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Abstract

The placebo effect, long recognized as a robust contributor to clinical outcomes, has
traditionally been explained in terms of expectation, conditioning, and meaning responses.
Recent advances in open-label placebo (OLP) research demonstrate that placebo responses
can be elicited without deception, reframing both ethical and mechanistic perspectives.
Parallel to these developments, a growing body of theoretical work explores quantum and
quantum-like frameworks as tools for modeling contextuality, non-classical probability
structures, and consciousness-mediated effects relevant to placebo phenomena. This article
introduces QUACEBO, a digital open-label placebo platform that integrates these
perspectives by employing genuine quantum random number generator (QRNG) signals as
dynamic visualizations to scaffold intention, ritual, and engagement.

We synthesize six complementary lines of inquiry: (i) quantum-like models of contextual
interference in placebo outcomes, (ii) consciousness-mediated quantum dynamics such as
the Quantum Zeno Effect, (iii) quantum cognition approaches to non-classical probability in
psychology, (iv) informational entanglement hypotheses in clinical trial design, (v)
quantum-biological models of consciousness, and (vi) empirical studies on mind-machine
interactions with random number generators. On this basis, QUACEBO is presented as a
reproducible research framework that generates concrete, testable hypotheses. Two
proposed trials—a multi-arm session-type study and a double-blind comparison of genuine
versus pseudo-quantum visualization—are outlined with rigorous methodological
safeguards, including preregistration, multi-site replication, and device-independent
controls.

By uniting quantum-inspired formalism with placebo research and digital OLP delivery, this
work positions QUACEBO as a paradigm to empirically evaluate whether quantum or
quantum-like structures can enrich our understanding of placebo responses. Null results
would constrain speculative models; positive findings could establish an empirical foothold
for integrating quantum frameworks into the science of healing contexts.
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1. Introduction

Placebo effects are well-established in medicine and psychology, typically explained by
expectation, conditioning, meaning responses, and neurochemical mediation. Open-label
placebo (OLP) research demonstrates that placebo responses can occur without deception,
reframing both ethics and mechanisms. Digital placebos extend these ideas to software-
delivered interventions. This paper integrates Beauvais’s quantum-like contextuality and
Stapp’s quantum-physical mind-brain framework into a unified proposal —QUACEBO—that
can be empirically tested in scalable, preregistered trials. (Benedetti, 2014; Finniss et al.,
2010; Colloca & Miller, 2011) (Kaptchuk et al., 2010; Carvalho et al., 2016; Schaefer et al.,
2018)

While this work primarily integrates the models of Beauvais and Stapp, other quantum(-
like) approaches are reviewed in Sections 4.3 and 4.4 to position QUACEBO within the
broader scientific discourse on quantum-related placebo theories.

2. Background: Placebo Phenomena and Open-Label Paradigms

Seminal OLP trials indicate that transparent placebos can improve clinical outcomes. In
irritable bowel syndrome, Kaptchuk et al. (2010) reported significant improvements
despite participants being informed they were receiving placebos. Carvalho et al. (2016)
observed benefits in chronic low back pain, and Schaefer et al. (2018) in allergic rhinitis.
These studies underscore that expectancy, meaning, and ritual can drive outcomes even
without deception. QUACEBO builds on this ethical foundation by using a digital OLP
protocol.

3. Digital Placebos and Informational Frameworks

Digital placebos deliver symbolic and procedural elements via software: intention prompts,
structured rituals, and feedback. QUACEBO extends this by embedding live,
nondeterministic QRNG signals as a quantum-field visualization. This informational
intervention is positioned as non-therapeutic and research-focused, enabling precise
experimentation and audit trails. (Herrero-Collantes & Garcia-Escartin, 2017)

4. Theoretical Background

4.0 Notation and Modeling Assumptions

We use quantum-like probability amplitudes s to represent context-conditioned
dispositions. For two contextual paths A and B (e.g., two labels), the combined outcome
probability is obtained from amplitudes: P = [{y_A + {_B|> = P_A + P_B + 2/(P_A P_B) cos 0
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(Eq. 1), where P_A = |[{_A|? and 0 encodes the contextual phase relation. In the quantum
Zeno formalism, the short-time survival probability of a prepared state under n equally
spaced interrogations across total time T is P_survival ~ [1 - (T/(nt))?]"n - 1 as n - o (Eq.
2), with T a characteristic timescale. These expressions are used to derive testable
predictions for labeling/assessment (Eq. 1) and intention-stabilization dynamics (Eq. 2).

4.1 Beauvais Quantum-like Contextuality Model (Formalism)

Beauvais (2017) proposes a quantum-like probability model to account for observer- and
context-dependent variability in placebo outcomes. The model admits interference between
contextual ‘paths’ (e.g., two labels for inert interventions). A simplified expression is:

Beauvais developed this quantum-like model to address limitations in classical statistical
treatments of placebo variability, particularly when outcome distributions depend strongly
on subtle contextual variables (labeling, assessor proximity, framing). Rather than assigning
fixed Kolmogorov probabilities to mutually exclusive events, the model represents context-
conditioned dispositions as probability amplitudes s that can superpose and interfere.
Consider two inert placebos, A and B, identical in composition but framed with different
labels or narratives. Let P_A and P_B denote baseline probabilities for a favorable outcome
in each context considered separately. When contexts are jointly relevant (e.g., when an
evaluator locally handles both labels), the total probability is obtained from the squared
modulus of the summed amplitudes: P = |_A + {_B|> = P_A + P_B + 2v/(P_A P_B)cos8,
where 0 is a phase-like parameter that encodes the relation between the contextual cues.

If 8 = 0, constructive interference increases the observed rate beyond P_A + P_B; if 6 =~ m,
destructive interference can suppress it. Crucially, the parameter 6 operationalizes how
strongly the assessment context couples to labeling information. Beauvais therefore
predicts that **local** assessments (assessor exposed to contextual cues) can yield label-
dependent outcome differences (6 # m/2), whereas **remote** assessments (cues
minimized) approach 0 = 1t/2, nullifying the interference term and the A-B difference. This
yields concrete, falsifiable predictions: manipulate labeling and assessor proximity;
estimate interference-like departures from classical additivity; and test whether effects
diminish under remote/online evaluation. The model is explicitly ‘quantum-like’: it borrows
the probabilistic formalism (Hilbert-space superposition and interference) without positing
physical quanta in the brain. (Beauvais, 2017)

P=|y A+ BJ2=P_A+P_B+2V(P.AP_B)cosH

Here, 6 is a phase-like parameter encoding contextual relationships. Under local
assessment, interference can yield differences between labels; under remote assessment,
contextual coupling is reduced and interference terms diminish. The model motivates
experiments that manipulate labeling and assessment proximity.
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4.2 Stapp Process 1 and the Quantum Zeno Effect (Formalism)

Stapp’s quantum mind-brain framework treats conscious intention as a Process 1
intervention—selection of a measurement basis not prescribed by unitary evolution. Rapid,
repeated Process 1 acts can evoke QZE-like stabilization of neural patterns. In placebo
contexts, intentional focus could bias brain dynamics toward coherent states, potentially
aligning subjective outcomes with measurable physiological changes.

Stapp’s account is grounded in von Neumann'’s tripartite schema: **Process 2** (unitary
evolution of the quantum state), **Process 1** (the choice of a measurement
question/projection by a conscious agent), and **Process 3** (the stochastic outcome
selection). Stapp highlights Process 1 as the locus of conscious causal efficacy: the agent’s
selection of a projection operator—i.e., which aspect of the brain-body system is
‘queried’—is not fixed by unitary dynamics. Repetition of such selections in the same basis
underlies the *Quantum Zeno Effect (QZE)**, whereby frequent ‘measurements’ inhibit
transitions and stabilize a state.

Formally, if a prepared state |) has a short-time survival probability P(t) % 1 - (t/1)? then
n equally spaced interrogations over total time T give P_survival ~ [1 - (T/(nt))*]"n - 1 as
n — oo, Interpreted neurophysiologically, sustained attention and intention—
conceptualized as sequences of Process-1 selections—could stabilize neural patterns
consistent with the intended outcome, prolonging coherence without energy transfer.
Applied to placebo, structured rituals and cues (such as QUACEBO'’s intention prompts and
QRNG-based visualization) scaffold repeated, coherent ‘mental measurements,” potentially
yielding QZE-like stabilization of beneficial brain states. This framework does not prove
efficacy; it delineates a precise, testable route by which conscious intention could modulate
neurodynamics. (Stapp, 2005; Stapp, 2011)

4.3 Additional Quantum and Quantum-like Approaches to the Placebo Effect

In addition to the integrated approaches of Beauvais (quantum-like contextuality model)
and Stapp (intentional Process-1 dynamics, Quantum Zeno Effect), other models have
appeared in the peer-reviewed literature that link quantum physics to the placebo effect.
These can be broadly grouped into three categories:

1. *Quantum-statistical models of cognitive processes**

Aerts et al. (2018) have shown, within the framework of Quantum Cognition, that context-
dependent, non-classical probability structures in psychology and decision-making can be
precisely modeled using formal elements of quantum mechanics (superposition,
interference). They propose applying such models to medical data - including placebo
responses - to mathematically isolate the influence of context and expectation.

2. **Macroscopic entanglement hypotheses**
Manek & Tiller (2011) postulate in *Medical Hypotheses* that placebo and verum groups
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in clinical trials could enter an informational entanglement state through "conditioned
spaces" and focused intention. In this state, even inertly administered substances would no
longer be entirely without effect. This assumption is based on an extended physical
framework (U(1)-SU(2) coupling) and is highly speculative, but it provides an explicit
physical hypothesis for potential interactions.

3. **Quantum-biological consciousness models**

Hameroff & Penrose (2014) argue, in their Orch-OR theory, that quantum-coherent
processes in neuronal microtubules may play a role in consciousness. On this basis, it is
speculated that expectation and intention - central mechanisms of the placebo effect — could
be partially mediated by such quantum-biological processes. Empirical evidence for this link
is currently lacking.

These approaches differ substantially in their level of claim: while Quantum Cognition and
the Beauvais model use "quantum-like" formal structures to model context-dependent
probabilities, Tiller and Hameroff posit real physical quantum processes in the macroscopic
human system. The QUACEBO framework presented here is deliberately positioned on the
formal-model side to generate testable hypotheses without assuming speculative physics in
the organism.

4.4 Quantum Random Noise as an Intention Amplifier

In the QUACEBO framework, the genuine quantum random number generator (QRNG)
signal is proposed to act as an intention amplifier - a catalyst that channels and potentially
magnifies the user’s focused intent during a session. The unpredictable, real-time quantum
noise is not merely a random stimulus; it is hypothesized to interact with the participant’s
conscious attention in a way that strengthens the overall placebo-relevant response. By
presenting the user’s intention against a backdrop of true quantum uncertainty, QUACEBO
creates a unique mind-matter context wherein each moment of observation is imbued with
novelty and personal relevance. This design builds on the notion that the mind’s interaction
with an indeterministic process could reinforce the user’s sense of influence or engagement,
thereby amplifying subjective effects. While highly speculative, this idea aligns with the
integrated theoretical basis of QUACEBO: it extends Stapp’s view of consciousness actively
probing quantum events from the brain to an external device (Stapp, 2005; Stapp, 2011)
and echoes Beauvais’s emphasis on context-dependent outcomes by introducing an open-
ended quantum context in each session (Beauvais, 2017).

From a quantum-theoretical perspective, involving a QRNG in the intervention offers a
testable arena for mind-matter interaction hypotheses. Meta-analytic evidence suggests
that human intention may produce tiny biases in random number generator outputs under
specific conditions (Bosch et al., 2006). Although the observed effect sizes are extremely
small and subject to debate, the conceptual implication is intriguing: conscious intent might
couple to quantum randomness in ways that classical psychology does not fully capture. In
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the context of placebo-related responses, Radin and Lobach (2007) even speculated that
such effects could involve retrocausal influences on random events. QUACEBO leverages
these notions by incorporating a genuine quantum source as a core part of the intervention.
If consciousness can interact with quantum processes at any level, a live QRNG visualization
provides a continuous stream of quantum events for the mind to engage with. This
continuous engagement is akin to a series of von Neumann Process-1 observations
intentionally directed at the QRNG output, potentially invoking a Quantum Zeno-like
stabilization of the user’s mental state as suggested by Stapp’s framework (Stapp, 2011).
Importantly, this hypothesis remains empirically open - QUACEBOQ’s design allows rigorous
comparison between true quantum random feedback and algorithmically pseudo-random
feedback (identical in appearance) to detect any measurable differences (Hypotheses H6-
H8).

Psychologically, the QRNG-based display enriches the ritualistic and contextual elements
known to influence outcomes (Wager & Atlas, 2015). Each QUACEBO session begins with
the participant setting a clear personal intention, followed by viewing a dynamic, never-
repeating quantum-driven visualization. This sequence creates a compelling cognitive
narrative: the user’s intention feels linked to a unique external signal that is inherently
unpredictable and personalized to that moment. Such a coupling of mental focus with a
salient external cue can heighten the sense of meaning and significance attached to the
intervention. The knowledge that the signal is derived from an actual quantum process may
further boost credibility and engagement, even in an open-label scenario. In essence, the
QRNG turns an abstract intention into a perceivable, evolving stimulus, maintaining
attention and arousal.

In summary, this subsection adds a novel theoretical layer to the QUACEBO model: it posits
that genuine quantum randomness can serve as an active component that synergistically
interacts with user intention. This role is two-fold: first, it provides a continuous stream of
unpredictable events that the mind might (in theory) influence or become correlated with;
second, irrespective of direct mind-matter effects, the QRNG signal enriches the
psychological milieu, fostering heightened expectancy, engagement, and meaning. These
dual aspects make the use of quantum random noise in QUACEBO not just a technical choice
but a theoretical statement. By empirically examining outcomes with and without genuine
quantum noise, QUACEBO will help clarify whether quantum randomness confers any
measurable advantage as an intention amplifier.

5. Proposed QUACEBO Framework

QUACEBQO is a digital open-label placebo that presents a quantum-field visualization derived
from live QRNG outputs as the central stimulus. The visualization is dynamic and non-
repeating, reflecting genuine quantum unpredictability. The platform supports multiple
execution modes: Manual (participant performs sessions actively), Self-delegated
(participant schedules automated sessions for themselves; intention set in advance),
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Delegated-for-others (a participant performs a session intending benefit for another person
with consent), and Control (no visualization or neutral display). A second line of inquiry
compares genuine Quace (live QRNG visualization) with Pseudoquace (pseudo-random
visualization) in a double-blind design to test source-dependent effects.

6. Derived Hypotheses from the Integrated Models 160
H1: Manual QUACEBO sessions with genuine QRNG visualization produce greater changes
in target variables than control.

H2: Self-delegated and delegated-for-others sessions produce different effect sizes
compared to manual and control conditions.

H3: Differences among manual, self-delegated, and delegated-for-others sessions appear in
subjective ratings and coherence metrics.

H4: Repeated sessions within the same condition produce cumulative or stabilizing (QZE-
like) effects.

H5: Focused intention combined with QRNG visualization amplifies effects relative to
conditions without intentional engagement.

Hé: Replacing genuine QRNG signals with pseudo-random sequences reduces effects
significantly (device-independent replication).

H7: In a blinded setup, genuine Quace produces stronger effects than Pseudoquace.

H8: Quace-Pseudoquace differences are detectable in physiological coherence measures
and correlate with subjective outcomes.

7. Planned Studies and Methodological Overview

7.1 Study 1 - Session-Type Trial (Manual vs. Self-delegated vs. Delegated-for-others vs.

Control)

The planned analysis will be based on a four-arm randomized design, in which participants
are allocated to different QUACEBO intervention modalities. Each participant will complete
six standardized questionnaires both at baseline (pre-intervention) and after the
intervention period (post-intervention). These instruments are: the WHO-5 Well-Being
Index (general well-being), the Perceived Stress Scale (PSS), the Generalized Anxiety
Disorder Scale (GAD-7), the Patient Health Questionnaire (PHQ-9) for depressive
symptoms, the Pittsburgh Sleep Quality Index (PSQI) for sleep quality, and the SF-12 Health
Survey assessing physical and mental health components. Together, these validated
measures provide a multidimensional assessment of mental health, stress, emotional well-
being, and quality of life.

Analyses will begin with descriptive statistics summarizing demographic data, baseline
scores, and distributional characteristics across the four groups. The primary focus will
then be on intra-group changes from baseline to post-intervention in each of the six
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questionnaires, in order to assess whether specific QUACEBO session types are associated
with measurable improvements.

Subsequently, between-group comparisons will be conducted to examine whether one or
more intervention arms produce significantly greater improvements compared to the
others. Where appropriate, analyses of covariance (ANCOVA) will be applied to adjust for
baseline scores and relevant demographic variables. To account for the multiplicity of
comparisons across both groups and outcome measures, statistical corrections (e.g.,
Bonferroni adjustment) will be employed to ensure robustness.

161

Effect sizes will be calculated and reported for all outcomes, providing information on the
magnitude of observed differences beyond statistical significance. Exploratory analyses will
additionally assess possible dose-response relationships by correlating the intensity and
frequency of app usage with changes in questionnaire outcomes.

Taken together, these analyses will rigorously evaluate whether the different QUACEBO
session formats yield differential effects on well-being, stress, anxiety, depression, sleep
quality, and overall health-related quality of life. The findings will not only provide initial
empirical insights but also establish a methodological foundation for larger confirmatory
trials.

Randomization
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Sl | » -

- ™
Cortrol

(no visuglization)
k A

[~ Measares: )
Pre, Post, Follow-up
(Self-report, HRV, EEG
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Arms: Manual / Self-delegated / Delegated-for-others / Control. Outcomes: self-report, HRV, EEG; Timepoints: Pre, Post, Follow-up

7.2 Study 2 — Double-blind Genuine Quace vs. Pseudoquace

Design: Parallel-group, double-blind RCT comparing genuine Quace (live QRNG
visualization) against Pseudoquace (pseudo-random visualization). Blinding: participants
and outcome assessors. Qutcomes and timepoints as in Study 1. Randomization: device-
independent QRNG vs. pseudo-RNG streams; continuous entropy and diagnostics. Analysis:
Primary contrast Quace vs. Pseudoquace on preregistered endpoints; secondary mediation

by expectancy/meaning measures; robustness checks and cross-site replication.
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8. Implications for Physics and Information Science

This program links quantum-like contextuality and quantum-physical intention models to
concrete, falsifiable trials. QUACEBO’s open-label design avoids deception, while the QRNG
scaffold enables rigorous control and auditing. Null findings would still be informative,
constraining theoretical claims; positive findings would establish an empirical foothold for
quantum(-like) contributions to placebo-related phenomena.

9. Conclusion

This article has argued that the placebo effect, far from being a marginal or deceptive
phenomenon, can be understood as a fundamental expression of contextual meaning,
expectation, and mind-body dynamics. With the rise of open-label placebo (OLP) research,
it has become clear that placebo responses can be ethically harnessed, reproducible, and
clinically relevant without deception. At the same time, advances in quantum theory and
quantum-like models provide a conceptual vocabulary to describe phenomena such as
contextuality, non-classical probability, and entanglement, which resonate with the elusive
characteristics of placebo responses.

Within this intersection, the QUACEBO framework has been proposed as both a conceptual
and empirical platform. By combining genuine quantum randomness with structured digital
interventions, QUACEBO aims to provide a reproducible, transparent, and ethically
grounded way of studying placebo phenomena. Crucially, QUACEBO does not assert
metaphysical claims of “quantum healing” but instead establishes a controlled paradigm in
which quantum or quantum-like structures can be operationalized as testable hypotheses.

The integration of six complementary strands—quantum-like models of contextual
interference, consciousness-related dynamics, quantum cognition approaches,
informational entanglement, quantum-biological perspectives, and empirical mind-machine
interaction studies—highlights that placebo research can benefit from engaging with non-
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classical models of information and probability. Together, these perspectives extend the
explanatory range beyond linear stimulus-response models and may open pathways to a
deeper understanding of how meaning, ritual, and consciousness contribute to healing.

From a research standpoint, QUACEBO suggests several key implications. First, it provides a
methodological template for conducting placebo studies that can directly compare genuine
quantum randomization with pseudo-random controls. Second, it demonstrates how digital
open-label placebo systems can be used to design replicable, multi-site studies with
minimal bias. Third, it sets the stage for interdisciplinary collaboration between clinical
placebo research, quantum cognition, and quantum foundations.

Looking forward, the significance of QUACEBO lies not only in the potential confirmation of
quantum-like features in placebo responses but also in its role as a boundary object: a
rigorous experimental framework where speculative models must be confronted with
empirical data. Whether outcomes validate or falsify the hypothesized quantum
connections, such research will refine our understanding of the placebo effect and its place
within integrative medicine and consciousness studies.

In sum, the coherent articulation of quantum-inspired perspectives with placebo science
offers a unique opportunity: to transform the placebo effect from a residual explanatory gap
into a frontier of testable, ethically sound, and scientifically meaningful research. The
QUACEBO framework is therefore not an endpoint, but a beginning—an invitation to
integrate conceptual boldness with methodological rigor in order to explore one of the most
intriguing bridges between mind, matter, and healing.
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