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Abstract

The placebo effect is a psychobiological phenomenon in which patients’ expectations, prior
experiences, and social context influence health outcomes, even in the absence of active
pharmacological treatment. Key mechanisms include expectancy, verbal suggestion, classical
conditioning, and social-contextual factors, underpinned by neurobiological processes involving
endogenous opioids, dopamine, and related neural circuits. In mental health and psychotherapy,
placebo effects are particularly relevant, as the therapeutic alliance, empathy, and belief in
treatment can significantly enhance outcomes. Ethical applications such as open-label and dose-
extending placebos preserve patient autonomy while leveraging expectancy and learning to
improve clinical results. Recognizing and integrating placebo mechanisms into clinical practice
highlights the interaction of psychological, neurobiological, and ethical factors, offering a holistic
approach to treatment and enhancing therapy outcomes in conditions like depression, anxiety, and
chronic pain.
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Introduction

The placebo effect is a well-documented phenomenon in which patients’
expectations and perceptions can influence health outcomes, with important implications
for psychology, neurobiology, and clinical practice. A placebo is an inert treatment
intended to elicit a psychological or physiological response. The placebo effect refers to
the measurable improvement in health outcomes due to such interventions, whereas the
placebo response describes an individual’s reaction to the treatment. In contrast, the
nocebo effect occurs when negative expectations exacerbate symptoms (1).

The term “placebo” comes from the Latin word meaning “I will please,” and in the
Middle Ages it was used to describe fake treatments given to comfort patients.
Historically, inert treatments have been used since ancient times, with scientific attention
renewed in the 1940s following Henry Beecher’s influential work (2-5). Typical
examples include saline injections and sugar pills, which illustrate how expectancy can
modulate outcomes (6).

Long regarded as a confounding factor in research, the placebo effect is increasingly
recognized as a powerful modulator of treatment outcomes, especially in psychological
domains. Placebo responses can be induced through verbal suggestion, prior experience,
or conditioning, underscoring their role as determinants of health (7). Conditions
especially sensitive to placebo effects include chronic pain, depression, anxiety, and
migraines, reflecting the strong influence of subjective symptom reporting and patient
expectations (1, 8).

Placebo responses are not always beneficial. The nocebo effect arises when
negative expectations exacerbate symptoms or trigger adverse reactions. Both phenomena
share similar psychological and neurobiological mechanisms, but in contrast, placebo
responses confer benefit and nocebo effects may cause harm (9, 10).

From a psychological perspective, the placebo effect is not merely a “sham”
intervention, but a complex psychobiological response shaped by anticipation, verbal
framing, conditioning, and the therapeutic context. Mental disorders are particularly
sensitive to placebo effects because symptom perception is largely subjective, and
therapeutic outcomes are strongly influenced by patient expectations, therapist
interaction, and the therapeutic context. Psychotherapy and psychiatric practice illustrate
this significance, as patient expectations and the therapeutic alliance often determine
clinical outcomes (11). Remarkably, even “open-label placebos,” where patients are
informed they are receiving an inert treatment, can elicit measurable clinical
improvements when presented in a supportive context (12).

Accordingly, the placebo effect represents a bridge between biological and
psychological processes, but also between scientific research and clinical practice. This
narrative review aims to synthesize current evidence on psychological and
neurobiological mechanisms underlying placebo effects, examine their relevance in
psychotherapy and mental health interventions, and outline key ethical considerations
related to their clinical use.
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Methods

A comprehensive literature search was conducted to summarize current knowledge
on the placebo effect and its underlying psychological and neurobiological mechanisms,
with a particular focus on mental health and psychotherapy. Relevant articles were
identified through a systematic search of the PubMed database covering the period from
January 2010 to January 2025. The search combined keywords such as “placebo effect,”
“psychological mechanisms,”  “neurobiological  aspects,” “mental health,”
“psychotherapy,” “open-label placebo,” and “dose-extending placebo.” To ensure
thoroughness, reference lists of selected articles were also screened for additional relevant
studies.

Titles and abstracts were independently screened by multiple authors for relevance,
and full-text articles were assessed according to the predefined inclusion criteria. The
selected studies focused on placebo mechanisms in mental health interventions, explored
psychological, neurobiological, or ethical aspects, and reported a clear study design and
outcomes. The studies that were excluded were those lacking methodological
transparency, non-peer-reviewed sources, animal studies without direct clinical
relevance, and publications not related to mental health or psychotherapy.

Although this review is narrative in nature, methodological rigor was maintained to
enhance transparency and reproducibility. Efforts were made to critically evaluate each
study’s design, sample size, and reported outcomes, rather than simply summarizing prior
reviews. Ultimately, 31 studies were included, representing a combination of original
research and literature reviews that collectively informed our understanding of
psychological and neurobiological mechanisms, clinical applications, and ethical
considerations surrounding placebo interventions in mental health.

Contribution to Existing Literature

While numerous reviews have examined placebo effects from either
neurobiological or clinical perspectives, this review uniquely integrates psychological
mechanisms, neuroscientific evidence, and ethical considerations within a single mental
health-focused framework. It explicitly connects placebo research with psychotherapeutic
processes, emphasizing therapeutic alliance, expectancy, and learning as shared
mechanisms across treatment modalities. In contrast to reviews centered on
pharmacological trials, this article foregrounds ethically transparent applications,
including open-label and dose-extending placebos, in psychotherapy and mental health
care. By situating placebo mechanisms within real-world clinical interactions rather than
solely experimental paradigms, this review advances a clinically applicable and ethically
grounded perspective on placebo-informed mental health interventions.

Psychological and Neurobiological Mechanisms of the Placebo Effect

Placebo effects arise from the interplay of psychological and neurobiological
factors. Figure 1 illustrates an integrated model of placebo mechanisms in mental health
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treatment, highlighting the interaction between contextual factors, psychological and
neurobiological processes, and therapeutic outcomes.
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Figure 1. Integrated model of placebo mechanisms and therapeutic outcomes in mental

health

Slika 1. Integrisani model placebo mehanizama i terapijskih ishoda u mentalnom

zdravlju

While Figure 1

illustrates the dynamic

interaction between contextual,

psychological, and neurobiological factors, a more detailed overview of the individual

mechanisms involved in the placebo effect is provided in Table I.
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Table | Psychological and Neurobiological Mechanisms of the Placebo Effect

Tabela | Psiholoski i neurobiolodki mehanizmi placebo efekta
Mechanism Description Key Findings / Examples
Patient beliefs about
treatment efficacy Pain reduction via
Expectancy . L .
influence symptom anticipation of relief
perception
. Clinician communication | Improved anxiety or mood
Verbal suggestion . . . ;
reinforces expectations after positive framing
Learned associations with . .
: N . . Inert pills producing
Classical conditioning active treatments trigger .
analgesia
responses
. Therapeutic environment, | Enhanced outcomes in
Social/contextual .
empathy, rituals psychotherapy
Activation of opioid
- . Naloxone reverses placebo
Endogenous opioids pathways mediates .
4 analgesia
analgesia
Reward pathways enhance . .
. . - Dopamine release in
Dopaminergic system motor and cognitive . L
. Parkinson’s disease
functions

Psychological Mechanisms

From a psychological perspective, the placebo effect is primarily shaped by
cognitive and social processes. The main mechanisms include expectancy, verbal
suggestion, and classical conditioning, each contributing uniquely to symptom
improvement. Expectancy refers to patients’ beliefs and predictions regarding the
efficacy of a treatment. Positive expectations can directly influence symptom perception,
leading to reductions in pain, anxiety, or other distressing symptoms, even in the absence
of active pharmacological agents (13). This mechanism operates through both conscious
awareness and implicit cognitive processes, highlighting the complexity of mind—body
interactions (2, 14).

Verbal suggestion involves information, reassurance, or framing provided by the
clinician. Effective communication can strengthen patient confidence, enhance positive
expectations, and facilitate symptom improvement. Verbal suggestion often interacts with
expectancy, amplifying its effects by creating a psychologically supportive context (14).

Classical conditioning refers to learned associations between previously effective
treatments and symptom relief. Repeated exposure to active interventions can establish
automatic responses, such that inert treatments resembling the original intervention can
evoke similar physiological or psychological improvements. Conditioning interacts with
expectancy and verbal suggestion to produce robust placebo responses (15). Patient—
clinician relationship (“placebo amplifier”) plays a pivotal role in modulating placebo
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effects. Empathy, trust, and therapeutic alliance significantly influence outcomes by
enhancing expectancy and reinforcing conditioned responses. The quality of interpersonal
interactions, including supportive and reassuring communication, can substantially
amplify placebo effects, particularly in psychotherapeutic contexts (16).

Individual differences and contextual factors further shape placebo responsiveness.
Personality traits such as optimism, suggestibility, and emotional stability, prior
experiences with treatments, and cultural background can determine both the magnitude
and duration of placebo responses. Contextual variables, including the therapeutic setting,
ritualized procedures, and social cues, also modify outcomes by reinforcing expectations
and conditioning processes (9).

Finally, the social and contextual aspects of care, including the therapeutic
environment, the clinician’s empathy, and the quality of the patient—practitioner
relationship, significantly influence placebo outcomes. The symbolic significance of
medical rituals and the relational framework of treatment can improve therapeutic
effectiveness (16, 17).

Although expectancy and conditioning are well-established mechanisms, their
relative contribution varies considerably across individuals and clinical contexts. Many
studies rely on short-term experimental designs, which limits conclusions regarding the
long-term clinical relevance and stability of placebo effects in real-world therapeutic
settings.

Neurobiological Mechanisms

Placebo effects are grounded in well-characterized neurobiological pathways, in
which psychological factors such as expectancy, learning, and social context translate into
measurable changes in brain activity and neurotransmitter release (2, 6). Key brain
regions involved include the prefrontal cortex (PFC), responsible for expectation and
cognitive control; the anterior cingulate cortex (ACC), which modulates attention and
affective aspects of pain; the nucleus accumbens, central to reward and motivation; the
amygdala, critical for emotional processing; and the periaqueductal gray (PAG), essential
for descending pain modulation (6, 18-21).

Neurotransmitter systems play a central role in mediating placebo responses.
Endogenous opioids contribute to analgesic effects and can be blocked by naloxone,
highlighting their role in placebo analgesia (17, 20). Dopaminergic pathways, particularly
in reward-related regions such as the nucleus accumbens, mediate motor and motivational
aspects of placebo responses, for example in Parkinson’s disease (18, 19). In addition, the
endocannabinoid system has been implicated in the modulation of pain and stress during
placebo interventions (6).

Placebo responses are condition-specific. For example, placebo analgesia
predominantly engages endogenous opioids and PAG circuits, whereas antidepressant
placebo responses activate prefrontal-limbic circuits, including PFC, ACC, amygdala,
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and nucleus accumbens (6, 11, 12). These examples demonstrate that placebo effects can
act concurrently with active treatments, contributing to overall therapeutic efficacy.

The nocebo effect involves similar brain regions and neurotransmitter systems but
in the opposite direction. Anticipation of negative outcomes increases activity in ACC,
amygdala, and insula, and triggers the release of stress-related neurotransmitters,
resulting in symptom exacerbation (9, 10). Thus, while placebo and nocebo effects share
overlapping neural circuitry, the valence of expectations (positive vs. negative)
determines whether the outcome is beneficial or harmful.

Taken together, these findings highlight the integrative nature of mind-brain
interactions, showing that placebo responses arise from a dynamic interplay between
psychological processes, neural circuits, and neurochemical systems. This perspective
provides a neurobiological foundation for ethically leveraging placebo mechanisms in
clinical and psychotherapeutic interventions (6, 18, 19).

Placebo in Psychotherapy and Mental Health

In psychotherapy and mental health, placebo mechanisms play a significant role
due to the central importance of patient expectations, beliefs, and the therapeutic alliance.
Psychotherapy, in contrast to pharmacological interventions, is based on verbal
communication, symbolic processes, and the quality of the patient—therapist relationship,
all of which overlap with mechanisms underlying placebo responses (11, 22). A central
factor in psychotherapy is the therapeutic alliance, often regarded as one of the strongest
predictors of clinical improvement across different modalities. Empathy, trust, and
positive regard from the therapist can shape patient expectations and thereby enhance
symptom reduction, mirroring the mechanisms of placebo responses. Similarly, the
framing of therapeutic interventions, reinforcement of progress, and provision of hope
contribute to beneficial outcomes beyond the specific techniques applied (23).

Clinical studies comparing placebo to psychopharmacological agents, particularly
antidepressants, show that a substantial proportion of symptom improvement in mild-to-
moderate depression can be attributed to placebo responses, while the pharmacological
effect becomes more pronounced in severe depression. Pharmacological agents are
required to demonstrate efficacy above placebo through standardized clinical trial
designs, including double-blind, placebo-controlled protocols and validated outcome
measures such as the HAM-D or MADRS scales. These findings contextualize the
magnitude of placebo effects and underscore their relevance in understanding therapeutic
outcomes (1, 11, 24).

Recent evidence also highlights the potential of open-label placebos in mental
health interventions. Research has demonstrated that if an intervention is offered within
a therapeutic framework that is both supportive and credible, symptom improvement can
still occur even when patients are informed they are receiving an inert treatment (24-26).
This discovery challenges the assumption that deception is necessary for placebo effects
and opens opportunities for ethical integration of placebo mechanisms into
psychotherapy.
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Translating placebo research into clinical practice presents several challenges.
Individual variability in response is influenced by biological factors, such as genetic
predispositions and neurochemical differences (including endogenous opioid and non-
opioid mechanisms), as well as psychological factors, including personality traits, prior
experiences, and expectations (6, 13, 27). Contextual factors, such as the quality of the
therapeutic alliance, communication style, and treatment setting, further modulate
outcomes. Consequently, while experimental studies show the potential of placebo
mechanisms, their expression in real-world clinical settings may vary widely among
patients. Recognizing and ethically leveraging these mechanisms requires careful
consideration of these individual differences to optimize treatment outcomes.

Overall, the convergence of psychotherapeutic procedures and placebo mechanisms
emphasizes that placebo effects should be viewed as integral components of mental health
treatment outcomes rather than as confounding factors. Using these systems in a morally
and openly responsible way can improve treatment outcomes and support more
comprehensive care models (11, 28, 29). Despite strong evidence supporting the overlap
between placebo mechanisms and psychotherapeutic processes, conceptual challenges
remain in distinguishing specific treatment effects from contextual and relational
influences, highlighting the need for integrative models that acknowledge both technique-
specific and common therapeutic factors.

Ethical Integration of Placebo Mechanisms in Clinical and Psychological
Practice

Important ethical questions are brought up by our expanding knowledge of placebo
mechanisms in both pharmacological and psychotherapeutic contexts. Even though
placebo effects can improve treatment results, their application must strike a balance
between patient autonomy, transparency, and clinical benefit. Historically, deceptive
placebo use was widespread; for example, in 1807, Thomas Jefferson noted that one of
the most successful physicians “used more bread pills, drops of colored water, and powder
of hickory ashes, than of all other medication put together,” describing the practice as a
“pious fraud”. Similar practices persisted into the 20th century, reflecting a long-standing
tension between clinical pragmatism and ethical transparency (30, 31).

Contemporary research demonstrates that open-label placebos, where patients are
informed about the inert nature of the intervention, can still produce meaningful clinical
improvements when framed within a supportive therapeutic context (25, 26).

Research indicates that placebo-related practices, particularly the use of so-called
“impure placebos,” remain common in modern clinical practice. In the United States, 46—
58% of internists and rheumatologists reported prior prescription of placebo-related
interventions (32). In a cross-sectional mailed survey of 1,200 practicing physicians, 679
(57%) responded. About half of the respondents reported regularly prescribing
pharmacologically active treatments in contexts where non-specific therapeutic effects
were expected to contribute to clinical improvement, most commonly over-the-counter
analgesics (41%) and vitamins (38%), while only a small proportion used saline (3%) or
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sugar pills (2%). A minority reported prescribing antibiotics (13%) and sedatives (13%)
in situations where their specific efficacy for the treated condition was uncertain. The
majority (62%) considered the practice ethically permissible. Physicians most often
described placebo treatments to patients as potentially beneficial medicines not typically
used for the patients’ conditions (68%), and rarely explicitly identified them as placebos
(5%) (32).

Similarly, surveys of UK general practitioners revealed that placebo use is
widespread, with 97% reporting administration of placebos at least once in their career,
and 77% using them at least weekly (33). In a web-based survey of 1,715 general
practitioners, 783 (46%) responded. The study distinguished between “pure” placebos,
such as sugar pills or saline injections, and “impure” placebos, including interventions
with known efficacy for certain conditions, but prescribed for ailments where their benefit
IS uncertain, such as antibiotics for suspected viral infections. Only 12% of the
respondents had ever used pure placebos, while nearly all (97%) had used impure
placebos. Weekly use of pure placebos was rare (1%), but impure placebos were
employed weekly by 77% of the respondents. Most physicians considered placebo use
ethically permissible in certain circumstances (66% for pure, 84% for impure
placebos) (33).

These findings collectively highlight the persistent clinical relevance of placebo
mechanisms, the widespread and varied use of both pure and impure placebos in practice,
and the need for ongoing ethical guidance and further research to clarify benefits, harms,
and cost-effective implementation strategies (32, 33).

Ethically integrating placebo mechanisms involves leveraging expectation,
suggestion, and learning processes without compromising informed consent. Clinicians
can enhance positive outcomes by fostering therapeutic alliance, providing credible
explanations for interventions, and reinforcing adaptive behaviors, all while maintaining
patient trust. This approach aligns with contemporary bioethical principles, emphasizing
beneficence, autonomy, and non-maleficence (34).

Furthermore, strategically harnessing placebo mechanisms offers opportunities to
optimize treatment efficacy, especially in conditions with a strong subjective component,
such as pain, and anxiety. By ethically leveraging the psychological and neurobiological
underpinnings of placebo responses, through expectation, conditioning, and social-
contextual modulation, clinicians can create synergistic effects that complement active
interventions, ultimately supporting more holistic and patient-centered care (11, 23).

Bridging Standard, Open-Label, and Dose-Extending Placebos

Recent evidence demonstrates that open-label and dose-extending placebos can
produce meaningful clinical, behavioral, and biological outcomes without relying on
deception. Open-label placebos, administered with full patient awareness, capitalize on
expectation and conditioning within a supportive context, while preserving ethical
transparency. Dose-extending placebos, given alongside active medications, can enhance
therapeutic efficacy, reduce side effects, and support treatment adherence (35, 36).
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Placebo Mechanisms in Mental Health: Future Directions and Clinical
Integration

Recent developments in the study of placebo highlight its potential as a game-
changing intervention for mental health treatment. With the goal of creating predictive
models that can tailor interventions, future research should examine the interactions
between unique cognitive, emotional, and neurobiological factors that affect placebo
responsiveness. Studies on open-label and dose-extending placebos, which ethically use
expectancy and conditioning to improve therapeutic results while preserving patient
autonomy, are especially encouraging (36).

These approaches illustrate that placebo mechanisms can be harnessed deliberately
to complement standard interventions, aligning clinical benefit with patient autonomy.
Clinicians can ethically improve outcomes and provide opportunities for pragmatic
studies to assess large-scale efficacy by incorporating open-label and dose-extending
modalities into psychotherapy and medical practice. According to this perspective,
placebo effects are intentionally and ethically used medicinal enhancers rather than
confounding artifacts (36).

Recent original clinical and experimental studies support the integration of placebo
mechanisms into mental health care strategies. In a randomized controlled trial,
adjunctive open-label placebo combined with cognitive-behavioral therapy yielded
greater reductions in depressive symptoms compared to CBT alone in adults with major
depressive disorder, illustrating the potential of ethically applied placebo strategies in
mood disorders (25). Emerging feasibility data further show beneficial effects of open-
label placebo on fatigue in neurological populations, underscoring the broader
applicability of expectancy-based interventions (37). Experimental evidence also
indicates that psychological framing can enhance the effectiveness of standard treatments
on sickness behavior and affective symptoms, highlighting the relevance of expectancy
modulation in clinical outcomes (38). Additionally, recent meta-analytic work
quantifying placebo responses across anxiety, obsessive-compulsive, and stress-related
disorders emphasizes meaningful placebo contributions in psychiatric research and
identifies moderators of placebo responsiveness (39). Collectively, these findings
underscore the capacity of placebo-informed strategies to complement existing mental
health interventions.

Placebo mechanisms can be strategically incorporated into psychotherapy to
enhance the impact of evidence-based interventions. Utilizing expectation, learning, and
social-contextual processes for clinical advantage can be achieved by strengthening the
patient-therapist relationship, framing interventions with hope and credibility, and
rewarding adaptive behaviors. These effects are supported by underlying mechanisms
that connect mind-brain processes to symptom improvement, particularly through
modulation of endogenous opioid and dopaminergic systems. Applying placebo
principles ethically may reduce side effects, increase patient engagement, and decrease
the burden of treatment, especially for conditions like pain and mood disorders that have

34



high subjective symptomatology. By combining these insights, a patient-centered
approach is promoted where psychological, biological, and ethical aspects come together
to change placebo effects from inadvertent side effects to intentional therapeutic benefits.
This paradigm highlights the capacity of placebo mechanisms to serve not only as
adjuncts to traditional treatments, but also as central contributors to mental health
interventions, opening avenues for innovative, ethically robust, and neurobiologically
informed clinical strategies (36).

Recent literature increasingly emphasizes the clinical relevance of placebo
mechanisms in both experimental and real-world mental health settings (7, 22, 36).

In addition to summarizing current empirical evidence, we propose that placebo-
informed strategies should be conceptualized as structured components of therapeutic
optimization rather than incidental contextual influences. From a clinical perspective,
systematic integration could involve three complementary levels: (1) communication-
based expectancy enhancement through transparent and credible therapeutic framing, (2)
learning-based reinforcement using conditioning principles to sustain treatment
responses, and (3) context-based modulation through deliberate strengthening of
therapeutic alliance and treatment-related rituals.

Importantly, such integration does not imply replacing evidence-based
interventions, but rather augmenting them through ethically transparent methods,
particularly  through open-label placebo models and expectancy-focused
psychoeducation. Future mental health frameworks may benefit from recognizing
placebo responsiveness as a patient-specific characteristic that could inform
individualized therapeutic planning. The development of standardized clinical
recommendations for ethically leveraging placebo mechanisms, while preserving patient
autonomy and informed consent, represents a promising direction for both research and
clinical practice.

Critical Reflection and Limitations of Research

The placebo effect is well documented, but there are still issues with its
comprehension and use. The majority of the evidence is derived from brief, controlled
studies that don’t accurately capture the complexities of clinical practice, and cross-study
comparisons are made more difficult by the wide variation in how placebo responses are
defined and measured. Furthermore, not everyone experiences the same effects. Their
intensity and persistence are significantly influenced by individual differences in
personality, genetics, and cultural background. Lastly, although placebo is effective in
treating conditions with subjective symptoms like pain and anxiety, its application in
diseases with biological parameters that can be measured objectively is still limited.
Future research that uses ecologically sound designs, takes individual variability into
account, and incorporates multidisciplinary points of view is crucial, as these limitations
require careful interpretation of current findings.

These limitations underscore the importance of cautious interpretation and reinforce
the need for longitudinal and ecologically valid research designs.
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Conclusion

Placebo mechanisms illustrate the profound influence of psychological processes —
expectation, learning, and relational context — on both physiological and psychological
outcomes. In mental health care, they underscore the pivotal role of perception, trust, and
the quality of therapeutic interactions in shaping treatment success. When implemented
ethically, placebo principles can enhance conventional therapies by improving efficacy,
supporting adherence, and reducing side effects without deceiving patients. For
conditions dominated by subjective experiences, such as pain, anxiety, and depression,
deliberately leveraging these mechanisms allows clinicians to optimize therapeutic
benefit. By recognizing placebo effects as intentional, ethically guided components of
care, they are transformed from incidental phenomena into active contributors to mental
well-being, bridging psychology, neuroscience, and clinical practice.

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or
personal relationships that could have appeared to influence the work reported in this

paper.
Funding

This research received no external funding.

Author contributions

J.D.: Conceptualization, Writing - original draft, Visualization; A.R.:
Conceptualization, Writing — original draft, Visualization; N.N.: Visualization, Writing —
review & editing; E.B.: Visualization, Writing — review & editing; E.M.: Visualization,
Writing — review & editing, Supervision; T.S.: Conceptualization, Writing — review &
editing, Supervision.

References

1. Munnangi S, Sundjaja JH, Singh K, Dua A, Angus LD. Placebo Effect [Internet]. National Center
for  Biotechnology Information; 2023 [cited 2025 Jul 21]. Awvailable from:
https://www.ncbi.nlm.nih.gov/books/NBK513296/.

2. Niazi SK. Placebo Effects: Neurological Mechanisms Inducing Physiological, Organic, and Belief
Responses-A  Prospective  Analysis.  Healthcare ~ (Basel).  2024;12(22):2314.  doi:
10.3390/healthcare12222314.

3. Beecher HK. The powerful placebo. JAMA. 1955;159(17):1602—6. doi:
10.1001/jama.1955.02960340022006.

36



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Benedetti F. Placebo and the new physiology of the doctor-patient relationship. Physiol Rev.
2013;93(3):1207—46. doi: 10.1152/physrev.00043.2012.

Kienle GS, Kiene H. The powerful placebo effect: fact or fiction? J Clin Epidemiol.
1997;50(12):1311-8. doi: 10.1016/s0895-4356(97)00203-5.

Wager TD, Atlas LY. The neuroscience of placebo effects: connecting context, learning and health.
Nat Rev Neurosci. 2015;16(7):403—18. doi: 10.1038/nrn3976.

Knezevic NN, Sic A, Worobey S, Knezevic E. Justice for Placebo: Placebo Effect in Clinical Trials
and Everyday Practice. Medicines. 2025;12(1):5. doi: 10.3390/medicines12010005.

Belcher AM, Ferré S, Martinez PE, Colloca L. Role of placebo effects in pain and neuropsychiatric
disorders. Prog Neuropsychopharmacol Biol Psychiatry. 2018;87(Pt B):298—306. doi:
10.1016/j.pnpbp.2017.06.003.

Colloca L, Miller FG. The nocebo effect and its relevance for clinical practice. Psychosom Med.
2011;73(7):598—603. doi: 10.1097/PSY.0b013e3182294a50.

Planés S, Villier C, Mallaret M. The nocebo effect of drugs. Pharmacol Res Perspect.
2016;4(2):e00208. doi: 10.1002/prp2.208.

Enck P, Zipfel S. Placebo Effects in Psychotherapy: A Framework. Front Psychiatry. 2019;10:456.
doi: 10.3389/fpsyt.2019.00456.

Guevarra DA, Moser JS, Wager TD, Kross E. Placebos without deception reduce self-report and
neural measures of emotional distress. Nat Commun. 2020;11(1):3785. doi: 10.1038/s41467-020-
17654-y.

Biataszek W, Mizak S, Ostaszewski P, Babel P. The role of chronic pain and pain anxiety in delay
discounting of pain and monetary losses. Sci Rep. 2023;13(1):19169. doi: 10.1038/s41598-023-
46378-4.

Akyirem S, Salifu Y, Bayuo J, Duodu PA, Bossman IF, Abboah-Offei M. An integrative review of
the use of the concept of reassurance in clinical practice. Nurs Open. 2022;9(3):1515-35. doi:
10.1002/nop2.1102.

Koshi EB, Short CA. Placebo theory and its implications for research and clinical practice: a review
of the recent literature. Pain Pract. 2007;7(1):4—20. doi: 10.1111/j.1533-2500.2007.00104.x.
Blasini M, Peiris N, Wright T, Colloca L. The Role of Patient-Practitioner Relationships in Placebo
and Nocebo Phenomena. Int Rev Neurobiol. 2018;139:211—31. doi: 10.1016/bs.irn.2018.07.033.
Zubieta JK, Bueller JA, Jackson LR, Scott DJ, Xu Y, Koeppe RA, et al. Placebo effects mediated by
endogenous opioid activity on mu-opioid receptors. J Neurosci. 2005;25(34):7754—62. doi:
10.1523/JINEUROSCI.0439-05.2005.

De la Fuente-Fernandez R, Ruth TJ, Sossi V, Schulzer M, Calne DB, Stoessl AJ. Expectation and
dopamine release: mechanism of the placebo effect in Parkinson's disease. Science.
2001;293(5532):1164—6. doi: 10.1126/science.1060937.

Meder D, Herz DM, Rowe JB, Lehéricy S, Siebner HR. The role of dopamine in the brain - lessons
learned from Parkinson's disease. Neuroimage. 2019;190:79-93. doi:
10.1016/j.neurcimage.2018.11.021.

Eippert F, Bingel U, Schoell ED, Yacubian J, Klinger R, Lorenz J, et al. Activation of the opioidergic
descending pain control system underlies placebo analgesia. Neuron. 2009;63(4):533—43. doi:
10.1016/j.neuron.2009.07.014.

37



21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Martucci KT, Mackey SC. Neuroimaging of Pain: Human Evidence and Clinical Relevance of
Central Nervous System Processes and Modulation. Anesthesiology. 2018;128(6):1241-54. doi:
10.1097/ALN.0000000000002137.

Wampold BE, Fliickiger C. The alliance in mental health care: conceptualization, evidence and
clinical applications. World Psychiatry. 2023;22(1):25—41. doi: 10.1002/wps.21035.

Benedetti F. Placebo effects: understanding the mechanisms in health and disease. Oxford: Oxford
University Press; 2021.

Blease CR, Bernstein MH, Locher C. Open-label placebo clinical trials: is it the rationale, the
interaction or the pill? BMJ Evid Based Med. 2020;25(5):159—65. doi: 10.1136/bmjebm-2019-
111209.

Schienle A, Jurinec N. Open-label placebos as adjunctive therapy for patients with depression.
Contemp Clin Trials Commun. 2022;28:100948. doi: 10.1016/j.conctc.2022.100948.

Blease C, Colloca L, Kaptchuk TJ. Are open-Label Placebos Ethical? Informed Consent and Ethical
Equivocations. Bioethics. 2016;30(6):407—14. doi: 10.1111/bioe.12245.

Pecifia M, Zubieta JK. Molecular mechanisms of placebo responses in humans. Mol Psychiatry.
2015;20(4):416—23. doi: 10.1038/mp.2014.164.

Blease C, Kirsch I. The placebo effect and psychotherapy: Implications for theory, research, and
practice. Psychol Conscious. 2016;3(2):105. doi: 10.1037/cns0000094.

Colloca L, Miller FG. How placebo responses are formed: a learning perspective. Philos Trans R
Soc Lond B Biol Sci. 2011;366(1572):1859—69. doi: 10.1098/rstb.2010.0398.

Annoni M. The Ethics of Placebo Effects in Clinical Practice and Research. Int Rev Neurobiol.
2018;139:463—84. doi: 10.1016/bs.irn.2018.07.031.

Pearce JM. The placebo enigma revisited. Clin Med (Lond). 2011;11(4):340—3. doi:
10.7861/clinmedicine.11-4-340.

Tilburt JC, Emanuel EJ, Kaptchuk TJ, Curlin FA, Miller FG. Prescribing "placebo treatments™:
results of national survey of US internists and rheumatologists. BMJ. 2008;337:a1938. doi:
10.1136/bmj.a1938.

Howick J, Bishop FL, Heneghan C, Wolstenholme J, Stevens S, Hobbs FD, et al. Placebo use in the
United Kingdom: results from a national survey of primary care practitioners. PLoS One.
2013;8(3):e58247. doi: 10.1371/journal.pone.0058247.

Kaptchuk TJ, Miller FG. Placebo Effects in Medicine. N Engl J Med. 2015;373(1):8—9. doi:
10.1056/NEJMp1504023.

Colloca L, Enck P, DeGrazia D. Relieving pain using dose-extending placebos: a scoping review.
Pain. 2016;157(8):1590—8. doi: 10.1097/j.pain.0000000000000566.

Colloca L, Howick J. Placebos Without Deception: Outcomes, Mechanisms, and Ethics. Int Rev
Neurobiol. 2018;138:219—40. doi: 10.1016/bs.irn.2018.01.005.

Baidwan NK, Tracy T, Chiu CY, Nawshin T, Hoenemeyer T, Riser E, et al. Open-label placebo to
treat fatigue in people with multiple sclerosis: feasibility and preliminary effects. Pilot Feasibility
Stud. 2025;11:93. doi: 10.1186/s40814-025-01674-w.

Schmidt J, Reinold J, Rohn H, Schedlowski M, Engler H, Elsenbruch S, et al. Placebo effects
improve sickness symptoms and drug efficacy during systemic inflammation: a randomized

38



39.

controlled trial in human experimental endotoxemia. BMC Med. 2025;23:455. doi: 10.1186/s12916-
025-04292-8.

Motta LS, Gosmann NP, Costa MA, Jaeger MB, Frozi J, Grevet LT, et al. Placebo response in trials
with patients with anxiety, obsessive-compulsive and stress disorders across the lifespan: a three-
level meta-analysis. BMJ Ment Health. 2023;26(1):€300630. doi: 10.1136/bmjment-2022-300630.

39



Placebo efekat u mentalnom zdravlju: psiholoski,
neurobioloski i eticki aspekti

Jaksa Dubljanin®?, Aleksandar Radlovi¢', Nemanja Nenezi¢?,
Emir Bisevac®, Elvis Mahmutovi¢*, Teodora Safiye®”

Fakultet medicinskih nauka, Univerzitet u Kragujevcu, Svetozara Markoviéa 69,
34000 Kragujevac, Srbija

2Opsta bolnica Atlas, Osmana Dikiéa 3, 11000 Beograd, Srbija

$Akademija vaspitacko-medicinskih strukovnih studija Kruevac, Odsek Cuprija,
Lole Ribara 1/2, 35230 Cuprija, Srbija

“Drzavni univerzitet u Novom Pazaru, Departman za biomedicinske nauke, Vuka
Karadzi¢a 9, 36300 Novi Pazar, Srbija

®Drzavni univerzitet u Novom Pazaru, Departman za psihologiju, Vuka KaradZi¢a 9,
36300 Novi Pazar, Srbija

*Autor za korespondenciju: Teodora Safiye, e-mail: teodoras0306 @gmail.com

Kratak sadrzaj

Placebo efekat je psihobioloski fenomen u kojem oéekivanja pacijenta, prethodna iskustva
i socijalni kontekst uti¢u na zdravstvene ishode, ¢ak i kada tretman nema farmakoloSki aktivni
sastojak. Klju¢ni mehanizmi ukljucuju ocekivanja, verbalnu sugestiju, klasi¢no uslovljavanje i
socijalno-kontekstualne faktore, podrzane neurobioloskim procesima koji ukljucuju endogene
opioide, dopamin i povezane moZdane puteve. U mentalnom zdravlju i psihoterapiji placebo
efekti su posebno znacajni, jer odnos terapeut—pacijent, empatija i verovanje u tretman mogu
znacajno poboljsati ishode. Etic¢ki prihvatljive primene, poput otvorenog placeba i placeba za
produzeno doziranje, ocuvavaju autonomiju pacijenta dok koriste ocekivanja i ucenje za
unapredenje Klini¢kih rezultata. Prepoznavanje i integracija placebo mehanizama u klini¢ku
praksu naglasava interakciju psiholoskih, neurobioloskih i etickih faktora, pruzaju¢i holisticki
pristup lecenju i poboljSavajuci terapijske rezultate kod stanja kao Sto su depresija, anksioznost i
hroni¢ni bol.

Kljuéne re¢i:  placebo efekat, neurobioloski aspekti, psiholoski mehanizmi, mentalno
zdravlje, psihoterapija
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