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Stress, often considered a silent yet pervasive force in our daily lives, has increasingly been 

recognized for its significant impact on human health. In the realm of oncology, the connection 

between stress and cancer development, particularly tumor metastasis, has become a subject 

of intense research and clinical interest. This review discusses the intricate relationship be-

tween stress and tumor metastasis, exploring the biological mechanisms, clinical implications, 

and potential therapeutic approaches at the intersection of these two complex phenomena. By 

understanding the role of stress in shaping cancer progression, we may uncover new avenues 

for improving patient outcomes and advancing cancer care. 
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Introduction 

T HAS BEEN established for quite some time that stress 

contributes to a variety of health issues, including cancer. 

Tumor metastasis, which occurs when cancer cells travel 

from the site of origin to other organs and tissues, represents an 

especially perilous facet of the disease that is significantly im-

pacted by stress. Studies have demonstrated that stress impairs 

the body’s immune system, hinders its innate capacity to combat 

cancer cells, and facilitates the development and metastasis of 

malignancies (1, 2).  

The influence of stress on tumor metastasis can be ob-

served via the secretion of stress hormones, including cortisol 

and adrenaline. The immune system can be suppressed by these 

hormones, facilitating the spread of cancer cells and their ability 

to evade detection (3). Moreover, chronic stress has the potential 

to induce inflammation, thereby fostering an environment that is 

more conducive to the development and spread of tumors (4).  

In addition, stress can impair the body’s capacity to repair 

DNA damage, a process that is pivotal in the progression and 

initiation of cancer (5). The dysfunction of DNA repair mecha-

nisms caused by chronic stress can increase the likelihood of 

mutations, which are capable of promoting tumor metastasis and 

growth. Additionally, stress can disrupt the hormonal equilibri-

um of the body, which promotes the development of blood ves-

sels that supply tumors with nutrients and facilitate their metas-

tasis (6).  

In both animal and human investigations, a correlation 

between stress and tumor metastasis has been established. As an 
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illustration, studies have established that chronic stress can fa-

cilitate the metastasis of breast cancer to distant organs, includ-

ing the liver and lungs (3, 7). Likewise, research also has 

demonstrated that stress can promote the development and me-

tastasis of melanoma tumors (8). The aforementioned results 

emphasize the criticality of stress management in the context of 

cancer prevention and treatment.  

Fortunately, there exist strategies that can effectively mit-

igate the detrimental effects of stress on tumor metastasis. It has 

been demonstrated that mind-body practices, including yoga, 

meditation, and deep breathing exercises, reduce tension and 

enhance immune function (9). An additional benefit of sustain-

ing a healthy lifestyle is that it supports the body’s natural de-

fenses against cancer and aids in stress reduction via regular 

exercise, a well-balanced diet, and sufficient sleep (10). By ex-

amining the relationship between stress and tumor metastasis, 

people can proactively enhance their well-being and health. 

 
The Link Between Stress and Cancer Devel-
opment 
It is widely postulated that stress significantly contributes to the 

development of cancer, primarily by influencing the functioning 

of the immune system. It has been demonstrated that chronic 

stress impairs the immune system, thereby diminishing the 

body’s capacity to combat cancer cells and other pathogens (3, 

4). This may increase the risk of cancer progression and devel-

opment in individuals who are subjected to protracted periods of 

stress. Additionally, research has demonstrated that stress hor-

mones, including adrenaline and cortisol, can stimulate the de-

velopment of cancer cells, thereby strengthening the link be-

tween stress and cancer (11).  

An additional mechanism by which stress might contrib-

ute to the development of cancer is through its impact on sys-

temic inflammation. There is a correlation between chronic 

stress and increased inflammation, a well-established cancer risk 

factor (4). The promotion of cancer cell proliferation and metas-

tasis through inflammation can increase an individual’s suscep-

tibility to the disease. In addition, research has demonstrated that 

stress inhibits the body’s innate mechanisms for repairing DNA 

damage, thereby increasing the risk of developing cancer (5).  

The influence of stress on the body’s hormones and neu-

rotransmitters, according to some researchers, might contribute 

to the development of cancer. Stress has the potential to disturb 

the equilibrium of hormones, including testosterone and estro-

gen, both of which have been implicated in the pathogenesis of 

cancer (12). Moreover, stress has the potential to disrupt the 

synthesis of neurotransmitters, including serotonin and dopa-

mine, thereby influencing the viability and proliferation of cells 

(13). The presence of these hormonal and neurotransmitter im-

balances within the body may foster an environment that is ma-

lignant.  

Psychological stressors, including anxiety and depression, 

have been linked to the development of cancer. There is a corre-

lation between elevated levels of stress and the development of 

mental health disorders, both of which can negatively affect an 

individual’s physical health (14). Anxiety and depression have 

the potential to impact hormone levels, inflammation, and im-

mune function—all of which are factors that may contribute to 

the development of cancer (15). Moreover, individuals grappling 

with mental health concerns may partake in activities that ele-

vate their cancer risk, including but not limited to smoking, 

consuming alcohol, and making unfavorable dietary decisions 

(16).  

Research has additional evidence to support the correla-

tion between stress and the development of cancer, as individu-

als who have encountered traumatic events or chronic stress 

have a higher incidence of cancer. As discovered, a significant 

correlation exists between childhood traumatic experiences and 

the subsequent development of cancer (17). In a similar way, a 

study discovered a correlation between elevated stress levels and 

an increased risk of developing breast cancer (18). These results 

indicate that stress may affect cancer risk in the long run.  

Although the relationship between stress and the devel-

opment of cancer is intricate and multifarious, there are 

measures that individuals can adopt to alleviate the adverse ef-

fects of stress on their well-being. The implementation of relax-

ation techniques, including but not limited to yoga, meditation, 

and deep breathing exercises, can effectively mitigate the physi-

ological consequences of stress. In addition to obtaining suffi-

cient sleep, engaging in regular physical activity, and adhering 

to a healthy diet, these practices can help mitigate the effects of 

stress on cancer risk.  

 
Impact of Stress on Tumor Growth and Spread 
Stress hormones can promote the growth and metastasis of tu-

mors by stimulating the development of blood vessels that sup-

ply them (19). Adrenaline and noradrenaline, among other stress 

hormones, can impede the capability of the immune system to 

identify and eliminate malignant cells, thereby facilitating the 

evasion of tumors from the body’s defenses.  

In addition, hormonal equilibrium can be disrupted by 

chronic stress, which can result in elevated cortisol levels. Cor-

tisol is recognized for its pro-inflammatory properties within the 

body, a milieu that may facilitate the development and metasta-

sis of tumors (20). An investigation established a correlation 

between elevated cortisol levels and heightened tumor size and 

aggressiveness among individuals diagnosed with breast cancer 

(21). Additionally, stress has the potential to impair the body’s 

capacity to rectify DNA damage, a critical determinant in the 

progression of cancer. Chronic stress can impair the body’s re-

pair mechanisms and cause DNA damage, thereby increasing the 

risk of developing cancer (5).  

Moreover, alterations in the microbiome, which comprises 

the assemblage of bacteria and other microorganisms residing in 

the gastrointestinal tract, can be influenced by stress-induced 

modifications. Accordingly, stress has the potential to modify 

the microbiome’s composition, resulting in an overabundance of 

pro-inflammatory bacteria that facilitate the development of 

tumors (22).  

Beyond its direct implications for tumor growth and me-

tastasis, stress has the potential to influence the efficacy of can-

cer treatments. Stress hormones have the potential to impede the 

efficacy of radiation therapy and chemotherapy, thereby dimin-

ishing their capacity to eradicate cancer cells and diminish tu-

mor size (23).  

In addition, stress can influence a person’s sleep patterns, 
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diet, and exercise regimens, all of which have the potential to 

affect cancer risk and treatment outcomes. It is well established 

that chronic stress increases the desire for high-sugar, high-fat 

diets and decreases the motivation to engage in physical activity; 

both of these are risk factors for the development and progres-

sion of cancer. Furthermore, stress may induce disruptions in 

sleep patterns, which may impair the body’s capacity to combat 

cancer. Studies discovered a correlation between chronic stress 

and reduced sleep duration and quality, both of which were as-

sociated with an elevated risk of developing cancer (24, 25). 

 
Stress Management Strategies for Cancer Pa-
tients 
 
Psychological Interventions to Reduce Stress 
Cognitive-behavioral therapy (CBT) is a highly prevalent psy-

chological intervention that is utilized to alleviate tension among 

individuals diagnosed with cancer (26). CBT assists individuals 

in recognizing and altering their anxiety-inducing and 

stress-involved negative thought patterns and behaviors. By 

acquiring stress management skills, cognitive restructuring, and 

relaxation training, cancer patients can develop the ability to 

contend with the emotional challenges of the disease and en-

hance their mental health.  

Additionally, it has been demonstrated that mindful-

ness-based stress reduction (MBSR) effectively reduces tension 

in cancer patients (27). Body scanning, meditation, and deep 

breathing are examples of mindfulness practices that assist indi-

viduals in developing an awareness of the present moment and 

acceptance of their thoughts and emotions. Through consistent 

mindfulness practice, cancer patients can cultivate a sense of 

inner tranquility and serenity amidst the turmoil of their illness 

and learn to manage their stress more efficiently.  

Support groups are another psychological intervention 

that can help reduce tension among cancer patients (28). Indi-

viduals are afforded the opportunity to interact with others who 

are undergoing comparable circumstances, express their emo-

tions and concerns, and receive encouragement and emotional 

support through participation in support groups. Through active 

engagement in support groups, individuals afflicted with cancer 

can mitigate feelings of isolation and solitude, thereby fostering 

a sense of community and belonging that positively impacts 

stress levels and mental health.  

An additional efficacious psychological intervention that 

can aid cancer patients in mitigating tension and enhancing their 

emotional state is art therapy. By engaging in artistic endeavors 

such as painting, drawing, writing, or music, individuals are 

afforded a secure and encouraging setting in which to delve into 

and navigate their emotions, anxieties, and sentiments pertaining 

to cancer (29). Art therapy facilitates patients’ nonverbal 

self-expression, enabling them to access their latent creativity 

and resilience. This process fosters a sense of empowerment and 

self-exploration, which in turn may contribute to stress reduction 

and improved coping mechanisms. 

 
Lifestyle Changes and Supportive Therapies 
A healthy diet is one of the most essential lifestyle modifications 

a person confronting cancer can make (30). A diet abundant in 

fruits, vegetables, whole cereals, and lean protein can support 

the body’s ability to combat cancer cells and strengthen the im-

mune system. Red meat consumption, sugary beverages, and 

processed foods should be avoided in order to reduce inflamma-

tion, which has been associated with an increased risk of cancer.  

Cancer patients can benefit from regular exercise in addi-

tion to consuming a nutritious diet. Cancer patients can experi-

ence an overall improvement in quality of life, a reduction in 

fatigue, and an enhancement in energy levels (31). Physically 

beneficial exercises such as walking, swimming, and yoga can 

also offer patients a psychological and emotional release that is 

significantly required during a trying time.  

In addition to acupuncture, massage, and meditation, re-

search has demonstrated that these practices are beneficial for 

cancer patients. Cancer treatments are associated with pain, 

vertigo, and fatigue; acupuncture can alleviate these symptoms; 

massage therapy can promote relaxation and alleviate muscle 

tension (32, 33). Engaging in mindfulness and meditation can 

aid individuals in managing tension and anxiety while also cul-

tivating a profound sense of tranquility and fortitude.  

Additionally, counseling and support groups can be in-

valuable resources for cancer patients. Connecting with others 

who are undergoing comparable circumstances can foster an 

indispensable sense of community and assistance that is funda-

mental for the process of emotional recovery (34). Patients can 

develop coping mechanisms and process their emotions and 

concerns in order to better manage the challenges of cancer 

treatment through the use of counseling services.  

As supplementary cancer treatments, complementary 

therapies such as aromatherapy, herbal supplements, and home-

opathy are gaining popularity. Although these alternative thera-

pies should be utilized in conjunction with conventional cancer 

treatment, they have been reported to provide alleviation from 

symptoms such as pain, nausea, and anxiety for numerous pa-

tients.  

In conjunction with conventional cancer treatments, life-

style modifications and supportive therapies have the potential 

to empower patients and grant them a sense of agency through-

out their process of recovery. Patients can increase their likeli-

hood of effectively managing their disease and enhance their 

physical, emotional, and spiritual well-being by adopting a ho-

listic approach to cancer care. Collaborating closely with their 

healthcare team to ascertain the optimal combination of treat-

ments and therapies that align with their specific requirements 

and objectives is of paramount importance for cancer patients. 

 
Pharmacological Interventions for Stress Re-
duction 
 
Benzodiazepines  
Benzodiazepines are a category of drugs frequently prescribed 

for the treatment of anxiety and stress-related conditions. These 

drugs function by augmenting the efficacy of gam-

ma-aminobutyric acid (GABA), a neurotransmitter in the brain 

that aids in the regulation of stress and anxiety. Benzodiazepines 

have been found to be efficacious in alleviating stress and in-

ducing relaxation in cancer patients, especially those who are 

experiencing acute discomfort or anxiety (35). Nevertheless, the 
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extended use of benzodiazepines is not advisable due to the 

potential for addiction and the development of tolerance (36).  

 
Antidepressants  
Antidepressants are a pharmacological category of drugs that 

can be utilized to alleviate stress and enhance mood in individu-

als diagnosed with cancer. Selective serotonin reuptake inhibi-

tors (SSRIs) and serotonin-norepinephrine reuptake inhibitors 

(SNRIs) are frequently recommended medications for treating 

stress and anxiety, as they effectively relieve symptoms (37). 

These drugs function by augmenting the concentrations of sero-

tonin and norepinephrine in the brain, which are neurotransmit-

ters involved in the regulation of mood and emotions. Antide-

pressants can be especially beneficial for cancer patients who 

are experiencing depression in addition to stress (38, 39).  

 
Beta-blockers  
Beta-blockers are a pharmacological class frequently prescribed 

for hypertension and cardiac ailments, although they might also 

be efficacious in alleviating stress and anxiety. Beta-blockers 

function by inhibiting the actions of adrenaline, a hormone that 

is secreted in reaction to stress and anxiety (40). Beta-blockers 

can mitigate the impact of adrenaline, facilitating the body’s 

ability to manage stress and induce a state of relaxation. Be-

ta-blockers can provide significant advantages for cancer pa-

tients who are encountering physical manifestations of stress, 

such as an accelerated heart rate or trembling.  

 
Corticosteroids  
Corticosteroids are a group of drugs that imitate the actions of 

cortisol, a hormone secreted by the adrenal glands in reaction to 

stress. Corticosteroids have the ability to decrease inflammation 

and inhibit the immune system, which can be advantageous in 

controlling stress-induced symptoms in individuals with cancer 

(41). Nevertheless, corticosteroids can induce notable adverse 

effects such as weight gain, hypertension, and heightened sus-

ceptibility to infections (42). Consequently, they are commonly 

employed for brief periods to alleviate stress in cancer patients 

(43). 

 
Conclusion 
Stress has been widely acknowledged as a prominent contributor 

to the growth and spread of cancer, especially in relation to the 

spread of tumors. The biological mechanisms underlying this 

association are intricate, but it is hypothesized that stress initi-

ates a series of physiological reactions, including the heightened 

secretion of stress hormones such as cortisol and adrenaline. 

These hormonal changes can impair the immune system’s ca-

pacity to combat cancer cells efficiently and facilitate the me-

tastasis of tumors throughout the body. Persistent stress can also 

result in inflammation, which offers a favorable environment for 

the development and spread of tumors. Moreover, stress has 

been found to impact behaviors such as unhealthy dietary deci-

sions, insufficient physical activity, and inadequate sleep, all of 

which can additionally contribute to the advancement of cancer. 

By comprehending the correlation between stress and tumor 

metastasis, healthcare providers can more effectively customize 

treatment programs to address patients’ emotional well-being in 

addition to their physical health.■ 
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