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Abstract 
Cancer remains a major global health concern, but recent research offers promising 

insights into preventing its development. Analyzing existing studies reveals a growing 

emphasis on modifiable lifestyle factors that can significantly reduce cancer risk. A key 

finding highlights the critical link between diet and cancer. Studies consistently warn 

against unbalanced diets and suggest potential benefits associated with consuming healthy, 

nutrient-rich foods. While research continues how dietary interventions interact with 

cancer, the potential of a balanced, anti-inflammatory diet as a preventative measure shows 

promise. Beyond diet, the analyzed studies consistently emphasize the importance of 

maintaining a healthy weight through regular exercise. They also reaffirm the well-

established dangers of established carcinogens, such as smoking, excessive alcohol 

consumption, and unprotected sun exposure, as significant risk factors for various cancers. 

In conclusion, this analysis underscores the significant impact of modifiable lifestyle 

choices on cancer risk. By adopting a healthy lifestyle that incorporates a balanced diet, 

regular exercise, and avoiding established carcinogens, individuals can significantly reduce 

their risk of developing cancer. This knowledge emphasizes the need for global initiatives 

that promote healthy behaviors as a cornerstone strategy in cancer prevention. 
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1- Introduction 

 

Cancer is a complex disease characterized by uncontrolled cell growth and the ability 

to spread. Studies suggest that genetics play a minor role (around 5-10%) in most cancers 

“Fig. 1”. Most cancers are linked to environmental factors, diet, and lifestyle choices. 

Despite the potential for prevention through modifiable behaviors, cancer rates are rising 

globally, highlighting the urgent need for effective preventative strategies [1, 2]. Recent 

research has explored additional strategies to combat cancer, focusing on preventative 

measures through healthy lifestyle choices. These choices include maintaining a healthy 

weight, engaging in regular exercise, and avoiding established risk factors like smoking 

and excessive alcohol consumption [3]. Studies now demonstrate that modifying behaviors 

related to controllable factors, such as diet, can significantly reduce cancer incidence [4]. 

Despite a strong emphasis on cancer detection and treatment in research, the potential of 

nutrition in preventing and managing cancer has been relatively understudied.[5,6,7] 

This review examines how healthy lifestyle choices and various other factors can influence 

cancer risk and management. 

 

 

Figure 1: A explores how genes and environment influence cancer risk. It highlights the 

greater impact of environmental factors (90-95%), compared to genetics (5-10%). B examines 

familial risk, showing how having a close relative with cancer increases your own risk 

compared to the general population. Finally, C delves into the percentages of cancer deaths 

attributable to specific environmental factors[8]. 
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1-1-Factors related to healthy lifestyle 
The World Health Organization (WHO) defines health as a state of complete 

physical, mental, and social well-being, not just the absence of disease. To achieve this 

optimal state, individuals need to take control of their behaviors and make choices that 

positively impact their health [9]. This proactive approach to health management is referred 

to as a healthy lifestyle. It goes beyond simply preventing illness and incorporates habits 

that enhance well-being throughout life. Some key elements of a healthy lifestyle include 

maintaining a balanced and appropriate diet, managing stress effectively, engaging in 

regular physical activity, and avoiding tobacco use [10]. In 2018, the World Cancer 

Research Fund (WCRF) and the American Institute for Cancer Research (AICR) joined 

forces to publish an updated report on cancer prevention strategies. Titled "Diet, Nutrition, 

Physical Activity, and Cancer: A Global Perspective," the report outlines a series of 

lifestyle recommendations. These recommendations emphasize maintaining a healthy diet, 

staying within a healthy weight range (normal Body Mass Index or BMI), and 

incorporating regular physical activity into your routine. The report underscores the 

cumulative effect of these adaptable behaviors. By consistently following a balanced diet 

and engaging in regular exercise, individuals can reduce their risk of developing cancer, 

other chronic diseases, and obesity [11]. Building on these recommendations, reducing 

your risk of cancer also involves avoiding both active and secondhand smoke, as well as 

limiting excessive sun exposure. Smoking is a significant risk factor for various cancers, 

particularly lung cancer.  It also increases the risk of cancers in the oral cavity, pharynx, 

larynx, and esophagus [12].  The most crucial strategy for cancer prevention is to avoid 

smoking altogether. Studies have shown that individuals who never smoke or who 

successfully quit have a significantly lower risk of death from cancer within the next 15 

years compared to those who continue to smoke [13, 14]. Researchers debate the link 

between sun exposure and disease risk, particularly skin cancers. Solar radiation can 

damage DNA and potentially lead to melanoma, squamous cell carcinoma, and basal cell 

carcinoma [15, 16]. Studies suggest insufficient sun exposure reduces vitamin D 

production, potentially increasing cancer risk. While high vitamin D levels might lower 

skin cancer risks, limited sun exposure creates a vitamin D deficiency dilemma. A balanced 

approach to sun exposure is crucial. Dietary sources like fatty fish and dairy products can 

also help maintain healthy vitamin D levels [17-21]. Research shows that adopting multiple 

healthy habits,  rather than just one, improves quality and lifespan [22-25]. Studies on breast 

cancer survivors, for example, suggest that combining healthy behaviors is more beneficial 

for well-being than exercise alone [25]. 

 
2-Healthy lifestyle and risk factors of cancer 

Our bodies are constantly exposed to potential carcinogens, which can cause 

mutations in cells. These mutations don't always lead to cancer. Brief exposures may result 

in limited changes that aren't enough to trigger cancerous growth. In some instances, 

mutations might form noncancerous benign tumors that don't spread. These tumors can 

remain stable for years without causing problems. However, chronic exposure to certain 
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carcinogens can cause more severe mutations to accumulate over time. This can lead to the 

development of aggressive malignant tumors, which are cancerous and pose a threat to life 

[26, 27]. 
 

2-1- Diet 

 Studies suggest Certain foods can help reduce inflammation, potentially lowering 

cancer risk. These include tomatoes, olive oil, leafy greens, citrus fruits, and healthy nuts 

like almonds.  Conversely, some foods promote inflammation and should be limited for 

better health. This includes refined carbohydrates, alcohol, fried potatoes, sugary drinks, 

and red meat. Limiting these foods may be beneficial for both cancer prevention and 

management [28].  Research suggests a strong link between diet and cancer prevention [28-

30]. Regularly consuming fruits and vegetables rich in bioactive compounds like 

polyphenols and carotenoids appears to be beneficial. Additionally, including foods rich in 

vitamin B12, folic acid, selenium, and fiber can further contribute to this protective effect. 

Interestingly, studies indicate that milk, dairy products, and omega-3 fatty acids found in 

oily fish and nuts may also play a role in reducing cancer risk [28-32]. Multiple studies 

have explored the mechanisms behind the Mediterranean diet's protective effects against 

cancer [33,34,35]. These studies suggest that the diet's rich content of bioactive 

components plays a key role. These components act as antioxidants and anti-inflammatory 

agents, potentially triggering apoptosis, reducing inflammation, inhibiting uncontrolled 

cell growth, and hindering the formation of new blood vessels and tumor cell spread.  
Furthermore, research indicates an inverse relationship between adherence to the 

Mediterranean diet and both cancer mortality and the risk of developing various cancers, 

including colorectal, breast, prostate, liver, stomach, and head and neck cancers [36,37,38]. 

This suggests that the Mediterranean diet may offer a valuable tool for cancer prevention. 

  

2-2- Obesity 

 Scientific evidence shows a clear link between inflammation and the development 

of cancer. Interestingly, obesity is associated with a low-grade, persistent inflammatory 

state within the body. While the exact reasons behind this chronic inflammation aren't 

entirely clear, inflammation in adipose tissue likely plays a significant role [39]. Adipose 

tissue in a healthy state naturally harbors various immune cells, such as macrophages, B 

and T lymphocytes, natural killer (NK) cells, and Natural killer T (NKT) cells. However, 

with the onset of obesity, these cells infiltrate the tissue in greater numbers and adopt a 

more inflammatory profile. Macrophages, for instance, ramp up the production of tumor 

necrosis factor-alpha (TNFα) and other pro-inflammatory signaling molecules, often 

described as an "M1 state". Notably, they tend to cluster around necrotic adipocytes, 

sometimes forming a ring-like structure. Additionally, the number of T lymphocytes, 

particularly CD8+ T cells, increases alongside B cells, mast cells, and NKT cells [40]. This 

interplay between immune cells and enlarged obese adipocytes triggers a rise in pro-

inflammatory molecules like TNFα, IL 6, IL 1β, and plasminogen activator inhibitor 1, 

both locally within the tissue and throughout the body.  At the same time, obese individuals 

exhibit lower levels of adiponectin, a molecule with anti-inflammatory properties. This 
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shift towards an inflammatory milieu may contribute to a heightened risk of cancer 

development (carcinogenesis) and potentially weaken the body's natural defenses and 

anticancer immunity [41]. Another important mechanism involves a buildup of oxidative 

stress and harmful molecules called reactive oxygen species (ROS) that damage DNA. This 

oxidative stress is likely worsened by a lack of antioxidant-rich healthy foods in the diet 

[42,43,44].  Another mechanism relates to the unregulated production of hormones, such 

as estrogens and androgens in postmenopausal women, leptin, and growth hormones, 

which can promote cancer development [45,46].  The good news is that research suggests 

weight loss can be a powerful tool for both preventing cancer and improving treatment 

outcomes [47]. 
 

2-3-Physical Activity 
 Regular moderate-intensity physical activity can enhance immune function, 

particularly within the innate immune system, which serves as our body's first line of 

defense against pathogens and plays a role in tissue repair [48]. This enhancement is 

evident in both acute and chronic exercise. For instance, studies show an increase in NK 

cell activity during the recovery phase following aerobic or anaerobic exercise, observed 

in both healthy individuals and cancer patients [49, 50]. Notably, exercise can significantly 

elevate circulating NK cell levels by up to fivefold compared to pre-exercise levels [50]. 

Conversely, a lack of physical activity (sedentary behavior) is associated with an 

accumulation of visceral adipose tissue and the activation of pro-inflammatory biomarkers. 

This chronic inflammatory state has been implicated not only in tumor growth but also in 

the development of other serious health conditions, including insulin resistance, 

atherosclerosis, and neurodegeneration – collectively referred to as the "diseases of 

physical inactivity" [51]. 
 

2-4-Smoking 
 Smoking is a major risk factor, possibly the biggest one, for developing cancer and 

increases mortality rates [52]. The link between smoking and lung cancer is well 

established [53]. Strong evidence also shows a connection between smoking and cancers 

of the bladder, head and neck, stomach, colon, rectum, esophagus, pancreas, kidneys, liver, 

and cervix [54]. Studies indicate that continuous smoking raises the risk of not only cancer 

but also chronic heart disease and inflammatory illnesses [55,56]. The carcinogenic effect 

of smoking stems from a complex mix of cancer causing compounds in cigarettes, 

including polycyclic aromatic hydrocarbons (PAHs), nitrosamines, and acrylamides. These 

damage DNA, potentially leading to mutations and cancer development.  Smoke also 

contains free radicals (reactive oxygen and nitrogen species), creating an environment with 

high oxidative stress. This stress harms DNA, lipids, and proteins and promotes chronic 

inflammation, all of which are known to contribute to cancer [54, 57]. 

 

2-5- Alcohol 

 Estimates suggest alcohol is responsible for roughly 4% of global cancers, 

translating to over 740,000 cases annually [58]. Esophageal, liver, and breast cancers are 
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the most prominent types linked to alcohol use. Due to these risks, preventing alcohol 

consumption is a global goal. Research on alcohol consumption yields mixed results. Some 

studies indicate that even moderate intake (one or two drinks daily) increases the risk of 

breast, colorectal, liver, esophageal, and oral cavity cancers [59,60,61]. Conversely, other 

studies suggest moderate consumption (between 6 and 25 grams/day) reduces cancer risk 

[62]. For instance, a US study found lower cancer rates in light drinkers compared to non-

drinkers [63]. Supporting these findings, studies in Mediterranean countries reveal that 

moderate red wine consumption with meals may reduce cancer risk and protect against 

cardiovascular diseases [64,65]. This benefit could be due to the abundance of polyphenols 

in red wine, which has antioxidant and anti-inflammatory properties [66,67].

 Multiple studies have explored the mechanisms and molecular pathways by which 

alcohol consumption can lead to cancer. Alcohol appears to induce increased oxidative 

stress and inflammation in cancer cells, further damaging their genetic material [68]. 

 

4- Conclusions 

  In conclusion, a comprehensive approach to diet and lifestyle modifications is a 

cornerstone in the fight against cancer. Consistently adhering to a combination of 

healthy habits maintaining a balanced weight, engaging in regular physical activity, 

minimizing alcohol intake, prioritizing a nutritious diet, and most importantly, not 

smoking individuals can significantly reduce their risk of developing and progressing 

through various cancers. This underscores the crucial role of public health initiatives 

that create supportive environments, promoting and facilitating the adoption of these 

preventative measures on a global scale. While further research is necessary to fully 

elucidate the biological mechanisms at play, the evidence overwhelmingly points to 

the power of a healthy lifestyle in empowering individuals to take control of their 

well-being and decrease their cancer burden. 
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