses and effects, potentially
enhancing therapeutic outcomes (Benedetti et al., 2003). Finally, contextual determinants include
factors around the patient and the therapy, patient-provider interaction, clinical setting and treat-
ment characteristics. For example, effective communication, positive patient-practitioner interaction
and clear information enhance therapeutic responses (Kaptchuk et al., 2008; Kelley et al., 2014). Also,
contextual characteristics that researchers and clinicians decided to implement into the experiment
or clinical trial, such as the trial design, the sample size, the study location, the type of treatment in
the active arm, the administration route, the frequency of visits, have been proven to influence
placebo and nocebo phenomena (Colloca & Miller, 2011; Geuter et al., 2017). Table 1 shows an over-
view of these determinants.

Exploring these factors within both placebo and nocebo responses and effects is essential for
understanding the intricate relationship between mind and body in health and disease and for har-
nessing their potential in clinical practice. This paper encompasses a thorough scoping review,
synthesising both basic and clinical evidence related to placebo and nocebo responses and

Table 1. Determinants of placebo and nocebo effects.

Determinant

category Definition Example Reference(s)
Individual Individual invariant characteristics ~ Age, sex, race, genetic profiles, Colagiuri et al,, 2015; Hall et al.,
shaping an individual’s health personality traits 2015; Kern et al., 2020; Okusogu
outcomes and susceptibility to et al., 2020; Swider & Babel,
various health conditions or 2013; Weimer et al., 2015
diseases; associated with concept
of ‘placebo responder’ in RCT
Clinical Intrinsic to the individual's medical ~ Severity of the disease, the Enck & Klosterhalfen, 2020;
condition being treated development of the disease, Kisaalita et al., 2011; Lembo
baseline symptoms at enrolment et al,, 2021; Neogi & Colloca,
and the presence of other disease 2023; Vollert et al., 2020
Psychological Psychological processes (cognitive, Classical conditioning, operant Babel, 2020; Benedetti et al.,
affective and emotional) and conditioning, verbal suggestions, 2003; Colloca & Miller, 2011;
variant characteristics that shape observational learning, Lidstone et al., 2010; Meeuwis
an individual’s behaviour and expectations, beliefs and et al., 2023
decision-making processes, emotional states
including health outcomes
Contextual Factors around the patient and the  Quality of the relationship between  Colloca & Miller, 2011; Geuter

therapy, patient-provider
interaction, clinical setting and
treatment characteristics

patients and practitioners, study
design, administration route,
frequency of visits

et al., 2017; Kaptchuk et al.,
2008; Kelley et al., 2014

RCT = randomised controlled trial.
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effects, with a specific focus on elucidating their determinants, including individual, clinical, psycho-
logical and contextual factors, along with their neurobiological correlates. There exists a gap
between scientific evidence on placebo and nocebo effects and their application in clinical practice
(Evers et al., 2018). By identifying and comprehensively summarising and analysing these factors, we
aim to provide clinicians and researchers with valuable insights into how to effectively implement
and exploit placebo and nocebo effects in clinical settings and potential research needs. This knowl-
edge can contribute to the development of strategies to optimise treatment outcomes, tailor inter-
ventions to individual patient needs, enhance patient care and minimise adverse effects, ultimately
improving the overall efficacy and efficiency of healthcare delivery.

As we aimed to analyse and present the most robust scientific evidence, only systematic reviews
and meta-analyses were considered. The results were discussed to draw insights from the determi-
nants mentioned above. Finally, underinvestigated topics and implications for clinical trials and clini-
cal practice were discussed.

2. Materials and methods
2.1. Study design and registration

Scoping reviews are commonly employed to map the existing literature within a specific field,
posing a broader research question compared to systematic reviews. They prove particularly
valuable when the literature is extensive, complex, or heterogeneous (Peters et al, 2015), as
in this case. We reported this scoping review according to the PRISMA extension for Scoping
Reviews (PRISMA-ScR) (Peters et al., 2015, 2022; Tricco et al., 2018). We followed a protocol
developed a priori, that was registered on Open Science Framework on October 6, 2023
(https://osf.io/9uxke).

2.2. Eligibility criteria

Only systematic reviews and meta-analyses were included in the scoping review. These study
designs were selected for inclusion due to their ability to provide a comprehensive overview of exist-
ing evidence, reduce bias in evidence synthesis and offer standardised methodologies for data
extraction and analysis. Specifically, we included peer-reviewed systematic reviews or meta-analyses
investigating placebo or nocebo responses and effects in healthy individuals or clinical samples that
were available in English. We thus excluded non-peer reviewed publications (e.g., conference pro-
ceedings, preprints), primary research articles, narrative reviews and publications on animals. We
also excluded systematic reviews and meta-analyses of clinical trials that used placebo purely as
an experimental paradigm to assess drug efficacy and safety.

2.3. Search strategy

We searched six databases from their inception to April 11, 2023: PubMed, Scopus, Cochrane Library,
PsychINFO, Embase, Web of Science. To identify potentially eligible studies, the following two search
strategies were used in PubMed: (1) Placebo [Title] OR nocebo [Title]; (2) Placebo [Title] OR nocebo
[Title] AND (clinic*[Title/Abstract] OR clinical practice [Title/Abstract] OR implementation [Title/
Abstract]). Vocabulary and syntax were adjusted across the databases.

2.4. Selection of evidence

Following the search, the output of each database was uploaded on Rayyan (Ouzzani et al., 2016)
separately for each search strategy to start the screening against the inclusion criteria. All identified
studies were collated, and duplicates were removed. Five independent researchers (AB, EAB, JWH,
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Figure 1. PRISMA flow chart.

| (n=5)
l ; ‘Wrong outcome/

Included

MOK, SHM) screened studies in pairs, first by reading title and abstracts. Reasons for exclusion
were reported on Rayyan. Disagreements were resolved by discussion and consensus. The full
texts of potentially eligible articles were then read, and, if included, information was extracted.
See Figure 1 in section 3.1 for the selection process.
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2.5. Data collection

All data were extracted electronically in a pre-developed form using Microsoft Excel software (Micro-
soft Corporation, Seattle, USA). From each publication, we independently extracted bibliographic
information, publication characteristics and other key information related to placebo and nocebo
responses and effects. Bibliographic information included authors, title, journal, year of publication
and Doi. Publication characteristics included the type of evidence (meta-analysis or systematic
review) and topic (placebo/nocebo response or effect); the research setting of included studies
(healthcare setting, lab setting, both); the field of research (e.g., medical specialties, psychology,
neuroscience); the determinants and biological correlates; the publication aim; information about
studies included in the review or meta-analysis (number of studies, sample size, age range/mean);
the study population (healthy vs. clinical). When applicable, the investigated clinical condition,
the type of intervention (e.g., pharmacological, psychological), control group (e.g., placebo, no treat-
ment), outcomes (e.g., pain, anxiety, adherence) and outcome measures (e.g., rating scales, question-
naires), key findings and their interpretation were collected. Other important information including
healthy individuals'/patients’ beliefs and characteristics, experimenters'/practitioners’ beliefs and
characteristics, experimental condition and treatment characteristics, relationship (between exper-
imenter/clinician and subject/patient), biological correlates, clinical implications, bioethical issues
were collected to help discuss the main results.

2.6. Quality assessment

Quality assessment of included papers was performed using the R-AMSTAR checklist, a validated tool
to assess the methodological quality of systematic reviews and meta-analyses (Kung et al,, 2010). A
total score of 11 indicates that none of the AMSTAR criteria were met across the established 11
domains. In contrast, a score of 44 indicates that all the criteria for systematic review excellence
were confirmed in each domain (Kung et al., 2010). Due to the heterogeneity of the articles included
in the scoping review and the potential exclusion bias resulting from the higher scores typically
associated with meta-analyses of RCTs compared to systematic reviews, we opted to conduct a sen-
sitivity analysis on the meta-analyses of RCTs instead of excluding studies based solely on their
scores.

2.7. Synthesis of results

We use a narrative approach to report information from the included studies, in addition to summar-
ising it in tables and figures, without attempting to aggregate findings from various studies, as this is
not the aim of this scoping review. Where appropriate, we include graphical representations to visu-
alise the data.

The selection of evidence is reported in the PRISMA flowchart (Moher et al., 2009). The number of
publications by year is summarised in a trend chart. Descriptive statistics are used to report quality
assessment and sensitivity analysis, the type of evidence (systematic reviews vs. meta-analyses) and
topic (placebo /nocebo responses vs. effects), and the research setting (healthcare vs. lab setting).
The fields of research and determinants are presented as a pie chart and a Sankey plot, respectively.
The determinants of meta-analyses and systematic reviews are described separately, as these two
types of research do not necessarily contain the same type of key information. The results associated
with determinants influencing placebo and nocebo responses are presented in a summary table,
whereas the biological correlates are presented in a narrative form. When possible, the pooled
response rate (PRR, %), effect size (ES), including standard (Cohen’s d or Hedges’' g) or weighted
mean difference (SMD, WMD), the prevalence of placebo-treated patients with at least one
adverse event (AE) and placebo-treated patients who withdrew treatment due to AEs are reported.
Outcomes and their measurement were quite heterogeneous, depending on the clinical conditions.
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Describing each clinical outcome summarised in each review and meta-analysis was outside of the
scope of this review. However, when results were split in multiple different outcomes that cannot be
merged, we reported them separately. For example, clinical outcomes in diabetes patients were
usually reported for both HbA1c (i.e., glycated haemoglobin, an index of the average blood sugar
levels) and weight, two indices that cannot be merged in one single summary outcome.

3. Results
3.1. Selection of evidence

As shown in Figure 1, we identified a total of 3876 publications in the first search strategy and 3927 in
the second search strategy. Following the removal of duplicates, these numbers were reduced to
1668 and 2367, respectively. Upon screening titles and abstracts for relevance, 452 papers under-
went more detailed full-text evaluation. Of these, 146 were excluded for the reasons listed in
Figure 1. Ultimately, 306 articles met the full inclusion criteria.

3.2. Study quality assessment

Quality assessment of the included reviews and meta-analyses is based upon R-AMSTAR checklist.
The mean AMSTAR score is 27.83 + 7.01 (range =11-44), indicating overall moderate quality.
Scores from 11 to 16, classified as Critically Low, encompass 17 publications (5.56%). Scores
between 17 and 22 fell into the Low category, including 60 publications (19.61%). Publications
with scores ranging from 23 to 33, categorised as Moderate, represent the largest group with
157 publications (51.31%). Finally, scores between 34 and 44 were classified as High, comprising
72 publications (23.53%). No differences are found between systematic reviews and meta-analyses
containing RCTs (N= 270, M= 28.10 % 7.09) and other studies (N=36, M=25.81 £ 6.10), t(304) =
1.85, p =.06. Therefore, results on the whole set of selected studies are presented. Sensitivity ana-
lyses results can be found in the Supplementary Materials.

3.3. Summary of evidence

3.3.1. Trends in publication of evidence

To visualise the trends in publication of systematic reviews and meta-analyses on placebo and
nocebo responses and effects over time, we plotted the number of articles published by year
against the years of publications. Figure 2 depicts the overall publication trends, encompassing
both placebo and nocebo research collectively. Additionally, it showcases the comparative trends
in placebo and nocebo publications (along with publications on both responses and effects), from
the inception of the first published systematic review in 1995 to the most recent article available,
at the time of our literature search, on April 11, 2023. As indicated in the figure, the number of sys-
tematic reviews or meta-analyses published annually was quite limited before 2008, with fewer than
10 articles per year. Despite notable fluctuations in the total number of publications each year, a
gradual increase can be observed since 2008, with peaks in 2020 (23 articles) and 2022 (45 articles).
When comparing the trends in publications addressing placebo research to those addressing
nocebo research, it is evident that very few systematic reviews or meta-analyses on nocebo were
published before 2014.

3.3.2. Types and topic of evidence
Of the 306 selected records, 254 were meta-analyses (83%) and 52 were systematic reviews (17%).
Most of the records (n =270, 88%) referred to placebo and nocebo responses in RCTs.

The distribution of publications on placebo and nocebo was assessed, highlighting the frequency
and corresponding percentages of publications. 240 systematic reviews and meta-analyses on
placebo were identified, constituting 78.43% of the total. Within this category, the majority
focused on placebo responses (195 publications, 81.25%), followed by placebo effects (36
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Figure 2. Trends in publication of systematic reviews and meta-analyses on placebo and nocebo.

Note: It should be noted that we only considered publications from January to April of 2023. As a result, the apparent decline in the number of
publications may not reflect the actual trend, but rather the fact that we have only screened a portion of the literature for 2023.

publications, 15.00%), and a smaller subset addressing both responses and effects (9 publications,
3.75%). On the other hand, 49 systematic reviews and meta-analyses on nocebo were identified,
representing 16.01% of the total. Among these, the predominant focus was on nocebo responses
(41 publications, 83.67%), followed by publications investigating nocebo effects (8 publications,
16.33%). A subset of systematic reviews and meta-analyses examined both placebo and nocebo,
comprising 17 publications, with placebo and nocebo responses being the primary focus in 11 pub-
lications (64.71%) and effects in 6 publications (35.29%).

3.3.3. Research setting

The selected meta-analyses and systematic reviews consist of placebo and nocebo studies across
different research settings (i.e., the laboratory setting, the healthcare setting or both). The majority,
accounting for 260 (84.97%), referred to studies within healthcare settings, reflecting a strong focus
on real-world clinical scenarios. It is noteworthy that these publications predominantly analysed
RCTs that investigated placebo responses. A total of 16 (5.23%) publications consisted of studies con-
ducted in a laboratory setting, namely in a controlled experimental environment. Additionally, 30
publications (9.80%) were based on studies conducted in both laboratory and healthcare settings
(e.g., medical centres and university hospitals) indicating a blended approach that encompasses con-
trolled experimental conditions as well as practical healthcare settings.

3.3.4. Field of research

As shown in Figure 3, most systematic reviews and meta-analyses on placebo and nocebo fall under
the umbrella of Medical Specialties, constituting 81.70% of the total, with a diverse range of disci-
plines within this category. Notably, Psychiatry emerges as a prominent field with 28.40% of the
total, highlighting the substantial focus on placebo and nocebo responses and effects in mental
health. Neurology follows closely with 24.20%, indicating a significant presence of studies within
neurological research. Gastroenterology and Rheumatology also show notable engagement, contri-
buting 14.00% and 7.20%, respectively. Other Medical Specialties such as Dermatology and Urology
are also represented (3.60% and 3.20%, respectively). Among fields beyond Medical Specialties,
Various disciplines (i.e., publications including studies on more than one medical specialty)
account for 5.20%, followed by Psychology at 3.60%, and Neuroscience at 3.30%. Together these
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Figure 3. Pie chart of selected studies by field of research.

results reflect the interdisciplinary nature of research on placebo and nocebo responses and effects.
Methodology, Pharmacology, General Medicine, Alternative Medicine, and Sport Medicine are less
represented with less than 2.00% each. It is worth noting that there are only three systematic
reviews providing data about the implementation of placebo and nocebo into Clinical Practice in
general (i.e., not within specific specialties).

3.3.5. Determinants and biological correlates

Figure 4 illustrates the frequency and percentage of publications categorised by publication type,

based on the determinants and biological correlates associated with placebo and nocebo effects.
Most systematic reviews and meta-analyses on placebo studies aimed to determine the magni-

tude of placebo responses by summarising the pooled response rate (PRR, %) or effect size (ES),

A) B)

Clinical determinants 27, 61%

I Contextual determinants 71, 35.5%
I Clinical determinants 60, 30%

Meta-analysis
Meta-analysis
o
Placebo e Nocebo 44,90%
240 I More than one 48, 24% 49 I Contextual determinants 9,21%
= Biological correlates 8, 4%
= Individual determinants 6, 3% I vorotanone 6.14%
= Psychological determinants 6, 3% _ )
SYCROiogiea. Selrmnank = Individual determinants 1,2%
Clinical practice 1, 0.5%
I Systematic review o i J systematic review = Psychological determinants 1, 2%
40.17% B Clinical determinants 11, 27.5% yeholog! A
< 5,10%
® Contextual determinants 10, 25% W Clinical determinants 2, 40%
= More than one 6, 15% "
o] Qo 4, 10K = Psychological determinants 2, 40%
= Methodological aspects 4, 10% = Contextual determinants 1,20%

~ Biological correlates 3,7.5%
~ Clinical practice 2, 5%

Figure 4. Sankey plot of publications on placebo (A) and nocebo (B) by publication type (N, %).



10 A. BAGNIS ET AL.

including standardised (Cohen'’s d, Hedges’ g, SMD) or weighted (WMD) mean differences. PRR indi-
cates the measured improvement of a patient in a clinical trial after receiving a placebo treatment,
with higher values meaning a higher improvement. ESs are associated with patient health improve-
ment (positive ES values) or symptom reduction (negative ES values) in the placebo arms in clinical
RCTs compared to baseline (i.e.,, no treatment). Systematic reviews and meta-analyses on nocebo
response studies aimed to determine the prevalence and magnitude of nocebo responses by deter-
mining the prevalence of placebo-treated patients with at least one adverse event (AE) and placebo-
treated patients who withdrew treatment due to AEs. Systematic reviews and meta-analyses on
nocebo effect studies, instead, report on the effect size of induced nocebo effects compared to
control.

Table 2 reports narrative results of systematic reviews. Table 3 summarises the meta-analytic
results for healthy and clinical patients by research field and condition. Only research field categories
(see Figure 3) with a frequency of at least 3% are listed, except for Medical Specialties, which are all
reported. When possible, results in the ‘Various’ category were sorted into the other categories
according to the clinical conditions investigated. Finally, when these were measured in the original
studies, individual, clinical, psychological and contextual determinants influencing results were
reported.

Regarding individual factors, age appears as an individual determinant across multiple conditions.
Younger age is associated with greater placebo and nocebo effects in obsessive-compulsive disorder
(Mohamadi et al., 2023), schizophrenia (Agid et al., 2013; Fraguas et al., 2019; Leucht et al., 2018),
bipolar disorder (Dodd et al., 2019), epilepsy (Rheims et al., 2008), neuropathic pain (Arakawa
et al,, 2015), genetically determined intellectual disability (Curie et al., 2015), fibromyalgia (Mitsikos-
tas et al.,, 2012), asthma (Yang et al., 2014) and non-alcoholic steatohepatitis (Ng et al.,, 2022). Age
seems to have less impact on placebo responses in gastroenterological diseases and with an oppo-
site effect, as placebo responses increased with the mean age in participants with chronic idiopathic
constipation (Nee et al., 2019). Similarly, older individuals with attention deficit hyperactivity disorder
(ADHD) (Ramirez-Saco et al., 2022) and those with osteoporosis (Kravvariti et al., 2023) showed
higher nocebo responses. The impact of sex appears less consistent. Reduced placebo responses
and adverse event rates have been shown in bipolar (Yildiz et al., 2011) and depressive (Meister
et al, 2017) disorders, in placebo arms with a greater proportion of men. Similarly, it has been
found that women report more pain after a nocebo intervention (Bagari¢ et al., 2022; Vambheim
& Flaten, 2017). Instead, increased placebo effects in pain (Vambheim & Flaten, 2017) and in itch
(Lee et al, 2020) were found in studies with male predominance. Moreover, it has been found
that the placebo effects in nausea (Quinn & Colagiuri, 2015) and pain (Vambheim & Flaten, 2017)
varied depending on sex, with men more susceptible to suggestion and women to conditioning.
Finally, only one systematic review took into consideration the role of the experimenter’s or clini-
cian’s sex on placebo effect, showing that participants reported lower pain when tested by an exper-
imenter of the opposite sex (Daniali & Flaten, 2019). However, only two studies included in the
review investigated the role of experimenter/clinician sex on placebo/nocebo effects, showing no
reliable tendency.

Clinical determinants such as baseline disease and symptom severity, disease duration and dis-
order subtype show relevance across various conditions, albeit with some distinctions. Higher
placebo and nocebo responses correlate with lower baseline symptoms severity in schizophrenia
(Fraguas et al., 2019; Palermo et al., 2019), depression (Papakostas & Fava, 2009) and in neuropathy
(Arakawa et al.,, 2015; Jutzeler et al., 2018), but with greater severity of illness or symptoms in indi-
viduals with alcohol use disorder (Del Re et al., 2013), obstructive sleep apnoea (Labarca et al., 2023),
arthritis (Erre et al., 2022), fibromyalgia (Chen et al.,, 2017) and atopic dermatitis (Lee et al., 2020). In
gastroenterology, higher disease activity or a disease duration exceeding five years before enrolment
were associated with lower placebo response rates (Jairath et al.,, 2017; Sedano et al., 2022). Higher
entry scores (i.e., baseline symptom scores required for eligibility) were positively correlated with
placebo response rates in Crohn’s disease (Su et al., 2004); however, ulcerative colitis showed an



Table 2. Narrative results of systematic reviews across clinical conditions.

Field of
research

Condition

Topic of
evidence

Results

Individual determinants

Clinical
determinants

Psychological
determinants

Contextual
determinants

Psychiatry

Neurology

Dermatology

Mood
disorders

Headache

Various
cutaneous
conditions

Placebo

Nocebo

Placebo
and
Nocebo

Despite evidence that placebo
determinants may influence patient
outcomes, antidepressant trials often
fail to report on many of these,
including the healthcare environment,
practitioner characteristics, patient-
practitioner interactions and non-
pharmaceutical aspects of
medication.®

Placebo arms in anti-migraine
medication RCTs showed high rates of
adverse events, mirroring those of the
active medication. These included
anorexia and memory difficulties often
associated with anticonvulsants,
suggesting a link to the active
medication’s side effects. These
findings support the expectation
theory of placebo and nocebo effects
and are unaffected by variables, such
as race, age, weight, or migraine
characteristics.’

Placebo and nocebo effects were
induced via verbal suggestions,
conditioning and social induction, but
differences in study designs,
conditioning paradigms, medical
conditions and outcome measures,
hinder comparability between studies.
In healthy participants, outcomes were
most consistent for self-reported itch
and histamine responding. Self-
reported and behavioural (e.g.,
scratching) outcomes were more
consistent than physiological
outcomes. Most studies focussed on
atopic dermatitis and allergic rhinitis,
while research on other conditions,

None

None

None

None None

None None

None Placebo response/effect

induction'®®

None

None

None

(Continued)
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Table 2. Continued.

Field of

research Condition

Topic of
evidence

Results

Individual determinants

Clinical
determinants

Contextual
determinants

Psychological
determinants

Physiatry Pain

Otolaryngology  Burning

mouth
syndrome

Psychology Pain

Various

Placebo

Placebo

Placebo

Nocebo

Placebo

such as psoriasis and chronic urticarial
was limited."8

Nine studies showed that sham oral,
compared to sham laser, medications
significantly improved average self-
reported pain scores for non-specific
LBP across acute, subacute and chronic
conditions. 2"

A positive placebo response was
observed in 13 studies. In 7 of these,
the placebo response was statistically
equivalent to the active treatment. This
effect was particularly strong in
patients receiving the placebo
compared to ALA in a crossover trial
where the placebo preceded ALA."!

Experimenters/clinicians of the opposite-
sex tended to induce lower pain
reports. Greater confidence,
competence, professionalism and
positive nonverbal behaviours
contributed to lower pain reports and
higher placebo effects.*””

Men showed a stronger response to
placebo treatment, with larger placebo
effects induced by verbal
information.?”>"

Lower clinician status resulted in higher
pain reports and stronger nocebo
effects; negative nonverbal behaviours
led to higher pain reports and
increased nocebo effects.*””

Females responded more strongly to
nocebo interventions and showed
larger nocebo effects induced by
conditioning procedures.?”*"

Optimism was relatively consistently
associated with increased placebo
responses.'*®

The evidence supports strategies to
enhance patient expectancies by (1)

None

None

477275 (linicians’

Patients’ sex
a7%
sex””, clinicians
confidence*””, clinicians’

* « o s
competence®””, clinicians’
professionalism®””, clinicians’

i
status®’

Patients’ sex?’”>", clinicians’
status®’

Personality traits'*®

None

None

None

None

None

None Route of

administration?2>”

Active treatment
type', trial
design’

None

Nonverbal None
behaviours‘w*, placebo
response/effect
induction?”*"

Nonverbal None
behaviours*”*, nocebo
response/effect
induction®”>”

Patients’ expectations**  None
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improving their expectations about
medical procedures and teaching them
how to cope with these, (2)
strengthening their self-management
skills and ability to communicate with
health-care providers and (3)
enhancing their belief in the benefits
of effective treatments.**

Nocebo Pessimism was relatively consistently Personality traits
associated with nocebo responses; fear
and anxiety seem to increase the
likelihood of perceiving negative
treatment effects.'*®

Research with  Placebo Caffeine and nicotine expectancies None None Expectations®’ None
healthy typically reduce cravings; where
participants expecting caffeine tends to improve
accuracy, the effects on reaction time
are unclear.?’

Nocebo  Believing one is under the influence of  Patients’ sex'>" Presence of Expectations'"#', Conditioning
alcohol may increase cravings, but the anxiety or emotional state'”, duration™”,
differential effects between alcohol depression'” nocebo response/ generalisation'>*
and placebo is unclear; alcohol effect induction"”
expectancies result in similar cognitive
performance, slower reaction times
and impaired inhibitory control,
compared to actual alcohol use;
nicotine expectancies improve
attentional filtering of distractor
stimuli.®'

The nocebo response varied based on
learning circumstances, expectations,
emotional state and participant
characteristics. It can be reduced or
prevented through latent inhibition,
positive mood induction, or a previous
placebo induction.’”

Various Various Placebo Placebo interventions are most effective  Patients’ sex*?’ None Patients’ None
at reducing nausea in people with high expectations®?,
expectations or existing symptoms, placebo response/
especially when accompanied by effect induction®?’
convincing instructions. Purely
instructional effects are harder to

138 None None None

(Continued)
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Table 2. Continued.

Field of Topic of Clinical Psychological Contextual
research Condition evidence Results Individual determinants determinants determinants determinants

achieve, with combined or
conditioning manipulations generally
proving more effective.

Nocebo Many studies focused on the None None None Nocebo agent'®®",
psychomotor performance of healthy trial design'®®"
individuals. A subset reported nocebo
effects, which were prominent in
studies of healthy people’s sports
performance. In Parkinson’s disease,
the nocebo effect only influenced
reaction time, but not finger tapping or
diadochokinesia.'®"

Note: *Placebo or nocebo effects (i.e., involving no-treatment or natural history control conditions).
The numbers associated with the results refer to the systematic reviews from which the data were extracted; the full list with corresponding numbers can be found in the Supplementary Materials.
Abbreviations: ALA = Alpha Lipoic Acid; LBP = Low Back Pain.
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Table 3. Magnitude of placebo and nocebo effects/response across clinical conditions.

Topic of Individual Psychological
Field of research Condition evidence Results determinants Clinical determinants determinants Contextual determinants
Psychiatry Mood disorders Placebo  Pooled response rate: Patients'age®®,  Baseline disease None Number of sites’®'59.163.188:294

- Depression: 30— patients’ sex severity?>24217, publication year'3'13%163217.282
509p2440.79.120121, 294 depression onset'®’ probability of receiving
140,163,188,189,209,217,257,282 depression type?®, placebo™ 189299217 yial

- Bipolar disorder: 31— refractoriness® duration”®"®°, subj. vs obj.
399'7-267:294 measures' 623¢ funding

Pooled effect size: source'"1%3, country'®*1>°

- Depression: d = 0.80- sample size'®’, placebo type'®,
1.85%5236 g =0.33- hospitalisation length', run-in
16023024628 171131, oppy — period®*®, comparator drug?,
0.17-1.22575% 15 sMD = number of failed interventions'®',
—251%3 number of sites?*

- Bipolar disorder: g = 0.29%

Nocebo  AE rate: Patients’ age®®,  Depression onset'® Patients’ Country %8, study phase %,

- Depression: 45-76%>%°718%: weight’?, expectations publication year'®
195 patients’ sex'® (treatment naive

- Bipolar disorder: 68%® Vs

Drop-out rate: experienced)*®

- Depression: 4-
5%57,1 89,195,297

Anxiety-related Placebo  Pooled response rate: Patients’ age'”  None None Measurement tools*'®”, number of

disorders

- Social phobia: 23%>'2

- Anxiety: 38-409%%°¢

- OCD: 31%*

Pooled effect size:

- Anxiety: g =1.03""; SMD =
0.45-1.01%%7%°

- 0CD: g = 0.50-0.60'"" 26%
SMD = 0.58'%%; d =0.32"’

- Panic disorder = d = 0.572

site®0212, subj. vs obj. measures?,

analysis methods'®’, publication
year?, funding source®,

country®®, sample size'?

(Continued)
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Table 3. Continued.

Topic of Individual Psychological
Field of research Condition evidence Results determinants Clinical determinants determinants Contextual determinants
Schizophrenia Placebo  Pooled response rate: Patients’ Baseline severity of None Trial duration®®7>"82288 sample
21.3%"' Pooled effect size:  age'’>"’ positive symptoms”, size”>'%, ratio of patients
g=0.13-0.64"", d = disease duration’ assigned to active vs. placebo
2.917% SMD = —0.33' arm®, active arm number””,
funding source’*, publication
year’®, number of site’®, number
of country'®, country’®,
treatment setting'®?
Nocebo  AE rate: 66.3%°" None Level of psychiatric None None
Drop-out rate: 5-7%2"**%’ symptomatology?'*
ADHD Placebo  Pooled response rate: 23— Patients’ Inattentive subtype®”’, None Publication year**®®, country®®,
330430207 ethnicity®®’ presence of raters®®, lack of previous
Pooled effect size: SMD = comorbidities?®’, stimulant treatment®®’
—0.36 - —0.75°%¢ baseline disease
severity®®
Nocebo  AE rate: 55.5%2%° Patients’ age®”®  None None Treatment duration??®, AE
Drop-out rate: 2.4%% collection method??®, active
treatment type®?,
psychotherapy®®®, raters®®
Substance use Placebo  Pooled effect size: g=0.90°> None Baseline disease severity®>  None Subj. vs obj. measures™>, treatment
disorders duration®, administration
frequency®?
Nocebo  Drop-out rate: 3.5%% None None None None
Pervasive Placebo  Pooled response rate:19%>°>  None Baseline irritability level”®, None Raters (caregiver vs.
development Pooled effect size: g = 0.45'8 response to active clinicians)?*>'®" risk of bias?*?,
disorders intervention'®’ dosing regimen®?% sample
size?>2, number of site??,
publication year*?, use of
symptoms threshold®*?, active
treatment type'®', country'®’
Neurology Epilepsy Placebo Pooledﬂrgegggnse rate: 10% — Patients’ age”>>  Active arm efficacy® None None
17%"7
Nocebo  AE rate: 60-61%2%3% Patients’ age”>  None None None
Drop-out rate: 1-
6%233,296,297,303
Headache Placebo  Pooled response rate: None None None Trial design®®'77178,
- CM: 24% — 68%’ "4 country68’177'178, route of
50,178,266

- EM: 24% — 66%°%71142

- Migraine: 21% —
38%50,89,172,177,178,187

administration

WV LISINOVE Y () 9L



Pooled effect size:
- Migraine: SMD = —1.76%¢¢

Nocebo  AE rate: None None None Country'”’

- EM: 18- 33%142,194,299

- Migraine: 10 - 30%'72177:232

Drop-out rate:

- EM: 0_10%142, 194,297,299

- CM: 1%

Neurodegenerative ~ Nocebo  AF rate: None None None Trial design?'>®6, sample size?®,
diseases - Multiple sclerosis: 25% — publication year*8, treatment

89956213 duration®®

- Motor neuron disease:
78.3%*

- Parkinson’s: 56-65%"° ">

- Multip2|8e3system atrophy:
64.2%

- Cerebellar ataxia: 13.8%"

Drop-out rate:

- Parkinson’s: 5-10%'>" 22
258,297

- Motor neuron disease:
84962

- Multiple system atrophy:
7.59%%%

- Cerebellar ataxia: 4.8%"

Neuromuscular Placebo  Pooled response rate: None None None Trial duration®37, funding
disorders - Restless legs syndrome: source®3, subj. vs. obj.

40.09%"® measures®>>

Pooled effect size:

- Restless legs syndrome:
g= —141%

- Myasthenia gravis: d =
0.247°

Nocebo AE rate: None None None None

- Myasthenia gravis: 80.1%>"%

- Restless legs syndrome:
4536%>°

(Continued)

[l (®) M3IAY ADOTOHIASA HLTVIH



Table 3. Continued.

Topic of Individual Psychological
Field of research Condition evidence Results determinants Clinical determinants determinants Contextual determinants
Drop-out rate:
- Myasthenia gravis: 2.4%%®
Neuropathy Placebo  Pooled response rate: Patients’ age'?,  Baseline pain'>"*, time None Treatment duration'?, dosing
- HIV pain: 35% — 43%>"1%7 patients’ sex'**  course?’* regimen'?, active treatment
- DPN: 18-2791231137274 type’’
- p-Nep: 23%'2
- PHN: 11 —199%'>?"
- PT: 15%"?
- c-NeP: 14%'?
Central pain: 7.2%"'
Pooled effect size:
Neuropathic pain: SMD = -
062"
Nocebo AE rate: None None None None
Neuropathic pain: 52%2"®
CIDP: 42%°*
Drop-out rate:
Neuropathic pain: 6%2'% 27
DPN: 5.8%°°
CIDP: 2.1%°%
Chronic fatigue Placebo  Pooled response rate: 9.6%>°  None None None Active treatment type>®
syndrome
Sleep-related Placebo  Pooled response rate: None Baseline hypersomnia'*® None Subj. vs obj.
disorders Insomnia: 63-749 2712921 measures'00128:148:184,203,293%
Pooled effect size: treatment duration '%%12°,
Insomnia: d =0.70- placebo type'*, publication
1.61'°018% g = 0.27- year'®, sample size', dosing
0.66'%5%°%"; SMD = regimen'?®
—0.09 - —0.36°%; SMD
= 030-0.54*
Obstructive sleep apnoea:
SMD= -1.88 -
-2.84'%
Intellectual disability Placebo  Pooled effect size: g=0.47*" 1Q level®, Presence of dementia*® None Subj. vs. obj. measures*
patients’ age®
Stroke Placebo  Pooled effect size: g = 0.47'*°  None None None None
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Gastroenterology

Rheumatology

- Bowel disorders

Functional
dyspepsia

Oesophageal
disorders

Ulcer

Arthritis

Placebo

Nocebo

Placebo

Nocebo

Placebo

Placebo

Patients’ age®®®,
patients’ sex?%

Pooled response rate:
- Crohn'’s disease: 16—
56%6,73,89,123,218,262

- IBS: 36—
43%20,59,63,70,72,219,221

- AP-RFGD: 41%'%*

- Colitis: 20—
34%83,95,1 22,124,176,247,263

- Constipation: 13-29%>*2%

Pooled effect size:

- Constipation: SMD = 0.71-
1.29%%

- Faecal incontinence: SMD
= —126 - —1.53%°

AE rate:

- IBS: 32% — 71%'%174
Drop-out rate:

- IBS: 5%

None

Pooled response rate: 40— None
449%*"""% Pooled effect
size: SMD= —0.32 -
—-0.54'% WMD= —0.11 -
-335'%

Drop-out rate: 7%%”

Pooled response rate:

- Gastro-oesophageal reflux
disease: 18.85%"

- Esophagitis: 4-14%'7°2"3

None
None

Pooled response rate: 36— None
44%*

Pooled response rate:

- JIA7-55%*

- Osteoarthritis: 30-44%' '

- Rheumatoid arthritis
(ACR20): 29-339% 5204265

- Psoriatic arthritis: 20.3%

- Knee osteoarthritis: 47—
52%224

None

Entry score 1221 76,262,247’

disease duration before
enrollment122,124,1 76’
disease activity®®122263,
baseline symptoms
severity®?, baseline
disease severity'??,
presence of
comorbidities”®

None

None

None
Esophagitis type **, natural
disease history'’®

None

Rate of patient with
systemic JIA at
enroliment'?, baseline
symptom severity®*®

None

None

None

None
None

None

Patients’
expectations
(blinded vs open
placebo)?*®

20,122,123,124,176,247
6,59,73,262,263
59,72,73,104
83,221
,

Trial design
number of visits
treatment duration
country®®”>#  trial duration
active treatment type?'®, subj. vs
obj. measures’?, outcome
definition rigidity®®, diary
keeping®, follow-up duration®,
publication year®®, dosing
regimen?’, sample size®’, run-in
period duration?®, intervention
frequency?'

Trial design'’*

Trial duration"*, assessment
frequency'", responder
definition?’

None

Outcome parameters (histological
vs symptomatic)'”>*'3, PP
therapy at baseline'’>*®

Dosing regimen*®

Route of administration'®2%2%,

subj. vs obj. measures''® 2%
publication year®*2%*, country®*,
active treatment strengt

h298
:
sample size?*®

(Continued)
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Table 3. Continued.

Field of research

Condition

Topic of
evidence

Results

Individual
determinants

Clinical determinants

Psychological
determinants

Contextual determinants

Dermatology

Urology

Fibromyalgia

Chronic
inflammatory skin
diseases

Allergic skin
diseases
Urinary conditions

Nocebo

Placebo

Nocebo

Placebo

Nocebo

Placebo

Placebo

Nocebo

Pooled effect size:
- Osteoarthritis: g =0.12—
0.7716, 298

AE rate:
- Rheumatoid arthritis: 44—
540,249,265

Pooled response rate:
18.6%* Pooled effect size:
SMD = 0.42-0.52%"%°

AE rate: 67.2%'> Drop-out
rate: 9-119%°*°51%3

Pooled response rate:

- Atopic dermatitis: 6—
39'9%5,11,152

- Hidradenitis suppurativa:
10-30%°

- Psoriasis: 0-5%

Pooled effect size:

5,10,149

- Chronic idiopathic urticaria:

SMD= 1.71%7
- Psoriasis: SMD = 1.04%7®
- Atopic dermatitis: SMD =
0.75%%

AE rate:
- Psoriasis: 52-53%°

Pooled response rate: 32%°

Pooled effect size:

- Overactive bladder: SMD =
—0.45 - —1.18%62

AE rate: 3-5%2%

None

Patients’ age>",

patients’ sex*®

Patients’ age'®

Patients’ sex'*?

None

None

Patients’ age®®!

None

None

Disease duration®”",
baseline pain®

Presence of other
conditions'®®
Itch severity at baseline'

None

None

None

None

None

None

None

None

None

None

None

Patients’
expectations
(previous

medications)?%?

None

Active treatment strenght®>”

Sample size'”

152

Trial design <, trial duration*?,
152

active arm number >4,

concomitant topical therapy'*?

None

Subj. vs obj. measures®

None

None
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Sexual dysfunctions  Placebo  Pooled effect size: None Presence of PTSD?*° None None
- Erectile dysfunction: g =
0.35%%°
Oncology Cancer Placebo  Pooled response rate: None Cancer type®®'7° None None
- Cancer-related fatigue:
29%133
- Cancer: 1%%°
Nocebo  AE rate: 85-95%' /%2384 None None None None
Drop-out rate: 2—
4%231,238,254
Physiatry Pain Placebo  Pooled response rate: None None None Follow-up time®®"
- LBP: 20-53%°"1%
Pooled effect size:
- LBP: SMD = —-0.19 -
—2.71%%"
- Neck pain: d= 1.03""®
Endocrinology Diabetes Placebo  Pooled effect size: Patients’ age'®*,  Diabetes duration'®*, None Route of administration®%'%*
- TIDM: WMD ypp1c= patients’ sex'®*  diabetes type'®* country™’
—0.06"%; WMD eight =
0.33'%
- T2DM: WMDHbA‘Ic= -0.12
_ _0.2652,91,101,164;
WMD oine= —0.40 —
-1 '3352,9q,'|60,'|54
Nocebo  AE rate: 18-75%2 None None None Route of administration®?
Osteoporosis Nocebo  Drop-out rate: 8%'* Patients’ age'  None None None
Cardiology Hypertension Placebo  Pooled effect size:g= —0.27 None None None Study quality®®®, number of site
- —0.49%° visits**
Gynaecology Menopause Placebo  Pooled effect size: SMD = BMI'® Presence of breast None Active treatment type'®’, treatment
—24.38 - —51.2'611% cancer'%® duration "%, active arm
number'®®
Sexual dysfunction ~ Placebo  Pooled effect size: WMD = None None None None
3.62%
Pulmonology Asthma Placebo  Pooled response rate: 34— Patients’ age®®>  FEV1 at baseline? None Season of treatment®®?, subj. vs obj.
51%22822 Pooled effect measures??®
size: WMD =0.11"%?
(Continued)
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Table 3. Continued.

Topic of Individual Psychological
Field of research Condition evidence Results determinants Clinical determinants determinants Contextual determinants
Allergic rhinitis Placebo  Pooled response rate: 57%*2®  None None None Subj. vs obj. measures??®
Cough Placebo  Pooled %’Eect size: SMD = None Cough type'>® None Treatment duration'>®
—0.94
Cystic fibrosis Placebo Pooleq”effect size: SMDgw =  None None None None
0.09
Surgery Various Placebo  Pooled effect size: SMD = None None None Subj. vs obj. Measures?8428>
0.1 3_0.55136,284,285
Dentistry Pain Placebo Pooledmrgzs3ponse rate: 10— None None None Active treatment type®?®
29% ™
Nocebo  AE rate: 22.8%% Drop-out ~ None None None None
rate: 0.24%%°
Hepatology Pancreatitis Placebo  Pooled response rate: None None None Trial design®, run-in period®,
19.9%%° washout period®®
Non-alcoholic Placebo  Pooled response rate: 11.65-  Patients’ age®®,  None None None
steatohepatitis 3395173208 ethnicity**®
Nocebo  AE rate: 68%>’' Drop-out None None None Study phase®’”, funding source?”"
rate: 3.1%>"
Otolaryngology Meniere disease Nocebo  AE rate: 42.3% None None None None
Burning mouth Placebo  Pooled response rate: 72%'*  None None None None
syndrome
Bariatrics Obesity Placebo  Pooled response rate: None Presence of diabetes®’ None Trial duration®’
20.4%°7
Nocebo AE rate: 73.7%°’ Drop-out None None None None
rate: 5.2%°’
Various Various Placebo Pooled effect size: None None None Control condition?®®", outcome
- OLP vs controls: SMD = parameters'%¢"
0.72-0.88%3"%8%"
- Chronic peripheral diseases:
g=021""
Nocebo  AE rate: None None None Coil type®®*

- Sham TMS: 13.6%**
Drop-out rate:

- Sham TMS: 2.7%3%
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Psychology Pain Placebo  Pooled effect size: d = 0.45- None None Placebo response/  Clinical vs exp. study , pain
1.372447279% g=0.64- effect induction®***
1.737484 induction®”®”
Nocebo  Pooled effect size: g= 0.62- None None None Nocebo induction®®*
1.03%%%" Drop-out rate:
6.1%%

Note. *Placebo or nocebo effects (i.e., involving no-treatment or natural history control conditions).

Scores are reported from highest to lowest within each condition. Larger values indicate a stronger placebo or nocebo response or a larger placebo or nocebo effect. The numbers associated with the
results refer to the meta-analyses from which the data were extracted; the full list with corresponding numbers can be found in the Supplementary Materials. Abbreviations: ACR20 = American
College of Rheumatology 20% improvement; AE = adverse event; AP- RFGD = Abdominal Pain-Related Functional Gastrointestinal Disorders; CIDP = chronic inflammatory demyelinating poly-
neuropathy; CM = chronic migraine; c-NeP = central neuropathic pain; d = Cohen’s d; DGBI = disorders of gut-brain interaction; DMT = disease-modifying treatments; DPN = diabetic polyneuro-
pathy; EM = episodic migraine; FEV1 = forced expiratory volume in 1 sec; g = Hedges' g; IBS = irritable blow syndrome; JIA = Juvenile Idiopathic Arthritis; LBP = low back pain; OCD = obsessive
compulsive disorder; OLP = open label placebo; PHN = postherpetic neuralgia; p-NeP = peripheral neuropathic pain; PT = post-traumatic peripheral neuropathic pain; PTSD = post-traumatic
stress disorder; RCT = randomised controlled trial; SMD = standardised mean difference; ST= symptomatic treatments; TIDM = type 1 diabetes mellitus; T2DM = type 2 diabetes mellitus;
TMS = transcranial magnetic stimulation; WMD = weight mean difference.
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opposite trend, with lower endoscopy scores correlating with higher placebo response rates (Jairath
et al,, 2017; Sedano et al,, 2022).

Systematic reviews, compared to meta-analyses, provide more in-depth insight into psychologi-
cal determinants. Notably, the way placebo effects are induced (i.e., through processes such as verbal
suggestions, conditioning, or social learning) significantly impacts placebo and nocebo responses,
yet variations in study designs, including differences in instructions and conditioning paradigms,
complicate comparability of effect sizes across studies (Meeuwis et al., 2020; Petersen et al., 2014;
Vase et al., 2002). It has been shown that higher placebo responses often occur in individuals
with high positive expectations or existing symptoms, with combined or conditioning manipulations
proving more effective (Quinn & Colagiuri, 2015). An extensive systematic review reported evidence
for a global influence of positive outcome expectancy on treatment enhancement (Crow et al., 1999).
Additionally, patients’ expectations were highlighted as a psychological determinant influencing
nocebo response in psychiatric and urological conditions: being treatment-naive (Dodd et al.,
2019) was protective against adverse events, while having already received the same medications
(Mostafaei et al., 2022) facilitated adverse events. Finally, it has been shown that unawareness of
an inert treatment is crucial to trigger a more pronounced placebo effect (Zhang et al., 2008),
while meta-analyses on open-label placebo indicate that deception might not be necessary to
trigger placebo effects (Charlesworth et al., 2017; von Wernsdorff et al., 2021).

Contextual determinants associated with the RCT context, such as trial duration, trial design, sample
size, the number of study sites, frequently influence placebo and nocebo responses. Trial duration was
positively associated with the magnitude of placebo improvement in depression (Furukawa et al., 2016;
Liet al,, 2019), atopic dermatitis (Lee et al., 2020), restless legs syndrome (Fulda & Wetter, 2008; Silva et al.,
2017), irritable bowel syndrome (Pitz et al., 2005), ulcerative colitis (Garud et al., 2008) and obesity (Chin
et al,, 2022). However, greater placebo improvement was found to be associated with shorter trial dur-
ation in schizophrenia (Agid et al., 2013; Czobor et al., 2022; Matsusaki et al., 2018; Welge & Keck, 2003)
and functional dyspepsia (Huang et al., 2021). It has been shown that placebo and nocebo response rates
in migraine were notably higher in studies with a parallel design compared to cross-over studies (Fer-
nandes et al., 2008; Macedo et al., 2006, 2008; Papadopoulos & Mitsikostas, 2010), and that response
rates vary depending on whether trials are designed for induction or maintenance, with higher rates
observed in induction colitis trials (Jairath et al., 2016, 2017; Macaluso et al., 2019; Sedano et al.,, 2022).
Moreover, the larger the trial, as reflected by either the number of participants or the number of
study sites, the higher was the response to placebo and the nocebo drop-out rate across conditions
(Bosman et al., 2021; Bridge et al., 2009; Dobson & Strawn, 2016; Fraguas et al., 2019; Leucht et al.,
2018; Meister et al., 2017; Mitsikostas et al., 2012; Oosterbaan et al., 2001; Siafis et al., 2020; Zhang
et al., 2008). Interestingly, the higher probability of receiving the most effective treatment increases
the magnitude of placebo effects in arthritis (Zhang et al., 2008), fioromyalgia (Chen et al.,, 2017),
chronic fatigue syndrome (Cho et al., 2005), menopause (Li et al., 2017) and dentistry (Porporatti et al.,
2019) trials. The route of administration affects responses in several clinical conditions as well. In diabetes
(de Wit et al.,, 2016; Lin et al., 2020), migraine (de Craen et al., 2000; Macedo et al., 2006; Swerts et al., 2022)
and arthritis (Bannuru et al,, 2015; Nagai et al., 2020; Zhang et al.,, 2008) trials, injectable placebo com-
pared to oral or topical placebos was associated with higher placebo responses. Additionally, it has
been observed that the placebo response rate increases with more frequent visits in gastroenterology
(Almradi et al., 2022; Dorn et al., 2007; Su et al.,, 2004, 2007) and cardiology (Wilhelm et al., 2016).

Finally, the choice between subjective and objective outcome measures can impact results, with
less subjectivity usually resulting in smaller observed effects, for example in conditions such as
asthma (Radziwill & Kruszewski, 2011), allergic rhinitis (Radziwill & Kruszewski, 2011), alcohol use dis-
orders (Del Re et al., 2013), restless leg syndrome (Silva et al., 2017), osteoarthritis (Huang et al., 2019;
Zhang et al., 2008), allergic skin diseases (Ali et al., 2020) and surgical trials (Wartolowska et al., 2016,
2017). In sleep-related disorders, some meta-analyses report greater placebo responses when self-
report measures are used (Labarca et al, 2023; McCall et al, 2003; Yeung et al., 2018), while
others indicate smaller placebo responses in subjective compared to objective measures
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(He et al., 2020), or no differences (Jiang et al., 2020; Muench et al., 2022). It is noteworthy that, within
subjective measurement in psychiatric disorders, discrepancies exist between observer ratings and
self-ratings when assessing clinical outcomes, as clinician-rated evaluations yielded higher placebo
response rates compared to patient-reported data (Ahmadzad-Asl et al., 2022; Meister et al., 2020;
Rief et al., 2009).

Most of the results of systematic reviews and meta-analyses on neurobiological correlates of
placebo and nocebo effects were based on neuroimaging studies of experimentally induced
acute pain. During painful stimulation, placebo effects, compared to controls (e.g., the same inert
substance without expected pain relief), lead to reliable reductions in activation in regions linked
to pain processing, including the dorsal anterior cingulate, thalamus and insula (Amanzio et al.,
2013; Atlas & Wager, 2014; Zunhammer et al., 2021). Additionally, consistent reductions are observed
in affect- and valuation-associated regions such as the amygdala and striatum (Atlas & Wager, 2014).
Notably, there are increases in activation in various brain regions, including the prefrontal cortex
(encompassing dorsolateral, ventromedial and orbitofrontal cortices), which are involved in cogni-
tive and emotional processes, the midbrain surrounding the periaqueductal grey, which is crucial
in the descending pain modulation system, and the anterior cingulate, which handles the
affective and evaluative aspects of pain (Amanzio et al., 2013; Atlas & Wager, 2014; Romanella
et al., 2023; Zunhammer et al., 2021). The right ventral striatum shows placebo-specific concordance,
while the dorsal anterior cingulate cortex (dACC), left posterior insula, and left parietal operculum
exhibit nocebo-specific concordance (Fu et al.,, 2021). Meta-analyses on clinical conditions showed
that placebo responses in depression are mainly associated with activity in the dorsal prefrontal
cortex, rostral anterior cingulate and ventral striatum (Burke et al., 2022; Huneke et al.,, 2022). In Par-
kinson’s disease, motor improvement is dependent on the activation of the entire nigrostriatal
pathway induced by dopamine release in the dorsal striatum, whereas placebo-induced motor
improvement is modulated by an expectancy of improvement, which is instead related to the
release of dopamine within the ventral striatum (Quattrone et al., 2018). Finally, it has been
shown that in healthy participants, the endogenous opioid, endocannabinoid and vasopressinergic
systems were peripherally involved in placebo effects (Skyt et al., 2020; Ter Riet et al., 1998).

4. Discussion

Considering the critical role of placebo and nocebo responses and effects in healthcare, it is essential
to comprehensively understand the existing literature to support evidence-based clinical practice
and guide future research endeavours. This scoping review synthetised the most robust scientific
evidence, namely meta-analyses and systematic reviews, to explore the individual, clinical, psycho-
logical and contextual determinants influencing placebo and nocebo responses and effects. Specifi-
cally, this discussion will focus on the unique contributions of this scoping review, emphasising the
key determinants influencing placebo and nocebo responses and effects that are highlighted in the
literature, identifying underinvestigated topics, and highlighting the clinical relevance of our
findings through actionable recommendations.

4.1. Summary of studies characteristics

We identified 306 meta-analyses and systematic reviews, published between 1995 and 2023 that
were overall evaluated as being of moderate quality. Most selected records were meta-analyses
(270), primarily focusing on randomised controlled trials (RCTs). A relatively limited number of
studies focused on nocebo compared to placebo, suggesting a potential gap in understanding
the determinants underlying the nocebo phenomena. Moreover, a significant portion of systematic
reviews and meta-analyses focused on placebo and nocebo responses, while fewer investigated
placebo and nocebo effects. This distribution highlights a predominant clinical interest in under-
standing how individuals perceive and respond to placebo treatment and to contextual factors.



26 A. BAGNIS ET AL.

It also emphasises the exploration of negative outcomes associated with expectations of harm, often
without controlling for a variety of artefacts, such as regression to the mean and the natural history
of the disorder. The high volume of RCTs, which routinely include placebo arms as part of their
design, significantly contributes to the abundance of available literature for meta-analyses on
placebo responses.

Moreover, the frequency distribution of the field of research suggests a robust interest in under-
standing placebo and nocebo responses and effects across various healthcare disciplines with most
of the studies falling under the category of medical specialties. Psychiatry and neurology emerged as
prominent fields, reflecting a significant focus on mental health aspects, but gastroenterology, rheu-
matology, and dermatology were quite represented as well. Additionally, the involvement of disci-
plines such as psychology and neuroscience underscores the complex nature of placebo and nocebo
concepts. Conversely, the general implementation of placebo and nocebo effects into clinical prac-
tice is poorly investigated in systematic reviews and meta-analyses.

4.2. Determinants of placebo and nocebo

To understand the nuances of placebo and nocebo responses and effects across various clinical con-
ditions, we delved into the individual, clinical, psychological and contextual determinants that may
influence them.

First, findings suggest that individual determinants like age and sex significantly affect suscepti-
bility to placebo and nocebo responses across conditions. Younger age is generally linked to greater
placebo and nocebo responses in psychiatric conditions (Agid et al., 2013; Dodd et al., 2019; Fraguas
et al., 2019; Leucht et al., 2018; Mohamadi et al., 2023). However, in chronic idiopathic constipation
(Nee et al.,, 2019) and osteoporosis (Kravvariti et al., 2023), older age shows stronger responses,
indicating disease-specific age effects. It's worth noting that larger responses may also reflect
age-related differences in disease progression. Sex differences are also disease-specific but less con-
sistent. While some studies report reduced placebo responses in bipolar (Yildiz et al., 2011) and
depressive (Meister et al., 2017) disorders with more male participants, others suggest women
report more pain following nocebo treatments (Bagari¢ et al., 2022; Vambheim & Flaten, 2017).
These findings emphasise the need to consider factors like patient’ s age and sex in clinical trials
and treatment, as tailoring interventions based on these characteristics may improve treatment out-
comes and patient care.

Clinical determinants significantly influence placebo and nocebo responses across conditions. For
instance, it's important to consider baseline symptom severity and illness severity, as both have been
shown to correlate with placebo and nocebo responses in different ways, depending on the clinical
condition (Arakawa et al,, 2015; Chen et al., 2017; Del Re et al., 2013; Erre et al., 2022; Fraguas et al.,
2019; Jutzeler et al., 2018; Labarca et al., 2023; Lee et al., 2020; Palermo et al., 2019; Papakostas &
Fava, 2009). For example, in gastroenterology, thorough patient evaluation in clinical trial enrolment
is key as patients with more active disease or long disease duration generally exhibit lower placebo
response rates in bowel disorders (Jairath et al., 2017; Sedano et al., 2022), while higher baseline
severity correlates with stronger placebo responses in Crohn’s disease (Su et al., 2004) and lower
responses in in colitis (Jairath et al., 2017; Sedano et al., 2022). These findings highlight the impor-
tance of clinical characteristics in shaping placebo and nocebo responses, as symptomatology
and disease severity influence patient expectations and treatment outcomes (Benedetti, 2008;
Enck et al., 2013; Kaptchuk & Miller, 2015), guiding more personalised therapeutic interventions.

Although psychological determinants play a significant role in placebo and nocebo responses
and effects according to the literature, they are often inadequately explored in meta-analytic
studies. This may be due to the primary focus of meta-analyses on RCTs, which typically lack com-
prehensive data on psychological variables (Hughes et al., 2012). Systematic reviews provide more
insight into psychological determinants. Notably, the way placebo effects are induced (i.e.,
through processes such as verbal suggestions, conditioning, or social learning) significantly
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impacts placebo and nocebo responses, yet variations in study designs, including differences in
instructions and conditioning paradigms, complicate comparability of effect sizes across studies
(Meeuwis et al., 2020; Petersen et al., 2014; Vase et al., 2002).

Individuals with high expectations or existing symptoms often show stronger placebo responses
and effects, especially when using conditioning manipulations (Quinn & Colagiuri, 2015). Indeed,
positive outcome expectancy is crucial in enhancing treatment effects, emphasising the importance
of improving patients’ understanding of treatment (Crow et al.,, 1999). For example, in psychiatric
and urological conditions, treatment-naive patients (i.e., individuals who have never received any
prior treatment for a specific condition or disease) were less likely to experience nocebo effects
(Dodd et al., 2019), while prior treatment increased adverse events due to sensitisation and con-
ditioning (Colloca et al., 2008; Mostafaei et al., 2022). Finally, expecting active treatment, even
when receiving an inert one, produces stronger placebo effects, highlighting again the role of
patient expectations in influencing outcomes (Zhang et al., 2008). However, meta-analyses show
that open-label placebos (OLPs), where patients know they are receiving a placebo, can still
improve clinical outcomes without deception (Charlesworth et al., 2017; von Wernsdorff et al.,
2021), suggesting OLP may work through different mechanisms like hope or patient engagement
(Ballou et al., 2022; Haas et al,, 2022).

Contextual determinants associated with RCT design, such as trial duration, design type and
sample size, consistently influence placebo and nocebo responses across medical specialties.
Longer trial duration generally increases placebo responses (e.g., Lee et al,, 2020; Li et al., 2019;
Silva et al., 2017). This may be because individuals treated over a longer period are more likely to
believe they are receiving substantial care, increasing their expectation of a positive response.
Additionally, extended immersion in the treatment process can amplify their anticipation of
benefits or intensify their experience of adverse events (Pitz et al., 2005). Trial design also plays a
role, as placebo responses are higher in parallel vs. cross-over designs (e.g., Fernandes et al., 2008;
Papadopoulos & Mitsikostas, 2010), and larger trials tend to have stronger placebo/nocebo
responses (e.g., Bosman et al, 2021; Leucht et al., 2018; Meister et al., 2017; Mitsikostas et al.,
2012; Siafis et al., 2020), probably due to increased statistical power.

Placebo response magnitude is influenced also by the strength and type of active treatment, with
greater symptom relief seen when patients expect the most effective treatments, such as in arthritis,
fibromyalgia, ADHD, and chronic fatigue syndrome (e.g. Chen et al., 2017; Cho et al., 2005; Ramirez-
Saco et al., 2022; Zhang et al., 2008). Injectable placebos often result in higher responses than oral or
topical ones, likely due to stronger expectations of healing when a route of administration typically
considered as the most ‘powerful’ is used (Schwartz et al., 2000). Frequent healthcare visits also boost
placebo effects, as observed in gastroenterology and cardiology (Almradi et al., 2022; Wilhelm et al.,
2016). Lastly, discrepancies between different types of assessments may arise because patients, par-
ticularly in psychiatric disorders (Ahmadzad-Asl et al., 2022; Meister et al., 2020), might be unable to
detect small changes in their health, leading to underreporting in self-assessments, while clinicians
may overestimate improvements. These differences can result in varying placebo responses depend-
ing on whether self-report, clinician, or physiological assessments are used. These findings highlight
the importance of RCT design and assessment methods in understanding placebo/nocebo effects.

Finally, some meta-analyses and systematic reviews have attempted to summarise neurobiologi-
cal correlates of placebo and nocebo responses and effects, particularly in pain perception (e.g.
Amanzio et al., 2013; Atlas & Wager, 2014; Zunhammer et al., 2021), depression (Burke et al., 2022;
Huneke et al,, 2022), and Parkinson’s disease (Quattrone et al., 2018). Not surprisingly, the brain
regions implicated are primarily frontal and subcortical, closely linked to the pain circuitry.
However, these results are hard to interpret considering the complexity of individual variability.
Indeed, recent neuroimaging studies suggest that group averages may not fully capture the
nuances of individual differences in brain responses (Gratton et al., 2018; Kohoutova et al.,, 2022;
Siddigi et al., 2022), highlighting the need for more personalised approaches in understanding
the neurobiology of placebo and nocebo effects.
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4.3. Underinvestigated topics

While synthetising evidence, we identified several underinvestigated topics in the current meta-ana-
lyses and systematic reviews on placebo and nocebo responses and effects. Future research should
prioritise these overlooked areas to provide a more comprehensive understanding of this area of
research.

First, nocebo phenomena remain understudied compared to placebo phenomena, largely due to
ethical concerns, as studying nocebo requires harm and deception (Cohen, 2014), leading review
boards to hesitate in approving such research (Rojas-Mirquez et al., 2014). Meta-analyses seldom
address these ethical issues but suggest integrating nocebo-related information into informed
consent and emphasising the unlikelihood of adverse events (Haas et al., 2022; Hinwood et al.,
2022). Studies also stress the need to inform patients about placebo group assignment, as awareness
of active treatment can enhance placebo effects (Kerschbaumer et al., 2023). Additionally, open-label
placebo (OLP) studies show promise, demonstrating positive clinical effects when other treatments
are unavailable or ineffective for an individual, but more research is needed due to small sample sizes
and heterogeneity (Babel, 2024; Charlesworth et al., 2017; von Wernsdorff et al., 2021).

Patient expectations, a key element of placebo responses, are rarely measured consistently.
Similarly, the beliefs and characteristics of clinicians, including their expectations and empathy,
which can significantly impact health outcomes (e.g. Crow et al., 1999; Hinwood et al., 2022; Hrobjarts-
son & Getzsche, 2001), are underexplored in systematic reviews due to limited data. Additionally,
empathic relationships with patients, involving physical touch and compassionate communication,
are acknowledged as contributors to placebo effects (e.g., Ali et al., 2020; Flik et al., 2017), but these
factors are largely uninvestigated.

There is a notable gap in meta-analyses and systematic reviews addressing the mechanisms
behind placebo effects, particularly psychological and learning processes, despite growing interest
in this area (Babel, 2020). For example, misattribution, a key psychological determinant of the
nocebo effect, involves attributing unrelated symptoms to a treatment (Petrie & Rief, 2019), with
studies showing that 70-80% of reported symptoms are unrelated but perceived as treatment
effects (Mahr et al., 2017). This phenomenon significantly influences adverse effect perceptions
but is also underexplored due to its complexity.

Eventually, research focusing on determinants of placebo effects in clinical practice are needed for
achieving a deeper understanding and drawing more nuanced conclusions. From this scoping review,
it's clear that this aspect is underinvestigated in systematic reviews and meta-analyses. While clinical
trials and basic research studies provide valuable insights into treatment efficacy, they may not fully
capture the complexity of real-world patient scenarios where multiple factors influence outcomes.
For instance, within the realm of patient care, one significant implication often described in literature
involves managing clinical conditions for which effective treatments are not readily available (Price
et al.,, 2008), a conclusion not readily inferable from clinical trial data alone.

4.4. Implications for clinical trials and clinical practice

As mentioned above, most meta-analyses and systematic reviews in this scoping review primarily
rely on clinical trials and thus it is possible to outline some strategies that clinical research may
want to consider in designing clinical trials. However, even within this framework, it's possible to
delineate certain clinical implications that can be invaluable in real-world clinical practice as well.

This scoping review highlights key determinants of placebo and nocebo responses relevant for
both clinical trial design and real-world practice. Extrinsic and modifiable determinants like trial dur-
ation, design and treatment procedures can be adjusted to enhance drug-placebo distinctions or
improve treatment efficacy, while intrinsic factors, tied to patient and disease characteristics, pose
greater challenges. To enhance clarity, the strategies to control or minimise placebo and nocebo
responses in randomised controlled trials have been summarised in Figure 5.
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Clinical Trials

Strategies to control or minimize the placebo and nocebo response in clinical trials
and to better detect the efficacy of drug treatment

PLACEBO

Individual determinants

Control age and sex’s patients and clinicians
Clinical determinants

Assess patients' baseline disease characteristics
Psychological determinants

Assess at bascline patients’ expectation about their
improvement from the active treatment

Standardize clinicians’ non-verbal behavior

NOCEBO

Individual determinants

Control age and sex’s patients and clinicians
Clinical determinants

Assess patients' baseline disease characteristics
Psychological determinants

Assess at bascline patients’ expectation about the
adverse events from the active treatment

Assess at baseline whether patients have already

received the same medications
Contextual determinants
Identify patients with potential histories of

Carefully decide the route of placebo administration medically unexplained complaints

Optimize trial design Standardize clinicians’ non-verbal behavior

Restrict the number of participants and sites Contextual determinants

Standardize and reduce the number of visits Optimize trial design

Standardize trial duration Restrict the number of participants and sites

Use both self-ratings or clinician ratings to measure
outcomes

Figure 5. Potential strategies to control or minimise placebo and nocebo responses in clinical trials.

Although more research is needed on their impact in practice, incorporating insights from clinical
trials can optimise patient care. While in clinical trials researchers aim to control and minimise the
placebo responses, in clinical practice placebo responses and effects can serve as valuable tools,
potentially influencing clinical outcomes. Strategies here aim to maximise the placebo responses
and effects to optimise treatment efficacy, regardless of whether improvements stem from
specific treatment effects, placebo mechanisms, or a combination. In the case of nocebo, instead,
the intention of the clinicians is always to minimise its risk and effects both in clinical trials and clini-
cal practice. The recommendations derived from the studies analysed in this scoping review suggest
that optimising treatment outcomes involves not only enhancing the efficacy of active medications
by activating placebo effects but also re-evaluating appropriate dosages for these medications (e.g.,
Arakawa et al.,, 2015; Bosman et al., 2021). Additionally, selecting the most appropriate route of
administration by considering both the clinical context and the patient’s individual preferences
and prior experiences can optimise efficacy while also improving adherence to treatment plans
(e.g., de Wit et al., 2016; Nagai et al., 2020). The number of visits to a healthcare provider can signifi-
cantly influence treatment success by fostering stronger therapeutic relationships and reinforcing
positive expectations. More frequent visits provide opportunities for ongoing communication, moni-
toring and reassurance, which have been shown to amplify placebo effects and improve patients’
overall satisfaction with care (e.g., Almradi et al,, 2022; Su et al., 2004). However, balancing this fre-
quency is crucial to avoid patient fatigue or the perception of unnecessary medicalisation. Strategi-
cally scheduling visits to align with key milestones in the treatment process can maximise their
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impact on adherence and outcomes. As such, fostering patient-centred care involves a comprehen-
sive approach that includes understanding, evaluating, and managing patients’ beliefs, expectations,
and perceptions regarding treatment (e.g., Dodd et al., 2019; Quinn & Colagiuri, 2015). This necessi-
tates refining clinicians’ communication skills to effectively convey complex medical concepts and
address patient concerns. This includes the need to frame information about side effects positively
to reduce anxiety and improve adherence, thereby fostering trust and cooperation. Clinicians should
pay attention to their nonverbal behaviour as well, as it plays a crucial role in enhancing the thera-
peutic alliance and reinforcing the intended message (Daniali & Flaten, 2019).

However, the presence of non-stationarity and heterogeneity in individual data poses significant chal-
lenges to the generalisation of findings from group averages to individual cases. Non-stationarity, where
statistical properties of data change over time, undermines the assumption of consistent patterns across
different time points. Heterogeneity, reflecting uniqueness of individual trajectories and responses,
further complicates matters (Fisher et al., 2018; Molenaar & Campbell, 2009). Consequently, relying on
group averages to make inferences about individual behaviour or experiences can lead to erroneous
conclusions, emphasising the need for more nuanced, person-specific approaches in placebo research
(Vlaeyen et al., 2020). In this context, it is essential for healthcare professionals to be guided by evi-
dence-based research, leveraging findings to recognise, assess and address individual patient character-
istics through a personalised approach. This involves integrating tailored strategies into clinical practice
to optimise outcomes. Furthermore, training healthcare professionals in effective communication is criti-
cal. By considering individual differences and aligning communication strategies with patients’ person-
alities, expectations and cultural contexts, clinicians can enhance placebo effects while mitigating
nocebo effects. The other side of the patient-clinician relationship (i.e., the patient) is equally important.
Indeed, educating patients about placebo and nocebo effects can enhance their awareness and ability to
manage their expectations, potentially improving treatment outcomes. Greater patient awareness can
also assist clinicians by providing deeper insights into patients’ needs and preferences, enabling the
development of more personalised and effective therapies. It's also important to note that educating
patients requires a careful balance; when informing them about nocebo effects, it is essential to avoid
making them feel responsible for the success or failure of the treatment. Finally, recognising the multi-
faceted nature of illness is paramount, requiring attention not only to its physical aspects but also to the
psychological and social dimensions that influence treatment outcomes.

4.5. Strengths and limitations

The scoping review exclusively includes meta-analyses and systematic reviews, covering both basic
and clinical research without restrictions on clinical conditions, and thus provides a comprehensive
synthesis of high-quality evidence. This broad approach allowed for the identification of overarching
trends and key determinants across diverse medical fields, offering valuable insights that are appli-
cable to both clinical research and practice.

However, the broad scope of the review necessarily results in a trade-off with depth. Since the
review aims to cover a wide range of aspects, including studies with varying characteristics and
findings, it cannot delve deeply into any one area. Second, the lack of terminological consistency
in the placebo and nocebo literature poses a challenge, as it prevents assurance that all relevant
papers were captured during the search process. Thirdly, by restricting inclusion criteria to meta-ana-
lyses and systematic reviews, there may be a loss of some detailed information from individual
studies. Furthermore, it would have been valuable to differentiate between responses and effects
and isolate the influence of other nonspecific factors such as regression to the mean or the
natural progression of the disease on health outcomes. However, it is crucial to acknowledge that
very few meta-analyses and systematic reviews included here rely on RCTs with a third control
group necessary to distinguish the effect from the response (Charlesworth et al., 2017; Chen et al.,
2017; Fernandez-Lépez et al.,, 2022; Howick et al., 2013; Meissner et al., 2007; Zhang et al., 2008). Like-
wise, this might limit the generalizability of the findings to real-world settings, as there may be
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differences between the patients included in RCTs and those encountered in daily clinical practice.
Nevertheless, we believe that these limitations do not undermine the key objectives and significance
of this scoping review, that is reducing the gap between basic research and clinical practice.

5. Conclusion

The current scoping review aimed to synthesise a comprehensive body of both basic and clinical
evidence concerning placebo and nocebo responses and effects sourced from meta-analyses and
systematic reviews. Specifically, our focus was elucidating various determinants that influence
placebo and nocebo responses and effects, spanning individual, clinical, psychological and contex-
tual factors, which healthcare professionals and clinical researchers should recognise and take into
consideration in their practice. Particularly, psychological and contextual factors, such as beliefs,
patient-clinician interactions, study design and the treatment setting, offer significant potential
for manipulation in designing new research. Understanding these determinants may help in design-
ing targeted interventions and healthcare strategies tailored to the unique needs of individuals and
specific patients’ groups, albeit using a person-centred perspective. This translational aspect is essen-
tial for refining established treatment approaches and optimising patient care by harnessing the
mechanisms underlying placebo effects and mitigating nocebo effects (Evers et al, 2018, 2020).
To further advance the field, bridging the gap between scientific evidence on placebo and
nocebo phenomena and their integration into clinical practice is paramount. Educating healthcare
professionals on the implications of these findings and providing training opportunities to effectively
apply them in clinical settings will enhance patient care and improve overall healthcare delivery.
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