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Abstract: Cancer represents not only a biomedical condition but also a profound psychological 

and existential experience that challenges patients’ sense of agency and well-being. Within 

psycho-oncology, aerobic exercise has emerged as a powerful mind–body intervention that 

extends beyond physical rehabilitation to serve as an educational medium for cultivating 

resilience. This narrative review synthesizes theoretical, empirical, and pedagogical evidence 

to explore how structured aerobic activity can teach self-regulation, emotional awareness, and 

adaptive coping in cancer care. Drawing on biopsychosocial and neuropsychobiological 

models, the review demonstrates that rhythmic aerobic movement enhances mood, cognition, 

and physiological coherence while fostering reflective learning through embodied experience. 

Integrating these effects into psycho-oncological education transforms exercise into a cyclical 

process of physiological activation, emotional insight, reflection, and personal transformation. 

Implementing such movement-based pedagogy requires interdisciplinary collaboration, 

culturally sensitive adaptation, and reflective facilitation, yet it holds significant promise for 

both patients and healthcare professionals. Ultimately, teaching resilience through movement 

unites therapy and education, embodying the biopsychosocial principles of psycho-oncology 

and redefining recovery as a dynamic, experiential process through which individuals learn to 

move with awareness, strength, and purpose toward holistic well-being. 

Keywords: aerobic exercise; psycho-oncology; resilience; mind–body education; cancer 

survivorship; embodied learning 

1. Introduction 

Cancer is both a significant biomedical challenge and a profound psychological 
and existential crisis for patients. This duality is evident in the myriad struggles faced 
by individuals undergoing cancer treatment, including physical discomfort, emotional 
distress, and a disruptive shift in one’s sense of agency and purpose. Cancer patients 
often suffer from anxiety, fear of recurrence, social withdrawal, and a pervasive sense 
of helplessness stemming from their condition and treatment regimens [1,2]. The 
emergence of psycho-oncology as a discipline seeks to address these complexities by 
advocating for a holistic approach that integrates psychological and physical 
dimensions of care, emphasizing that recovery is fundamentally a re-integration of 
mind, body, and emotion [3,4]. 

Central to the psycho-oncological framework is the concept of resilience, defined 
as the capacity to adapt and recover from adversity. Resilience is not a static trait but 
a dynamic process that can be fostered through various means, including educational 
and experiential interventions [3,4]. Research indicates that resilience can be 
significantly enhanced through structured programs that incorporate both physical 
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activity and psychological support, effectively mitigating the emotional distress 
experienced by cancer patients [4,5]. Aerobic exercise has gained traction as a core 
component of this integrative approach, transitioning from a mere adjunct to a pivotal 
psycho-physiological intervention that positively influences mood, cognitive 
performance, and self-perception [6,7]. 

Engaging in aerobic activities such as walking, cycling, or dance promotes a host 
of neurobiological benefits, including improved stress response, enhanced cerebral 
blood flow, and optimized immune function, resulting in measurable emotional and 
cognitive enhancements [8,9]. The rhythmic nature of these exercises contributes to 
neurotrophic and endorphin release, fostering greater emotional regulation and 
cognitive clarity tools that are essential for counteracting the helplessness often 
associated with cancer experiences [8,9]. Consequently, aerobic exercise facilitates 
emotional balance and empowers patients with a renewed sense of self-efficacy, 
allowing them to navigate their treatment journey with a greater sense of control 
[2,9,10]. 

While the therapeutic benefits of exercise are increasingly recognized, its 
potential as an educational tool remains underexplored. Educational frameworks in 
health care emphasize the importance of integrative learning, where knowledge 
acquisition is deepened through embodied experiences [11]. By embedding movement 
and exercise into psycho-oncological education, educators can demonstrate the 
physiological connections between bodily regulation and emotional states, enabling 
both healthcare professionals and patients to learn self-management skills and 
resilience in practice [12,13]. Movement education, particularly in the context of 
psycho-oncology, transforms physical activity into a pedagogical act, where 
participants experience firsthand how physical regulation can enhance emotional 
resilience [1,11,13]. 

Furthermore, integrating aerobic exercise into educational frameworks can 
facilitate meaningful communication regarding emotional competence and self-
management among medical students and healthcare providers. This underscores the 
necessity of adopting a “hidden curriculum” that cultivates emotional intelligence 
alongside medical training [14]. Such educational constructs support future 
practitioners in developing empathy and equip them with practical strategies to address 
the psychological dimensions of patient care, particularly in high-stress settings like 
oncology [14]. 

Despite the recognized benefits of movement-based interventions, this field 
remains underdeveloped in systematic research. Current psycho-oncological programs 
primarily focus on outcome measurements rather than on the educational 
methodologies that can cultivate resilience through movement [4]. There is a pressing 
need for studies that bridge neuroscience, psychology, and pedagogy to create 
coherent models for integrating movement as a core educational approach in psycho-
oncology. This narrative review advocates for further exploration into how aerobic 
exercise can function as a curriculum of resilience, granting patients and healthcare 
providers the tools necessary for embodied learning and recovery [1,2,9]. 

In conclusion, fostering resilience through movement represents a transformative 
goal for psycho-oncology, reconceptualizing physical activity as a collaborative 
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learning journey. This approach emphasizes the interplay of bodily rhythm with 
emotional well-being, reinforcing the notion that the mind and body are inseparable in 
the healing process. Thus, the educational applications of aerobic exercise pave the 
way for an innovative pathway that integrates therapy, pedagogy, and personal growth 
in cancer care, advocating a holistic approach to health where learning and healing 
coexist [2,13,14]. 

2. Theoretical foundations 

2.1. The biopsychosocial framework in psycho-oncology 

Psycho-oncology has significantly evolved, shifting the understanding of cancer 
from a solely biological phenomenon to a multifaceted interaction of psychological, 
behavioral, and social dimensions. This evolution is underpinned by the 
biopsychosocial model introduced by Engel, which posits that health and disease result 
from a dynamic interplay between biological, psychological, and social factors rather 
than merely from cellular pathological processes [15]. This paradigm emphasizes the 
necessity of addressing emotional distress, cognitive appraisals, and social contexts, 
all of which critically shape a patient’s disease experience, adherence to treatment, and 
overall quality of life [16]. 

Within this framework, resilience is conceptualized as a dynamic process rather 
than a fixed trait, defining the individual’s ability to adaptively respond to adversity 
[17]. The biopsychosocial model recognizes that resilience encompasses an interplay 
of biological (e.g., immune function), psychological (e.g., emotional regulation), and 
social (e.g., support networks) factors and highlights how these subsystems affect one 
another [18]. For instance, physiological stability enhances emotional regulation, 
while robust social connections foster meaning-making and hope. Conversely, chronic 
stress or social isolation can lead to dysregulation of neuroendocrine and immune 
systems, heightening vulnerability to both psychological and physical deterioration 
[19]. 

In educational contexts, this model serves both scientific and pedagogical 
functions, teaching healthcare learners to approach resilience as a systemic 
competence. It empowers educators to illustrate how techniques like cognitive 
reframing, emotional expression, and physical self-regulation function as 
interconnected pathways to adaptation, further reinforcing the need for integrating 
aerobic exercise within psycho-oncological training as a tangible representation of the 
biopsychosocial interplay [20]. By actively engaging in aerobic activity, individuals 
experience firsthand the dynamics of their biopsychosocial systems during movement, 
thereby embodying the lessons of resilience [18]. 

2.2. Exercise and neuropsychobiological resilience 

Aerobic exercise has been shown to exert regulatory effects aligning with 
resilience mechanisms at the neuropsychobiological level. Regular physical activity 
activates the neuroendocrine and immune systems that are pivotal for stress 
management and adaptive responses [21]. Key neurobiological substrates, such as 
brain-derived neurotrophic factor (BDNF) and endorphins, are released during 
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exercise, promoting neuroplasticity and mood regulation, while simultaneous 
reductions in cortisol levels and inflammatory cytokines help restore physiological 
stability compromised by chronic stress or cancer-related fatigue [22,23]. These 
biochemical alterations correspond with improved emotional stability, cognitive 
clarity, and sleep patterns, which are vital for resilience in individuals facing cancer 
[24]. 

Moreover, aerobic activity has been linked to enhanced functional connectivity 
between the prefrontal cortex and limbic regions in the brain, which supports better 
top-down emotional control a goal shared by therapeutic practices in psycho-oncology 
aimed at helping patients manage anxiety and fear through awareness and reappraisal 
[25]. Furthermore, engagement in aerobic exercise acts as a nonverbal form of 
cognitive-emotional training, where the physiological adaptations foster self-
regulation capabilities [19]. Over time, repeated physical engagement can encourage 
adaptive stress responses, facilitating a shift from reactive patterns to adaptive coping 
strategies [18]. 

Consideration of the autonomic nervous system (ANS) reveals that aerobic 
exercise not only enhances parasympathetic tone and heart rate variability (HRV) 
indicators of adaptive flexibility but also positively influences emotional resilience 
and social engagement [17]. The coordination of breath and movement experienced 
during aerobic activities cultivates psychophysiological coherence, which is both 
measurable and teachable, making it an ideal focal point for resilience training within 
educational frameworks [26]. 

From a psychological standpoint, exercise contributes significantly to self-
efficacy a core concept in resilience theory. Engaging in structured exercise tasks 
solidifies personal beliefs in one’s competence and control, effectively countering 
feelings of helplessness often experienced during cancer diagnoses and treatments 
[16]. The progressive nature of aerobic training characterized by goal setting and 
incremental challenges reflects the psychological processes of adaptation, enabling 
individuals to confront and integrate challenges rather than evade them [27]. As 
participants push their physical limits, they glean essential lessons about recovery and 
personal transformation. 

2.3. Integrating movement into educational resilience frameworks 

Incorporating aerobic movement into psycho-oncological education provides a 
real-time embodiment of the biopsychosocial paradigm, allowing various learners 
patients, caregivers, and healthcare trainees to observe and experience the interactions 
between movement and emotional states [20]. The educational value stems from 
embodied cognition, where learning transcends intellectual understanding to 
incorporate sensory experiences, creating rich, kinesthetic learning opportunities [25]. 
Through techniques like controlled breathing during physical exertion or interpreting 
muscle fatigue as a metaphor for emotional endurance, participants engage in 
experiences that unify physiology with psychological insights [28]. 

This integrative pedagogical approach resonates with transformative learning 
theory, which champions reflective, experiential, and embodied learning that fosters 
meaningful change in the perception of resilience [29]. Aerobic exercise serves as a 
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safe yet challenging environment where individuals can confront discomfort, 
reinterpret bodily sensations, and develop narratives of control that empower personal 
growth [17]. Additionally, in the context of psycho-oncology, where patients often 
feel alienated from their bodies, reclaiming physical agency through movement can 
be profoundly therapeutic [24]. 

Moreover, the integration of movement within psycho-oncological curricula 
promotes collaborative learning opportunities among professionals, including 
oncologists, psychologists, physiotherapists, and educators. These collaborations lead 
to the creation of multidisciplinary modules where physical activities are 
complemented by reflective dialogues or psychoeducational content, enhancing the 
overall learning experience [26]. In hybrid and digital formats, utilizing wearable 
sensors may offer immediate feedback that connects physiological responses to 
emotional states, thereby deepening understanding and engagement. 

Additionally, movement-based education aligns with established mindfulness 
practices and cognitive-behavioral frameworks within psycho-oncology. While 
mindfulness typically cultivates awareness through stillness and reflection, aerobic 
exercise achieves similar outcomes by promoting active engagement, focus, and 
acceptance in dynamic environments, thereby enhancing pedagogical diversity and 
addressing varied learning preferences in resiliency training [17]. 

2.4. Synthesis 

Combining the insights from the biopsychosocial and neuropsychobiological 
models reveals that aerobic exercise encapsulates resilience in practice. It weaves 
together physiological regulation, psychological flexibility, and social 
interconnectedness into an experiential learning process [15]. This embodiment of 
resilience operationalizes it as a skill that can be translated into educational settings. 
Through movement, learners can authentically experience balance, challenge, and 
recovery while reflecting on the intertwined nature of their emotional and cognitive 
processes [16]. 

By cultivating psycho-oncological education around the lens of movement, the 
narrative shifts from passive reception to active involvement in personal regulation 
and resilience-building practices. The following section will illuminate the educational 
implications of this integration, highlighting how aerobic exercise can serve as a 
structured pedagogical tool for fostering mind-body resilience in patients, students, 
and healthcare providers alike. 

3. Educational perspectives on movement and resilience 

3.1. Psycho-educational models in cancer care 

Education in psycho-oncology transcends traditional medical knowledge 
transfer; it aims to develop self-awareness, coping strategies, and emotional literacy 
in both patients and healthcare providers. While traditional psycho-educational 
interventions consisting of lectures, counseling, or cognitive-behavioral sessions have 
been effective at improving treatment adherence and reducing psychological distress, 
they often lack a physical component that enables deeper engagement [30]. By 
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integrating movement-based learning into psycho-education, concepts such as self-
efficacy, emotional regulation, and resilience gain a tangible grounding in physical 
experiences [31]. 

Cancer can significantly disrupt a patient’s sense of bodily autonomy and control. 
Psycho-educational efforts are designed to restore a sense of coherence between mind 
and body by equipping patients with the knowledge and tools needed to manage not 
only painful physical symptoms but also emotional challenges [32]. Aerobic exercise 
can enhance these objectives by transforming the body from a mere recipient of 
treatment to an active participant in the healing process. Observing physiological 
adaptations such as heart rate recovery and increased stamina reinforces the belief that 
healing emerges from intentional and gradual effort, thus solidifying cognitive beliefs 
in resilience [33,34]. 

For students and professionals in healthcare, engaging in structured movement 
activities fosters empathy by enabling them to vicariously experience fatigue, effort, 
and self-regulation. These embodied encounters provide a deeper understanding of the 
psychological principles involved in cancer care, far more effectively than didactic 
instruction alone [35]. Thus, movement operates as both therapeutic and educational 
a vital medium for realizing complex psychological constructs through embodied 
experiences. 

3.2. Exercise as pedagogy: Teaching through movement 

The educational application of aerobic exercise is grounded in experiential 
learning theory articulated by Kolb in 1984, which asserts that learning is founded on 
the transformation of experiences [36]. The cyclical nature of this theory can be 
directly mapped onto movement practice: 
 Concrete experience: Participation in aerobic activities like walking, cycling, or 

group rhythm exercises. 
 Reflective observation: Increased awareness of body sensations, fatigue levels, 

and emotional responses. 
 Abstract conceptualization: Relating these experiences to psychological 

constructs such as motivation or stress management. 
 Active experimentation: Adjusting pace, breathing techniques, and mental 

focus during subsequent sessions. 
This model aligns well with the development of psychological resilience, 

enabling individuals to engage with stress, reflect on their reactions, integrate newly 
acquired insights, and adapt their behaviors accordingly [37]. Consequently, teaching 
resilience through movement becomes a dynamic, experiential learning cycle rather 
than a straightforward transmission of information. 

As illustrated in Figure 1, the Mind–Body Learning Cycle encompasses four 
interconnected phases: Movement Experience, Reflection & Awareness, Conceptual 
Insight, and Application & Adaptation. This process not only supports the 
understanding of resilience as a skill but also the embodiment of that skill through 
physical action. 
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Figure 1. The mind–body learning cycle in psycho-oncological education. 

Furthermore, group movement fosters collaborative learning environments, 
reflecting communal coping mechanisms vital for resilience. Participants learn 
essential interpersonal skills such as cooperation, shared rhythm, and mutual 
encouragement, which translate to psychosocial dimensions critical for surviving and 
thriving through cancer treatment [38]. 

3.3. Curriculum design for psycho-oncological training 

The seamless integration of movement into psycho-oncological education can be 
adapted across various contexts, including patient survivorship programs, 
undergraduate medical curricula, and ongoing professional development initiatives 
[32]. Table 1 outlines a conceptual model for incorporating aerobic movement into 
psycho-oncological training. A modular structure integrating aerobic movement into 
psycho-oncological curricula across patient, professional, and community contexts. 
The table outlines learning objectives, sample activities, expected 
psychophysiological outcomes, and assessment methods. 
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Table 1. Conceptual framework for movement-based psycho-oncological education. 

Educational level  Learning objectives  Example activities  
Expected 
psychophysiological 
outcomes  

Assessment 
methods  

Patient/self-
management  

Develop self-efficacy, 
body awareness, and 
emotional regulation  

Low-intensity 
walking groups, 
breathing-paced 
cycling  

Improved HRV, mood 
stabilization, increased 
recovery confidence  

Self-reported 
scales, HRV 
biofeedback  

Medical & nursing 
education  

Cultivate empathy 
and understanding of 
mind-body dynamics  

Reflective movement 
sessions integrated 
into psycho-oncology 
modules  

Enhanced emotional 
intelligence, improved 
stress tolerance  

Reflective 
journals, peer 
discussions  

Professional 
resilience training  

Combat burnout and 
foster mindfulness 
through aerobic 
awareness  

Group jogging or 
rhythmic exercise 
paired with guided 
reflections  

Reduced stress biomarkers, 
elevated focus  

Pre/post 
psychological 
well-being scales  

Community/public 
health outreach  

Enhance psycho-
oncological literacy 
through participatory 
education  

Community fun-runs, 
dance-aerobics 
combined with 
psycho-education 
booths  

Heightened social cohesion 
and awareness of 
psychosocial care  

Participation 
metrics, 
qualitative 
feedback  

This table exemplifies how movement can be tailored to fit educational contexts 
while retaining its core intent. Whether as structured classroom exercises or integrated 
digital modules, the focus remains on experiential and reflective learning. 

Digital innovations further enhance accessibility and tracking. Wearable sensors 
and mobile applications offer real-time biofeedback, linking physiological metrics like 
heart rate to subjective emotional states. Such tools enable learners to visualize the 
relationship between physical exertion and emotional regulation, reinforcing academic 
concepts through data-driven insights [39]. Virtual platforms can also support 
inclusive education for patients who may be homebound or immunocompromised, 
ensuring broader access to psycho-oncological training [40]. 

3.4. Integrative learning environments 

Implementing movement-based pedagogy requires collaboration among 
psychologists, oncologists, physiotherapists, and educators to effectively translate 
movement into psycho-emotional language. Sessions can begin with brief guided 
reflection (“Notice your breathing; how does it reflect your emotional state?”), 
followed by aerobic activities, and conclude with discussions that tie physical 
sensations to coping principles [41]. Over time, learners can craft personalized 
narratives of resilience, such as “When my pace steadied, my mind cleared,” or 
“Fatigue taught me to slow down and breathe,” which can then be articulated through 
reflective writing or group dialogue, transitioning bodily insights into conceptual 
understanding [42]. 

Incorporating art-based or mindfulness exercises like journaling, drawing, or 
exploring biofeedback results can further integrate cognitive, emotional, and sensory 
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dimensions into learning [43]. The learning environment should reflect the therapeutic 
process itself: safe, participatory, and self-directed. The symbolism of rhythm and 
movement possesses profound psychological implications, as rhythmic 
synchronization facilitates social bonding and shared emotional regulation. For 
survivors, moving together embodies solidarity against adversity, while healthcare 
trainees develop relational empathy through richly embodied experiences [44]. 

3.5. Challenges and considerations 

Despite its potential, integrating aerobic exercise into educational programs poses 
logistical and theoretical challenges. Prioritizing physical safety, monitoring fatigue 
levels, and ensuring medical clearance is essential for patient participants. In academic 
settings, time constraints and institutional inertia could obstruct the incorporation of 
movement-based education. Furthermore, educators may need to enhance their skills 
in movement facilitation and interdisciplinary communication to ensure psychological 
objectives are not lost amid fitness metrics [45]. 

Cultural considerations are also crucial. Attitudes towards body image, gender 
roles, and group activities differ widely across cultural contexts. Programs must adapt 
to these considerations, offering culturally relevant movement forms such as Tai Chi 
or low-impact dance for those who may resist traditional exercise terminology. The 
focus remains on ensuring accessibility to the educational intent, aiming to foster 
resilience and mind-body integration across diverse demographics [46]. 

Finally, empirical research in this area remains sparse. Most studies to date 
evaluate exercise outcomes regarding fatigue or quality of life instead of learning 
outcomes such as self-awareness or emotional competence [45]. Future research 
should use mixed-method approaches to address both physiological and educational 
impacts, combining psychometric assessments with qualitative reflections. 
Establishing such evidence would validate movement-based pedagogy as an 
innovative educational tool within the realm of psycho-oncology. 

3.6. Summary 

Educational strategies that embed aerobic movement into psycho-oncology 
convert this cognitive domain into a practice of embodiment. By aligning physical 
effort with reflective learning, participants can experience resilience as both a 
biological rhythm and teachable skill. Whether assisting patients in reclaiming bodily 
confidence or helping students nurture their empathy, teaching through movement 
reconnects the human body with its intrinsic adaptability and meaning-making 
capabilities. The forthcoming chapter will delve into the empirical evidence 
supporting the psychological and physiological effects of aerobic exercise within 
cancer populations, highlighting how these mechanisms validate its role as both an 
educational and therapeutic resource in psycho-oncological care. 
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4. Evidence linking aerobic exercise to psychological outcomes in 

cancer 

4.1. Overview 

A substantial body of evidence indicates that aerobic exercise offers multifaceted 
benefits for individuals with cancer, extending beyond just cardiorespiratory 
improvements to include psychological well-being, cognitive clarity, emotional 
regulation, and biochemical indicators of stress adaptation [47]. Within the context of 
psycho-oncology, these findings provide a physiological basis for mind-body 
resilience education. When patients or learners observe measurable changes in 
physical health alongside improvements in emotional states or coping abilities, it 
reinforces the understanding that resilience can indeed be cultivated through 
movement [2,48]. 

Meta-analyses across various cancer populations including breast, colorectal, 
hematological, and gynecological cancers demonstrate moderate to large effect sizes 
for the benefits of exercise on reducing fatigue, anxiety, and depressive symptoms. 
Structured aerobic programs of moderate intensity (e.g., 30- to 45-minute sessions, 3-
5 times per week) have been shown to decrease perceived stress and significantly 
enhance quality of life compared to usual care [49]. Importantly, improvement 
correlates with adherence levels and perceived self-efficacy, indicating that how 
individuals interpret their engagement in exercise can mediate these physiological 
benefits [34]. 

4.2. Effects on mood, anxiety, and depression 

Cancer-related distress often results from a combination of biological factors, 
treatment side effects, and existential concerns. Aerobic exercise has been shown to 
modulate these underlying processes by regulating the hypothalamic-pituitary-adrenal 
(HPA) axis and promoting the release of endorphins and monoamines [50]. Clinical 
trials have documented that consistent aerobic activity spanning 8-12 weeks leads to 
measurable reductions in anxiety and depression, sometimes paralleling the effects of 
low-dose pharmacological interventions for specific subgroups of patients [51]. 

Behaviorally, exercise enhances mood regulation through mechanisms such as 
behavioral activation and the mastery of challenges. Successful completion of exercise 
sessions offers micro-exposures to stress followed by recovery, reinforcing the belief 
that emotional states can be influenced positively through purposeful action [52]. 
Group-based exercise sessions further strengthen these effects by facilitating social 
connection, which serves as a buffer against depression in cancer patients [53]. In 
psycho-educational settings, these outcomes can be used to concretely demonstrate the 
relationship between active participation and emotional control, allowing educators to 
effectively translate research findings into meaningful pedagogical practices [47]. 

4.3. Cognitive and neurobehavioral benefits 

Chemotherapy, radiation therapy, and chronic stressors can lead to cognitive 
deficits often referred to as “chemo-brain,” characterized by impaired attention, 
processing speed, and memory [47]. Aerobic exercise is emerging as a viable, non-
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pharmacological intervention against these cognitive impairments. Research utilizing 
functional MRI has shown that engaging in moderate-intensity aerobic activities can 
lead to increased hippocampal volume and greater activation in prefrontal cortical 
regions, which are crucial for executive function and attentional control [34]. 

From a neuroeducational perspective, these findings signify that participant may 
authentically experience improved cognitive functions alongside physical activity, 
exemplifying the embodied cognition concept: as the body undergoes rhythmic 
movement, the brain undergoes beneficial changes. This dual benefit not only 
reinforces the physiological grounding of psycho-oncological training but also 
motivates ongoing participation through direct observation of cognitive improvements 
[54]. 

4.4. Physiological correlates of psychological resilience 

Regular aerobic exercise has been linked to significant physiological changes, 
including lower baseline cortisol levels, enhanced parasympathetic tone, and reduced 
levels of inflammatory cytokines like IL-6 and TNF-α [47]. Improved heart rate 
variability (HRV), which serves as an indicator of autonomic balance, is consistently 
associated with positive emotional regulation outcomes and greater resilience to stress 
among cancer survivors [34]. 

These physiological markers can offer concrete data for educational biofeedback 
systems, allowing learners to engage in self-monitoring and regulation practices. For 
instance, when individuals visualize their HRV improvements in correlation with 
controlled breathing or moderate exercise, they illustrate resilience as a tangible 
physiological phenomenon. Such experiences can make abstract psychological 
constructs more observable and teachable, thereby reinforcing the pedagogical 
importance of movement [50]. 

4.5. Social and existential dimensions 

Aerobic exercise does not only impact individual health; it also cultivates social 
connections and promotes existential coherence, both of which are vital components 
in psycho-oncology. Group exercise fosters a sense of belonging and mutual support, 
mirroring the communal resilience often found in support groups for cancer patients 
[48]. As participants engage with one another, they often report increased trust in their 
bodies and a deeper appreciation for life, correlating with concepts of post-traumatic 
growth [50,53]. 

Such collaborative experiences have significant implications for educational 
practices, illustrating the importance of community resilience where movement is 
framed as a collective journey rather than a solitary task. In training settings, 
participation in these group scenarios can enhance empathy and appreciation for the 
recovery process, allowing healthcare learners to gain deeper insights into their 
patients’ experiences [47]. 

4.6. Dose–response and practical considerations 

Evidence suggests that while moderate-intensity aerobic exercise appears to yield 
the most significant benefits, the optimal “dose” can vary significantly based on 
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individual factors such as diagnosis, treatment stage, and fatigue levels. A minimum 
threshold of approximately 150 minutes of moderate activity per week is associated 
with positive psychological outcomes, though even shorter bouts of activity (around 
10-15 minutes daily) can offer substantial mood benefits [2,51]. 

Thus, educational programs should focus on promoting individualized 
approaches to exercise rather than inflexible prescriptions. Learners can be encouraged 
to monitor their perceived exertion, mood states, and physiological feedback, 
transforming each exercise session into a personal experiment in self-regulation and 
emotional monitoring [34,52]. 

4.7. Integrative summary 

In summary, the evidence firmly establishes that aerobic exercise contributes 
significantly to well-being via multiple interrelated pathways, including biochemical 
regulation, neurocognitive benefits, behavioral activation, and social engagement. 
Collectively, these mechanisms form the biological and psychological foundation of 
resilience. By incorporating these insights into educational frameworks, a 
comprehensive model emerges for demonstrating how movement influences both 
physiology and emotional well-being [53]. 

Figure 2 depicting a layered model physiological mechanisms (e.g., endorphin 
release, cortisol regulation, HRV improvement) leading to neurocognitive 
enhancement and psychosocial outcomes such as mood stabilization, self-efficacy, 
and social connection. 

 
Figure 2. Mechanistic pathways linking aerobic exercise to psychological resilience 
in cancer. 
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4.8. Limitations and research gaps 

Despite the compelling evidence linking exercise to improved psychosocial 
outcomes, several limitations remain. Numerous studies prioritize clinical outcomes 
while neglecting qualitative or educational assessments. Few investigations 
significantly explore how participants perceive their exercise experiences or how 
reflective practices might mediate long-term resilience [47,48]. Furthermore, the 
variability among exercise protocols, adherence levels, and instructional 
methodologies complicates inter-study comparisons [2]. 

Future research should adopt hybrid methodologies that merge physiological 
monitoring with qualitative research to unpack the lived experiences associated with 
movement in a psycho-oncological context. Investigating how different educational 
approaches like guided reflections versus unsupervised training affect outcomes could 
elucidate the pedagogical mechanisms facilitating physiological change [55]. 

4.9. Conclusion of Chapter 4 

The empirical evidence solidifies aerobic exercise as a vital biopsychosocial 
intervention contributing to improved emotional stability, cognitive functioning, and 
physiological resilience in cancer patients and survivors. The multidimensional 
benefits of exercise validate its implementation as not only a therapeutic modality but 
also a powerful educational tool for fostering mind-body resilience. 

In the sphere of psycho-oncology, teaching through movement transforms 
complex scientific concepts into relatable, felt experiences, bridging molecular 
changes with meaningful emotional responses. The next chapter will extend this 
exploration to educational program models and strategies for implementation, aiming 
to operationalize such evidence in clinical and educational contexts. 

5. Educational program models and implementation 

5.1. Translating evidence into educational design 

Prior chapters have established that aerobic exercise can yield substantial 
psychophysiological benefits, and these effects can be framed as valuable learning 
opportunities to foster resilience. This chapter bridges theory and practice by outlining 
how movement-based psycho-oncological education can be effectively implemented 
in patient, professional, and community contexts. Successful implementation 
necessitates an approach that harmonizes clinical safety with educational intent; each 
movement session operates as both therapeutic and instructional, encouraging 
participants to recognize the correlation between physiological regulation and 
emotional recovery [56]. 

In terms of educational design, this translation follows three progressive stages: 
1. Knowledge acquisition: Participants engage with the foundational science of 

exercise and resilience (psycho-education). 
2. Embodied experience: Learners participate in aerobic movement and observe 

their physiological and emotional responses. 
3. Reflective integration: Participants connect physical sensations with 

psychological concepts through discussions or journaling. 
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This tri-layer sequence—Learn → Move → Reflect—is adaptable for both 
clinical and academic environments [57]. 

5.2. Curriculum architecture for psycho-oncological education 

To create a practical curriculum, it is essential to balance theoretical instruction, 
supervised movement, and reflective learning. Table 2 proposes a modular framework 
suitable for adaptation within hospitals, universities, or survivorship centers. The 
framework follows a stepwise educational design that emphasizes conceptual 
understanding, guided aerobic practice, reflective dialogue, and continuous feedback 
each component working together to cultivate mind–body resilience competencies. 

Table 2. Modular curriculum framework for teaching mind–body resilience through aerobic exercise. 

Module  Focus  Core activities  Duration  Learning outcomes  

Foundations of 
psycho-oncology  

Understanding 
psychosocial stress and 
resilience  

Mini-lectures, case 
discussions  

2 h  
Define resilience and 
explain the 
biopsychosocial model  

Physiology of 
movement  

Exercise science basics 
for cancer populations  

Demonstrations, 
safety screening  

2 h  
Recognize physiological 
limits and safety indicators  

Movement 
practice  

Guided aerobic session 
(walking, cycling, 
rhythmic flow)  

30–40 min  
Experience HRV 
change and mood 
shift  

 

Reflection and 
dialogue  

Integrating bodily 
experience with 
emotional awareness  

Group debrief, 
reflective journaling  

1 h  
Translate sensations into 
coping concepts  

Digital feedback 
& self-monitoring  

Using wearables and 
apps for resilience 
tracking  

Data visualization, 
HRV/breath tracking  

Ongoing  
Interpret biofeedback as a 
learning tool  

Evaluation & 
adaptation  

Assessing personal 
growth and program 
refinement  

Surveys, interviews  End of cycle  
Demonstrate improved 
self-efficacy and emotional 
regulation  

Each module functions independently or can be part of a longer course in psycho-
oncology education. For patient programs, shorter cycles (4–6 weeks) with low-
intensity sessions are optimal; for students and professionals, extended modules 
integrating theoretical knowledge and supervision are beneficial [56]. 

5.3. Interdisciplinary collaboration and instructor roles 

Successful implementation relies on interdisciplinary partnerships that bridge 
oncology, psychology, physiotherapy, and educational theory. 
 Clinical facilitators are responsible for ensuring exercise safety, monitoring 

patient fatigue, and modifying intensity according to individual medical 
conditions. 

 Psychologists or psycho-oncologists lead reflective and cognitive activities, 
linking bodily experiences to emotional processes [58]. 

 Educators are tasked with structuring learning objectives, creating assessment 
rubrics, and designing reflective prompts. 
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 Technology specialists integrate biofeedback tools, ensuring usability and 
protecting patient data privacy. 
Regular team meetings facilitate collaboration and alignment between clinical 

objectives (e.g., reducing fatigue) and educational outcomes (e.g., enhancing 
emotional awareness) [59]. 

5.4. Pedagogical methods and delivery modes 

a. Experiential and reflective learning 
Movement-based education thrives on the principles of experiential reflection. 

Participants should document immediate post-activity observations heart rate recovery, 
breathing patterns, emotional tone and later analyze how these observations correlate 
with stress regulation [60] Structured prompts like “What did my body teach me 
today?” or “When did effort feel easy?” can enhance meaning-making and 
contextualize insights related to mind-body connections. 
b. Blended and digital platforms 

Hybrid learning environments extend the reach of educational offerings. Online 
modules can deliver psycho-educational content and self-monitoring tutorials, while 
in-person sessions provide opportunities for supervised movement and group dialogue. 
Wearables and smartphone applications can generate quantitative data for example, 
HRV graphs or mood trackers that reinforce self-efficacy and visible progress [61]. 
c. Peer-learning models 

Peer or survivor mentors may co-facilitate sessions, translating personal 
experiences into learning opportunities. This shared learning approach fosters 
authenticity and community cohesion, reflecting the social aspects vital to building 
resilience [62]. 

5.5. Program evaluation and quality indicators 

Assessing educational success should encompass both clinical and educational 
metrics. 
 Clinical indicators may include reductions in fatigue, improved HRV, better 

sleep quality, and decreased anxiety scores. 
 Educational indicators may assess increases in self-efficacy, emotional literacy, 

reflective depth, and knowledge retention. 
A mixed-methods assessment strategy combining standardized scales (e.g., Brief 

Resilience Scale, Hospital Anxiety and Depression Scale) with qualitative feedback 
provides a holistic view of program effectiveness. Regular feedback loops enable 
instructors to adjust content’s intensity and emotional weight [63]. 

5.6. Implementation settings 

Clinical rehabilitation units 
Hospitals can incorporate 20-minute aerobic education sessions into 

physiotherapy schedules. A brief pre-exercise orientation can connect movement with 
coping strategies (e.g., pacing relating to emotional regulation). After each session, 
participants can complete reflection sheets to capture their insights [64]. 
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University and training programs 
In medical and nursing schools, modules can be integrated within psycho-

oncology or behavioral science curricula. Students can partake in group sessions that 
merge physiological insights with psychological concepts, followed by academic 
reflections that connect bodily feedback to patient empathy and self-care [65]. 
Community and survivorship programs 

Public health centers and survivor networks may host low-intensity walking clubs 
or rhythmic sessions combined with psycho-educational discussions. These programs 
shift the focus from rehabilitation to maintaining well-being and fostering community 
resilience. They also function as outreach initiatives, normalizing conversations 
around mental health through accessible physical activities [66]. 

5.7. Barriers and facilitators 

Barriers 
 Limited availability of time in treatment or academic schedules. 
 Insufficient staff training in both facilitative movement techniques and psycho-

educational methods. 
 Concerns regarding medical safety during active treatment. 
 Inconsistent funding or lack of institutional backing. 
Facilitators 
 Interdepartmental partnerships between rehabilitation and psychology. 
 Demonstrated empirical outcomes evidencing quality-of-life improvements 

attributable to such programs [67]. 
 Integration of digital monitoring tools to enhance safety and feedback 

mechanisms. 
 Institutional recognition and incentives for educational innovations. 

Addressing these barriers requires policy alignment; for instance, medical 
institutions could classify movement-education sessions as part of psycho-oncological 
care, or universities might recognize them for academic credit, promoting the 
legitimacy of “learning through movement” [68]. 

5.8. Ethical and cultural considerations 

Implementation must respect patient autonomy, cultural contexts regarding body 
dynamics, and various comfort levels concerning group movement activities. 
Informed consent processes should make it clear that participation is voluntary and 
that engagement in reflective practices may elicit emotional responses. Additionally, 
culturally adaptive programs such as Tai Chi or low-impact dance should be offered 
to maintain inclusivity and support the educational core of self-observation and 
regulation [69]. 

5.9. Summary 

Introducing aerobic exercise as a teaching method in psycho-oncology 
transforms conventional rehabilitation into a journey of resilience cultivation. Through 
thoughtfully structured curricula, interdisciplinary delivery, and integrated reflective 
practices, participants not only enhance their physical capabilities but also develop 
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psychological literacy and adaptive skills. Educational initiatives grounded in 
movement encapsulate the biopsychosocial model: knowledge transforms into 
experience, emotions are regulated, and the body serves both as classroom and 
instructor. Future practice must continually refine these frameworks through 
systematic evaluations, ensuring that teaching mind-body resilience through 
movement remains a dynamic and evidence-supported component of psycho-
oncological education. 

6. Challenges, gaps, and future directions 

6.1. Conceptual and methodological gaps 

Although the therapeutic and educational promise of aerobic exercise in psycho-
oncology is compelling, its integration into formal educational frameworks remains 
conceptually and methodologically underdeveloped. Most existing studies approach 
exercise as a clinical intervention, emphasizing outcomes such as fatigue reduction, 
increase in Quality of Life (QoL) or cardiovascular improvement [70,71], while few 
investigate exercise as a pedagogical process through which resilience and self-
regulation are consciously learned. 

This conceptual gap limits understanding of how movement generates 
psychological meaning. Without clear educational models, exercise risks being 
reduced to a prescriptive health behavior rather than a transformative learning 
medium. Future frameworks should therefore bridge exercise science with learning 
theory linking physiological adaptation to cognitive and reflective outcomes. 

Methodologically, heterogeneity in study design also constrains evidence 
synthesis. Differences in cancer type, treatment stage, and supervision create 
inconsistent findings. Most interventions employ quantitative measures such as heart-
rate variability (HRV) [72,73] or depression scales [74–76], yet seldom integrate 
qualitative reflections that capture participants’ lived experiences of movement. 
Recent work using HRV monitoring demonstrates promising links between autonomic 
regulation and resilience outcomes [77,78], but the educational translation of these 
biological signals remains limited. Narrative and mixed-methods approaches could 
reveal the inner learning process underlying these physiological adaptations. 

6.2. Implementation barriers in educational contexts 

Despite growing endorsement of holistic cancer care, educational integration 
faces multiple barriers. 
1. Institutional inertia—oncology and academic programs often separate physical 

rehabilitation from psychosocial education. 
2. Resource and training constraints—implementing movement-based education 

requires instructors versed in both physiology and psycho-education, a rare 
combination. 

3. Safety and liability concerns—medical oversight is essential, particularly 
during treatment. 

4. Time and space limitations—embodied learning sessions compete with dense 
clinical and curricular schedules. 
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5. Evaluation challenges—emotional literacy and self-efficacy are difficult to 
quantify using conventional biomedical metrics. 
Addressing these issues requires systemic redesign and interdisciplinary 

collaboration between educators, physiotherapists, and psycho-oncologists. 
Standardized modules, supported by empirical data on exercise safety and efficacy, 
can help institutionalize the approach. 

6.3. Cultural and ethical considerations 

Cultural norms strongly influence attitudes toward exercise, body image, and 
group participation. In some regions, exertion during illness may be stigmatized or 
gender-restricted. Hence, culturally adaptive practices such as Tai Chi, rhythmic 
walking, or low-impact dance may convey the same educational principles while 
aligning with community identity. 

Ethically, programs must prioritize informed consent and emotional safety. 
Because movement can evoke vulnerability or body memories, facilitators should be 
trained to respond with empathy and confidentiality. Reflection activities must remain 
voluntary, ensuring psychological boundaries are respected. 

6.4. Research gaps and opportunities 

Several key research directions emerge from current literature: 

 Longitudinal learning retention. 
o Most trials measure short-term benefits; few assess whether participants 

maintain resilience skills over time. 

 Comparative pedagogy. 
o Research comparing lecture-based psycho-education with embodied, 

movement-based learning could determine which better enhances emotional 
and cognitive outcomes. 

 Integration of neurobiological and reflective data. 
o Combining biomarkers (e.g., HRV, BDNF) with reflective journals would 

demonstrate how awareness mediates physiological change. 

 Technology-assisted learning analytics. 
o Wearables and AI analytics can personalize pacing and track adaptation, but 

studies on data ethics and learner autonomy remain scarce. 

 Instructor development. 
o Little evidence exists regarding how educators themselves acquire competence 

in teaching through movement; professional-development research is essential. 

6.5. Technological and innovation pathways 

Digital transformation now enables scalable and individualized resilience 
education. Wearable sensors track HRV and stress responses, linking biological 
feedback with psycho-educational reflection. Mobile applications provide guided 
movement sessions and emotional logging. Virtual-reality platforms allow patients 
with mobility limitations to rehearse movement and regulate breathing in immersive 
environments. 
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However, technology must serve pedagogy not dominate it. The goal is to 
enhance self-awareness rather than outsource regulation to devices. Research 
integrating digital monitoring with reflection may reveal how data visualization 
strengthens motivation and understanding [77]. Ethical governance is vital to ensure 
privacy and prevent over-medicalization of learning. 

6.6. Policy and institutional directions 

Embedding movement-based psycho-oncological education within healthcare 
systems requires policy recognition: 
 Academic policy: integrate experiential resilience modules into health-science 

curricula. 
 Clinical policy: recognize movement education as reimbursable psycho-social 

care. 
 Public-health policy: promote community “mind–body literacy” campaigns 

linking exercise and psychological well-being. 
Collaborative partnerships among hospitals, universities, and NGOs can establish 

accreditation for movement educators, ensuring consistency and patient safety. 

6.7. Future conceptual evolution: toward an “embodied curriculum” 

The long-term vision extends toward an embodied curriculum in psycho-
oncology. In such a model, movement itself becomes a teaching language. Lessons on 
stress, emotion, and coping are conveyed through physical experiences that mirror 
psychological adaptation. 

This paradigm redefines both teaching and healing. Educators act as facilitators 
of body–mind dialogue, and learners become active participants in their own 
resilience. Conceptually, it operationalizes the biopsychosocial model into lived 
practice. Initiatives such as Mind–Body Resilience Labs could unite research, training, 
and community outreach, transforming psycho-oncology education into an ongoing, 
interactive process of physiological and emotional learning. 

6.8. Summary and forward vision 

The intersection of psycho-oncology, movement science, and education heralds 
a new era of holistic care. The remaining gaps methodological, institutional, and 
cultural highlight the need for longitudinal, interdisciplinary, and ethically guided 
innovation. 

Future work should shift from asking whether exercise improves mental health 
to exploring how learners internalize resilience through movement. This transition 
situates aerobic education within the continuum of healing, knowledge, and human 
development. 

Ultimately, the next frontier is not to prescribe exercise as treatment but to teach 
through movement turning each breath, rhythm, and heartbeat into a living lesson in 
adaptation, connection, and hope [79]. 
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7. Conceptual framework and conclusion 

7.1. Integrative overview 

The preceding chapters have traced a continuum from theory to practice: 
beginning with the biopsychosocial foundations of psycho-oncology, extending 
through the neuropsychobiological effects of exercise, and culminating in educational 
applications that teach resilience through embodied learning. 

Together, these strands converge into a new synthesis the Educational Pathway 
of Mind–Body Resilience, which positions aerobic movement not merely as a 
therapeutic adjunct, but as a pedagogical process that unites physiological adaptation, 
psychological growth, and educational empowerment. 

In this integrated view, movement becomes a medium for learning self-
regulation. Each exercise session functions as a microcosm of coping a lived rehearsal 
of stress, effort, and recovery. When participants reflect on these experiences, they 
transform physical feedback into emotional insight and cognitive understanding. This 
iterative cycle, in which experience informs awareness and awareness shapes 
adaptation, lies at the heart of the framework. 

7.2. The educational pathway of mind–body resilience 

Figure 3 presents the conceptual framework illustrating how aerobic movement 
functions as an experiential educational pathway for developing mind–body resilience 
within psycho-oncology. The model comprises four progressive and interlinked stages 
Physiological Activation, Cognitive–Emotional Awareness, Reflective Integration, 
and Educational Transformation positioned vertically to signify the gradual deepening 
of learning from bodily experience to psychological understanding. 

 
Figure 3. ConcepTUAL FRAmework: The educational pathway of mind–body 
resilience. 
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 Physiological Activation represents the biological entry point where rhythmic 
aerobic movement regulates stress systems through endorphin release, heart-rate 
variability improvement, and neurocognitive stimulation. 

 Cognitive–Emotional Awareness emerges as participants recognize how bodily 
rhythms influence mood and thought, building insight into the mind–body 
interface. 

 Reflective Integration transforms awareness into meaning via guided reflection, 
journaling, or dialogue, allowing learners to connect physiological sensations 
with resilience principles such as acceptance and control. 

 Educational Transformation marks the point where embodied insights become 
transferable knowledge, fostering self-efficacy, empathy, and adaptive coping in 
both patients and healthcare learners. 
Two vertical pillars, Instructor Facilitation and Social Context, flank the process. 

They emphasize the educator’s role in guiding safe reflection and the group’s role in 
reinforcing motivation, belonging, and shared resilience. The caption below the figure 
summarizes the overall premise: 

“Aerobic movement as an experiential curriculum linking body regulation, 
emotional literacy, and resilience learning.” 

Together, these elements portray aerobic exercise not as passive rehabilitation 
but as an active educational medium, demonstrating how mind–body synchronization, 
reflection, and social interaction collectively nurture resilience in psycho-oncological 
education 

Stage 1: Physiological activation 

This stage represents the biological entry point of learning. Through rhythmic 
aerobic activity, the cardiovascular and neuroendocrine systems engage in stress 
regulation releasing endorphins, balancing cortisol, and increasing cerebral 
oxygenation. These responses constitute the embodied data from which learners later 
derive meaning. Physiological coherence (e.g., heart-rate variability, regulated 
breathing) creates the internal stability necessary for emotional processing. 

Empirical studies affirm that such responses are measurable and reproducible. 
Increases in HRV and decreases in inflammatory markers following structured 
exercise [77,78] illustrate how biological modulation supports resilience. Within 
education, this stage sets the groundwork for learning by feeling perceiving one’s own 
body as a responsive system rather than a passive vessel. 

Stage 2: Cognitive–emotional awareness 
As physiological regulation stabilizes, attention shifts toward awareness 

recognizing the link between body and mind. Participants begin to observe sensations, 
thoughts, and emotional shifts during exercise. This metacognitive recognition mirrors 
therapeutic mindfulness, but it occurs in motion. Educators facilitate this by prompting 
reflection-in-action: 

“Notice when your breath steadies what changes in your thoughts?” 
Awareness transforms raw sensory data into conscious understanding. Learners 

perceive those physiological states influence emotional tone, demonstrating the 
bidirectional communication central to the biopsychosocial model. 
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Stage 3: Reflective integration 
Reflection converts awareness into personal meaning. After activity, structured 

dialogues or journaling guide participants to interpret bodily experience through 
psychological frameworks: endurance as perseverance, rhythm as emotional 
regulation, fatigue as a cue for rest. This step completes the experiential learning cycle 
linking concrete experience to abstract insight. 

Through guided reflection, individuals internalize resilience principles such as 
acceptance, pacing, and cognitive flexibility. In educational contexts, reflective 
debriefings reinforce conceptual learning about stress physiology and coping 
mechanisms. As shown in community exercise and education programs [80], group 
reflection also fosters shared learning and empathy, aligning with psycho-oncological 
principles of communal support. 

Stage 4: Educational transformation 
At this final stage, embodied insight becomes transferable knowledge applicable 

to daily life, clinical training, or survivorship. Learners evolve from passive recipients 
of care to active co-creators of well-being. For patients, transformation manifests as 
increased agency and self-efficacy; for students and healthcare professionals, it 
signifies deeper empathy and professional resilience. 

Educational transformation also feeds back into institutional culture. When 
movement-based pedagogy is embedded within oncology curricula or rehabilitation 
programs, it shifts the paradigm from “treating disease” to “teaching recovery.” This 
stage exemplifies the educational mission of psycho-oncology: empowering 
individuals to understand and regulate their internal systems as part of lifelong 
adaptation. 

7.3. Interconnecting mechanisms 

The four stages operate within a dynamic system moderated by two contextual 
pillars: 
 Instructor Facilitation: Skilled educators act as translators between physiology 

and psychology, guiding awareness, maintaining safety, and nurturing reflection. 
Their role mirrors that of a therapist-educator, enabling cognitive and emotional 
bridging. 

 Social Context: Group movement amplifies psychosocial outcomes. Shared 
rhythm enhances belonging, while collective reflection builds empathy and 
solidarity. Social bonding observed in aerobic community programs confirms the 
interpersonal dimension of resilience learning [81]. 
These pillars ensure that learning remains both structured and humane 

scientifically grounded yet emotionally inclusive. 

7.4. Practical implications 

The framework offers actionable pathways for curriculum design, research, and 
policy. 
1. Curricular integration: Educational institutions can embed short movement-

reflection cycles within psycho-oncology training. For instance, weekly 20-
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minute guided aerobic sessions followed by 10-minute reflective discussions 
reinforce psychophysiological principles experientially. 

2. Research methodology: Future studies should employ mixed-methods designs 
combining physiological data (HRV, cortisol) with qualitative reflections to 
validate the four-stage learning process. 

3. Program evaluation: Success metrics should measure not only clinical 
outcomes (fatigue, anxiety) but also educational outcomes self-awareness, 
emotional literacy, and resilience confidence. 

4. Policy development: Hospitals and universities should institutionalize 
“movement-education sessions” as recognized psycho-social care components, 
paralleling models in community survivorship programs [82,83] 

7.5. Future research directions 

To advance the evidence base, research should address: 
 Mechanistic mapping: How do neurobiological changes translate into sustained 

cognitive emotional growth? 
 Pedagogical standardization: What instructor training models best convey 

movement-based learning safely? 
 Cultural adaptation: How can this framework be localized (e.g., integrating 

walking meditation or Tai Chi for Asian contexts)? 
 Digital embodiment: Can wearable feedback (HRV apps, VR training) support 

awareness and reflection without diluting authenticity? 
These questions will refine the educational precision and cross-cultural 

scalability of movement-based psycho-oncology. 

8. Conclusion 

This narrative review highlights the emerging educational value of aerobic 
exercise within psycho-oncology, reframing movement as more than a rehabilitative 
adjunct. Aerobic activity through its physiological, psychological, and social 
dimensions offers a dynamic platform for teaching mind–body resilience. Evidence 
consistently shows that structured aerobic programs enhance mood regulation, reduce 
fatigue, and improve cognitive and emotional well-being among cancer patients and 
survivors. 

By integrating these effects into psycho-oncological education, movement 
becomes both method and message: learners experience in real time how regulation of 
the body fosters stability of the mind. The proposed framework of Educational 
Pathway of Mind–Body Resilience positions aerobic exercise as a cyclical learning 
process involving physiological activation, emotional awareness, reflection, and 
educational transformation. 

Implementing this model requires interdisciplinary collaboration, culturally 
sensitive adaptation, and thoughtful instructor facilitation. When embedded in clinical 
rehabilitation, academic curricula, or community programs, aerobic-based learning 
can strengthen self-efficacy, empathy, and psychological adaptability across diverse 
populations. 
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Ultimately, teaching resilience through movement unites science, education, and 
healing. It embodies the biopsychosocial philosophy of psycho-oncology 
demonstrating that recovery and learning are not separate processes but reciprocal acts 
of growth. As the field continues to evolve, integrating aerobic exercise as an 
educational practice may redefine how both patients and professionals understand and 
cultivate resilience: not only to survive illness, but to move through it with awareness, 
strength, and purpose. 
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