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Abstract: Cancer has become a serious problem worldwide, as it represents the main cause of death,
and its incidence has increased over the years. A potential strategy to counter the growing spread
of various forms of cancer is the adoption of prevention strategies, in particular, the use of healthy
lifestyles, such as maintaining a healthy weight, following a healthy diet; being physically active;
avoiding smoking, alcohol consumption, and sun exposure; and vitamin D supplementation. These
modifiable risk factors are associated with this disease, contributing to its development, progression,
and severity. This review evaluates the relationship between potentially modifiable risk factors and
overall cancer development, specifically breast, colorectal, and prostate cancer, and highlights updated
recommendations on cancer prevention. The results of numerous clinical and epidemiological studies
clearly show the influence of lifestyles on the development and prevention of cancer. An incorrect
diet, composed mainly of saturated fats and processed products, resulting in increased body weight,
combined with physical inactivity, alcohol consumption, and smoking, has induced an increase in
the incidence of all three types of cancer under study. Given the importance of adopting correct and
healthy lifestyles to prevent cancer, global institutions should develop strategies and environments
that encourage individuals to adopt healthy and regular behaviors.

Keywords: healthy lifestyle; cancer risk; cancer prevention recommendations; breast cancer; colorectal
cancer; prostate cancer; modifiable risk factors

1. Introduction

Cancer is a leading cause of death worldwide and represents a growing major public
health problem. The data collected reported that, in 2020, there were 19.3 million new
cases and 10 million deaths from cancer worldwide. Breast cancer is the most commonly
diagnosed cancer in the world, followed by lung cancer. Prostate cancer was the most
frequently diagnosed cancer in males, followed by lung cancer, non-melanoma skin cancer
(NMSC), lip and oral cavity cancer, and liver cancer [1]. Moreover, breast cancer is the
most commonly diagnosed cancer in women worldwide, accounting for 11.7% of all total
cases and with 2.3 million new cases. Breast cancer is the fifth leading cause of cancer-
related death in the world, with a mortality rate of 685,000 deaths and 6.9% of total cancer
deaths [2].
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In recent years, several strategies have been explored to fight cancer in addition to
surgery, radiotherapy, and chemotherapy. It is well known that the onset of most types
of cancer is preventable through the adoption of a healthy lifestyle, including avoiding
smoking, maintaining a healthy weight, exercising, eliminating harmful alcohol use, and
eating a healthy diet. This type of strategy is defined as “best buy” and prevents and
manages cancer and other non-communicable diseases [3]. Conversely, unhealthy lifestyles,
including exposure to tobacco smoke, alcohol consumption, high body mass index (BMI),
physical inactivity, and poor dietary customs, are linked to an increased risk of cancer [4].
Current evidence shows that, by changing behavior in relation to modifiable risk factors,
such as diet, large numbers of cancer cases can be prevented [5]. Numerous studies show a
potential connection between eating styles with certain types of cancer, such as breast [6],
gastric [7], and colorectal cancer [8].

In this review article, we examine the current evidence on how lifestyle importantly
influences various types of cancer, particularly breast, colorectal, and prostate cancer.

1.1. Healthy Lifestyle Factors

The World Health Organization (WHO) defines health as physical, mental, and social
well-being, not just the absence of disease. To achieve this state, it is necessary to control,
organize, and choose all the behaviors that can have repercussions on an individual’s health.
This type of health development and management is called a healthy lifestyle (Figure 1),
which includes not only protection from disease but also the use of behaviors that increase
well-being throughout life [9]. Behaviors such as proportional and acceptable food, stress
control, reasonable and constant physical activities, and elimination of tobacco are among
the essential elements of a healthy lifestyle [10].

Nutrients 2024, 16, x FOR PEER REVIEW 2 of 29 
 

 

related death in the world, with a mortality rate of 685,000 deaths and 6.9% of total cancer 

deaths [2]. 

In recent years, several strategies have been explored to fight cancer in addition to 

surgery, radiotherapy, and chemotherapy. It is well known that the onset of most types of 

cancer is preventable through the adoption of a healthy lifestyle, including avoiding 

smoking, maintaining a healthy weight, exercising, eliminating harmful alcohol use, and 

eating a healthy diet. This type of strategy is defined as “best buy” and prevents and man-

ages cancer and other non-communicable diseases [3]. Conversely, unhealthy lifestyles, 

including exposure to tobacco smoke, alcohol consumption, high body mass index (BMI), 

physical inactivity, and poor dietary customs, are linked to an increased risk of cancer [4]. 

Current evidence shows that, by changing behavior in relation to modifiable risk factors, 

such as diet, large numbers of cancer cases can be prevented [5]. Numerous studies show 

a potential connection between eating styles with certain types of cancer, such as breast 

[6], gastric [7], and colorectal cancer [8]. 

In this review article, we examine the current evidence on how lifestyle importantly 

influences various types of cancer, particularly breast, colorectal, and prostate cancer. 

1.1. Healthy Lifestyle Factors 

The World Health Organization (WHO) defines health as physical, mental, and social 

well-being, not just the absence of disease. To achieve this state, it is necessary to control, 

organize, and choose all the behaviors that can have repercussions on an individual’s 

health. This type of health development and management is called a healthy lifestyle (Fig-

ure 1), which includes not only protection from disease but also the use of behaviors that 

increase well-being throughout life [9]. Behaviors such as proportional and acceptable 

food, stress control, reasonable and constant physical activities, and elimination of tobacco 

are among the essential elements of a healthy lifestyle [10]. 

 

Figure 1. Healthy lifestyle for the prevention of cancer. 

In 2018, the World Cancer Research Fund (WCRF) and the American Institute for 

Cancer Research (AICR) released a report supporting updated cancer prevention recom-

mendations (Table 1). The report, “Diet, Nutrition, Physical Activity and Cancer: A Global 

Perspective”, sets out a series of lifestyle recommendations, including following a healthy 

Figure 1. Healthy lifestyle for the prevention of cancer.

In 2018, the World Cancer Research Fund (WCRF) and the American Institute for
Cancer Research (AICR) released a report supporting updated cancer prevention recom-
mendations (Table 1). The report, “Diet, Nutrition, Physical Activity and Cancer: A Global
Perspective”, sets out a series of lifestyle recommendations, including following a healthy
diet, preserving a normal BMI, and committing to staying physically active. The report
highlights that the recommendations are a series of adaptable behaviors that facilitate the
prevention of cancer, other non-communicable diseases, and obesity through consistent
exercise and a healthy, balanced diet [11].
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Table 1. The 2018 WCRF/AICR Cancer Prevention Recommendations.

Recommendations Aims Advice

(1) Be a healthy weight. Body weight
must be kept within a healthy limit,

preventing weight increases over
the years.

➢ Guarantee the body weight during
pre-adulthood is close to the lower
limit of healthy adult BMI.

➢ Maintain a weight low within the
healthy limit throughout life (BMI
18.5 to 24.9).

➢ Avoid weight increase in
adulthood.

➢ Consuming a diet rich in cereals,
vegetables, fruit, and pulses such as
beans.

➢ Restricting “fast foods” and other
processed foods high in fat,
starches, or sugars.

➢ Reducing sugar-sweetened drinks.
➢ Participate in sports and physical

activity.

(2) Perform physical activity. Perform
physical activity as part of daily life,

move more, and stop less.

➢ Perform moderate physical activity
and observe national guidelines.

➢ Reduced passive routines.

➢ Middle-of-the-roader intensity
activities: walking, cycling, family
chores, gardening, swimming, and
dancing.

➢ High-intensity activities: running,
fast swimming, fast cycling,
aerobics, and team sports.

(3) Consume a diet rich in cereals,
vegetables, fruit, and beans. Make these

foods part of your daily diet.

➢ Make a diet that supplies at least
30 g/day of fiber.

➢ Consume matrices containing
cereals, vegetables, fruit, and
legumes such as beans and lentils,
and eat at least five meals of fruits
and vegetables a day.

➢ Non-starchy vegetables and fruit of
different colors.

➢ Non-starchy roots and tubers (e.g.,
carrots, artichokes, celeriac (celery
root), swede (rutabaga), and
turnips).

➢ Cereals (e.g., brown rice, wheat,
oats, barley, and rye).

(4) Restrict eating of “fast foods” and
processed foods high in fat, starches, or

sugars. Reducing these foods helps
maintain a healthy weight.

➢ Restrict eating of processed foods
high in fat, starches, or sugars

➢ Some high-fat foods can be
consumed, such as olive oil,
avocados, and nuts, which are
essential sources of nutrients. Their
consumption has not been
connected to weight increase.

(5) Reduce the use of red and processed
meats.Consume red meat in small doses,
such as beef, pork, and lamb. Eat small or

eliminate processed meat.

➢ Do not eat red meat more than three
times a week. Try to completely
eliminate processed meat.

➢ Concerning breast, colorectal, and
prostate cancer, do not completely
eliminate red meat because it is a
source of nutrients, especially
protein, iron, zinc, and vitamin B12.

(6) Reduce the use of sugary drinks.Drink
mainly water and

unsweetened beverages.

➢ Do not ingest sugary beverages.
➢ To maintain proper hydration, it is

very useful to consume water or tea
without sugar.

(7) Reduce or avoid alcohol use. For
better cancer prevention,

eliminate alcohol.

➢ Alcohol increases the risk of cancer;
it is advisable to eliminate
alcohol consumption.

➢ The risk of cancer is linked to the
amount of alcohol ingested, and
even small quantities increase the
risk of developing various cancers.
There are no quantities of alcohol
below which the risk does
not increase.

BMI, body mass index.

In addition to these recommendations, not participating in active or passive smoking
and not exposing yourself excessively to the sun is also essential to decreasing cancer
risk [12]. It is known that smoking significantly enhances the risk of various tumors, in
particular, lung cancer, but also oral cavity, pharynx, larynx, and esophagus cancer. The
most important strategy for preventing cancer is smoking prevention, according to which,
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people who never smoke or who quit smoking have a much-reduced chance of death in
the next 15 years compared with those who continue to smoke [13,14].

A much-debated topic among researchers is the relationship between exposure to the
sun and the risk of developing diseases, in particular, skin diseases such as rashes and
especially cancer. Exposure to solar radiation has been shown to have many adverse health
effects, as it generates changes at the molecular and cellular level, such as DNA damage.
There are many variables regarding the action of UV rays. Among the most important
variables, behavioral habits, such as exposure times and use of protective creams, and
environmental factors, such as latitude and the angle of the rays on the affected body
region, produce more significant effects [15]. Studies have shown that solar radiation
induces melanoma, squamous cell carcinoma of the skin, and basal cell carcinoma of
the skin. Conversely, numerous other studies highlight that exposure to sunlight is of
fundamental importance and produces numerous beneficial effects for human health [16].
In fact, the data have revealed that a lack of exposure to sunlight leads to the insufficient
production of vitamin D, with a consequent increase in the risk of developing diseases,
including cancer. It has been shown that high serum 25-hydroxyvitamin D (25(OH)D)
concentrations in circulation reduce the risk of developing erythema, skin cancer, and
melanoma, while low serum concentrations, below optimal levels, come with a greater risk
of developing the disease [17,18]. The consequent low sun exposure following skin cancer
prevention campaigns leads to vitamin D deficiency with a subsequent loss of the benefits
associated with it. It is clear that a greater balance in sun exposure is necessary in order
to reap the benefits and limit damage [19]. A possible strategy to increase serum levels
of 25(OH)D comes from dietary intake, particularly in red meat, fatty fish, salmon, tuna,
mackerel, milk, and dairy products, which have high amounts of vitamin D [20,21].

These guidelines aim to reduce the incidence of cancer by allowing people to preserve
a healthy weight and eat a correct and balanced diet; induce greater physical exercise;
and reduce or eliminate alcohol consumption for life. These recommendations are de-
signed to be used by diverse groups including individuals, families, healthcare workers,
and communities.

Numerous studies have highlighted the difference between adhering to a single
healthy behavior and the combination of multiple behaviors on the quality and length of
life of individuals [22–24]. A recent study on the effectiveness of physical exercise alone
on the well-being of breast cancer survivors has highlighted that adhering to just one
healthy behavior is not adequate, but that to have a greater state of well-being, patients
should be induced to follow more healthy lifestyle behaviors [25]. This evidence was
even demonstrated by further analysis, which highlighted a linearity between adherence
to multiple recommended healthy lifestyle factors and health benefits. For this reason,
compliance with single behaviors is unlikely to have a positive effect on the quality and
longevity of life [26]. Further cohort studies have shown that men and women who have an
adequate body weight and observe three or more regular lifestyle habits have a mortality
rate decreased by approximately 60% [27,28].

1.2. Life’s Essential 8 and Cancer

An additional parameter used to evaluate the factors within a healthy or unhealthy
lifestyle is based on the use of Life’s Simple 7, subsequently updated in 2022 with Life’s
Essential 8, as proposed by the American Heart Association. This is a method based on the
measurement of cardiovascular health (CVH) that evaluates four health behaviors, diet,
physical activity, nicotine exposure, and sleep health, and four health factors, body mass
index, blood lipids, blood sugar, and blood pressure. These scores allow us to evaluate how
lifestyle significantly influences cardiovascular health and the risks of death from all causes,
including cancer, for individuals who adhere to Life’s Essential 8. For each parameter of
Life’s Essential 8, a scale of 0–100 is assigned, and the average of all parameters represents
the final cardiovascular health score. CHV is divided into three levels: a high or optimal
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CHV level from 80 to 100; a moderate CHV level from 50 to 79; and finally, a low CHV level
from 0 to 49 [29–32].

Numerous studies have highlighted how healthy lifestyle behaviors with high CVH
scores are associated with a lower risk of mortality, while low CVH scores are linked to
higher risks of all-cause, cancer-specific, and non-cancer mortality. A study carried out by
Fun et al. in 2024 highlighted that, in a group of patients with high CVH, in the 15-year
follow-up, the mortality rate was lower than the mortality rate that was found in the
group with low CVH. Furthermore, in a subgroup study, the association between Life’s
Essential 8 and the socioeconomic conditions of the patients in the risk of mortality from
all causes including cancer was evident [30]. Another study showed that patients with
high CVH had a 40% reduction in the risk of death from all causes, including cancer, and a
54% reduction in the risk of death from cardiovascular problems, compared with patients
with low CVH [33]. Furthermore, it was seen that patients with high CVH had a higher
disease-free life expectancy by an average of 5.2 years among men and 6.3 years among
women compared with patients with low CVH [34].

These data highlight how the behaviors and lifestyles that individuals adopt are of
fundamental importance for a person’s health and life expectancy.

2. Healthy Lifestyle and Cancer

Cancer is recognized worldwide as the leading cause of death for individuals under the
age of 85 or, overall, as the second leading cause of death, preceded only by cardiovascular
disease [35]. It is a complex disease and is the result of genetic and epigenetic changes that
accumulate and lead healthy cells to transform. There are three main stages that induce
cancer formation, namely, initiation, promotion, and progression. The initiation phase is an
irreversible and very rapid event in which an alteration of the cell’s DNA occurs that causes
the cell to become cancerous. This genotoxic damage is due to various causes: it can be
due to a spontaneous mutation or be the result of the action of endogenous or exogenous
carcinogens. These etiological agents induce the activation of so-called oncogenes or the
inactivation of tumor suppressor genes. The second phase of the transformation process is
called promotion. In this phase, the preneoplastic cell undergoes the action of agents, such
as growth factors, hormones, and UV radiation, which promote its proliferation and enable
transformation. This means that daughter cells present a higher number of mutations
within their already-transformed genetic material. Finally, the progression phase occurs,
in which uncontrolled cellular proliferation, greater aggressiveness and invasiveness, and
greater metastatic power occur, determining the definitive neoplastic transformation [36].

The severity of this disease goes beyond its mortality rate; in fact, patients throughout
the entire phase of the disease experience physical and psychological pain and a general
reduction in the quality of life. Life is turned upside down by anti-tumor therapies,
by the short and long-term adverse effects of treatment, and by the countless diagnostic
procedures to which they are subjected. Furthermore, quality of life can also be substantially
compromised for those close to patients [37].

2.1. Overweight and Obesity

Obesity and high BMI represent a fundamental factor, second only to smoking, as
the most common cause of cancer [38] and increase the risk in both men and women [39].
A study of adults in the United States highlighted that obesity is responsible for 5% of
cancer cases in men and 10% of cases in women [40,41]. Numerous studies have explained
the mechanisms according to which body weight and, in particular, obesity induce an
increased risk of developing various types of cancer. Excessive body weight has been
shown to induce imbalances within adipose tissue, promoting the release of cytokines
such as IL-6 and TNF. Cytokines cause DNA damage, induce point mutations, promote
cell proliferation, and induce angiogenesis and invasiveness of tumor cells, leading to the
development and progression of cancer [42].
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Furthermore, adipose tissue being in a state of imbalance promotes a state of chronic
inflammation, which leads to an increased risk of cancer [43]. Another important mecha-
nism linked to obesity is a cellular environment with high oxidative stress and high reactive
oxygen species (ROS) production that damages DNA. The excess of ROS also contributes to
carcinogenesis because of the low consumption of a healthy diet rich in antioxidants [44–46].
An additional mechanism underlying the development of various forms of cancer is also
the unregulated production of hormones such as estrogens, androgens in women, leptin,
and growth hormones [47,48]. Studies have also shown that reducing body weight can
help individuals prevent cancer and improve treatments [49]. Other work has shown that
obesity is not only linked to the risk of developing cancer but also increases the risk of
recurrence and mortality among patients who have defeated cancer [50,51]. This is why
it is essential to intervene in nutritional education to prevent the development of various
types of cancer.

Numerous studies have highlighted that weight gain in adulthood is related to various
types of cancer such as breast, colorectal, prostate, kidney, ovarian, stomach, endometrial,
esophageal, pancreatic, and other cancers [52,53].

2.2. Diet

Diet and nutrition represent one of the most important factors in the development of
cancer; in particular, a correct diet, such as the Mediterranean diet, rich in fruit, vegetables,
and fiber, is often associated with a reduction in the risk of the onset of cancer. Conversely,
a diet rich in saturated fats, red meat, and derivative products can increase the risk of
developing cancer, consequently increasing its incidence [37,54]. It has been shown that
eating a healthy diet can prevent the development of cancer by 30–50% [55]. Numerous
studies have highlighted that the regular consumption of fruits and vegetables rich in
bioactive components such as polyphenols and carotenoids but also rich in vitamin B12,
folic acid, and selenium, as well as the intake of foods rich in fiber, milk, and dairy products,
has a preventive role with respect to various types of cancer, such as colorectal, breast,
stomach, prostate, and esophageal cancer [56–58]. In addition to these, omega-3s, contained
in large quantities in oily fish and nuts, are also of fundamental importance in reducing the
risk of the onset of this disease [59].

Putting all this information together, it is clear that the Mediterranean diet is the best
dietary model among the various types of diet since it is the one that comes closest to
the ideal healthy diet [60,61]. Numerous studies have shown that one of the mechanisms
underlying the protective effect of the Mediterranean diet is represented by the antioxidant
and anti-inflammatory action of the numerous bioactive components contained in foods
capable of inducing apoptosis, reducing inflammation, inhibiting cell proliferation, and
reducing angiogenesis and invasiveness of tumor cells [62–64]. Furthermore, it has been
demonstrated by numerous studies that there is an inverse relationship between the regular
and constant use of the Mediterranean diet and the risk of mortality and the incidence of
various types of cancer such as colorectal, breast, prostate, liver, stomach, and head and
neck cancer [65–67].

2.3. Vitamin D

Vitamin D belongs to a class of fat-soluble steroid hormones involved in numerous
physiological processes, including the regulation of calcium and phosphorus homeosta-
sis and bone mineralization [68]. Furthermore, numerous discoveries have highlighted
numerous biological properties, outside of bone metabolism, including inhibiting tumor
cell growth, angiogenesis, and cell metastasis and inducing apoptosis in various tumor
types [69]. Numerous studies have shown that lower serum 25(OH)D levels are linked to a
higher risk of developing various types of tumors, while high 25(OH)D levels have been
found to have a protective effect against the development of cancer [70,71]. Furthermore,
taking a vitamin D supplement in patients diagnosed with cancer has been linked to a
favorable prognosis [72–74]. Observational studies have demonstrated a strong relation-
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ship between low levels of circulating 25(OH)D and a higher risk of developing colorectal,
breast, and prostate cancer [75–80]. For prostate cancer, there are still conflicting studies
in which low or no association has been highlighted between vitamin D and the risk of
prostate cancer [81].

A factor that could suggest a decisive function of vitamin D in the development and
advancement of cancer is the presence of the specific receptor for vitamin D on malignant
cells and not only on bone cells or cells responsible for calcium regulation [81,82]. There
are numerous mechanisms through which vitamin D carries out its anti-tumor actions.
Vitamin D has been shown to be important in tumor suppression by blocking cell prolifera-
tion; inducing apoptosis, autophagic death, and anti-inflammatory action; and inhibiting
angiogenesis, cell invasiveness, and metastasis [83]. These actions are probably due to the
ability of vitamin D to regulate intracellular calcium, influencing the pathways involved in
cell growth and apoptosis [84].

2.4. Physical Activity

The preventive role of exercise on cancer is now known. In particular, numerous
data demonstrate that physical activity reduces the risk of various types of cancer, such
as bladder, breast, colorectal, endometrial, esophageal, and stomach cancer, but also a
reduction in the incidence of lung, kidney, pancreatic, and ovarian cancer [85]. One
study found that increased physical exercise is linked to a 10–25% reduction in the risk of
developing cancer [86]. A further study highlighted that intense physical exercise for at
least 15-20 min per week was linked to a reduction in mortality risk of 16–40%, with a more
marked reduction for physical activity of 50–57 min per week [87]. Other epidemiological
studies have shown that intense and vigorous physical exercise compared with a sedentary
lifestyle lowers the risk of death by 64%. At the same time, reduced mortality risks of 44%
and 42% have been found for moderate and mild exercise, respectively. Even in cancer
survivors, a regular lifestyle with good physical activity represents increased survival and
quality of life for patients [88,89].

Among the mechanisms underlying the positive effect of physical exercise, the most
important appears to be the ability of exercise to influence the immune system and inflam-
mation. Moderate, regular physical activity has been shown to activate the immune system
and reduce inflammation, while a sedentary lifestyle suppresses the immune system, in-
duces inflammation, and increases the risk of developing cancer. Lack of physical exercise
leads to increasing fat in adipose tissue and the activation of inflammatory factors that
cause chronic inflammation, which is also responsible for tumor growth [85,90].

2.5. Alcohol Consumption

Alcohol is becoming a primary public health problem worldwide. Alcohol is consid-
ered to be a very toxic substance and, as far as cancer is concerned, a Group 1 carcinogen
responsible for various types of cancer, including esophageal, liver, colorectal, and breast
cancer [91]. It has been estimated that alcohol is responsible for approximately 4% of
cancers worldwide, equating to over 740,000 cases/year [92]. The main types of cancer
resulting from alcohol consumption are esophageal, liver, and breast cancer. For these
reasons, one of the global objectives is to improve the prevention of alcohol consumption.
The results of studies on alcohol consumption present conflicting results. Some studies
highlight the ability of alcohol, for even moderate consumption (one or two glasses a day),
to increase the risks of developing breast, colorectal, liver, and esophagus cancer and oral
cavities [93–95], while other studies have shown how moderate consumption, between 6
and 25 g/day, reduces the risks of developing cancer [96]. A study in the United States
showed that cancer risks were lower in patients who consumed low amounts of alcohol
compared with non-drinkers [97]. In support of these data, studies carried out in countries
that use the Mediterranean diet as an eating style have revealed that the moderate con-
sumption of red wine during meals is an important factor in reducing the risk of developing
cancer and protecting against cardiovascular diseases [98,99]. The responsibility for these
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phenomena could be attributed to the large quantity of polyphenols present in red wine,
which exert their antioxidant and anti-inflammatory properties [100,101].

Numerous studies have attempted to determine the mechanisms and molecular path-
ways of cancer development linked to alcohol consumption. Alcohol has been shown
to induce increased oxidative stress and inflammation in cancer cells leading to further
damage to genetic material. Furthermore, it has been shown that, particularly in breast
cancer, the harmful properties of alcohol promote cell proliferation and angiogenesis and
increase the abilities of tumor cells to invade and metastasize to other tissues [102].

2.6. Smoking

Cigarette smoking is still considered one of the most significant, if not the most
significant, risk factors in the development of cancer. It is considered one of the most
significant causes of mortality [103]. The relationship between cigarette smoking and lung
cancer has been widely demonstrated [104,105]. There is also significant evidence that
has highlighted the strong relationship between smoking and cancer of the bladder, head
and neck, stomach, colorectal, esophagus, pancreas, kidney, liver, and cervix [106–108].
Furthermore, other studies have shown that individuals who smoke continuously have a
greater risk of developing diseases such as cancer and chronic cardiovascular and inflam-
matory disorders [109–111]. It has also been shown that patients who smoke even after a
cancer diagnosis have a higher risk of mortality due to smoking-related respiratory and
cardiovascular problems but also a higher possibility of tumor recurrence, complications
during treatment, and a risk of developing new primary tumors [112,113].

The mechanism underlying the action of smoking on the development of cancer
is the presence of a complex mixture of carcinogenic compounds, including polycyclic
aromatic hydrocarbons (PAHs), nitrosamines, and acrylamides capable of inducing DNA
damage with consequent bricking and cancer development. Furthermore, smoke also
contains numerous reactive oxygen and nitrogen species, which create an environment
with high oxidative stress capable of damaging molecular targets such as DNA, lipids, and
proteins and inducing a state of chronic inflammation, which are proven causes of cancer
development [106,114].

3. Healthy Lifestyle and Breast Cancer

Breast cancer is the cancer with the highest rate of diagnosis in women and involves
approximately 13% of women in highly developed countries. Furthermore, it is still the
leading reason for cancer-related death for women [35,115]. It has been shown that, in
different regions of the world, the incidence, mortality, and survival rates of breast cancer
vary greatly. In more developed countries, the incidence of breast cancer is increasing not
only because of an increase in mammographic screening, which results in a greater number
of diagnoses but also incorrect adherence to prevention behaviors [116,117]. At the same
time, breast cancer mortality is decreasing thanks to early diagnosis and improved treat-
ments [116]. Breast cancer is known to be a multifactorial disease and is caused by various
factors such as population structure, lifestyle, genetic factors, and environment [118,119].
Prevention presents itself as the best strategy to reduce the risk of disease development,
conducted, in particular, by adhering to healthy lifestyle behaviors.

3.1. Overweight and Obesity

Numerous analyses have highlighted the association between overweight, obesity, and
breast cancer [120,121]. Obesity is believed to be connected to breast cancer because adipose
tissue, particularly in postmenopausal women, is the main font from which estrogens are
released, which increases the risk of developing a tumor [122,123]. In a meta-analysis of
numerous studies, there was a clear difference between postmenopausal women who had
a high body weight and those who had a lower body weight; women with higher weight
had an 82% increased relative risk (RR) of developing ER-positive breast cancer [124].
Moreover, an additional study of 74,177 women found that weight gain in young women
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was responsible for 17% of ER+/PR+ postmenopausal breast cancer cases and, overall,
14% of total postmenopausal breast cancer cases [125]. Furthermore, one work considered
the relationship between the possibility of developing breast cancer and obesity. The data
revealed that too low a body weight over 10 to 20 years results in a lower risk of developing
breast cancer in women (odds ratio (OR), 0.70; 95% confidence interval (CI), 0.56–0.88, and
OR, 0.74; 95% CI, 0.59–0.93, respectively) [126,127]. One study found that women with
a high body weight above a BMI of 30 kg/m2 and postmenopausal women had poorer
disease-free survival (hazard ratio (HR), 1.43; 95% CI, 1.11–1.86) and overall survival (HR,
1.56; 95% CI, 1.14–2.14) in comparison with women with a normal weight [128].

3.2. Diet

Many researchers have placed the association between diet, food, and cancer at the
center of their studies. Overweight and obesity have a strong link with the development
of breast cancer, and for this reason, it is essential to follow a healthy diet rich in fruit,
vegetables, and cereals and low in red meat and saturated fats [129,130]. Data from some
studies have shown that a diet free of saturated and polyunsaturated fats can decrease
the possibility of developing breast cancer or its recurrence in the case of a post-diagnosis
diet [131,132]. Numerous studies have linked excessive use of meat and processed meat
to an improved risk of developing BC. The findings show an 11% higher risk of BC for an
approximately 10% enhancement in the consumption of processed foods in the diet [133].
A study highlighted that high consumption of red meat is associated with a higher risk of
invasive BC, while higher consumption of white meat, such as poultry, compared with red
meat, induces a reduction in the risk of developing this disease [134]. In contrast, a diet
rich in fruit, cereals, legumes, vegetables, and proteins is linked with a 5% decrease in the
possibility of BC developing (HR 0.95) with a follow-up of 19.6 years [135]. In general, a diet
that contains elevated quantities of vitamin D, fiber, n-3 PUFA, phytoestrogens, and folic
acid is recommended to decrease the possibility of generating breast cancer [136]. It has
been shown that the Mediterranean diet, particularly associated with olive oil, is responsible
for a reduction in mortality and the incidence of breast cancer [137]. Furthermore, numerous
works have demonstrated that bioactive components, such as polyphenols and carotenoids,
present in fruits and vegetables may present anti-tumor effects, including regarding breast
cancer [138]. The consumption of green tea has been shown to have a positive effect on
the prevention of breast cancer. This positive effect is thought to be due to the presence
of polyphenols, such as (-)-epigallocatechin-3-gallate (EGCG), with an antioxidant and
antiproliferative effect on tumor cells [139,140]. Although studies on the relationship
between coffee consumption and BC still conflict, recent studies have shown that caffeine
intake induces a reduction in the possibility of pathologies such as BC [141]. Further,
increased coffee intake after BC diagnosis has been linked to improved BC and general
survival in woman BC survivors [142,143].

3.3. Vitamin D

Another important factor concerns vitamin D. Vitamin D is found in foods such as
fatty fish, red meat, and dairy products but is also produced in the skin during exposure to
sunlight by its precursor, 7-dehydrocholesterol [144]. Vitamin D has numerous anti-tumor
effects on breast cancer, such as reducing cell proliferation, reducing angiogenesis and
invasion capacity, inducing apoptosis, and the differentiation of tumor cells [145].

In fact, numerous studies confirm that the intake of vitamin D in subjects with a
deficiency or levels below optimal ones induces potentially protective effects on the growth
of BC [146,147]. The results of clinical work have revealed that women with a low serum
25(OH)D level have a 27% greater risk of experiencing this disease compared with women
with optimal levels [148]. Instead, it has been shown that high serum levels of 25(OH)D in
pre- and postmenopausal women are linked with a decrease in the incidence and mortality
rate of BC [149,150]. A study carried out by McDonnell et al. highlighted that women with
a serum level of 25(OH)D greater than or equal to 60 ng/mL have an 82% lower incidence
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rate compared with women with an insufficient serum level. Therefore, high concentrations
of 25(OH)D result in a lower risk of breast cancer [151].

These results have been further confirmed by other studies that highlight that serum
levels lower than optimal increase the risk of developing breast cancer and increase the
risk of death from the disease; conversely, optimal levels reduce these risks. Likewise,
vitamin D supplementation plays an important role in preventing the development of
neoplasia [152,153]. A further study highlighted that supplementing foods with vitamin D
could potentially reduce breast cancer mortality by 10% [154]. Another study demonstrated
that supplementation induces a 13% reduction in mortality but demonstrated no effects on
incidence [155].

3.4. Physical Activity

Although the mechanism is not yet completely clear, physical activity has been shown
to be a protective behavior against the onset of breast cancer [156,157]. This important
factor is not just restricted to women with a family history of BC but also affects all women
both premenopausal and postmenopausal [158]. There are numerous possible mechanisms
underlying this action, such as a reduction in exposure to endogenous sex hormones, an
action on low-level chronic inflammation, an alteration of the immune system response,
and a reduction in oxidative stress [159,160]. Although an optimal level of physical exercise
that enables the prevention of BC has not yet been identified, moderate to intense physical
activity presents the best results, as confirmed by the WCRF [11,117]. Data obtained in
clinical work on postmenopausal women (between 50 and 79 years) have revealed that more
intense and continuous physical exercise is correlated with a reduction in the possibility of
BC developing (relative risk (RR), 0.86; 95% CI, 0.78–0.95) [161]. Further studies have found
that women with BC who perform continuous exercise throughout the week, including
moderate-speed walking, have a reduced risk of cancer death [162–164].

3.5. Alcohol Consumption

Numerous works have highlighted the association between alcohol use and the in-
creased danger of BC [123,165]. A possible explanation is given by the increase in estrogen
levels and, therefore, hormonal imbalance following alcohol intake but also by the toxic
effects of alcohol metabolites [166]. A study has highlighted that alcohol intake increases
the risk of estrogen-positive BC [167,168]. Data from the 2015 EPIC (European Prospective
Investigation into Cancer and Nutrition) study showed that consuming alcohol at a young
age, before the first pregnancy, significantly increases the risk of developing BC [169],
inducing morphological alterations to the breast tissue, predisposing it to the development
of this disease [158,170]. Furthermore, studies have shown that consuming three to six
drinks of wine per week increases the danger of experiencing BC by 15%, while women
who drink at least two glasses per day have a 50% greater possibility than non-drinkers.
Recent studies suggest that not drinking alcohol almost eliminates the risk of BC [171,172].

3.6. Smoking

It has been demonstrated that active and passive cigarette smoking can induce pre-
carcinogenic events through an increase in possible mutations in tumor suppressor genes
and oncogenes [173]. As with alcohol, smoking at a very young age also increases the
danger of developing BC; some investigations have revealed that active smoking (hazard
ratio (HR), 1.16; 95% CI, 1.00–1.34), passive smoking, and prenatal smoking (HR, 1.18;
95% CI, 1.10–1.27) increase the probability of developing the disease [174–177]. One study
found that passive smoking in a couple contributes to an increased possibility of ER+/PR+
double-positive BC (OR, 1.46; 95% CI: 1.05–2.03; p = 0.027) [178]. Ultimately, encouraging
the population to adopt a smoke-free lifestyle is essential for the prevention of BC morbidity
and mortality.
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4. Lifestyle and Colorectal Cancer

Colorectal cancer (CRC) is the third most typically diagnosed type of cancer worldwide
and the second highest reason for cancer-related death, with approximately 1.9 million
new patients and 0.9 million deaths in 2020 (9.4% of cancer-related deaths) [2,35]. Cases
of CRC are expected to increase dramatically by 2030, with the most significant increase
appearing in underdeveloped nations [179]. Given the increase in the number of screenings,
the incidence in adults aged 50 years and older is decreasing; however, it is increasing
in those aged under 50 years [180,181]. CRC is a multifactorial condition induced by the
wild proliferation of colon epithelial cells. There are several factors responsible for its
pathology, including environmental factors, genetic factors such as family history, and
chronic inflammation, but also factors that include diet and lifestyle [182,183].

4.1. Overweight and Obesity

Overweight (BMI ≥ 25–30 kg/m2) and obesity (BMI ≥ 30 kg/m2) are modifiable
factors correlated with a high danger of developing CRC. Recent reviews have indicated
that there is an approximately 18% greater risk for overweight individuals and 32% for
obese individuals to develop CRC compared with normal-weight individuals [184,185]. As
further confirmation, it is thought that for every 5 kg enhancement in weight, the possibility
of developing the disease increases by 3% [186], while one meta-analysis showed that
an increase in BMI of 8 kg/m2 increases the risk of developing this disease by 10% [187].
Furthermore, even a 2 cm increase in waist circumference is linked with a 4% increased
danger of colorectal cancer [188,189]. At the same time, some studies suggest that losing
weight may decrease the possibility of CRC developing [190]. Despite numerous data
and proof confirming a clear connection between excessive weight and colorectal cancer
incidence [191], the molecular pathways that determine this association are poorly under-
stood and are the subject of further studies. From the studies that have been carried out,
it emerges that, since adipose tissue is fundamental in the management of energy and
inflammation, the generalized inflammatory state of adipose tissue in obesity is one of the
main mechanisms that link obesity to the risk of developing CRC [189]. Excessive fat accu-
mulation has been shown to disrupt hormonal homeostasis and cytokine release. Adipose
tissue from overweight or obese people produces mediators such as leptin, resistin, TNF-α,
IL-1, IL-6, IL-7, and IL-8, important mediators that promote epithelial cell proliferation,
block apoptosis of cells, induce oxidative stress, arrest the immune response, induce high
levels of insulin-like growth factor-1 (IGF-1), and increase cell proliferation; it also induces
insulin resistance or hyperinsulinemia and causes DNA damage [192,193].

4.2. Diet

A fundamentally important modifiable factor regarding the danger of CRC devel-
oping is diet. Based on numerous studies and data, it has been shown that consuming
red and processed meat regularly throughout the week increases the possibility of CRC
development by 20–30% [186]. Other works have shown that consuming five portions
of red meat per week increases the risk of CRC by 13% [187], while the possibility of
developing the disease can grow by approximately 17% for every 100 g of red meat and by
around 18% for every 50 g of processed meat consumed per day. One recommendation is
to consume no more than 500g per week or 70g per day of red meat [194,195]. However,
the molecular mechanisms underlying this carcinogenic action of red meat are not fully
understood. We know that, when cooked, red meat releases carcinogenic substances such
as heterocyclic amines (HCA), polycyclic aromatic hydrocarbons (PAHs), and N-nitroso
compounds. It is well known that HACs and PAHs are carcinogenic compounds with
the ability to induce point mutations, such as substitutions, deletions, and insertions, and,
consequently, trigger the carcinogenesis pathway. Likewise, nitrosamines and nitrosamides
(NOCs) are carcinogens that induce DNA damage [196,197]. Another significant factor is
heme, a porphyrin that contributes to the cancerous alteration of colon cells by increasing
oxidative stress and inducing lipid peroxidation in intestinal cells. ROS participate in
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DNA damage and genetic mutations, while reactive lipid peroxides have a cytotoxic effect
on epithelial cells, inducing cell surface damage that causes very high cell proliferation.
Hyperproliferation leads to epithelial hyperplasia, which can progress to dysplasia and
cancer [198]. At the same time, white meat such as fish and poultry is secure and not linked
with colorectal cancer development [199]. It has been shown, however, that nutrition rich
in dietary fiber, including fruit, vegetables, and cereals, is connected with a decrease in
the risk of CRC by up to 50% [200]. A prospective study reported that fiber consump-
tion from bread and breakfast cereals is linked with a 14% reduced danger of colorectal
cancer [199]. Numerous works have determined a recommended dose of 20–30 g of fiber
per day [193,201]. This type of diet, in addition to the intake of fiber, enables the intake
of numerous active components such as vitamins, polyphenols, carotenoids, and folic
acid, which have powerful antioxidant, anti-inflammatory, and anticancer properties [138].
For these reasons, high consumption of fruits and vegetables is an essential factor related
to a lower chance of developing CRC [202]. It has been shown that the consumption of
carotenoids such as lycopene and β-carotene, particularly abundant in carrots, pumpkins,
and tomatoes, are important protective factors that prevent the onset and reduce the risk of
CRC [203]. Furthermore, the consumption of green tea has also demonstrated a preventive
action on colorectal cancer due to the action of important polyphenols such as catechins and
epicatechins [204]. Studies have shown that the consumption of a moderate quantity of red
wine protects the individual from the development of CRC thanks to the antioxidant and
anti-proliferative action of resveratrol, an important polyphenol belonging to the stilbene
class [205]. Some studies, confirmed by WCRF/AICR data, have shown that the intake
of high quantities of milk has a defensive effect against CR. It is thought that this effect is
due to the calcium present in milk, which is capable of protecting the intestinal mucosa by
limiting its carcinogenesis [11,206].

4.3. Vitamin D

A further component that has revealed positive and beneficial effects against the
development of CRC is vitamin D through its action of increasing intestinal calcium
absorption but also through various other actions, such as its anti-inflammatory properties,
immune function improvement, the prevention of angiogenesis, and the alteration of the
expression of genes responsible for the proliferation and apoptosis of intestinal epithelial
cells [198]. Vitamin D deficiency is linked to a large increase in the risk of inducing this
disease. The suggested calcium intake is 700–1250 mg per day, while a maximum of
50 µg/day of vitamin D is recommended [207]. One study evaluated the association
between 25(OH)D levels and early-onset colon cancer and found that a high daily vitamin
D intake greater than 450 IU per day resulted in a reduced risk of developing the early-onset
disease; furthermore, it also highlighted that the intake of vitamin D through food induced
a greater reduction than the use of vitamin D supplements [208]. A meta-analysis study
highlighted a chemoprotective role in the development of colorectal cancer. It has been
shown that high intake of vitamin D and, subsequently, high circulating levels are inversely
proportional to the incidence of colorectal adenoma and colorectal cancer and induce
greater survival from CRC. The study demonstrated the essential function of vitamin D in
limiting the development of colorectal cancer [209]. A further meta-analysis highlighted
that the high intake of vitamin D through food induces a significant 25% reduction in the
risk of developing CRC compared with individuals who consume a diet low in vitamin
D [210].

4.4. Physical Activity

Studies have shown that a determining factor leading to CRC is a sedentary lifestyle
without exercise. Numerous results demonstrate an increased incidence of CRC in ad-
vanced and growing countries, which could also be attributed to physical inactivity. Studies
show that physically inactive individuals are approximately 50% more likely to develop
the disease than individuals with regular exercise (OR, 1.49; 95% CI, 1.02–2.16) [211,212]. A



Nutrients 2024, 16, 800 13 of 28

recent meta-analysis revealed that constant and intense physical exercise could induce a
reduction in the risk of colorectal cancer by 19% and 12%, respectively [213]. Furthermore,
studies have highlighted that continuous and daily exercise improves the function of the
immune system; reduces inflammation; reduces stress; regulates metabolism; helps bal-
ance hormone levels; prevents weight gain; and, consequently, can potentially prevent the
growth of colon cancer [198,214].

4.5. Alcohol Consumption

Among the factors responsible for determining the growth of colorectal cancer and
increasing its risks is alcohol intake [215]. A time- and quantity-dependent relationship
between alcohol consumption and CRC has been found. The risk of developing colorectal
cancer is closely linked to the quantity and length of alcohol intake [186]. It is estimated that
drinking at least four glasses/day of alcohol enhances the risk of developing the disease
by around 52% while consuming one or two glasses per day increases the risk of CRC
by approximately 20%; consuming three drinks increases the danger by about 40% [216].
Furthermore, a study that took into consideration the relationship between individuals
who drank more than 40 drinks per week and non-drinkers determined that drinkers had a
risk of developing CRC that was more than double that of non-drinkers [217]. It is thought
that various mechanisms could demonstrate the ability of alcohol to induce carcinogenesis
in the colon. Among the most accepted explanations concern the metabolism of alcohol
with the consequent production of metabolites, such as acetaldehyde, capable of inducing
carcinogenesis in the colon. These metabolites, in fact, are capable of inducing oxidative
stress, lipid peroxidation, DNA adducts, mutations, epigenetic alterations, the inactivation
of tumor suppressor genes, hormonal imbalances, and immunological dysfunctions, all
conditions that lead to carcinogenesis and CRC growth [206,218,219].

4.6. Smoking

It has now been demonstrated that cigarette smoking is a verified but modifiable
inductive behavior for the growth of CRC; furthermore, the risk increases in relation to
the number of cigarettes smoked [220]. Data from some works have shown that smokers
have a 2–3 times greater risk of developing CRC than non-smokers in a quantity- and
time-dependent manner of exposure [187,221]. Smoking is even correlated with a reduced
CRC-specific survival rate, mainly between smokers [222], and around 12% of CRC deaths
are due to cigarette smoking [201]. A possible explanation for this increased risk of devel-
oping CRC from cigarette smoking can be attributed to carcinogenic substances present in
cigarettes, such as nicotine. It has been shown that these substances induce DNA damage,
causing mutations in the epithelial cells of the colon and rectum, which result in their
transformation into polyposis, which can evolve into invasive adenocarcinoma [223].

5. Lifestyle and Prostate Cancer

According to numerous data, prostate cancer (PCa) is one of the most diagnosed malig-
nant tumors in men in the world after lung cancer, with approximately 1.3 million new cases,
and it is the fifth most common reason for death from cancer among men, with an evaluated
number exceeding 350,000 deaths in 2018 [1]. It is thought that, in the coming years, the
incidence rate will grow to exceed 2.3 million new patients by 2040, and the mortality rate
will exceed 700,000 cases, with the highest incidence in advanced countries, mainly in the
United States, Canada, Australia, and European Union countries [35,224,225].

Prostate cancer, like most types of cancer, is a multifactorial disease whose etiology
is not yet fully understood. Numerous factors are related to an increase in the risk of
developing prostate cancer, among which, we find family history, genetic characteristics,
ethnicity, and age among the main non-modifiable elements [226–228]. In addition to these,
many modifiable characteristics are also crucial to the growth of PCa, including smoking,
alcohol, excessive body weight, physical inactivity, and an inadequate diet [229]. However,
the mechanism through which these factors lead to a greater risk of developing PCa is not
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yet completely clear. The action of non-modifiable factors combined with modifiable ones
is thought to induce dysfunction in the genes that regulate epigenetic processes involved
in histone modifications in DNA methylation and non-coding miRNAs [230].

For these reasons, given an ever-increasing number of cases, it would be useful to
develop a prevention strategy by focusing on modifiable risk factors.

5.1. Overweight and Obesity

The correlation between obesity and PCa has generated much debate, but a certain
association has not yet been found despite numerous publications and data. While some
works have demonstrated a direct association between obesity and PCa incidence, different
studies have failed to establish any association [231]. Furthermore, it was recently found
that high body weight in adolescence is negatively related to overall PCa hazard [232,233].
These data add to the uncertainty about the role of obesity on PCa, as recent findings suggest
that obesity in younger men may paradoxically serve as a protective factor against prostate
cancer [234]. However, the results of one study showed that high weight is related to
augmented prostate-specific mortality (HR: 1.19, 95% CI: 1.10–1.28) and all-cause mortality
(HR: 1.09, 95% CI: 1.00–1.18) [235]. Furthermore, a meta-analysis and review including
23 studies demonstrated a substantial distinction between subjects with high and normal
weight (p < 0.001), and 54% of obese subjects were at greater risk than normal-weight
subjects [236]. Recently, however, a review of data observed no proof of a relationship
between BMI and PCa hazard [234]. Likewise, a meta-analysis study discovered that
localized PCa has an inverse linear association with body weight, while advanced PCa has
a positive linear connection to body weight [237].

Data from other studies indicate that high body weight affects tumor aggressiveness in
the early stages of PCa, as supported by other data demonstrating the relationship between
BMI before diagnosis and the risk of fatal PCa [238].

Therefore, because the evidence linking a high estimated weight to a PCa diagnosis
with poorer results for PCa subjects is conflicting; further studies are needed to evaluate
whether weight loss between PCa survivors presents clear advantages regarding PCa
recurrence. However, given the relationship between obesity and other malignant tumors,
it is necessary to advise men to achieve and preserve an optimal weight.

5.2. Diet

The increasing incidence of PCa cases requires the development of prevention strate-
gies, with particular reference to the adoption of a healthy and balanced diet, to decrease
the risk of developing PCa. It has been shown that a dietary model based on a high quantity
of saturated fats and low intake of fruit, vegetables, and cereals—such as the American
model, which is rich in meat and derivatives—is usually related to a high incidence of
prostate cancer and a greater tendency for extreme PCa phases [239,240]. On the other
hand, in contrast to these data, the Mediterranean dietary model, with minimally processed
foods, appears to be safer. In contrast to the Western dietary model, the Mediterranean
model is characterized by the reduced consumption of saturated animal fats and red meat
and the greater consumption of foods of vegetable origin [241]. The Mediterranean diet is
often related to a very low hazard of cancer in general, particularly for CRC, pharyngeal
and esophageal cancer, and prostate cancer. This defensive result is due to the ability of
these foods to repress accidental mutations and control the mechanisms of cell proliferation,
DNA methylation, and apoptosis [242].

Numerous studies have highlighted that the excessive use of products containing
high quantities of saturated fatty acids (SFAs) and trans fatty acids (TFAs) represents
a greater possibility of generating PCa in the most dangerous stages [243,244]. On the
other hand, higher consumption of n-3 eicosapentaenoic acid (EPA) results in a lower risk
of fatal prostate cancer [243]. Furthermore, although there are conflicting and unclear
data, the excessive use of processed meat and red meat, particularly meat cooked at high
temperatures (grilled/barbecued), also presents a favorable impact on the risk of PCa; in
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contrast, white meat is not connected with the risk of PCa [245]. This association can be
explained in several ways; in particular, one of the ways is linked to the high content of
SFA within red and processed meat, while another way is related to the many carcinogens
presence, such as heterocyclic amines (HAs) and polycyclic aromatic hydrocarbons (PAHs),
which are produced when red meat is cooked at high temperatures [246,247].

For these reasons, a Mediterranean and balanced diet is recommended, with greater
consumption of foods of plant origin such as vegetables, fruit, bread, potatoes, cereals,
beans, seeds, and nuts [241]. Numerous studies have determined that these products have
a defensive outcome regarding the development of PCa. One study evaluated the role
of tomatoes and their components, such as lycopene, in PCa, resulting in a reduction in
the hazard of PCa developing because this compound exercises antioxidant effects and
downregulates the pathways implicated in the inflammatory response [248].

Furthermore, bioactive compounds such as monounsaturated fatty acids (oleic acids)
and phenolic antioxidants (phenols and flavonoids) in olives present healthy outcomes.
Fruit and vegetables even have a high range of flavonoids, which have antioxidant, an-
timutagenic, and antiproliferative properties [241]. Omega-3 polyunsaturated fatty acids
(PUFAs), found in fish and nuts, have a defensive effect on prostate cancer, slowing cancer
growth and advancement [249].

5.3. Vitamin D

A factor that has generated conflicting results is certainly vitamin D; in fact, its associ-
ation with PCa is much less evident than its association with BC and CRC. Some works
have highlighted that optimal levels of circulating 25(OH)D induce a reduction in the risk
of developing PCa, while other studies have shown a linear relationship between increased
circulating 25(OH)D and an increased risk of developing this disease [250,251]. For these
reasons, it is important to continue to carry out clinical studies on the relationship between
vitamin D and prostate cancer.

5.4. Physical Activity

Numerous investigations have analyzed the association between carrying out regular
and constant physical activity and prostate cancer risk development. Several studies have
associated exercise and physical activity—both moderate and recreational but regular
up to long-term professional exercise—with a decrease in PCa risk of between 10 and
30% [252,253]. Physical activity appears to have a protective and healthy function against
prostate cancer by preventing the growth and advancement of the disease, inducing epige-
netic modifications; regulating the inflammatory and immune system response; optimizing
muscle tissue; decreasing oxidative stress and levels of hydrogen peroxide involved in
carcinogenesis; and improving, on a general level, the quality of life [254,255]. Contrasting
results have also been found, probably because of the different physical activities per-
formed; indeed, it has been demonstrated that intense and long-lasting physical exercise
induces a higher risk reduction compared with light exercise [252]. Furthermore, it has
been shown that patients who perform vigorous exercise for a longer time have a 25%
lower risk of dying from prostate cancer [256]. In a prospective cohort study, surviving men
diagnosed with stage II-IV PCa had a longer life expectancy if they performed physical
activity consistently [257]. Similarly, men who walked or cycled for more than 20 min per
day or exercised for more than 1 h per week, who were diagnosed with localized PCa,
had lower mortality rates the longer and more intense the activity was [242]. National
physical activity guidelines in the USA recommend that adult men perform more than
150 min/week of medium exercise or, at minimum, 75 min/week of intense exercise to
have a health benefit [258].

5.5. Alcohol Consumption

One of the most significant behaviors that influence the development of numerous
tumors, including PCa, is alcohol intake [259]. However, data regarding the impact of alco-
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hol intake on PCa are conflicting. Some investigations have highlighted a non-significant
relationship between alcohol consumption and PCa risk; however, other studies have
revealed that more elevated alcohol consumption is related to a higher risk of PCa [96,260].
A 2016 meta-analysis demonstrated an 18% increase in PCa morbidity and mortality by
comparing drinkers who consumed more considerable quantities, i.e., more than 65 g per
day, with those who did not drink (RR, 1.18; 95% CI, 1.10–1.27) [261]. In contrast, numerous
investigations have registered opposing connections between alcohol consumption and the
chance of developing advanced or fatal prostate cancer [262,263]. Furthermore, one study
highlighted that red wine intake is linked to a decrease in PCa risk, mainly in the deadliest
forms [108]. Despite these conflicting data, alcohol is still identified as decisive for PCa
development, in particular with high consumption and early exposure, as it is responsible
for accelerating tumor expansion and greatly reducing the time of advancement toward
metastatic prostate cancer [264]. For these reasons, prostate cancer patients are advised to
stop drinking alcohol [259].

5.6. Smoking

One of the main factors linked to the onset of many tumors is cigarette smoking.
Numerous studies have taken into consideration the relationship between smoking and
PCa with conflicting results. No relationships have been found between smoking and the
incidence of PCa; however, there is evidence demonstrating that smoking is related to an
augmentation of the PCa mortality rate by between 15% and 25% [265–267]. The data are
also inconsistent because of the assessment of smoking, which appears to be difficult since
there are notable variables, including being a smoker when the study is being conducted,
the age at starting smoking, the length of the smoking period, the number of cigarettes,
the time elapsed since quitting smoking, and the pack/year ratio [268,269]. Furthermore,
smoking can generate more severe PCa problems after diagnosis, as smokers may have
worse responses to treatment, such as radical prostatectomy and radiotherapy [270]. Smok-
ing has also been linked to more developed cancer phases and more aggressive disease
factors [242,271,272].

Numerous works have also analyzed the association between smoking and PCa
recurrence or progression, and extensive data demonstrate that men who smoke after
diagnosis have a higher risk of recurrence or progression than non-smokers [273–275]. In
particular, work on localized PCa has shown that individuals who had not smoked for
more than ten years had a risk of cancer recurrence comparable to non-smokers; smokers
who stopped less than ten years previously had an equivalent higher risk of relapse [274].
However, additional analyses are required to comprehend the exact effect of smoking on
prostate cancer. What we can say is that men should be helped to quit smoking to improve
PCa-specific prognosis and, more importantly, to improve overall health.

6. Conclusions

Cancer represents a truly global health challenge with significant medical and financial
demands. Preventive interventions at all levels are of fundamental importance in adhering
to disease treatment and preventing progression. In this review, we focused on the relation-
ship between modifiable diet and lifestyle factors and the development of breast, colorectal,
and prostate cancer. Numerous modifiable factors related to diet and lifestyle appear to
influence the progression of various types of cancer. Consistent non-adherence to several
suggested lifestyle behaviors—such as not smoking, preserving a healthy body weight,
engaging in regular vigorous exercise, and reducing alcohol consumption or eliminating
it—appears to augment the tumor progression risk. The adoption of healthy lifestyles is
related to significantly lower risks of cancer morbidity and mortality. It is clear that the
adoption of just one correct and healthy behavior is not sufficient in preventing the onset
of cancer and having a positive impact on the quality and longevity of life; however, as
has been highlighted, adhering to multiple recommended healthy lifestyles induces health
benefits and prevents the development of these diseases. Based on the results of numerous
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studies, it is clear that establishing environments that encourage individuals to engage
in healthy and regular behaviors is a global public health priority. Further analyses are
required to understand the mechanism through which the adoption of correct lifestyles
influences the growth and advancement of cancer.
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64. Agaj, A.; Peršurić, Ž.; Pavelić, S.K. Mediterranean Food Industry By-Products as a Novel Source of Phytochemicals with a
Promising Role in Cancer Prevention. Molecules 2022, 27, 8655. [CrossRef] [PubMed]

65. Kuan, A.S.; Green, J.; Kitahara, C.M.; De González, A.B.; Key, T.; Reeves, G.K.; Floud, S.; Balkwill, A.; Bradbury, K.; Liao, L.M.;
et al. Diet and risk of glioma: Combined analysis of 3 large prospective studies in the UK and USA. Neuro-Oncol. 2019, 21,
944–952. [CrossRef] [PubMed]

66. Hashemian, M.; Farvid, M.S.; Poustchi, H.; Murphy, G.; Etemadi, A.; Hekmatdoost, A.; Kamangar, F.; Sheikh, M.; Pourshams, A.;
Sepanlou, S.G.; et al. The application of six dietary scores to a Middle Eastern population: A comparative analysis of mortality in
a prospective study. Eur. J. Epidemiol. 2019, 34, 371–382. [CrossRef] [PubMed]

67. Schwingshackl, L.; Schwedhelm, C.; Galbete, C.; Hoffmann, G. Adherence to Mediterranean diet and risk of cancer: An updated
systematic review and meta-analysis. Nutrients 2017, 9, 1063. [CrossRef] [PubMed]

68. Goltzman, D. Functions of vitamin D in bone. Histochem. Cell Biol. 2018, 149, 305–312. [CrossRef]
69. Bouillon, R.; Marcocci, C.; Carmeliet, G.; Bikle, D.; White, J.H.; Dawson-Hughes, B.; Lips, P.; Munns, C.F.; Lazaretti-Castro, M.;

Giustina, A.; et al. Skeletal and extraskeletal actions of vitamin D: Current evidence and outstanding questions. Endocr. Rev. 2019,
40, 1109–1151. [CrossRef]

70. Yuan, C.; Sato, K.; Hollis, B.W.; Zhang, S.; Niedzwiecki, D.; Ou, F.-S.; Chang, I.-W.; O’Neil, B.H.; Innocenti, F.; Lenz, H.-J.; et al.
Plasma 25-hydroxyvitamin D levels and survival in patients with advanced or metastatic colorectal cancer: Findings from
CALGB/SWOG 80405 (Alliance). Clin. Cancer Res. 2019, 25, 7497–7505. [CrossRef]

https://doi.org/10.1016/j.ccell.2020.06.001
https://doi.org/10.1038/s41366-020-0549-z
https://www.ncbi.nlm.nih.gov/pubmed/32071426
https://doi.org/10.1007/s13679-018-0318-7
https://doi.org/10.1007/s10555-022-10046-2
https://doi.org/10.1136/bmj.i2156
https://doi.org/10.3390/cancers15020485
https://doi.org/10.1371/journal.pmed.1002724
https://www.ncbi.nlm.nih.gov/pubmed/30605491
https://doi.org/10.3390/nu11092059
https://doi.org/10.1016/S0140-6736(13)62224-2
https://www.ncbi.nlm.nih.gov/pubmed/24351322
https://doi.org/10.3324/haematol.2018.192526
https://www.ncbi.nlm.nih.gov/pubmed/29954942
https://doi.org/10.3748/wjg.v24.i24.2617
https://www.ncbi.nlm.nih.gov/pubmed/29962818
https://doi.org/10.1016/j.semcancer.2020.11.011
https://doi.org/10.1007/s00394-020-02346-6
https://www.ncbi.nlm.nih.gov/pubmed/32770356
https://doi.org/10.3390/ijerph16060942
https://doi.org/10.1093/nutrit/nuac087
https://doi.org/10.3390/nu11092165
https://doi.org/10.3390/nu16050630
https://doi.org/10.3390/molecules27248655
https://www.ncbi.nlm.nih.gov/pubmed/36557789
https://doi.org/10.1093/neuonc/noz013
https://www.ncbi.nlm.nih.gov/pubmed/30690490
https://doi.org/10.1007/s10654-019-00508-3
https://www.ncbi.nlm.nih.gov/pubmed/30887377
https://doi.org/10.3390/nu9101063
https://www.ncbi.nlm.nih.gov/pubmed/28954418
https://doi.org/10.1007/s00418-018-1648-y
https://doi.org/10.1210/er.2018-00126
https://doi.org/10.1158/1078-0432.CCR-19-0877


Nutrients 2024, 16, 800 20 of 28

71. Talib, W.H.; Jum’ah, D.A.A.; Attallah, Z.S.; Jallad, M.S.; Al Kury, L.T.; Hadi, R.W.; Mahmod, A.I. Role of vitamins A, C, D, E in
cancer prevention and therapy: Therapeutic potentials and mechanisms of action. Front. Nutr. 2023, 10, 1281879. [CrossRef]
[PubMed]

72. Yonaga, H.; Okada, S.; Akutsu, T.; Ohdaira, H.; Suzuki, Y.; Urashima, M. Effect modification of vitamin D supplementation
by histopathological characteristics on survival of patients with digestive tract cancer: Post hoc analysis of the AMATERASU
randomized clinical trial. Nutrients 2019, 11, 2547. [CrossRef]

73. Ng, K.; Nimeiri, H.S.; McCleary, N.J.; Abrams, T.A.; Yurgelun, M.B.; Cleary, J.M.; Rubinson, D.A.; Schrag, D.; Miksad, R.; Bullock,
A.J.; et al. Effect of high-dose vs. standard-dose vitamin D3 supplementation on progression-free survival among patients with
advanced or metastatic colorectal cancer: The SUNSHINE randomized clinical trial. JAMA 2019, 321, 1370–1379. [CrossRef]

74. Urashima, M.; Ohdaira, H.; Akutsu, T.; Okada, S.; Yoshida, M.; Kitajima, M.; Suzuki, Y. Effect of vitamin D supplementation on
relapse-free survival among patients with digestive tract cancers: The AMATERASU randomized clinical trial. JAMA 2019, 321,
1361–1369. [CrossRef]

75. Machado, M.R.M.; Almeida-Filho, B.d.S.; Vespoli, H.D.L.; Schmitt, E.B.; Nahas-Neto, J.; Nahas, E.A. Low pretreatment serum
concentration of vitamin D at breast cancer diagnosis in postmenopausal women. Menopause 2019, 26, 293–299. [CrossRef]
[PubMed]

76. Vanhevel, J.; Verlinden, L.; Doms, S.; Wildiers, H.; Verstuyf, A. The role of vitamin D in breast cancer risk and progression.
Endocr.-Relat. Cancer 2022, 29, R33–R55. [CrossRef] [PubMed]

77. Zhang, L.; Zou, H.; Zhao, Y.; Hu, C.; Atanda, A.; Qin, X.; Jia, P.; Jiang, Y.; Qi, Z. Association between blood circulating vitamin D
and colorectal cancer risk in Asian countries: A systematic review and dose-response meta-analysis. BMJ Open 2019, 9, e030513.
[CrossRef] [PubMed]

78. Fedirko, V.; Mandle, H.B.; Zhu, W.; Hughes, D.J.; Siddiq, A.; Ferrari, P.; Romieu, I.; Riboli, E.; Bueno-De-Mesquita, B.; van
Duijnhoven, F.J.; et al. Vitamin D-related genes, blood vitamin D levels and colorectal cancer risk in western european populations.
Nutrients 2019, 11, 1954. [CrossRef] [PubMed]

79. Rosenberg, A.; Nettey, O.S.; Gogana, P.; Sheikh, U.; Macias, V.; Kajdacsy-Balla, A.; Sharifi, R.; Kittles, R.A.; Murphy, A.B.
Physiologic serum 1, 25 dihydroxyvitamin D is inversely associated with prostatic Ki67 staining in a diverse sample of radical
prostatectomy patients. Cancer Causes Control 2019, 30, 207–214. [CrossRef]

80. Ramakrishnan, S.; Steck, S.E.; Arab, L.; Zhang, H.; Bensen, J.T.; Fontham, E.T.H.; Johnson, C.S.; Mohler, J.L.; Smith, G.J.; Su, L.J.;
et al. Association among plasma 1, 25(OH)2D, ratio of 1, 25(OH)2D to 25(OH)D, and prostate cancer aggressiveness. Prostate
2019, 79, 1117–1124. [CrossRef]

81. Negri, M.; Gentile, A.; de Angelis, C.; Montò, T.; Patalano, R.; Colao, A.; Pivonello, R.; Pivonello, C. Vitamin D-induced molecular
mechanisms to potentiate cancer therapy and to reverse drug-resistance in cancer cells. Nutrients 2020, 12, 1798. [CrossRef]

82. Ling, Y.; Xu, F.; Xia, X.; Dai, D.; Sun, R.; Xie, Z. Vitamin D receptor regulates proliferation and differentiation of thyroid carcinoma
via the E-cadherin-β-catenin complex. J. Mol. Endocrinol. 2022, 68, 137–151. [CrossRef]

83. Grant, W.B.; Al Anouti, F.; Boucher, B.J.; Dursun, E.; Gezen-Ak, D.; Jude, E.B.; Karonova, T.; Pludowski, P. A narrative review of
the evidence for variations in serum 25-hydroxyvitamin D concentration thresholds for optimal health. Nutrients 2022, 14, 639.
[CrossRef]

84. Rihal, V.; Khan, H.; Kaur, A.; Singh, T.G. Vitamin D as therapeutic modulator in cerebrovascular diseases: A mechanistic
perspectives. Crit. Rev. Food Sci. Nutr. 2023, 63, 7772–7794. [CrossRef] [PubMed]

85. Clemente-Suárez, V.J.; Martín-Rodríguez, A.; Redondo-Flórez, L.; Ruisoto, P.; Navarro-Jiménez, E.; Ramos-Campo, D.J.; Tornero-
Aguilera, J.F. Metabolic health, mitochondrial fitness, physical activity, and cancer. Cancers 2023, 15, 814. [CrossRef] [PubMed]

86. Mctiernan, A.; Friedenreich, C.M.; Katzmarzyk, P.T.; Powell, K.E.; Macko, R.; Buchner, D.; Pescatello, L.S.; Bloodgood, B.; Tennant,
B.; Vaux-Bjerke, A.; et al. Physical activity in cancer prevention and survival: A systematic review. Med. Sci. Sports Exerc. 2019, 51,
1252. [CrossRef] [PubMed]

87. Ahmadi, M.N.; Clare, P.J.; Katzmarzyk, P.T.; Cruz, B.d.P.; Lee, I.M.; Stamatakis, E. Vigorous physical activity, incident heart
disease, and cancer: How little is enough? Eur. Heart J. 2022, 43, 4801–4814. [CrossRef] [PubMed]

88. Van Blarigan, E.L.; Fuchs, C.S.; Niedzwiecki, D.; Zhang, S.; Saltz, L.B.; Mayer, R.J.; Mowat, R.B.; Whittom, R.; Hantel, A.; Benson,
A.; et al. Association of survival with adherence to the American Cancer Society Nutrition and Physical Activity Guidelines
for Cancer Survivors after colon cancer diagnosis: The CALGB 89803/Alliance trial. JAMA Oncol. 2018, 4, 783–790. [CrossRef]
[PubMed]

89. Torregrosa, C.; Chorin, F.; Beltran, E.E.M.; Neuzillet, C.; Cardot-Ruffino, V. Physical activity and mortality in cancer survivors: A
systematic review and meta-analysis. JNCI Cancer Spectr. 2020, 4, 5402. [CrossRef]

90. Wang, Q.; Zhou, W. Roles and molecular mechanisms of physical exercise in cancer prevention and treatment. J. Sport Health Sci.
2021, 10, 201–210. [CrossRef]

91. Anderson, B.O.; Berdzuli, N.; Ilbawi, A.; Kestel, D.; Kluge, H.P.; Krech, R.; Mikkelsen, B.; Neufeld, M.; Poznyak, V.; Rekve, D.;
et al. Health and cancer risks associated with low levels of alcohol consumption. Lancet Public Health 2023, 8, e6–e7. [CrossRef]

92. Rumgay, H.; Shield, K.; Charvat, H.; Ferrari, P.; Sornpaisarn, B.; Obot, I.; Islami, F.; Lemmens, V.E.P.P.; Rehm, J.; Soerjomataram, I.
Global burden of cancer in 2020 attributable to alcohol consumption: A population-based study. Lancet Oncol. 2021, 22, 1071–1080.
[CrossRef]

https://doi.org/10.3389/fnut.2023.1281879
https://www.ncbi.nlm.nih.gov/pubmed/38274206
https://doi.org/10.3390/nu11102547
https://doi.org/10.1001/jama.2019.2402
https://doi.org/10.1001/jama.2019.2210
https://doi.org/10.1097/GME.0000000000001203
https://www.ncbi.nlm.nih.gov/pubmed/30234730
https://doi.org/10.1530/ERC-21-0182
https://www.ncbi.nlm.nih.gov/pubmed/34935629
https://doi.org/10.1136/bmjopen-2019-030513
https://www.ncbi.nlm.nih.gov/pubmed/31874870
https://doi.org/10.3390/nu11081954
https://www.ncbi.nlm.nih.gov/pubmed/31434255
https://doi.org/10.1007/s10552-019-1128-2
https://doi.org/10.1002/pros.23824
https://doi.org/10.3390/nu12061798
https://doi.org/10.1530/JME-21-0167
https://doi.org/10.3390/nu14030639
https://doi.org/10.1080/10408398.2022.2050349
https://www.ncbi.nlm.nih.gov/pubmed/35285752
https://doi.org/10.3390/cancers15030814
https://www.ncbi.nlm.nih.gov/pubmed/36765772
https://doi.org/10.1249/MSS.0000000000001937
https://www.ncbi.nlm.nih.gov/pubmed/31095082
https://doi.org/10.1093/eurheartj/ehac572
https://www.ncbi.nlm.nih.gov/pubmed/36302460
https://doi.org/10.1001/jamaoncol.2018.0126
https://www.ncbi.nlm.nih.gov/pubmed/29710284
https://doi.org/10.3390/cancers14215402
https://doi.org/10.1016/j.jshs.2020.07.008
https://doi.org/10.1016/S2468-2667(22)00317-6
https://doi.org/10.1016/S1470-2045(21)00279-5


Nutrients 2024, 16, 800 21 of 28

93. McNabb, S.; Harrison, T.A.; Albanes, D.; Berndt, S.I.; Brenner, H.; Caan, B.J.; Campbell, P.T.; Cao, Y.; Chang-Claude, J.; Chan, A.;
et al. Meta-analysis of 16 studies of the association of alcohol with colorectal cancer. Int. J. Cancer 2020, 146, 861–873. [CrossRef]

94. Klein, W.M.; Jacobsen, P.B.; Helzlsouer, K.J. Alcohol and cancer risk: Clinical and research implications. JAMA 2020, 323, 23–24.
[CrossRef] [PubMed]

95. Shield, K.; Manthey, J.; Rylett, M.; Probst, C.; Wettlaufer, A.; Parry, C.D.H.; Rehm, J. National, regional, and global burdens of
disease from 2000 to 2016 attributable to alcohol use: A comparative risk assessment study. Lancet Public Health 2020, 5, e51–e61.
[CrossRef] [PubMed]

96. Bagnardi, V.; Rota, M.; Botteri, E.; Tramacere, I.; Islami, F.; Fedirko, V.; Scotti, L.; Jenab, M.; Turati, F.; Pasquali, E.; et al. Alcohol
consumption and site-specific cancer risk: A comprehensive dose–response meta-analysis. Br. J. Cancer 2015, 112, 580–593.
[CrossRef] [PubMed]

97. Li, Y.; Pan, A.; Wang, D.D.; Liu, X.; Dhana, K.; Franco, O.H.; Kaptoge, S.; Di Angelantonio, E.; Stampfer, M.; Willett, W.C.; et al.
Impact of healthy lifestyle factors on life expectancies in the US population. Circulation 2018, 138, 345–355. [CrossRef]

98. Ventriglio, A.; Sancassiani, F.; Contu, M.P.; Latorre, M.; Di Slavatore, M.; Fornaro, M.; Bhugra, D. Mediterranean diet and its
benefits on health and mental health: A literature review. Clin. Pract. Epidemiol. Ment. Health: CP EMH 2020, 16 (Suppl. S1),
156–164. [CrossRef] [PubMed]

99. Jani, B.D.; McQueenie, R.; Nicholl, B.I.; Field, R.; Hanlon, P.; Gallacher, K.I.; Mair, F.S.; Lewsey, J. Association between patterns of
alcohol consumption (beverage type, frequency and consumption with food) and risk of adverse health outcomes: A prospective
cohort study. BMC Med. 2021, 19, 1–14. [CrossRef] [PubMed]

100. Pavlidou, E.; Mantzorou, M.; Fasoulas, A.; Tryfonos, C.; Petridis, D.; Giaginis, C. Wine: An aspiring agent in promoting longevity
and preventing chronic diseases. Diseases 2018, 6, 73. [CrossRef]

101. Martínez-González, M.A.; Gea, A.; Ruiz-Canela, M. The Mediterranean diet and cardiovascular health: A critical review. Circ.
Res. 2019, 124, 779–798. [CrossRef]

102. Barbería-Latasa, M.; Gea, A.; Martínez-González, M.A. Alcohol, drinking pattern, and chronic disease. Nutrients 2022, 14, 1954.
[CrossRef]

103. Inoue-Choi, M.; Liao, L.M.; Reyes-Guzman, C.; Hartge, P.; Caporaso, N.; Freedman, N.D. Association of long-term, low-intensity
smoking with all-cause and cause-specific mortality in the National Institutes of Health–AARP Diet and Health Study. JAMA
Intern. Med. 2017, 177, 87–95. [CrossRef]

104. Adams, S.J.; Stone, E.; Baldwin, D.R.; Vliegenthart, R.; Lee, P.; Fintelmann, F.J. Lung cancer screening. Lancet 2023, 401, 390–408.
[CrossRef]

105. Leiter, A.; Veluswamy, R.R.; Wisnivesky, J.P. The global burden of lung cancer: Current status and future trends. Nat. Rev. Clin.
Oncol. 2023, 20, 624–639. [CrossRef] [PubMed]

106. Caliri, A.W.; Tommasi, S.; Besaratinia, A. Relationships among smoking, oxidative stress, inflammation, macromolecular damage,
and cancer. Mutat. Res. Rev. Mutat. Res. 2021, 787, 108365. [CrossRef]

107. McGee, E.E.; Jackson, S.S.; Petrick, J.L.; Van Dyke, A.L.; Adami, H.-O.; Albanes, D.; Andreotti, G.; Beane-Freeman, L.E.; de
Gonzalez, A.B.; Buring, J.E.; et al. Smoking, alcohol, and biliary tract cancer risk: A pooling project of 26 prospective studies.
JNCI J. Natl. Cancer Inst. 2019, 111, 1263–1278. [CrossRef] [PubMed]

108. Larsson, S.C.; Carter, P.; Kar, S.; Vithayathil, M.; Mason, A.M.; Michaëlsson, K.; Burgess, S. Smoking, alcohol consumption, and
cancer: A mendelian randomisation study in UK Biobank and international genetic consortia participants. PLoS Med. 2020, 17,
e1003178. [CrossRef] [PubMed]

109. Krutz, M.; Acharya, P.; Chissoe, G.; Raj, V.; Driskill, L.; Krempl, G.; Zhao, D.; Mhawej, R.; Queimado, L. Tobacco cessation after
head and neck cancer diagnosis is an independent predictor of treatment response and long-term survival. Oral Oncol. 2022, 134,
106072. [CrossRef]

110. Wills, L.; Ables, J.L.; Braunscheidel, K.M.; Caligiuri, S.P.; Elayouby, K.S.; Fillinger, C.; Ishikawa, M.; Moen, J.K.; Kenny, P.J.
Neurobiological mechanisms of nicotine reward and aversion. Pharmacol. Rev. 2022, 74, 271–310. [CrossRef]

111. Smith, R.A.; Andrews, K.S.; Brooks, D.; Fedewa, S.A.; Manassaram-Baptiste, D.; Saslow, D.; Wender, R.C.; Ba, K.S.A. Cancer
screening in the United States, 2019: A review of current American Cancer Society guidelines and current issues in cancer
screening. CA A Cancer J. Clin. 2019, 69, 184–210. [CrossRef]

112. Gritz, E.R.; Talluri, R.; Domgue, J.F.; Tami-Maury, I.; Shete, S. Smoking behaviors in survivors of smoking-related and non–
smoking-related cancers. JAMA Netw. Open 2020, 3, e209072. [CrossRef]

113. Sheikh, M.; Mukeriya, A.; Shangina, O.; Brennan, P.; Zaridze, D. Postdiagnosis smoking cessation and reduced risk for lung
cancer progression and mortality: A prospective cohort study. Ann. Intern. Med. 2021, 174, 1232–1239. [CrossRef] [PubMed]

114. Münzel, T.; Hahad, O.; Kuntic, M.; Keaney, J.F., Jr.; Deanfield, J.E.; Daiber, A. Effects of tobacco cigarettes, e-cigarettes, and
waterpipe smoking on endothelial function and clinical outcomes. Eur. Heart J. 2020, 41, 4057–4070. [CrossRef] [PubMed]

115. Fitzmaurice, C.; Akinyemiju, T.F.; Al Lami, F.H.; Alam, T.; Alizadeh-Navaei, R.; Allen, C.; Alsharif, U.; Alvis-Guzman, N.; Amini,
E.; Anderson, B.O. Global, regional, and national cancer incidence, mortality, years of life lost, years lived with disability, and
disability-adjusted life-years for 29 cancer groups, 1990 to 2016: A systematic analysis for the global burden of disease study.
JAMA Oncol. 2018, 4, 1553–1568. [CrossRef]

116. Narod, S.A.; Iqbal, J.; Miller, A.B. Why have breast cancer mortality rates declined? J. Cancer Policy 2015, 5, 8–17. [CrossRef]

https://doi.org/10.1002/ijc.32377
https://doi.org/10.1001/jama.2019.19133
https://www.ncbi.nlm.nih.gov/pubmed/31834355
https://doi.org/10.1016/S2468-2667(19)30231-2
https://www.ncbi.nlm.nih.gov/pubmed/31910980
https://doi.org/10.1038/bjc.2014.579
https://www.ncbi.nlm.nih.gov/pubmed/25422909
https://doi.org/10.1161/CIRCULATIONAHA.117.032047
https://doi.org/10.2174/1745017902016010156
https://www.ncbi.nlm.nih.gov/pubmed/33029192
https://doi.org/10.1186/s12916-020-01878-2
https://www.ncbi.nlm.nih.gov/pubmed/33430840
https://doi.org/10.3390/diseases6030073
https://doi.org/10.1161/CIRCRESAHA.118.313348
https://doi.org/10.3390/nu14091954
https://doi.org/10.1001/jamainternmed.2016.7511
https://doi.org/10.1016/S0140-6736(22)01694-4
https://doi.org/10.1038/s41571-023-00798-3
https://www.ncbi.nlm.nih.gov/pubmed/37479810
https://doi.org/10.1016/j.mrrev.2021.108365
https://doi.org/10.1093/jnci/djz103
https://www.ncbi.nlm.nih.gov/pubmed/31127946
https://doi.org/10.1371/journal.pmed.1003178
https://www.ncbi.nlm.nih.gov/pubmed/32701947
https://doi.org/10.1016/j.oraloncology.2022.106072
https://doi.org/10.1124/pharmrev.121.000299
https://doi.org/10.3322/caac.21557
https://doi.org/10.1001/jamanetworkopen.2020.9072
https://doi.org/10.7326/M21-0252
https://www.ncbi.nlm.nih.gov/pubmed/34310171
https://doi.org/10.1093/eurheartj/ehaa460
https://www.ncbi.nlm.nih.gov/pubmed/32585699
https://doi.org/10.1001/jamaoncol.2018.2706
https://doi.org/10.1016/j.jcpo.2015.03.002


Nutrients 2024, 16, 800 22 of 28

117. Britt, K.L.; Cuzick, J.; Phillips, K.-A. Key steps for effective breast cancer prevention. Nat. Rev. Cancer 2020, 20, 417–436. [CrossRef]
[PubMed]

118. Zendehdel, M.; Niakan, B.; Keshtkar, A.; Rafiei, E.; Salamat, F. Subtypes of benign breast disease as a risk factor for breast cancer:
A systematic review and meta-analysis protocol. Iran. J. Med. Sci. 2018, 43, 355.

119. Momenimovahed, Z.; Salehiniya, H. Epidemiological characteristics of and risk factors for breast cancer in the world. Breast
Cancer Targets Ther. 2019, 11, 151–164. [CrossRef]

120. Kerlikowske, K.; Gard, C.C.; Tice, J.A.; Ziv, E.; Cummings, S.R.; Miglioretti, D.L.; Consortium, B.C.S. Risk factors that increase risk
of estrogen receptor–positive and–negative breast cancer. J. Natl. Cancer Inst. 2017, 109, djw276. [CrossRef]

121. Bravi, F.; Decarli, A.; Russo, A.G. Risk factors for breast cancer in a cohort of mammographic screening program: A nested
case–control study within the FR iCaM study. Cancer Med. 2018, 7, 2145–2152. [CrossRef]

122. Chen, M.-J.; Wu, W.Y.-Y.; Yen, A.M.-F.; Fann, J.C.-Y.; Chen, S.L.-S.; Chiu, S.Y.-H.; Chen, H.-H.; Chiou, S.-T. Body mass index and
breast cancer: Analysis of a nation-wide population-based prospective cohort study on 1 393 985 Taiwanese women. Int. J. Obes.
2016, 40, 524–530. [CrossRef]

123. Miller, E.; Wilson, C.; Chapman, J.; Flight, I.; Nguyen, A.-M.; Fletcher, C.; Ramsey, I. Connecting the dots between breast cancer,
obesity and alcohol consumption in middle-aged women: Ecological and case control studies. BMC Public Health 2018, 18, 460.
[CrossRef]

124. van den Brandt, P.A.; Ziegler, R.G.; Wang, M.; Hou, T.; Li, R.; Adami, H.-O.; Agnoli, C.; Bernstein, L.; Buring, J.E.; Chen, Y. Body
size and weight change over adulthood and risk of breast cancer by menopausal and hormone receptor status: A pooled analysis
of 20 prospective cohort studies. Eur. J. Epidemiol. 2021, 36, 37–55. [CrossRef]

125. Rosner, B.; Eliassen, A.H.; Toriola, A.T.; Chen, W.Y.; Hankinson, S.E.; Willett, W.C.; Berkey, C.S.; Colditz, G.A. Weight and weight
changes in early adulthood and later breast cancer risk. Int. J. Cancer 2017, 140, 2003–2014. [CrossRef]

126. Sangrajrang, S.; Chaiwerawattana, A.; Ploysawang, P.; Nooklang, K.; Jamsri, P.; Somharnwong, S. Obesity, diet and physical
inactivity and risk of breast cancer in Thai women. Asian Pac. J. Cancer Prev. 2013, 14, 7023–7027. [CrossRef] [PubMed]

127. Youn, H.J.; Han, W. A review of the epidemiology of breast cancer in Asia: Focus on risk factors. Asian Pac. J. Cancer Prev. APJCP
2020, 21, 867. [CrossRef] [PubMed]

128. Scholz, C.; Andergassen, U.; Hepp, P.; Schindlbeck, C.; Friedl, T.W.; Harbeck, N.; Kiechle, M.; Sommer, H.; Hauner, H.; Friese, K.
Obesity as an independent risk factor for decreased survival in node-positive high-risk breast cancer. Breast Cancer Res. Treat.
2015, 151, 569–576. [CrossRef]

129. Taha, Z.; Eltom, S.E. The role of diet and lifestyle in women with breast cancer: An update review of related research in the
Middle East. BioResearch Open Access 2018, 7, 73–80. [CrossRef]

130. Jia, T.; Liu, Y.; Fan, Y.; Wang, L.; Jiang, E.J. Association of healthy diet and physical activity with breast cancer: Lifestyle
interventions and oncology education. Front. Public Health 2022, 10, 558. [CrossRef]

131. Dandamudi, A.; Tommie, J.; Nommsen-Rivers, L.; Couch, S. Dietary patterns and breast cancer risk: A systematic review.
Anticancer Res. 2018, 38, 3209–3222. [CrossRef] [PubMed]

132. Choi, J.-W.; Hua, T.N. Impact of lifestyle behaviors on cancer risk and prevention. J. Lifestyle Med. 2021, 11, 1. [CrossRef]
133. Fiolet, T.; Srour, B.; Sellem, L.; Kesse-Guyot, E.; Allès, B.; Méjean, C.; Deschasaux, M.; Fassier, P.; Latino-Martel, P.; Beslay, M.

Consumption of ultra-processed foods and cancer risk: Results from NutriNet-Santé prospective cohort. BMJ 2018, 360, k322.
[CrossRef]

134. Lo, J.J.; Park, Y.-M.; Sinha, R.; Sandler, D.P. Association between meat consumption and risk of breast cancer: Findings from the
Sister Study. Int. J. Cancer 2020, 146, 2156–2165. [CrossRef] [PubMed]

135. Chlebowski, R.T.; Aragaki, A.K.; Anderson, G.L.; Pan, K.; Neuhouser, M.L.; Manson, J.E.; Thomson, C.A.; Mossavar-Rahmani, Y.;
Lane, D.S.; Johnson, K.C. Dietary modification and breast cancer mortality: Long-term follow-up of the Women’s Health Initiative
randomized trial. J. Clin. Oncol. 2020, 38, 1419. [CrossRef] [PubMed]

136. Kotepui, M. Diet and risk of breast cancer. Contemp. Oncol. Współczesna Onkol. 2016, 20, 13–19. [CrossRef]
137. Guasch-Ferré, M.; Willett, W. The Mediterranean diet and health: A comprehensive overview. J. Intern. Med. 2021, 290, 549–566.

[CrossRef] [PubMed]
138. Marino, P.; Pepe, G.; Basilicata, M.G.; Vestuto, V.; Marzocco, S.; Autore, G.; Procino, A.; Gomez-Monterrey, I.M.; Manfra, M.;

Campiglia, P. Potential role of natural antioxidant products in oncological diseases. Antioxidants 2023, 12, 704. [CrossRef]
139. Zhang, D.; Nichols, H.B.; Troester, M.; Cai, J.; Bensen, J.T.; Sandler, D.P. Tea consumption and breast cancer risk in a cohort of

women with family history of breast cancer. Int. J. Cancer 2020, 147, 876–886. [CrossRef]
140. Ratnani, S.; Malik, S. Therapeutic properties of green tea: A review. J. Multidiscip. Appl. Nat. Sci. 2022, 2, 90–102. [CrossRef]
141. Sánchez-Quesada, C.; Romanos-Nanclares, A.; Navarro, A.M.; Gea, A.; Cervantes, S.; Martínez-González, M.Á.; Toledo, E. Coffee

consumption and breast cancer risk in the SUN project. Eur. J. Nutr. 2020, 59, 3461–3471. [CrossRef]
142. Farvid, M.S.; Spence, N.D.; Rosner, B.A.; Willett, W.C.; Eliassen, A.H.; Holmes, M.D. Post-diagnostic coffee and tea consumption

and breast cancer survival. Br. J. Cancer 2021, 124, 1873–1881. [CrossRef]
143. DeBose, M.M.; Cormier, P.; Lewis, K.; Harris, A.L. Breast Cancer Risk, Coffee Consumption, and Postdiagnosis Survival. Nurs.

Women’s Health 2023, 27, 378–384. [CrossRef]
144. Christakos, S.; Li, S.; De La Cruz, J.; Bikle, D.D. New developments in our understanding of vitamin D metabolism, action and

treatment. Metabolism 2019, 98, 112–120. [CrossRef] [PubMed]

https://doi.org/10.1038/s41568-020-0266-x
https://www.ncbi.nlm.nih.gov/pubmed/32528185
https://doi.org/10.2147/BCTT.S176070
https://doi.org/10.1093/jnci/djw276
https://doi.org/10.1002/cam4.1427
https://doi.org/10.1038/ijo.2015.205
https://doi.org/10.1186/s12889-018-5357-1
https://doi.org/10.1007/s10654-020-00688-3
https://doi.org/10.1002/ijc.30627
https://doi.org/10.7314/APJCP.2013.14.11.7023
https://www.ncbi.nlm.nih.gov/pubmed/24377643
https://doi.org/10.31557/APJCP.2020.21.4.867
https://www.ncbi.nlm.nih.gov/pubmed/32334446
https://doi.org/10.1007/s10549-015-3422-3
https://doi.org/10.1089/biores.2018.0004
https://doi.org/10.3389/fpubh.2022.797794
https://doi.org/10.21873/anticanres.12586
https://www.ncbi.nlm.nih.gov/pubmed/29848668
https://doi.org/10.15280/jlm.2021.11.1.1
https://doi.org/10.1136/bmj.k322
https://doi.org/10.1002/ijc.32547
https://www.ncbi.nlm.nih.gov/pubmed/31389007
https://doi.org/10.1200/JCO.19.00435
https://www.ncbi.nlm.nih.gov/pubmed/32031879
https://doi.org/10.5114/wo.2014.40560
https://doi.org/10.1111/joim.13333
https://www.ncbi.nlm.nih.gov/pubmed/34423871
https://doi.org/10.3390/antiox12030704
https://doi.org/10.1002/ijc.32824
https://doi.org/10.47352/jmans.2774-3047.117
https://doi.org/10.1007/s00394-020-02180-w
https://doi.org/10.1038/s41416-021-01277-1
https://doi.org/10.1016/j.nwh.2023.02.007
https://doi.org/10.1016/j.metabol.2019.06.010
https://www.ncbi.nlm.nih.gov/pubmed/31226354


Nutrients 2024, 16, 800 23 of 28

145. Voutsadakis, I.A. Vitamin D baseline levels at diagnosis of breast cancer: A systematic review and meta-analysis. Hematol./Oncol.
Stem Cell Ther. 2021, 14, 16–26. [CrossRef]

146. Atoum, M.; Alzoughool, F. Vitamin D and breast cancer: Latest evidence and future steps. Breast Cancer Basic Clin. Res. 2017, 11,
1178223417749816. [CrossRef] [PubMed]

147. El-Sharkawy, A.; Malki, A. Vitamin D signaling in inflammation and cancer: Molecular mechanisms and therapeutic implications.
Molecules 2020, 25, 3219. [CrossRef] [PubMed]

148. Park, S.; Lee, D.H.; Jeon, J.Y.; Ryu, J.; Kim, S.; Kim, J.Y.; Park, H.S.; Kim, S.I.; Park, B.-W. Serum 25-hydroxyvitamin D deficiency
and increased risk of breast cancer among Korean women: A case–control study. Breast Cancer Res. Treat. 2015, 152, 147–154.
[CrossRef]

149. Estébanez, N.; Gómez-Acebo, I.; Palazuelos, C.; Llorca, J.; Dierssen-Sotos, T. Vitamin D exposure and risk of breast cancer: A
meta-analysis. Sci. Rep. 2018, 8, 9039. [CrossRef] [PubMed]

150. Huss, L.; Butt, S.T.; Borgquist, S.; Elebro, K.; Sandsveden, M.; Rosendahl, A.; Manjer, J. Vitamin D receptor expression in invasive
breast tumors and breast cancer survival. Breast Cancer Res. 2019, 21, 84. [CrossRef]

151. McDonnell, S.L.; Baggerly, C.A.; French, C.B.; Baggerly, L.L.; Garland, C.F.; Gorham, E.D.; Hollis, B.W.; Trump, D.L.; Lappe, J.M.
Breast cancer risk markedly lower with serum 25-hydroxyvitamin D concentrations≥ 60 vs< 20 ng/mL (150 vs. 50 nmol/L):
Pooled analysis of two randomized trials and a prospective cohort. PLoS ONE 2018, 13, e0199265. [CrossRef]

152. Muñoz, A.; Grant, W.B. Vitamin D and cancer: An historical overview of the epidemiology and mechanisms. Nutrients 2022, 14,
1448. [CrossRef]

153. Shamsi, U.; Khan, S.; Azam, I.; Khan, A.H.; Maqbool, A.; Hanif, M.; Gill, T.; Iqbal, R.; Callen, D. A multicenter case control study
of association of vitamin D with breast cancer among women in Karachi, Pakistan. PLoS ONE 2020, 15, e0225402. [CrossRef]

154. Niedermaier, T.; Gredner, T.; Kuznia, S.; Schöttker, B.; Mons, U.; Lakerveld, J.; Ahrens, W.; Brenner, H.; On behalf of the
PEN-Consortium. Vitamin D food fortification in European countries: The underused potential to prevent cancer deaths. Eur. J.
Epidemiol. 2022, 37, 309–320. [CrossRef] [PubMed]

155. Keum, N.; Lee, D.H.; Greenwood, D.C.; Manson, J.E.; Giovannucci, E. Vitamin D supplementation and total cancer incidence and
mortality: A meta-analysis of randomized controlled trials. Ann. Oncol. 2019, 30, 733–743. [CrossRef] [PubMed]

156. Chen, X.; Wang, Q.; Zhang, Y.; Xie, Q.; Tan, X. Physical activity and risk of breast cancer: A meta-analysis of 38 cohort studies in
45 study reports. Value Health 2019, 22, 104–128. [CrossRef] [PubMed]

157. Boraka, Ö.; Klintman, M.; Rosendahl, A.H. Physical activity and long-term risk of breast cancer, associations with time in life and
body composition in the prospective Malmö diet and cancer study. Cancers 2022, 14, 1960. [CrossRef]

158. Łukasiewicz, S.; Czeczelewski, M.; Forma, A.; Baj, J.; Sitarz, R.; Stanisławek, A. Breast cancer—Epidemiology, risk factors,
classification, prognostic markers, and current treatment strategies—An updated review. Cancers 2021, 13, 4287. [CrossRef]

159. Sun, Y.-S.; Zhao, Z.; Yang, Z.-N.; Xu, F.; Lu, H.-J.; Zhu, Z.-Y.; Shi, W.; Jiang, J.; Yao, P.-P.; Zhu, H.-P. Risk factors and preventions of
breast cancer. Int. J. Biol. Sci. 2017, 13, 1387. [CrossRef]

160. Neilson, H.K.; Farris, M.S.; Stone, C.R.; Vaska, M.M.; Brenner, D.R.; Friedenreich, C.M. Moderate-vigorous recreational physical
activity and breast cancer risk, stratified by menopause status: A systematic review and meta-analysis. Menopause 2017, 24,
322–344. [CrossRef]

161. McTiernan, A.; Kooperberg, C.; White, E.; Wilcox, S.; Coates, R.; Adams-Campbell, L.L.; Woods, N.; Ockene, J. Recreational
physical activity and the risk of breast cancer in postmenopausal women: The Women’s Health Initiative Cohort Study. JAMA
Oncol. 2003, 290, 1331–1336. [CrossRef]

162. Holick, C.N.; Newcomb, P.A.; Trentham-Dietz, A.; Titus-Ernstoff, L.; Bersch, A.J.; Stampfer, M.J.; Baron, J.A.; Egan, K.M.; Willett,
W.C. Physical activity and survival after diagnosis of invasive breast cancer. Cancer Epidemiol. Biomark. Prev. 2008, 17, 379–386.
[CrossRef]

163. Kim, Y.; Yoo, K.-Y.; Goodman, M.T. Differences in incidence, mortality and survival of breast cancer by regions and countries in
Asia and contributing factors. Asian Pac. J. Cancer Prev. 2015, 16, 2857–2870. [CrossRef]

164. Lee, J. A meta-analysis of the association between physical activity and breast cancer mortality. Cancer Nurs. 2019, 42, 271–285.
[CrossRef] [PubMed]

165. Vieira, R.; Tobar, J.S.S.; Dardes, R.; Thuler, L.C.S. Alcohol consumption as a risk factor for breast cancer development: A
case-control study in Brazil. Asian Pac. J. Cancer Prev. APJCP 2018, 19, 703. [CrossRef] [PubMed]

166. Erol, A.; Ho, A.M.C.; Winham, S.J.; Karpyak, V.M. Sex hormones in alcohol consumption: A systematic review of evidence. Addict.
Biol. 2019, 24, 157–169. [CrossRef] [PubMed]

167. Zeinomar, N.; Knight, J.A.; Genkinger, J.M.; Phillips, K.-A.; Daly, M.B.; Milne, R.L.; Dite, G.S.; Kehm, R.D.; Liao, Y.; Southey, M.C.
Alcohol consumption, cigarette smoking, and familial breast cancer risk: Findings from the Prospective Family Study Cohort
(ProF-SC). Breast Cancer Res. 2019, 21, 128. [CrossRef]

168. Fakhri, N.; Chad, M.A.; Lahkim, M.; Houari, A.; Dehbi, H.; Belmouden, A.; El Kadmiri, N. Risk factors for breast cancer in
women: An update review. Med. Oncol. 2022, 39, 197. [CrossRef]

169. Romieu, I.; Scoccianti, C.; Chajès, V.; De Batlle, J.; Biessy, C.; Dossus, L.; Baglietto, L.; Clavel-Chapelon, F.; Overvad, K.; Olsen, A.
Alcohol intake and breast cancer in the E uropean prospective investigation into cancer and nutrition. Int. J. Cancer 2015, 137,
1921–1930. [CrossRef]

https://doi.org/10.1016/j.hemonc.2020.08.005
https://doi.org/10.1177/1178223417749816
https://www.ncbi.nlm.nih.gov/pubmed/29434472
https://doi.org/10.3390/molecules25143219
https://www.ncbi.nlm.nih.gov/pubmed/32679655
https://doi.org/10.1007/s10549-015-3433-0
https://doi.org/10.1038/s41598-018-27297-1
https://www.ncbi.nlm.nih.gov/pubmed/29899554
https://doi.org/10.1186/s13058-019-1169-1
https://doi.org/10.1371/journal.pone.0199265
https://doi.org/10.3390/nu14071448
https://doi.org/10.1371/journal.pone.0225402
https://doi.org/10.1007/s10654-022-00867-4
https://www.ncbi.nlm.nih.gov/pubmed/35524028
https://doi.org/10.1093/annonc/mdz059
https://www.ncbi.nlm.nih.gov/pubmed/30796437
https://doi.org/10.1016/j.jval.2018.06.020
https://www.ncbi.nlm.nih.gov/pubmed/30661625
https://doi.org/10.3390/cancers14081960
https://doi.org/10.3390/cancers13174287
https://doi.org/10.7150/ijbs.21635
https://doi.org/10.1097/GME.0000000000000745
https://doi.org/10.1001/jama.290.10.1331
https://doi.org/10.1158/1055-9965.EPI-07-0771
https://doi.org/10.7314/APJCP.2015.16.7.2857
https://doi.org/10.1097/NCC.0000000000000580
https://www.ncbi.nlm.nih.gov/pubmed/29601358
https://doi.org/10.22034/APJCP.2018.19.3.703
https://www.ncbi.nlm.nih.gov/pubmed/29580044
https://doi.org/10.1111/adb.12589
https://www.ncbi.nlm.nih.gov/pubmed/29280252
https://doi.org/10.1186/s13058-019-1213-1
https://doi.org/10.1007/s12032-022-01804-x
https://doi.org/10.1002/ijc.29469


Nutrients 2024, 16, 800 24 of 28

170. Liu, Y.; Nguyen, N.; Colditz, G.A. Links between alcohol consumption and breast cancer: A look at the evidence. Women’s Health
2015, 11, 65–77. [CrossRef]

171. Li, N.; Deng, Y.; Zhou, L.; Tian, T.; Yang, S.; Wu, Y.; Zheng, Y.; Zhai, Z.; Hao, Q.; Song, D. Global burden of breast cancer and
attributable risk factors in 195 countries and territories, from 1990 to 2017: Results from the Global Burden of Disease Study 2017.
J. Hematol. Oncol. Rep. 2019, 12, 140. [CrossRef]

172. Buja, A.; Pierbon, M.; Lago, L.; Grotto, G.; Baldo, V. Breast cancer primary prevention and diet: An umbrella review. Int. J. Environ.
Res. Public Health 2020, 17, 4731. [CrossRef]

173. Kashyap, D.; Pal, D.; Sharma, R.; Garg, V.K.; Goel, N.; Koundal, D.; Zaguia, A.; Koundal, S.; Belay, A. Global increase in breast
cancer incidence: Risk factors and preventive measures. BioMed Res. Int. 2022, 2022, 9605439. [CrossRef]

174. Wada, K.; Kawachi, T.; Hori, A.; Takeyama, N.; Tanabashi, S.; Matsushita, S.; Tokimitsu, N.; Nagata, C. Husband’s smoking status
and breast cancer risk in Japan: From the Takayama study. Cancer Sci. 2015, 106, 455–460. [CrossRef] [PubMed]

175. Luo, J.; Margolis, K.L.; Wactawski-Wende, J.; Horn, K.; Messina, C.; Stefanick, M.L.; Tindle, H.A.; Tong, E.; Rohan, T.E. Association
of active and passive smoking with risk of breast cancer among postmenopausal women: A prospective cohort study. BMJ 2011,
342, d1016. [CrossRef]

176. French, D.P.; Howell, A.; Evans, D.G. Psychosocial issues of a population approach to high genetic risk identification: Behavioural,
emotional and informed choice issues. Breast 2018, 37, 148–153. [CrossRef] [PubMed]

177. Jones, M.E.; Schoemaker, M.J.; Wright, L.B.; Ashworth, A.; Swerdlow, A.J. Smoking and risk of breast cancer in the Generations
Study cohort. Breast Cancer Res. 2017, 19, 118. [CrossRef]

178. Tong, J.-h.; Li, Z.; Shi, J.; Li, H.-m.; Wang, Y.; Fu, L.-y.; Liu, Y.-p. Passive smoking exposure from partners as a risk factor for
ER+/PR+ double positive breast cancer in never-smoking Chinese urban women: A hospital-based matched case control study.
PLoS ONE 2014, 9, e97498. [CrossRef] [PubMed]

179. Arnold, M.; Sierra, M.S.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global patterns and trends in colorectal cancer
incidence and mortality. Gut 2017, 66, 683–691. [CrossRef]

180. Siegel, R.L.; Miller, K.D.; Goding Sauer, A.; Fedewa, S.A.; Butterly, L.F.; Anderson, J.C.; Cercek, A.; Smith, R.A.; Jemal, A.
Colorectal cancer statistics, 2020. CA A Cancer J. Clin. 2020, 70, 145–164. [CrossRef]

181. El Din, K.S.; Loree, J.M.; Sayre, E.C.; Gill, S.; Brown, C.J.; Dau, H.; De Vera, M.A. Trends in the epidemiology of young-onset
colorectal cancer: A worldwide systematic. BMC Cancer 2020, 20, 288. [CrossRef]

182. Hossain, M.S.; Karuniawati, H.; Jairoun, A.A.; Urbi, Z.; Ooi, D.J.; John, A.; Lim, Y.C.; Kibria, K.K.; Mohiuddin, A.; Ming, L.C.
Colorectal cancer: A review of carcinogenesis, global epidemiology, current challenges, risk factors, preventive and treatment
strategies. Cancers 2022, 14, 1732. [CrossRef]

183. Xie, P.; Wu, S.; Kuo, Z.; Tian, H.; He, Q.; Li, Y.; Mi, N.; Hu, L.; Zhao, H.; Li, W. Association of modifiable lifestyle with colorectal
cancer incidence and mortality according to metabolic status: Prospective cohort study. Front. Oncol. 2023, 13, 1162221. [CrossRef]

184. Zhang, C.; Cheng, Y.; Luo, D.; Wang, J.; Liu, J.; Luo, Y.; Zhou, W.; Zhuo, Z.; Guo, K.; Zeng, R. Association between cardiovascular
risk factors and colorectal cancer: A systematic review and meta-analysis of prospective cohort studies. EClinicalMedicine 2021, 34,
100794. [CrossRef] [PubMed]

185. Lei, X.; Song, S.; Li, X.; Geng, C.; Wang, C. Excessive body fat at a young age increases the risk of colorectal cancer: A systematic
review and meta-analysis. Nutr. Cancer 2021, 73, 1601–1612. [CrossRef] [PubMed]

186. Rawla, P.; Sunkara, T.; Barsouk, A. Epidemiology of colorectal cancer: Incidence, mortality, survival, and risk factors. Gastroenterol.
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