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Introduction

As methods for detecting and treating various diseases 
continue to evolve, technology has played a crucial role in 
advancing this process [1-9]. Recent scientific research has 
led to significant advancements in various fields, including 
medicine, health, and technology. In pharmaceutical 
supply chain management, optimization models have 
been developed to improve drug distribution during crises 
such as pandemics, ensuring better access to essential 
treatments for patients [10]. Additionally, the impact of 
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digitalization on mental health, particularly digital game 
addiction, has become an important research area that 
requires further investigation into its psychological and 
behavioral consequences [11]. In the field of nutrition and 
health, studies have shown that certain dietary components 
can positively affect metabolic and inflammatory markers 
in chronic diseases [12]. Meanwhile, cancer research 
has focused on understanding molecular changes in 
cells, which can contribute to a better understanding 
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of disease progression and the development of new 
treatment strategies [13]. Research in maternal and 
neonatal health has also examined the relationship 
between biological markers and pregnancy outcomes, 
leading to improvements in screening and diagnostic 
methods [14]. On the other hand, materials engineering 
has seen innovations in advanced composite materials 
that enhance mechanical performance and durability 
[15]. In targeted cancer therapy, nanotechnology has 
facilitated the development of novel drug delivery 
systems, improving the precision of chemotherapy while 
minimizing side effects [16-17]. Moreover, diagnostic and 
pathological studies have emphasized the importance of 
aligning clinical observations with pathological findings 
to enhance diagnostic accuracy [18]. In dentistry, the use 
of specific compounds in restorative materials has led to 
improved bond strength and remineralization potential 
[19]. Additionally, research on environmental factors 
influencing disease development, particularly in oral 
cancer, has provided valuable insights into prevention 
and management strategies [20]. Cancer remains one 
of the most formidable health challenges worldwide, 
representing a leading cause of morbidity and mortality 
[21-24]. Despite notable advancements in conventional 
treatment modalities such as chemotherapy, radiotherapy, 
immunotherapy, and surgical interventions, these 
approaches are often accompanied by significant physical 
and psychological side effects [25-27]. Consequently, 
there is a growing interest in complementary and 
integrative strategies that can enhance the efficacy of 
traditional treatments while improving the overall well-
being and quality of life of cancer patients [28-30]. An 
integrative approach that addresses both the physiological 
and psychological needs of patients has gained increasing 
attention in recent years, offering the potential for more 
holistic cancer care [31-33]. Among the emerging 
complementary strategies, healthy nutrition and positive 
psychology have demonstrated promising potential. 
Numerous studies have highlighted the role of specific 
dietary components in supporting the body’s ability 
to combat cancer. Diets rich in antioxidants, omega-3 
fatty acids, and dietary fiber have been shown to reduce 
inflammation, enhance cellular metabolism, and strengthen 
the immune system factors that collectively may contribute 
to slowing tumor growth and improving patient resilience 
during treatment [34]. For instance, antioxidants help 
neutralize free radicals that can damage cells [35], while 
omega-3 fatty acids have anti-inflammatory properties 
that may inhibit cancer progression [36]. Additionally, 
fiber supports gut health, which plays a crucial role in 
modulating immune responses [37]. Research suggests 
that omega-3 supplementation can improve the antioxidant 
status of cancer patients undergoing chemotherapy, 
further enhancing the body’s resilience [38]. Moreover, 
studies indicate that omega-3 polyunsaturated fatty acids 
may act as pharmaconutrients, reducing inflammatory 
responses and supporting overall well-being during 
cancer treatment [39]. The role of nutrition in cancer care 
extends beyond physical health, as it may also positively 
influence mental well-being. Omega-3 fatty acids, for 

example, exhibit neuroprotective activity, potentially 
mitigating depression and anxiety in cancer patients 
[40]. Additionally, dietary interventions with omega-3 
fatty acids and fiber-enriched formulas have been found 
to improve nutritional status and inflammatory responses 
in patients undergoing cancer treatment [41]. Parallel to 
nutritional interventions, psychological well-being has 
emerged as a critical determinant of cancer outcomes. The 
psychological burden of a cancer diagnosis, coupled with 
the stress of treatment, can lead to anxiety, depression, 
and diminished coping abilities [42]. Positive psychology, 
which focuses on fostering strengths such as optimism, 
resilience, and meaning in life, has shown considerable 
promise in supporting the mental health of cancer 
patients [43]. Psychological interventions like cognitive-
behavioral therapy (CBT), mindfulness practices, and 
stress management programs have been associated with 
reduced levels of anxiety and depression, improved 
emotional regulation, and enhanced overall quality of 
life [44]. These interventions not only improve mental 
health but may also have physiological benefits, such 
as modulating stress-related hormonal pathways that 
influence immune function [45]. Research suggests that 
mindfulness-based interventions can significantly reduce 
psychological distress and improve overall well-being 
in cancer patients [46]. Furthermore, studies indicate 
that structured psychological interventions, including 
mindfulness-based cognitive therapy (MBCT) and 
acceptance and commitment therapy (ACT), can help 
patients develop adaptive coping strategies, reduce fear of 
cancer recurrence, and improve emotional resilience [47]. 
Notably, integrative approaches that combine nutritional 
and psychological strategies offer synergistic benefits. 
Addressing both the body and mind concurrently can lead 
to better treatment adherence, reduced treatment-related 
complications, and improved long-term outcomes [48]. 
For example, patients who engage in mindfulness practices 
may be more likely to adhere to dietary recommendations, 
while proper nutrition can enhance energy levels and 
cognitive function, making psychological interventions 
more effective [49]. Emerging evidence suggests that 
such holistic strategies can improve survival rates, reduce 
recurrence risks, and foster a sense of empowerment 
among patients navigating their cancer journeys [50]. 
However, despite these promising findings, the field 
faces challenges, including limited large-scale clinical 
trials, heterogeneity in patient populations, and variability 
in intervention protocols [51]. Many existing studies 
suffer from small sample sizes and lack standardized 
methodologies, making it difficult to draw definitive 
conclusions [52]. Future research employing rigorous 
clinical trial designs, larger and more diverse populations, 
and standardized intervention frameworks is essential 
to establish the precise roles and mechanisms of these 
integrative approaches in cancer care [53]. This review 
article aims to provide a comprehensive examination of the 
current evidence regarding the roles of healthy nutrition 
and positive psychology in cancer management. It explores 
how these interventions can complement conventional 
treatments, improve clinical outcomes, and enhance the 
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2. Effectiveness of Positive Psychology Interventions
• Cognitive-Behavioral Therapy (CBT) and 

Mindfulness-Based Interventions Reduce Stress, Anxiety, 
and Depression in Cancer Patients

Multiple studies suggest that cognitive-behavioral 
therapy (CBT) and mindfulness-based interventions can 
reduce stress, anxiety, and depression in cancer patients. 
A randomized clinical trial found that both mindfulness-
based cognitive therapy (MBCT) and CBT significantly 
reduced anxiety [44]. Another study confirmed that CBT 
interventions improve anxiety, depression, and overall 
quality of life among pre-diagnosed lung cancer patients 
[60]. Furthermore, MBCT was shown to be effective in 
alleviating anxiety symptoms and enhancing quality of life 
in breast cancer patients undergoing chemotherapy [61]. 
These interventions also appear to improve sleep quality, 
increase motivation to continue treatment, and decrease 
perceived pain. A systematic review and meta-analysis 
concluded that MBCT and CBT were equally effective in 
improving anxiety, depression, and sleep quality among 
individuals with anxiety disorders [62]., depression, and 
fatigue in cancer patients, with no significant difference 
between the two therapies 

• Positive Psychology Interventions Improve Treatment 
Tolerance and Quality of Life (QoL)

Some research highlights that interventions rooted 
in positive psychology—such as optimism training or 
enhancing a sense of purpose in life—are significantly 
associated with better tolerance of treatment side 
effects and improved quality of life (QoL). A study on 
mindfulness-based interventions found that they not 
only reduced anxiety and depression but also increased 
self-efficacy and hopefulness, which are critical factors 
in treatment adherence [63]. Additionally, research on 
CBT-based interventions demonstrated that patients 
receiving psychological support reported improved coping 
mechanisms, which enhanced their ability to manage 
treatment-related stress and pain [64].

3. Combined Approaches of Nutrition and Positive 
Psychology

• Integrative Interventions Combining Nutrition and 
Psychological Support

A considerable portion of recent research focuses 
on integrative interventions targeting both nutritional 
improvements and psychological support. Findings show 
that patients who receive an appropriate diet alongside 
mindfulness or CBT tend to achieve physical and mental 
stability faster compared to control groups. A pilot 
study demonstrated that integrating mindfulness-based 
interventions with exercise and nutritional training led to 
greater reductions in BMI and weight among obese cancer 
patients, as well as improved cognitive regulation of 
appetitive behaviors [65]. Similarly, another study found 
that integrative body-mind-spirit interventions resulted in 
significant improvements in quality of life and reduced 
depression in lung cancer patients compared to traditional 
CBT approaches [66]. Additionally, research suggests 
that combining nutrition, exercise, and mindfulness may 
improve long-term outcomes and reduce treatment-related 

overall quality of life for cancer patients. By highlighting 
the synergistic potential of integrated nutritional and 
psychological care, this review underscores the need for 
a more holistic perspective in the fight against cancer.

Results 

Findings
Following a systematic search in international scientific 

databases using keywords such as “cancer,” “healthy 
nutrition,” “positive psychology,” “complementary 
treatment,” and “immune system,” a substantial number 
of articles and studies were identified. After applying 
the inclusion criteria and removing duplicates or those 
lacking the required quality, a set of studies (including 
review articles, meta-analyses, and randomized clinical 
trials) was ultimately included. 

1. The Role of Nutrition in Overall Health and Immune 
Function

•  Diets Rich in Antioxidants, Omega-3 Fatty Acids, 
and Fiber Reduce Systemic Inflammation and Improve 
Immune Function in Cancer Patients

Many studies have shown that diets rich in antioxidants 
(e.g., vitamins C and E), omega-3 fatty acids (found in fatty 
fish, seeds, and nuts), and fiber (fruits, vegetables, whole 
grains) can help reduce systemic inflammation, which 
is often linked to improved immune function in cancer 
patients. A systematic review indicated that vitamins A, C, 
E, selenium, and zinc act as antioxidants that strengthen 
the body’s defense mechanisms, while omega-3 fatty acids 
regulate inflammation and inhibit tumor proliferation 
[37]. Additionally, omega-3 fatty acids from fish oil 
have demonstrated anti-inflammatory properties and 
may counteract cancer-related complications [54-55]. 
Furthermore, dietary fiber has been found to exhibit 
anti-inflammatory and antioxidant effects, reducing 
inflammation and oxidative stress [56]. Diets rich in 
fruits and vegetables, which provide essential fiber and 
antioxidants, have also been linked to lower systemic 
inflammation and improved lung health [57].

• Appropriate Calorie Intake and Essential 
Micronutrients Influence Cellular Metabolism and 
Tumor Growth

Evidence also indicates that appropriate calorie intake 
and the inclusion of essential micronutrients can positively 
influence cellular metabolism and signaling pathways 
associated with tumor growth. Research has shown that 
omega-3 fatty acids help suppress tumor growth by 
reducing oxidative stress, inflammatory responses, and 
tumor cell proliferation [36]. Additionally, bioactive 
food components, such as vitamins C and E, omega-3 
fatty acids, and certain polyphenols, have been found to 
modulate immune response and reduce cancer risk by 
targeting inflammatory pathways [58]. Furthermore, a 
Mediterranean diet, which is rich in omega-3 fatty acids 
and plant-based antioxidants, has been associated with 
decreased chronic inflammation and protection against 
cancer and metabolic disorders [59].
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toxicities in breast cancer patients undergoing radiation 
therapy [67].

Clinical Examples
Below are eight clinical examples reported in various 

studies, illustrating the effective integration of nutrition 
and positive psychology in improving the condition of 
cancer patients:

1. Anti-Inflammatory Diet + Group CBT in Breast Cancer
In a small randomized trial on women with early-stage 

breast cancer, a diet rich in leafy green vegetables, 
antioxidant-rich fruits (e.g., berries), and omega-3 fatty 
acids combined with weekly CBT sessions led to reduced 
inflammatory markers (CRP and IL-6) and improved 
mental health scores for anxiety and depression [68-71].

2. Mindfulness-Based Stress Reduction (MBSR) + 
Mediterranean Diet in Colorectal Cancer

A study on patients with colon and rectal cancers 
indicated that following a Mediterranean diet (high in 
olive oil, vegetables, and whole grains) alongside an 
eight-week daily mindfulness practice enhanced sleep 
quality and reduced anxiety, thereby improving patients’ 
tolerance to chemotherapy [72-74].

3. Omega-3 Supplementation + Optimism Training in 
Lung Cancer

In another study involving lung cancer patients, daily 
supplementation with omega-3 (under a nutritionist’s 
supervision) paired with individual weekly optimism-
training sessions significantly prevented unintentional 
weight loss and reduced depressive symptoms. Patient 
satisfaction with treatment also showed a marked increase 
[75-78].

4. Plant-Based Diet + Multifaceted Positive Psychology 
Interventions in Ovarian Cancer

A group of ovarian cancer patients followed a 
plant-based diet (rich in legumes, soy, vegetables, and 
fruits) combined with group positive-psychology sessions 
designed to enhance hope, self-efficacy, and social support. 
They exhibited notable improvements in quality-of-life 
(QoL) indicators, and several immune-related blood 
parameters improved moderately [79-82].

5. Low-Carbohydrate Diet + Mindful Yoga in Hodgkin’s 
Lymphoma

An exploratory study found that integrating a low-
carbohydrate diet (with controlled amounts of healthy 
proteins and fats) and mindful yoga sessions reduced 
chronic fatigue in Hodgkin’s lymphoma patients and 
created a more favorable setting for radiotherapy response 
[83-86].

6. Protein-Enriched Beverages + Breathing Relaxation 
Techniques in Gastrointestinal Cancers

In a medium-sized clinical trial, patients with upper 
gastrointestinal cancers (esophageal and gastric) who 
consumed daily protein-enriched beverages along with 

training in breathing relaxation techniques showed 
more stable body weight and reported lower pain levels 
compared to the control group [87-90].

7. Vitamin D Supplementation + Logotherapy in Prostate 
Cancer

A prospective study in men with prostate cancer found 
that vitamin D intake (as advised by a specialist) along 
with logotherapy sessions enhanced patients’ mental 
and physical energy levels while reducing hopelessness. 
Participants were also more consistent in attending 
radiotherapy and hormone therapy sessions [91-94].

8. Comprehensive Lifestyle Intervention (Nutrition + 
Exercise) + Group Positive Counseling in Leukemia

In a study on patients with chronic leukemia, lifestyle 
modification based on a balanced diet (combining plant 
and animal proteins but limiting simple sugars) and 
regular physical activity, coupled with group counseling 
emphasizing a positive outlook and peer support, 
increased patients’ adherence to treatment and lowered 
anxiety levels [95-97].

These eight examples illustrate that nutrition and 
psychological interventions, when combined and tailored 
to individual patient needs, can contribute to improved 
treatment outcomes, better tolerance of side effects, and 
an enhanced quality of life in individuals with cancer. 
Nevertheless, the heterogeneity of interventions (in 
terms of dietary composition, number of psychological 
sessions, study duration, cancer type, etc.) remains 
a significant barrier to establishing a standardized, 
universally applicable protocol. Consequently, larger-
scale longitudinal clinical trials are needed to confirm 
these findings and to develop precise, evidence-based 
treatment guidelines.

In conclusion, current evidence strongly supports 
the integration of nutritional strategies and positive 
psychology interventions as complementary approaches 
in cancer care. Nutritional patterns rich in antioxidants, 
omega-3 fatty acids, fiber, and essential micronutrients 
have been shown to reduce systemic inflammation, 
enhance immune function, and suppress tumor progression. 
At the same time, psychological interventions such as 
cognitive-behavioral therapy (CBT), mindfulness-based 
approaches (MBCT), and other positive psychology 
techniques significantly improve mental health outcomes, 
including anxiety, depression, sleep quality, and treatment 
adherence. These combined interventions not only foster 
physical and emotional well-being but also appear to 
contribute to improved treatment tolerance and overall 
quality of life. Collectively, the findings suggest that an 
integrative, biopsychosocial approach to cancer treatment 
holds significant promise for enhancing patient outcomes.

However, despite these encouraging results, several 
challenges hinder the widespread implementation of 
such integrative approaches. One major issue is the 
heterogeneity of interventions across studies, including 
variations in dietary components, duration of psychological 
support, cancer type, and outcome measures. This lack 
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of standardization makes it difficult to draw definitive 
conclusions or compare results across trials. In addition, 
many existing studies are limited by small sample sizes 
and short follow-up periods, which reduce their statistical 
power and limit the generalizability of findings. The 
absence of standardized, evidence-based protocols for 
combining nutrition and psychological interventions in 
clinical oncology settings also poses a significant barrier. 
Moreover, patient acceptance of these interventions may 
be influenced by cultural, socioeconomic, and educational 
factors, further complicating implementation. An 
increasing body of interdisciplinary research highlights 
the role of systemic factors ranging from healthcare 
policy inefficiencies and biomaterial innovations to the 
application of artificial intelligence in understanding, 
managing, and potentially mitigating complex disease 
pathways and global health challenges [98-101].

Looking ahead, future research should prioritize 
large-scale, multicenter randomized controlled trials 
with long-term follow-up to more rigorously evaluate 
the efficacy and safety of combined nutritional and 
psychological interventions. Developing personalized, 
adaptable protocols based on individual patient profiles 
including cancer type, stage, psychological state, and 
nutritional needs will be crucial for maximizing benefits. 
Additionally, efforts should be made to integrate these 
complementary strategies into routine oncology care, 
supported by interdisciplinary collaboration among 
oncologists, dietitians, and mental health professionals. 
Public education campaigns and professional training 
programs will also be essential to enhance awareness 
and acceptance of integrative care. Ultimately, with 
well-designed research and strategic implementation, 
these holistic approaches have the potential to become a 
valuable component of comprehensive cancer treatment.
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