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Abstract: The quality of life for cancer patients has become a crucial indicator for assessing 
the effectiveness of treatment and the rehabilitation process. The purpose of this paper is 
to provide a comprehensive review of the latest research advancements in oncopsychology 
and exercise science aimed at improving the quality of life for cancer patients. Additionally, 
it seeks to explore the practical application of interdisciplinary approaches in cancer 
rehabilitation. Through a thorough examination of relevant literature both domestically and 
internationally, this paper highlights the significant role of tumor psychology in helping 
patients adjust their psychological state, enhance treatment compliance, and strengthen 
mental resilience throughout the cancer treatment and rehabilitation process. Meanwhile, 
advancements in exercise science research, particularly breakthroughs in aerobic exercise and 
resistance training, provide a scientific basis for the recovery of bodily functions in cancer 
patients, the alleviation of treatment side effects, and the enhancement of their quality of life. 
Building on this foundation, this paper emphasizes the importance of an interdisciplinary 
approach that integrates psychological interventions with exercise therapy to create a 
comprehensive, personalized rehabilitation model. This model focuses not only on the disease 
itself but also on the overall well-being of the patient. The purpose of this study is to offer 
robust theoretical support for cancer rehabilitation by conducting an in-depth analysis of 
the application of oncopsychology and exercise science in clinical practice. Additionally, it 
aims to provide new perspectives on future research directions, to maximize the quality of 
life for cancer patients while respecting their differences. This study seeks to contribute new 
knowledge and insights to the field of cancer rehabilitation.

Keywords: cancer patients; exercise science; interdisciplinary approach; psychology of 
oncology; quality of life

1. Introduction

Cancer, as a global health issue, has emerged as a significant challenge in 
contemporary society [1]. It not only poses a substantial threat to patients’ lives but 
also severely impacts their quality of life during treatment. Despite the continuous 
advancements in medical technology that have significantly improved the survival 
rates of cancer patients, the challenge remains to extend survival while enhancing 
patients’ quality of life. This has become a focal point in both clinical practice and 
research [2]. Oncopsychology is a specialized branch of psychology that addresses 
the mental health and psychosocial needs of cancer patients. This field involves 
understanding and intervening in the emotional, cognitive, and behavioral challenges 
that individuals face during diagnosis, treatment, and recovery [3]. The primary 
objective of oncopsychology is to enhance the overall quality of life by assisting 
patients in coping with the stresses associated with their illness and fostering 
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psychological resilience through comprehensive assessment and treatment. In this 
context, oncopsychology and exercise science, as interdisciplinary intervention 
methods, are playing an increasingly vital role in cancer rehabilitation. The aim 
of this paper is to provide a comprehensive review of these two approaches and to 
explore their applications and far-reaching implications for improving the quality of 
life of cancer patients.

Cancer treatment is often accompanied by significant side effects, including 
pain, fatigue, nausea, and hair loss, which can severely impact patients’ daily lives 
[4]. Furthermore, a cancer diagnosis itself can be a profound psychological shock, 
leading patients to experience psychological issues such as anxiety, depression, 
and fear [5,6]. The field of oncology psychology specifically addresses these 
psychological challenges. Through targeted psychological interventions, it assists 
patients in adjusting their mindset and enhancing their mental resilience, ultimately 
improving their quality of life [7]. Simultaneously, exercise science contributes to 
the physiological well-being of patients through tailored exercise therapy, which 
enhances their self-care capabilities and further improves their quality of life [8].

This review commences with an examination of the role of psychological 
oncology in cancer rehabilitation. Psychological interventions encompass various 
forms of cognitive-behavioral therapy, psychodynamic therapy, and positive thinking 
meditation, all of which have demonstrated effectiveness in alleviating patients’ 
psychological burdens and enhancing their coping mechanisms in the face of cancer 
[9]. Research indicates that these psychological interventions can significantly 
reduce levels of anxiety and depression among patients, while also bolstering their 
confidence in treatment, ultimately leading to improved treatment adherence [10]. 
Furthermore, these interventions facilitate the establishment and maintenance of 
social support networks, which are crucial for mitigating feelings of loneliness and 
enhancing overall quality of life [11].

This review examines the role of exercise science in cancer rehabilitation. 
Exercise therapy encompasses aerobic exercise, resistance training, and flexibility 
exercises. These modalities can enhance patients’ physical fitness, increase muscle 
strength, and improve cardiorespiratory fitness, ultimately leading to a better quality 
of life. Research has shown that regular exercise can alleviate cancer-related fatigue, 
improve sleep quality, and mitigate treatment-induced physical dysfunction [12]. 
Furthermore, exercise therapy can help regulate patients’ emotions, reduce depressive 
symptoms, and enhance overall life satisfaction [13].

This paper further analyzes an interdisciplinary approach that integrates 
oncology, psychology, and exercise science. This comprehensive intervention model 
fully considers the psychological and physiological needs of patients. By leveraging 
the synergistic effects of psychological support and physical exercise, it aims to 
enhance the overall quality of life for patients. Empirical studies have demonstrated 
that interdisciplinary interventions can more effectively improve the physical and 
mental well-being of cancer patients, enhance their quality of life, and may even 
positively influence treatment outcomes. 

Finally, this paper proposes directions for future research. Firstly, there is a need 
for more high-quality clinical trials to validate the effectiveness of interdisciplinary 
interventions in cancer rehabilitation. Secondly, researchers should concentrate on 
personalizing interventions and developing tailored intervention plans based on 
patients’ specific conditions. Additionally, the application of emerging technologies in 
interdisciplinary interventions, such as artificial intelligence and telemedicine, should 
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be explored to enhance the convenience and accessibility of these interventions. In 
conclusion, the fields of oncology psychology and exercise science play a crucial 
role in enhancing the quality of life for cancer patients. By thoroughly exploring 
the application of these two disciplines, we aim to offer more comprehensive and 
effective support for cancer rehabilitation, assisting patients in better coping with their 
illness and enjoying an improved quality of life.

2. Methods

Literature searches were conducted using PubMed, Google Scholar, Elsevier 
ScienceDirect, and Web of Science. The search strategy employed the following 
terms: “psychology of oncology,” “oncopsychology,” “exercise science,” “cancer,” 
“tumor,” “cancer patients,” “quality of life,” “psychological intervention,” “physical 
exercise,” “oncopsychology AND exercise science,” “cancer patients AND quality 
of life,” “oncopsychology AND cancer patients,” and “exercise science AND cancer 
patients,” “oncopsychology AND exercise AND cancer patients AND quality of life,” 
among others.

2.1. The role of psycho-oncology in improving the quality of life of cancer 
patients
2.1.1. Overview of psychological interventions

Psychological interventions play a crucial role in psycho-oncology, 
encompassing a range of structured and intentional psychotherapeutic approaches 
aimed at assisting cancer patients and their families in managing the psychological 
challenges associated with the disease [14]. Psychological intervention refers to the 
application of psychological theories and techniques to systematically influence 
and modify an individual’s mental state and behavior. In cancer rehabilitation, 
psychological interventions encompass cognitive behavioral therapy (CBT), 
psychodynamic therapy, positive thinking meditation, and various other approaches. 
These interventions aim to alleviate patients’ psychological burdens, such as anxiety, 
depression, and fear, enhance their coping abilities, improve treatment adherence, and 
facilitate the development of social support networks [15].

CBT effectively reduces emotional and behavioral issues by assisting 
patients in identifying and altering irrational thought patterns [16]. In contrast, 
psychoeducation offers valuable cancer information and enhances the disease 
management skills of both patients and their families. Emotional support plays a 
crucial role in helping patients navigate cancer-related emotions through active 
listening and empathy [17]. Additionally, positive thinking meditation teaches 
patients techniques to alleviate stress and enhance emotional regulation [18]. A 
systematic evaluation and network meta-analysis of patients with gastrointestinal 
cancer demonstrated that psychotherapeutic interventions significantly reduced 
anxiety and depression levels while improving treatment adherence [11]. In 
particular, CBT proved effective in altering patients’ irrational beliefs about their 
disease and treatment, thereby diminishing negative emotions and promoting 
healthier thinking patterns.

The theoretical foundations of psychological interventions are extensive 
and varied, encompassing psychodynamic theory, cognitive-behavioral theory, 
the biopsychosocial model, and human development theory [19]. Psychodynamic 
theory examines subconscious motivations and conflicts, while cognitive-behavioral 
theory highlights the influence of cognitive structures on emotions and behaviors. 
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The biopsychosocial model takes into account the patient’s overall environment, 
and human development theory addresses the impact of cancer on individual 
developmental tasks.

Through an in-depth exploration of psychological interventions, we find 
that these methods play a crucial role at various stages of cancer treatment. From 
providing emotional support during the diagnostic phase to offering coping strategies 
throughout the treatment period and facilitating psychological adjustment during 
recovery, psychological interventions have demonstrated significant effectiveness in 
enhancing the quality of life for cancer patients. As research continues to advance, 
the methods and theoretical foundations of psychological intervention have been 
continuously refined and improved, offering robust scientific support for the 
comprehensive recovery of cancer patients. This underscores the indispensable value 
of psychological interventions in clinical practice.

2.1.2. Psychological interventions to reduce patients’ psychological burden
Psychological interventions have a particularly significant impact on anxiety and 

depression. Numerous studies have demonstrated that psychological interventions, 
such as CBT, are effective in reducing anxiety and depressive symptoms in cancer 
patients, thereby enhancing their psychological resilience [20]. CBT not only 
diminishes the emergence of negative emotions but also fosters the development 
of positive thinking patterns by assisting patients in identifying and challenging 
irrational beliefs about their illnesses and treatments. A systematic evaluation and 
network meta-analysis conducted by Chen et al. [10] on patients with gastrointestinal 
cancer demonstrated that psychotherapeutic interventions significantly reduced 
anxiety and depression levels while improving treatment adherence. Furthermore, 
positive thinking meditation and emotional support have been shown to alleviate 
psychological stress and enhance emotional well-being. These interventions improve 
patients’ resilience by guiding them to focus on the present moment and to accept, 
rather than resist, the emotions associated with their illness [21].

Psychological interventions play a crucial role in alleviating fear and uncertainty 
among cancer patients. When confronted with a cancer diagnosis and its treatment, 
patients often experience significant fear and uncertainty. These emotions not only 
profoundly impact their quality of life but may also influence treatment adherence 
and disease prognosis [22]. Psychoeducation serves as an effective intervention by 
helping patients establish realistic expectations and mitigate the fear associated with 
uncertainty. By providing comprehensive information about the disease and the 
treatment process, psychoeducation enhances patients’ confidence in their treatment 
[23]. Additionally, techniques such as psychodynamic therapy can explore patients’ 
attitudes toward illness and death, assisting them in addressing deep-seated fears and 
anxieties. This therapeutic approach facilitates their exploration of life’s meaning and 
the reconstruction of their self-identity [24].

2.1.3. Psychological interventions to improve patient adherence to treatment
Treatment adherence, defined as the extent to which patients follow medical 

advice regarding their treatment—including compliance with medication, dietary 
and exercise recommendations, and participation in regular checkups—is typically 
assessed using various methods, such as self-reporting, blood level testing of 
medications, and electronic monitoring. These approaches aim to accurately quantify 
patient compliance with the treatment plan [25]. Psychological interventions play 
a crucial role in this process. Through psychoeducation, patients gain a deeper 
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understanding of the importance and necessity of their treatment, which, in turn, 
enhances their intrinsic motivation to adhere to it [26]. Interventions such as CBT 
can effectively assist patients in identifying and overcoming barriers to treatment, 
such as irrational fears of side effects or negative perceptions related to treatment, 
thereby mitigating the impact of these factors on adherence [27]. The results of 
a study conducted by Cincidda et al. on psychological interventions for cancer 
patients indicated that those who received such interventions experienced significant 
improvements in treatment adherence [28]. For instance, patients who underwent 
psychoeducation demonstrated a greater understanding of and trust in their treatment 
regimen, leading to a reduction in treatment interruptions and nonadherence by 
approximately 30%. Additionally, emotional support therapy can significantly 
enhance patients’ self-efficacy by providing emotional comfort and encouragement, 
which helps them feel more confident in managing the challenges associated with 
their treatment.

Several studies have demonstrated that psychological interventions effectively 
improve treatment adherence by enhancing patients’ psychological resilience, 
emotional well-being, and social support networks [29]. This enhancement not only 
contributes to better clinical outcomes, such as reduced recurrence rates and improved 
survival but may also decrease the waste of healthcare resources associated with 
treatment nonadherence. Therefore, psychological interventions in cancer treatment 
should not be viewed merely as adjuncts; rather, they should be integrated as a core 
component of the overall treatment strategy.

2.1.4. Psychological interventions to promote social support for patients
Theoretical models of social support, such as Uznadze’s stress buffer model 

[30] and Cox’s social support theory [31], highlight the protective role of social 
relationships in an individual’s response to stressful events. These models suggest 
that social support can significantly reduce psychological stress and improve 
an individual’s capacity to cope with illness by offering emotional assistance, 
informational feedback, and material aid. Psychological interventions are essential 
in this process, providing a platform for patients to articulate their emotions and 
experiences through various methods, including group psychotherapy, family systems 
therapy, and peer support programs. A study of lung cancer patients revealed that 
those who received psychological interventions reported significantly higher levels 
of social support and significantly lower levels of loneliness and social isolation [32]. 
Patients who participated in group psychotherapy established new social connections 
and expanded their social networks by approximately 40% during the treatment 
period. Additionally, these interventions facilitate connections between patients and 
their family members, friends, and fellow patients [33]. By enhancing communication 
skills and strengthening the ability to establish and maintain social relationships, these 
interventions effectively expand patients’ social support networks.

Enhanced social support is closely linked to improved quality of life, treatment 
adherence, and survival rates among cancer patients [34]. Psychological interventions 
play a crucial role in enhancing patients’ psychological well-being and overall 
quality of life by fostering social integration and alleviating feelings of loneliness 
and isolation [35]. Furthermore, these interventions help family members better 
understand the needs of patients, thereby improving the efficiency and quality of 
family support [36]. Consequently, integrating social support into psychological 
interventions has significant implications for the overall recovery of cancer patients.
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2.2. The role of exercise science in improving the quality of life of cancer 
patients
2.2.1 Sports and exercise

Exercise, as a multidimensional intervention, can be systematically categorized 
based on its intensity, frequency, duration, and type [37]. Specifically, it encompasses 
aerobic exercise (e.g., brisk walking, running, swimming), resistance training 
(e.g., weight lifting, push-ups), flexibility training, and balance training [38]. The 
principles for implementing these exercise regimens emphasize individualization, 
gradual progression, and prioritizing safety. This approach aims to ensure that 
patients participate in appropriate and effective physical activities tailored to their 
specific conditions and physical capabilities. Exercise science is the study of the 
physiological, psychological, and mechanical principles of the human body during 
physical activity. It examines the relationship between exercise and health, as well as 
the role of exercise in disease rehabilitation. In the context of cancer rehabilitation, 
exercise science offers a scientific foundation for guiding patients in engaging in 
suitable physical activities aimed at restoring bodily functions, alleviating treatment 
side effects, and enhancing overall quality of life.

In recent years, the importance of exercise in cancer rehabilitation has become 
increasingly evident. Numerous studies have confirmed that regular exercise offers 
multiple benefits for cancer patients. It can significantly enhance patients’ physical 
function and alleviate treatment-related side effects such as fatigue, muscle atrophy, 
and joint stiffness [39]. Aerobic exercise is a continuous, rhythmic activity aimed at 
improving cardiorespiratory fitness and increasing maximum oxygen uptake. Aerobic 
exercise improves cardiovascular health by enhancing cardiorespiratory fitness, 
thereby boosting the overall fitness of patients. Common aerobic exercises include 
brisk walking, running, swimming, and cycling. For cancer patients, engaging in 
aerobic exercise can enhance cardiorespiratory function, reduce fatigue, and improve 
endurance, enabling them to better manage daily activities and the treatment process. 
Meanwhile, resistance training helps to maintain and increase muscle strength, 
preventing muscle loss, which is particularly crucial for cancer patients. Resistance 
training is a type of exercise that enhances muscle strength, endurance, and size 
by overcoming external resistance. It typically includes exercises performed with 
free weights, resistance bands, fitness equipment, and other modalities. In cancer 
rehabilitation, resistance training plays a crucial role in preventing and reversing 
muscle atrophy and strength loss caused by the disease or its treatment. Additionally, 
it improves the patient’s physical function and their ability to perform daily self-care 
activities. Additionally, flexibility and balance training play a vital role in improving 
patient mobility and reducing the risk of falls [40]. Flexibility training is designed 
to enhance the range of motion in the joints and the muscles’ ability to stretch. This 
type of training typically includes a variety of stretches and exercises, such as yoga. 
For cancer patients, flexibility training can help alleviate joint stiffness and muscle 
tension, improve mobility and balance, reduce the risk of falls, and enhance overall 
physical function and quality of life.

More importantly, exercise has been shown to significantly enhance patients’ 
psychological well-being, reduce anxiety and depressive symptoms, and improve 
overall quality of life [41]. As a natural mood enhancer, exercise serves as an effective 
psychological intervention by promoting the release of endorphins [42]. Therefore, 
incorporating exercise into cancer rehabilitation programs not only aids patients 
in recovering their physical functions but also fosters comprehensive psychosocial 
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recovery, achieving a harmonious balance between physical and mental health.

2.2.2. Exercise improves patients’ physiological function
Exercise has a particularly significant impact on cardiorespiratory function. 

Aerobic activities such as cycling, swimming, and jogging effectively increase a 
patient’s maximum oxygen uptake and enhance the heart’s pumping efficiency, 
thereby improving overall circulatory and respiratory function [43]. This is not only 
beneficial for cancer patients in alleviating dyspnea that may occur during treatment, 
but it also enhances their ability to perform daily activities.

The influence of exercise on muscle strength and endurance constitutes a 
critical aspect of exercise rehabilitation. Patients undergoing cancer treatment often 
experience muscle atrophy and a reduction in strength. Engaging in regular resistance 
exercises, such as weight lifting and training with elastic bands, can promote muscle 
protein synthesis, resulting in increases in both muscle size and strength [44]. 
Empirical research has shown that even mild resistance exercises can significantly 
improve muscle strength and endurance in cancer patients, which is essential for 
enhancing quality of life, reducing treatment interruptions, and facilitating recovery 
[45]. Teplinsky et al. examined data on the effectiveness of home exercise programs 
for breast cancer patients undergoing neoadjuvant chemotherapy. The study found 
that patients who participated in the exercise intervention demonstrated significant 
improvements in cardiorespiratory function [46]. After 12 weeks of aerobic exercise 
training, the patients increased their maximal oxygen uptake by approximately 
15% and enhanced their heart pumping efficiency by about 10%. Collectively, 
exercise regimens offer physiological support to cancer patients by improving 
cardiorespiratory function and muscle strength, thereby enhancing their tolerance 
to treatment. These physiological advancements not only directly improve patients’ 
capacity to perform daily activities but also indirectly contribute to positive changes 
in their psychological well-being.

2.2.3. Exercise relieves patients’ psychological symptoms
The potential of exercise as an effective intervention for alleviating psychological 

symptoms in cancer patients has been extensively documented in the literature [47]. 
The mechanisms through which exercise influences mood regulation are intricate 
and multifaceted, extending beyond the mere promotion of neurotransmitter release, 
including serotonin and dopamine, within the central nervous system. The equilibrium 
of these neurotransmitters is crucial for sustaining a normative emotional state [48]. 
Furthermore, exercise has been shown to modulate the activity of the hypothalamic-
pituitary-adrenal (HPA) axis by reducing cortisol levels, which contributes to the 
mitigation of stress-related psychological symptoms [49]. Additionally, exercise may 
enhance mood and diminish pain perception by increasing the levels of endogenous 
opioid peptides in the brain, such as β-endorphin [50]. Henriksson et al. investigated 
whether a 12-week exercise intervention of varying intensity could reduce anxiety 
symptoms in patients with anxiety disorders [51]. They recruited 286 patients from 
primary care in Sweden. Symptom severity was self-assessed using the Beck Anxiety 
Inventory (BAI) and the Montgomery-Åsberg Depression Rating Scale (MADRS-S). 
Participants were randomly assigned to one of two exercise programs, which included 
cardiorespiratory and resistance training, or to a control group receiving standard 
non-exercise treatment, in a 1:1:1 ratio. Patients in both exercise groups demonstrated 
greater improvement in anxiety and depressive symptoms compared to the control 
group.
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Regular motor exercise has been demonstrated to enhance cognitive function 
by promoting brain plasticity, which includes the formation of increased connections 
between neurons and the generation of new nerve cells [52]. These neurobiological 
changes may elucidate the observed improvements in attention, memory, and 
executive function among cancer patients who engage in aerobic exercise. 
Furthermore, exercise has been shown to enhance sleep quality, a factor that is equally 
essential for maintaining cognitive function and emotional stability [53,54]. Enhanced 
sleep quality may represent an additional mechanism through which exercise can 
mitigate psychological symptoms.

Subsequent research has demonstrated that exercise regimens significantly 
enhance patients’ self-efficacy, defined as an individual’s confidence in their capacity 
to perform specific tasks [55]. This augmentation of self-efficacy enables patients to 
more effectively manage the challenges associated with cancer, thereby alleviating 
psychological distress. Furthermore, participation in group exercise activities fosters 
social support and mitigates feelings of isolation among patients, both of which 
are crucial for the preservation of mental health [56]. Exercise and sports, as a 
form of non-pharmacological intervention, exhibit a range of benefits in mitigating 
psychological symptoms among cancer patients. This approach not only enhances 
mood and cognitive functions through various biological mechanisms but also 
offers holistic psychological support by fostering self-efficacy and facilitating social 
connections among patients.

2.2.4. Exercise improves patient quality of life
In the comprehensive management of cancer rehabilitation, exercise has 

emerged as a significant non-pharmacological intervention that enhances patients’ 
quality of life [57]. Quality of life is a multidimensional concept that encompasses 
an individual’s health status and satisfaction across physical, psychological, social, 
and environmental dimensions. In cancer rehabilitation, the assessment of quality of 
life not only emphasizes the patient’s survival time but also considers their overall 
health experience and sense of well-being throughout the treatment and rehabilitation 
process. Enhancing quality of life is a crucial goal of cancer rehabilitation, aiming 
to assist patients in restoring normal social, work, and daily life functions as much 
as possible while minimizing the impact of the disease and its treatment on their 
everyday lives. 

The beneficial effects of exercise on daily functioning are evident at various 
levels. Through structured training focused on muscular strength and endurance, 
patients exhibit improved efficiency and capability in executing fundamental daily 
activities, such as ambulation, ascending stairs, and rising from a seated position [58]. 
This enhancement in physical functioning not only alleviates patients’ frustration 
associated with physical limitations but also fosters greater autonomy, thereby 
psychologically mitigating the sense of helplessness often induced by the disease. 
Ji et al. conducted a non-blinded, parallel-group randomized controlled trial at a 
public medical center in a rural community in South Korea [59]. Eligible older adults 
with functional sarcopenia were randomly assigned to either the intervention group, 
which participated in a 12-week group exercise and nutritional support program, or 
the control group, which received lifestyle management education. The outcomes 
measured included changes in gait speed, grip strength, physical functioning, and 
quality of life index. The results of the trial demonstrated that the 12-week exercise 
and nutrition intervention significantly improved physical functioning, grip strength, 
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and quality of life in community-dwelling older adults with functional sarcopenia. 
This suggests that commonly recommended strategies for treating sarcopenia, such as 
exercise and nutritional support, can also be beneficial for individuals with functional 
sarcopenia, indicating the potential for broader application of these interventions.

Furthermore, flexibility training in sports is instrumental in maintaining and 
enhancing the range of motion in patients’ joints. This is particularly significant for 
alleviating stiffness and discomfort associated with prolonged bed rest or decreased 
physical activity [60]. The resultant physical comfort is closely linked to emotional 
well-being, thereby contributing positively to patients’ emotional states and overall 
life satisfaction [61]. Additionally, from a social functioning perspective, exercise 
fosters social interaction and community engagement by improving patients’ physical 
fitness and self-esteem, which are critical for the reconstruction of their social 
networks and support systems.

In the evaluation of the quality of life scales, numerous studies have indicated 
that exercise exerts a positive influence on various dimensions of instruments 
such as the Functional Assessment of Cancer Therapy-Fatigue (FACT-F) and the 
European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire (EORTC QLQ-C30) [62–64]. Importantly, exercise has been shown 
to not only improve patients’ physical condition and reduce fatigue but also to 
significantly enhance their role functioning and overall perceived quality of life. 
These enhancements may be attributed to the physiological effects of exercise, which 
include the promotion of endorphin release, a reduction in inflammatory markers, and 
an improvement in immune system function.

Exercise and sports play a multifaceted role in enhancing the quality of life 
for cancer patients. They not only improve patients’ physical functioning through 
physiological mechanisms but also contribute to their overall well-being via 
psychological and social avenues [65,66]. Consequently, it is essential to incorporate 
exercise as a fundamental component of cancer rehabilitation programs. This 
inclusion aims to deepen the understanding of the relationship between exercise 
and improvements in quality of life, to investigate the effects of various exercise 
modalities, frequencies, and durations on different dimensions of quality of life, and 
to develop targeted exercise intervention strategies tailored to specific cancer types 
and patient populations.

2.3. Interdisciplinary approaches in cancer rehabilitation
2.3.1. A combination of psychological interventions and exercise

The integration of psychological interventions with exercise and physical 
activity has emerged as a significant model in the comprehensive management of 
cancer rehabilitation [67]. The empirical foundation for this approach is expanding, 
with numerous studies indicating that the combination of these two modalities can 
yield synergistic effects that enhance recovery outcomes for cancer patients across 
multiple dimensions [68]. Specifically, this integrated intervention not only alleviates 
psychological symptoms, such as depression and anxiety but also improves patients’ 
physical functioning and mitigates treatment-related side effects, including fatigue 
and muscle atrophy. Ilie et al. evaluated the effectiveness of a 6-month online family 
intervention that provided physical, psychological, and social support, known as 
the Prostate Cancer Patient Empowerment Program (PC-PEP) [69]. This program 
was designed to prevent psychological distress in men undergoing treatment for 
curative prostate cancer. The results indicated that PC-PEP, when implemented early 
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after diagnosis, significantly reduced the burden of psychological distress in men 
receiving treatment for prostate cancer compared to standard care or interventions 
initiated later (after 6 months). Furthermore, research indicates that the effects of 
this combined strategy are not merely additive; rather, they exert a more profound 
influence through interactive mechanisms. For instance, psychological interventions 
may bolster patients’ adherence to exercise by enhancing their mental resilience, 
which, in turn, may positively affect their emotional well-being through the release of 
neurotransmitters such as endorphins [70]. This bidirectional interaction offers a more 
holistic support system for the rehabilitation of cancer patients.

The individualized design of intervention programs is essential when 
implementing combined strategies. This necessitates that healthcare professionals 
possess interdisciplinary knowledge and skills to effectively tailor rehabilitation 
programs to the specific disease characteristics, treatment history, personal 
preferences, and living environments of patients [71]. Furthermore, the 
implementation of incorporation strategies demands flexibility and adaptability to 
address the various changes that may arise during the rehabilitation process of the 
patient [72]. To ensure the efficacy of interventions, research should investigate 
best practices for integrating different types of psychological interventions with 
motor exercise. For instance, examining the model of positive thinking meditation 
in conjunction with aerobic exercise, or evaluating the effectiveness of group 
psychotherapy alongside resistance training. Lastly, long-term follow-up studies are 
imperative for understanding the enduring effects of such integrated intervention 
strategies [73]. Through long-term follow-up, it becomes possible to assess the 
sustained impact on a patient’s quality of life and to determine whether these 
strategies can mitigate the risk of cancer recurrence.

In conclusion, the integration of psychological interventions and exercise within 
cancer rehabilitation exemplifies advancements in rehabilitation medicine and offers 
a comprehensive and effective rehabilitation pathway for patients. Future research 
should focus on further elucidating this strategy, optimizing the interventions, and 
validating their efficacy across a broader spectrum of clinical practices. The ultimate 
goal is to provide more scientifically grounded and personalized guidance for the 
rehabilitation of cancer patients.

2.3.2. Personalized rehabilitation programme
The design principle of a personalized rehabilitation program represents not 

only a theoretical innovation but also a significant advancement in the practice of 
cancer rehabilitation. The concept of patient-centeredness necessitates that, when 
developing a rehabilitation program, one must consider not only fundamental 
biological characteristics such as age, gender, and cancer type but also the long-term 
effects of the patient’s treatment history on their physiological and psychological 
state. Furthermore, it is essential to conduct an in-depth exploration of the dynamic 
changes in physical function [74]. Additionally, the evaluation of the social support 
system is of paramount importance, as it is directly associated with the patient’s 
psychological well-being and social adaptation [75]. Minnella et al. retrospectively 
analyzed data that had been collected prospectively from August 2018 to December 
2019 to describe the clinical implementation of a surgical rehabilitation care program 
for elective lung cancer [76]. The results demonstrated significant improvements 
in rehabilitation outcomes and quality of life for patients who participated in a 
personalized rehabilitation program. Consequently, an individualized program 
that adjusts the intensity and type of exercise according to the patient’s physical 
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fatigue and endurance led to notable enhancements in both physical function and 
psychological well-being. Collectively, these factors constitute the foundation 
of an individualized rehabilitation program, thereby ensuring a high degree of 
personalization in interventions and flexibility in practice.

The implementation of an individualized program necessitates that 
comprehensive patient assessment be regarded not merely as an initial step, but 
as an ongoing process. This approach demands a high level of sensitivity and 
professionalism from the healthcare team to effectively identify changes in the patient’s 
needs promptly, thereby allowing for appropriate adjustments to the rehabilitation 
program [77]. For instance, through regular psychological assessments, it is possible 
to detect potential symptoms of anxiety or depression in patients, enabling timely 
psychological interventions [78]. Regarding exercise regimens, the personalized 
program will progressively modify the intensity and type of exercise following 
the patient’s fitness level, thereby facilitating the recovery of their physiological 
functions.

A multidimensional approach should be employed when evaluating the 
effects of personalized rehabilitation programs. This approach encompasses not 
only traditional quantitative indicators, such as quality of life questionnaires 
and physical fitness assessments but also integrates more nuanced qualitative 
evaluations, including patients’ life diaries and in-depth interviews [79,80]. The 
qualitative data obtained from these methods offer researchers valuable insights into 
patient experiences, thereby enhancing our understanding of the actual impact of 
rehabilitation programs from the patients’ perspective. In conclusion, the design and 
implementation of personalized rehabilitation programs exemplify a comprehensive 
care model for cancer patients, highlighting the significance of individual differences 
and demonstrating a commitment to delivering more humanized and scientifically 
grounded rehabilitation services.

2.4. Multidisciplinary teamwork
Multidisciplinary teamwork in healthcare involves professionals from various 

backgrounds collaborating to deliver comprehensive and integrated care to patients. 
In the context of cancer rehabilitation, multidisciplinary teams typically consist of 
oncologists, psychologists, rehabilitation therapists, dietitians, nurses, and social 
workers. By fostering effective communication and collaboration among team 
members, a holistic treatment and rehabilitation program can be designed to address 
patients’ medical, psychological, social, and other needs, ultimately enhancing 
rehabilitation outcomes and patient satisfaction [81–83]. The multidisciplinary 
teamwork model not only aided patients in restoring their physical function but also 
enhanced their social adaptation. For instance, through effective communication 
and collaboration among team members, patients received comprehensive care both 
before and after treatment, resulting in a significant increase in treatment satisfaction 
[84].

In clinical practice, the efficacy of the multidisciplinary teamwork model has 
been substantiated through numerous case studies. For instance, a study focusing 
on the rehabilitation of breast cancer patients demonstrated that this model not 
only facilitates significant recovery of patients’ physical functions but also yields 
favorable outcomes in terms of psychosocial adaptability. Effective communication 
and collaboration among team members ensured that the treatment program was both 
comprehensive and targeted, thereby significantly enhancing the overall satisfaction 
and quality of life of the patients [85,86]. A notable advantage of this collaborative 
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model is its capacity to dynamically adjust treatment strategies following the specific 
circumstances of each patient, thereby optimizing individualized treatment.

The significance of multidisciplinary teamwork in cancer rehabilitation is 
paramount and should not be overlooked [87]. This approach fosters a comprehensive 
rehabilitation support system by amalgamating the expertise and competencies from 
various professional disciplines. Future research should investigate strategies to further 
optimize the teamwork process, such as enhancing overall effectiveness through the 
establishment of standardized operating procedures, bolstering professional training 
among team members, and improving the efficiency of information dissemination. 
Additionally, studies should concentrate on identifying and addressing the complex 
rehabilitation needs of cancer patients with greater precision through multidisciplinary 
collaboration. This includes, but is not limited to, psychological support, functional 
recovery, nutritional intervention, and social adaptation. The multidisciplinary 
teamwork model offers substantial support for cancer rehabilitation, and its value 
and potential have been thoroughly recognized in clinical practice. Ongoing research 
and innovation will facilitate a deeper understanding and application of this model, 
ultimately leading to the provision of more efficient and patient-centered rehabilitation 
services for individuals affected by cancer.

3. Discussion

3.1. Emerging technologies in psychological oncology and exercise science
In recent years, digital technologies, including Internet-based CBT, virtual 

reality exposure therapy, and mobile health applications, have emerged as prominent 
areas of research in psychological interventions [88]. These technologies facilitate the 
management of psychological symptoms, such as anxiety and depression, by offering 
convenient and personalized support, thereby effectively addressing the temporal 
and spatial limitations associated with traditional face-to-face therapy [89,90]. For 
instance, Internet-based CBT has been shown to significantly alleviate depressive 
symptoms and enhance the quality of life for cancer patients [91].

The utilization of wearable devices in the domains of exercise monitoring 
and rehabilitation is of significant importance. These devices offer precise data 
support for both patients and medical professionals by continuously tracking various 
physiological indicators, including activity levels, heart rate, and sleep quality [92]. 
The provision of real-time data feedback enables medical teams to develop and 
modify exercise rehabilitation programs with greater accuracy, thereby ensuring that 
patients can safely and effectively attain their exercise objectives [93]. Furthermore, 
the increasing prevalence of wearable devices has improved patients’ self-
management capabilities and fostered their adherence to healthy behaviors, ultimately 
enhancing overall rehabilitation outcomes [94].

The convergence of emerging technologies has significantly transformed the 
domains of oncology, psychology, and exercise science. The integration of digital 
therapies and wearable devices has facilitated the development of more intelligent 
and personalized solutions for the rehabilitation of cancer patients. Future research 
should focus on investigating the effectiveness and feasibility of these technologies 
within clinical practice, particularly in terms of their specific contributions to 
enhancing treatment adherence, improving psychological well-being, and augmenting 
physical function. Concurrently, researchers need to explore strategies for the 
effective integration of these innovative technologies into the existing rehabilitation 
framework, thereby achieving a comprehensive enhancement of the overall 
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rehabilitation experience for cancer patients and fostering a more profound impact on 
the field of cancer rehabilitation.

This article reviews the contributions of psychology and exercise science to 
oncology and cancer rehabilitation, exploring the practical applications, challenges, 
and future research directions of an interdisciplinary approach. Psychological 
oncology provides support to patients through various psychological interventions, 
while research in exercise science demonstrates that physical activity is crucial 
for enhancing physical function, alleviating treatment side effects, and improving 
survival rates. The integration of these two fields establishes a comprehensive, 
multidimensional treatment strategy that optimizes patients’ ability to cope with 
cancer. A study of pancreatic cancer patients found that those who received an 
exercise intervention combined with psychological support demonstrated significant 
improvements in their quality of life [95]. After 16 weeks of exercise training and 
regular psychological counseling, patients’ scores in physical functioning, role 
functioning, and overall quality of life increased by approximately 20%, 15%, and 
18%, respectively. This indicates that the combination of exercise and psychological 
interventions can holistically enhance patients’ quality of life, improving not only 
physical functioning but also psychological well-being.

3.2. Future research directions for interdisciplinary approaches
Personalized medicine, which utilizes genomics, bioinformatics, and other 

advanced technological tools, provides a customized recovery plan for each cancer 
patient. This approach signifies a substantial shift from traditional methods, offering 
a more precise and effective treatment strategy [96,97]. Future research will focus 
on the application of big data and artificial intelligence to perform comprehensive 
analyses of patients’ genetic profiles, disease characteristics, and treatment responses, 
to achieve truly individualized treatment. Specifically, researchers will explore how 
these technologies can clarify the molecular mechanisms underlying cancer, thereby 
facilitating the delivery of more targeted pharmacological therapies and personalized 
lifestyle recommendations for patients. Adopting a multidisciplinary teamwork model 
that integrates experts from various fields, including oncology, psychology, and 
rehabilitation medicine, has significantly improved patients’ speed of recovery and 
quality of life. This approach reduces psychological stress during treatment, accelerates 
the recovery of bodily functions, and increases treatment satisfaction by approximately 
35% [98]. By ensuring that patients receive comprehensive care and support at every 
stage of their treatment, this collaborative model enhances recovery outcomes.

Furthermore, conducting cost-effectiveness analyses of interdisciplinary 
approaches is crucial for ensuring the sustainability and universal accessibility of 
rehabilitation interventions [99]. Future research should thoroughly evaluate the 
economic implications of personalized medicine and interdisciplinary collaboration 
at both long-term and macroeconomic levels. This evaluation should encompass 
both direct and indirect cost savings resulting from reduced hospital stays, decreased 
complication rates, and enhanced quality of life. Such analyses necessitate not only 
the judicious allocation of healthcare resources but also a holistic consideration of 
patients’ quality of life and the potential ramifications for the healthcare system 
as a whole. For instance, by examining the cost-effectiveness disparities between 
personalized medical interventions and traditional standardized treatments, 
researchers can provide robust data to support medical decision-making.

Future research directions in interdisciplinary approaches will focus on 
advancing the implementation of personalized medicine in cancer rehabilitation and 
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optimizing resource allocation through cost-benefit analysis to improve the overall 
efficacy of rehabilitation interventions. Research has shown that utilizing big data 
to analyze information about cancer patients can result in more precise treatment 
planning and enhanced recovery outcomes. By integrating data on patients’ genetic 
profiles, treatment responses, and lifestyles, researchers were able to create tailored 
rehabilitation programs for each individual, leading to an average improvement 
in treatment outcomes of approximately 17%. This underscores the vital role of 
big data in facilitating personalized cancer rehabilitation [100]. These studies will 
furnish policymakers, healthcare providers, and patients with a critical foundation for 
decision-making, to maximize the benefits and accessibility of cancer rehabilitation 
services. Consequently, this will pave the way for enhancing the quality of survival 
and rehabilitation outcomes for individuals affected by cancer.

4. Conclusion

In this review, we summarize the contributions of oncopsychology and 
exercise science within the domain of cancer rehabilitation. We explore the practical 
applications of interdisciplinary approaches, and the challenges they encounter, and 
provide a prospective outlook on future research directions. The field of oncology 
psychology offers effective psychological interventions and support to patients 
by elucidating the role of psychosocial factors in the processes of cancer onset, 
progression, and recovery. This not only significantly enhances patients’ psychological 
adaptability but also markedly improves their quality of life. Concurrently, research 
in exercise science has demonstrated, through numerous empirical studies, the critical 
role of physical activity in enhancing patients’ physical function, mitigating treatment 
side effects, and improving survival rates. The integration of these two disciplines 
yields a comprehensive, multi-faceted treatment strategy for cancer rehabilitation. 
The practical implementation of interdisciplinary approaches presents several 
challenges. Barriers to inter-professional communication, unequal distribution of 
resources, and the absence of standardized assessment criteria are significant obstacles 
that must be addressed. However, with the ongoing advancement and refinement 
of the multidisciplinary teamwork model, these challenges are progressively 
being mitigated, leading to the development of more integrated and personalized 
rehabilitation programs for patients.

Looking ahead, research must continue to enhance the understanding of the 
interactions between oncopsychology and exercise science within the context of 
cancer rehabilitation. This endeavor aims to facilitate the development of more precise 
and personalized healthcare programs. Concurrently, the execution of large-sample, 
long-term follow-up studies will be instrumental in validating the cost-effectiveness 
of interdisciplinary interventions, thereby providing a more robust evidence base for 
clinical practice. Furthermore, researchers should actively investigate the application 
of emerging technologies in cancer rehabilitation, including artificial intelligence and 
digital therapies. The integration of these technologies is anticipated to yield more 
efficient and accessible rehabilitation services for patients. Through persistent efforts 
and innovative explorations, significant breakthroughs in cancer rehabilitation are 
expected, ultimately enhancing the quality of life for patients.
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