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Introduction

Contemporary health education often views the
individual as a material entity, with diagnostic and
therapeutic methods relying on classical physics
principles. This classical view likens the universe to a
machine,  understandable  through  reductionist
approaches. Quantum mechanics, the study of sub-
atomic entities, initially seems incompatible with the
health field's focus on human behavior. The shift to a
universe of uncertainty and probability introduced
enigmatic phenomena, paralleled by the development of
psycho-analysis.

Quantum-like behavioral probabilities may underlie
human behaviors, leading to quantum cognition's
investigation of quantum-like cognitive processes
(Kyriazos & Poga, 2024). However, medical and nursing
science often views individuals mechanistically, with
prevailing theories reflecting Newtonian classical physics.
Metaphors reveal perceptions and influence perspectives,
offering a novel approach to nursing education and
diagnosis (Chan et al., 2018; Milgrom, 2023).

Quantum  mechanics, with  principles like
superposition, observer effect, tunneling, entanglement,
and uncertainty, offers a novel lens for examining
human emotion, decision-making, and consciousness in
nursing. Unlike classical physics, which often reduces
phenomena to mechanistic, linear models, quantum
mechanics embraces uncertainty, inter-connectedness,
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and probabilistic outcomes—qualities that resonate with
the humanistic, multi-dimensional nature of nursing
care. For instance, entanglement reflects the deep,
empathetic bonds that nurses form with patients,
capturing the dynamic interplay of emotional and social
factors. These metaphors do not over-simplify human
experience, but enrich it by providing interpretive tools
to navigate its complexity, enabling nurses to integrate
clinical precision with emotional and cultural
sensitivity. While not asserting full compatibility
between brain function and quantum mechanics (a topic
of philosophical debate), these metaphors serve as
powerful pedagogical tools to foster holistic care.

Key quantum phenomena include wave-particle
duality, the Heisenberg Uncertainty Principle, the
Schrédinger Equation, quantum entanglement, quantum
tunneling, quantum superposition, quantum
decoherence, quantum teleportation, and quantum
superdense coding (Kyriazos & Poga, 2024). These
principles underpin the quantum world.

Human behavior, unlike easily observable scientific
phenomena, involves complex abstractions, subjective
perceptual encounters, and hard-to-quantify variables.
Factors include cognitive processes, emotions, social
dynamics, unconscious processes, and developmental
dynamics (Khrennikov, 2021; Zeguendry et al., 2023,).
These explanations, while simplified, highlight the
multi-faceted nature of health behavior dynamics and
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the challenge of its precise quantification (Chan et al.,
2017; Morstyn, 1989).

Public health nursing aims to protect and enhance the
health of individuals, families, and communities,
focusing on health promotion, disease prevention, and
reducing inequalities. Key aspects include community
focus, a preventive approach, inequality reduction,
multi-disciplinary work, and advocacy. Public health
nurses improve community health, contributing to a
healthier, more equitable society. Applying quantum
physics principles in public health nursing education can
bring a holistic perspective. For instance, the "observer
effect” emphasizes empathy, "entanglement” highlights
inter-connectedness, and "'superposition” acknowledges
multiple possibilities in health conditions. Quantum
metaphors can thus inform new paradigms in nursing.

However, the abstract nature of these quantum
metaphors may pose significant comprehension
challenges, particularly for nursing academics and
students with minimal background in physics,
potentially limiting their immediate applicability in
educational settings.

Integration of Quantum Metaphors into Public
Health Nursing Education

Wave-Particle Duality: At a moment of decision,
individuals consider rational (particle-like) and
emotional (wave-like) factors. For instance, a job offer
involves salary/opportunities (rational) and
excitement/passion (emotional). In patient care, nurses
balance scientific knowledge (particle - concrete,
measurable) with compassion/empathy (wave - abstract,
felt). Healing a wound (particle) is as important as
addressing emotional needs (wave). In community
service, public health nurses integrate scientific data
(particle - statistics, policies) with social/cultural factors
(wave - values, beliefs). Vaccination campaigns
(particle) are coupled with building trust and correcting
misinformation (wave).

Heisenberg Uncertainty Principle: It is difficult to
simultaneously understand a person's intentions and
actions. For example, one cannot be certain of both a
friend's inner thoughts and external behavior. In patient
assessment, nurses may not achieve complete certainty;
symptoms vary, and information may be incomplete.
Nurses should accept uncertainty and continuously
gather data.

Similarly, public health nurses assessing community
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health face uncertainty due to variables like socio-
economic factors. They should remain open to new data.

Quantum Entanglement: Strong bonds, like those
between twins, resemble entanglement. Instant
emotional connections suggest an invisible link. In
nursing, a strong therapeutic relationship creates
"entanglement," enabling intuitive understanding of the
patient's state and enhancing recovery. Health team
collaboration also shows this.

Public health nurses establish "entanglement" with
community leaders and organizations, improving
responses to health needs and coordinating services.

Quantum Tunneling: Achieving a seemingly
impossible goal is like tunneling. Overcoming great fear
and achieving unexpected success resemble "tunneling"
through obstacles. The healing process can be non-
linear; sudden recovery after prolonged stasis is akin to
overcoming obstacles.

Community health interventions may yield
unexpected results, where solving one problem
unexpectedly improves others, similar to tunneling.

Quantum Superposition: Indecision resembles
superposition. A person  considering  options
simultaneously "experiences" both. Nurses caring for
multiple patients are in a mental "superposition,”
assessing each patient's needs and prioritizing.

Public health nurses evaluating diverse community
needs are in a mental "superposition,” considering
groups, like the elderly, children, and disabled, and
prioritizing the vulnerable.

Quantum Decoherence: Changing ideas or beliefs
resembles decoherence. Realizing a belief's invalidity
over time is like experiencing mental "decoherence."
Health service systems evolve with research,
technology, and social needs, a form of "decoherence"
where an initially consistent system differentiates.

Similarly, health policies change with evidence,
needs, and priorities, causing "decoherence” in initially
consistent systems.

Quantum Teleportation: Empathy resembles
teleportation. Feeling another's emotions as one's own is
like "emotional teleportation." Nurses "teleport"
knowledge/skills to students/colleagues, conveying
technical knowledge, values, ethics, and compassionate
care.

Public health nurses "teleport" knowledge/skills
through education, motivating healthy habits.

Quantum Superdense Coding: Subtle
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communication resembles superdense coding. A look or
touch conveys more than words. Nurses use non-verbal
cues (body language, tone, eye contact) to convey

"superdense" messages, deeply affecting patients.
Public health nurses use trust, respect, and empathy
in communication to enhance community participation.

Visual Conceptual
NModel

INndividual-
Decision-
Making

Community
Health

Figure 1. Visual conceptual model linking quantum metaphors to
nursing education domains

Figure 1 shows a diagram that illustrates how each selected quantum mechanics principle (e.g. superposition,
entanglement, uncertainty) is mapped to specific domains of nursing education. It visually represents theoretical
connections between quantum-inspired perspectives and competencies, such as holistic care, systems thinking, and
inter-professional collaboration. The model aims to guide educators in integrating abstract metaphors into practical
curriculum elements for both classroom and community-based learning.

To enhance the clarity of Figure 1, the model
explicitly links quantum metaphors to nursing education
domains. For instance, the metaphor of quantum
entanglement is mapped to inter-professional
collaboration, illustrating how strong partnerships with
community stakeholders mirror the instant correlation of
entangled particles. Similarly, wave-particle duality
connects to curriculum design by encouraging educators
to integrate scientific evidence with emotional and
cultural considerations in teaching modules. These
linkages are theoretically grounded in the principles of
holistic care and system thinking, ensuring that nursing
students develop competencies to address complex
health challenges in diverse community settings.

How to Integrate Quantum Metaphors into Public
Health Nursing Education

This article proposes a theoretical model for public
health nursing education that uses quantum mechanics
principles as metaphors to foster a more holistic and
integrated approach to individual and community health.
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By moving beyond traditional linear cause-and-effect
models, nursing educators can encourage students to
view patient and community health through a less
reductionist lens.

Case Scenario: Applying Quantum Metaphors in a

Community Vaccination Campaign
Consider a public health nurse tasked with

increasing vaccination rates in a community with low

trust in healthcare systems due to historical inequities.

Using quantum metaphors, the nurse can approach this

challenge holistically:

e Wave-Particle Duality: The nurse balances particle-
like data (e.g. vaccination statistics, disease
prevalence) with wave-like social dynamics (e.g.
community values, misinformation). For instance, the
nurse uses evidence-based data to design the
campaign while addressing emotional barriers
through community engagement sessions, building
trust to counter vaccine hesitancy.

e Quantum Entanglement: The

nurse fosters
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"entanglement™ by forming strong partnerships with
community leaders, creating an inter-connected
network that enhances trust and communication.
Regular meetings with local faith leaders and school
officials ensure coordinated messaging, mirroring the
instant correlation of entangled particles.

e Quantum Tunneling: Despite initial resistance, the
nurse identifies an unexpected breakthrough (e.g. a
community influencer endorsing the campaign), akin
to tunneling through a barrier. This leads to a rapid
increase in vaccination uptake, demonstrating non-
linear progress in community health interventions.
This case study illustrates how quantum metaphors

provide a framework for navigating complex, multi-

dimensional public health challenges, enabling nurses to
integrate scientific rigor with empathy and adaptability
in real-world practice.

Implications for Nursing

To integrate this model, educators can incorporate
quantum metaphors into case-based teaching scenarios,
prompting students to analyze health situations from
multiple, inter-connected perspectives rather than
relying solely on linear problem-solving. Reflective
practice sessions can encourage students to explore the
"wave-like" aspects of patient experiences, such as

emotional and social factors, alongside the "particle-
like" objective data. For example, a simulation exercise
could present students with a patient resistant to
behavior change due to long-standing fear. The scenario
could encourage students to apply the ‘quantum
tunneling’ concept to  explore  breakthrough
communication strategies or unexpected motivational
triggers that lead to progress in care.

Furthermore, these metaphors can inform curriculum
design, fostering a holistic understanding of health
across various modules. These quantum metaphors can
be introduced in dedicated nursing training modules or
workshops  through interactive  exercises and
discussions. Online pedagogy, as explored by Avilés et
al. (2024) offers a promising approach to teaching
person-centered care, fostering critical reflection on
quantum-inspired concepts like entanglement to
enhance students’ understanding of community inter-
connectedness. Such methods can be complemented by
community-based learning experiences, such as those in
social justice courses, to address holistic health needs
(Wallington et al., 2024). For example, a workshop
might feature case studies where students map specific
patient -or community- health challenges to relevant
quantum principles, thereby developing a more nuanced
and integrated approach to care.

Table 1. Applications of Quantum Metaphors in Public Health Nursing Education and Practice

Quantum Individual Decision- Patient Care

Metaphor making

Wave-Particle Balancing rational and Integrating medical

Duality emotional factors in protocols with empathy in
decisions (e.g. job offer) care

Heisenberg Accepting uncertainty in Continuously collecting

Uncertainty understanding others’ patient data due to

Principle intentions changing symptoms

Quantum Strong bonds with friends Building therapeutic

Entanglement

or twins

relationships with patient

Quantum Overcoming personal fears = Unexpected patient
Tunneling for success recovery
Quantum Evaluating multiple Managing multiple

Superposition

options in indecision

patients’ needs
simultaneously

Quantum Evolving personal beliefs Adapting nursing practices
Decoherence to new research
Quantum Feeling others’ emotions Transferring knowledge to

Teleportation

through empathy

students/colleagues

Quantum Using subtle gestures for Conveying empathy
Superdense deep communication through non-verbal cues
Coding

Community Health

Using data and community trust in
health campaigns

Adapting to variable community
health behaviors

Collaborating with community
leaders for health programs

Unexpected health improvements
from interventions

Prioritizing diverse community health
needs

Evolving health policies with
changing needs

Educating communities for healthy
lifestyles

Building trust with community
leaders via non-verbal communicatio

Associated Nursing Competencies

System thinking, Holistic care
planning

Critical thinking, Ethical reasoning
under uncertainty

Empathy, Therapeutic
communication, Inter-professional
collaboration

Problem-solving resilience,
Motivational interviewing

Prioritization, Decision-making in
complex care, Flexibility

Adaptability to evidence-based
practice changes

Emotional intelligence, Peer teaching,
Compassionate care

Non-verbal communication skills,
Patient trust-building, Cultural
competence

Table 1 summarizes how each quantum metaphor can be applied to individual decision-making, patient care, and community health
contexts, along with associated nursing competencies. It serves as a quick reference for educators seeking to translate abstract
quantum concepts into tangible learning outcomes and practice-oriented skills.
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These examples illustrate the metaphorical
relationship between quantum principles and human
behavior, aiding nurses in understanding their practices
and the complexity of human experience, and
demonstrating how quantum mechanics can elucidate
the complex and dynamic nature of public health
nursing.

Conclusion

This article explored the metaphorical potential of
quantum mechanics principles (wave-particle duality,
Heisenberg uncertainty, entanglement, tunneling,
superposition, decoherence, teleportation, superdense
coding) for understanding human behaviors and
informing nursing practices, particularly public health
nursing. It highlighted how incorporating quantum
concepts into public health nursing education could
foster a more holistic approach to individual and
community health.

Integrating quantum metaphors into public health
nursing curricula can foster a deeper understanding of
empathy, inter-connectedness, and holistic care.
Educator training programs could incorporate these
concepts to equip instructors with innovative
frameworks for teaching complex health dynamics,
encouraging students to think beyond traditional
models.

It is important to note that metaphors are inherently
interpretive tools; their effectiveness may vary based on
cultural context, learners' prior knowledge, and
individual cognitive styles. As such, educators should
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