
 
Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 April 2021 

doi:10.20944/preprints202104.0334.v1  

 

© 2021 by the author(s). Distributed under a Creative Commons CC BY license. 

 

Title: Narrative literature review on risk factors involved in lung cancers, 

breast cancers, brain cancers, gastrointestinal cancers, gynecologic cancers, 

and urogenital cancers.  
 

Abstract: In this study, we described the most critical risk factors for different malignancies 

including breast, prostate, lung, and colorectal carcinoma among others, with an emphasis on 

modifiable risk factors. We revised the literature review about risk factors involved in the 

genesis of cancer in various databases, including articles indexed in PUBMED, SCOPUS, PMC, 

and Google Scholar. Awareness of risk factors enables conscious decisions to be made in an 

effort to combat malignancies. Knowing risk factors is a mode of fighting malignancy. Diet, 

lifestyle, practises, and laboratory/clinical interventions were among risk factors of diverse 

malignancy. Diet, lifestyle, laboratory/clinical interventions all contribute to the genesis and 

prognosis in a variety of malignancies. We concluded that abstaining from  risk factors can 

prevent the development of many malignancies in a century where this conundrum is raising 

disproportionately. By informing the public about modifiable risk factors cancer mortality rates 

can be reduced. It is treated here is to make the public aware of the modifiable risks of cancers. 
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Introduction 

 

In this study, we examined the risk factors of various types of cancer. Many present-day 

activities and lifestyles are unfortunately congruent with the identified risk factors associated 

with the development of numerous cancers. It was seen that many activities that are commonly 

performed in recent times are composed of most of these factors. Whether it is exposure to 

certain chemicals in the commercial sector, how our foods are processed, or even recreational 

activities. The result is an upsurge of not only the common types of cancers but also of cancers 

that were once considered rare, such as melanomas. 

The way of life now makes it almost impossible to avoid these issues. Economic constraints and 

highly competitive job placement for skilled and unskilled labour cause people to endure 

unfavorable conditions at job sites that are not good for them. Additionally, from an economic 

standpoint, processed/fast foods are often the only feasible option due to their affordability and 

ubiquity, making them a health risk. and fast foods/ unhealthy foods are the most important 

choices. This is due to their affordability or ease of accessibility, and it can be a risk to health. 

 

 
 

 

 

Peer pressure is another significant factor. Excessive alcohol consumption coupled with smoking 

can become the norm among the youngest. Finally, it is bad enough to be on an unhealthy work 

site. Young and impressionable minds can be easily misguided into a lifestyle of heavy alcohol 

consumption and smoking.  In addition, work environments are sometimes inherently hazardous, 

however, poor work practices can worsen the situation. For example, the proper use of personal 
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protective equipment can be safe by isolating them from hazardous chemicals. This would be 

especially helpful in farming industries, where they are foreign, especially for older heads.   

 

Farmers, for example, can prevent excessive exposure to known carcinogens by utilizing 

appropriate protective garments, limiting their use of these agents, and overseeing their proper 

disposal. When these measures are overlooked there can be unnecessary exposure to 

carcinogenic material. Therefore, the main reasons for excessive exposure to these factors can 

therefore be economically based or due to a lack of education on the matter. Outstanding 

malignancy is a disease of a wealthy and old age. 

 

One of the most striking risk is the infection with Hepatitis B and C viruses leading to chronic 

hepatitis, which later may be developed in Hepatocellular carcinoma (HCC). The use of alcohol 

may lead to cirrhosis, which is scarring of the liver, is associated with 30 times more increase in 

HCC and 10-20 times more increase in intrahepatic cholangiocarcinoma (ICC). Age is another 

factor to be considered in almost all cancer and it is not excluded in the development of liver 

cancer as the population ages the incidence of it increases. The use of tobacco and poor nutrition 

can act as a risk factor of liver cancer. Prevention is absolutely essential to prevent this scourge. 

 
According to the World Health Organization (WHO), cancer incidence will increase by 58%, 

from 84,703 cases in 2015 to 133,937 cases in 2035, and cancer mortality will increase by 67% 

during this period, from 52,282 to 87,430 deaths (Warner et al., 2018). Nationals of African 

ancestry exhibited the highest rates of cancer incidence (243 per 100,000) and mortality (156 per 

100,000) compared to their counterparts in East Indian (incidence: 125 per 100,000; mortality: 

66 per 100,000) or mixed ancestry (incidence: 119 per 100,000; mortality: 66 per 100,000) 

Warner et al.,2018). 

 

Lung Cancer  

Lung cancer is a common cancer worldwide. Across the globe, it is well known that smoking 

increases the risk of developing lung carcinoma. However, many other risk factors may 

contribute to the development of cancer. Some of the less-known risk factors include HIV, 

bacteria, particulate matter, work-related and environmental hazards, and nutrition. 

HIV may cause lung carcinoma due to T-lymphocyte depletion (Sigel et al., 2017). There is 

evidence that chronic HIV can contribute to the development of lung cancer through HIV- 

specific mechanisms. HIV is associated with a greater risk of being diagnosed with COPD, 

which may be due to higher smoking rates in this population and inappropriate immune 

responses resulting from CD8 overactivity within the lungs, all of which contribute to more 

significant amounts of inflammation. Recurrent infections can be a compound. All these factors 

contribute to an increased risk of COPD (Sigel et al., 2017). In addition to dealing with HIV, 

these patients are further burdened with systemic disparities in their treatment. HIV-positive 

patients tend to have worse outcomes after being diagnosed with lung cancer. Moreover, they 

mentioned that a study was conducted to analyze patient outcomes post-surgery for lung cancer 

patients with HIV and those without and found that those with HIV were prone to more surgical 

complications along with a lower survival rate post-surgery (Sigel et al., 2017). HIV-infected 

individuals would benefit significantly from early detection screening and dropping habits 

commonly associated with lung cancer, such as smoking, as these patient's therapies are not yet 

optimal. This emphasizes that preventive medicine may have a remarkable effect on lowering 

patient mortality. 
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Sigel and colleagues document in their findings that HIV patients are at greater risk when 

considering some therapeutic options such as adjuvants. They reference a French study that 

found that chemotherapy treatment for HIV patients resulted in a notable portion of the patients 

dying, roughly 12%, figures not seen in their HIV-negative counterparts (Sigel et al., 2017). 

Among the demographic factors, high smoking rates remain an issue, as smoking has long been 

established as a significant contributor to the development of lung carcinomas. Interestingly, 

when examining studies conducted on HIV-positive patients with lung cancer, almost 100% of 

them have been reported as smokers. According to these authors in a Danish study, HIV-infected 

subjects lost a median of 12 years of life due to smoking, while the median years lost was 5.1, for 

nonsmoker’s HIV individuals. The implementation of early detection screening and cessation of 

smoking will have a profound effect on this demographic's health. It has shown a link between 

HIV and lung cancer risk due to the high amount of immunosuppression and inflammation 

present in these patients. To make matters worse, HIV patients are often neglected when it comes 

to both research and healthcare, resulting in lower survival rates and poorer outcomes. 

A correlation between the lung microbiome and cancer has also been established. These 

bacteria are known as oncobiomes. The lung oncobiome can be described as the sum of 

microorganisms that reside within the lungs, with the potential to lead to cancer development 

(Kovaleva et al., 2019). It was found that bacteria can affect immune and tumor cell behaviors. 

It is seen in the well-known bacterium Mycobacterium tuberculosis, which causes chronic 

inflammation of lung tissues, which encourages phagocyte activity leading to scar formation. 

In addition to Mycobacterium tuberculosis, other bacteria have been found to produce 

inflammatory responses, although not to the same degree or frequency as TB, these include: 

Streptococcus pneumoniae, Staphylococcus aureus, Haemophilus influenzae, and 

Pseudomonasaeruginosa, to name a few (Kovaleva et al., 2019). The mechanism by which 

these organisms cause harm by promoting inflammation increases the activity of the immune 

system. Heightened immune cell activity changes the composition of the lung biome by 

altering the population of each bacterial species. In addition to altering the biome itself, 

increased inflammation results in cell lysis, causing the release of cellular debris. 

These compromised cells allow harmful substances to enter the lung tissue, altering the protein 

concentrations, peptidoglycans, and lipopolysaccharides, leading to harm (Kovaleva et al., 2019). 

Data has been collected to support their claim that there is a direct relationship between bacteria, 

immune, and tumor cells to light the mechanisms underlying how these bacteria produce 

carcinogenic effects. The mechanisms by which bacteria affect cancer progression have been 

studied for several years, revealing that the significant contributors are bacterial toxins, 

inflammation, and lung epithelial alteration (Kovaleva et al., 2019). The lung biome is not solely 

related to cancer development risk, but instead plays an influential role in many physiological 

processes. It is crucial to consider the consequences of changing the bacterial biome during drug 

administration. A phenomenon has been described where the effectiveness of checkpoint therapy 

in cancer patients was drastically lowered in patients with altered microbial populations due to 

antibiotics (Kovaleva et al., 2019). Studies have proven that administering antibiotics such as 

vancomycin, ampicillin, and metronidazole can accelerate the formation of neoplasms. 

In summary, several microorganisms possess the ability to exacerbate and encourage 

inflammation. Some of these include Haemophilus influenzae, Escherichia coli, and 

Pneumococcus (Kovaleva et al., 2019). By promoting inflammatory responses, these organisms 

can alter the natural environment of the lungs, promote tissue damage, and increase the 

likelihood of lung cancer development. 

Particulate matter is another factor that contributes to lung cancer development. The research 

looked specifically at the epigenetic changes associated with lung cancer development and 
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environmental factors such as particulate matter on DNA. Epigenetic changes describe 

alterations that occur at the level of the epigenome that occur in DNA and chromatin to control 

gene expression and act as an interface between an organism and its environment. Particulate 

matter is a substance that can be found suspended in air and can vary in size. When considering 

air pollution as a risk factor for developing lung carcinomas, it is often due to the irritants 

present in particulate matter. This issue has been brought to the forefront in recent times because 

of increasing industrialization rates, leading to compromised air quality. According to 

researchers, the link between pollution and higher lung cancer rates has been found, but the 

specific role of particulate matter is still under debate (Li et al., 2015). The goals of their 

research were to develop a method for the early detection of lung cancer by examining changes 

and biomarkers and developing treatment options that would target structures at this level. The 

epigenetic changes that have been proposed to occur due to particulate matter exposure have 

been described into three broad categories: modification of histones, methylation of DNA, and 

changes to micro-RNA. For example, DNA methylation of cytosine in CpG islands, regions of 

DNA often resistant to mutations, has been shown to be strongly linked to cancer development 

(Li et al., 2015). 

MicroRNAs, which serve a suppressive regulatory function in gene expression, have been shown 

to be accompanied by the expression of proteins that are usually repressed. Li et al. stated that 

miRNAs have various targets that influence the oncogene and tumor suppressor gene 

levels.When looking strictly at lung carcinomas, it has been identified that inadequate let-7 

miRNA expression levels have been found to show a strong correlation with the onset of lung 

cancers. A strong argument was made for the relationship between environmental factors and 

their direct effect on the epigenome, resulting in epigenetic changes that leave the body more 

vulnerable to diseases and enabling their progression. These epigenetic changes can be seen in 

cancer progression and disease state infancy, which allows for the development of possible 

diagnostic tools (Li et al., 2015). 

There is a direct relationship between work-related and environmental exposure to hazardous 

materials, independent of smoking rates. A study conducted in Korea acknowledges that the 

population has a high incidence of lung cancer, primarily due to smoking. However, since 

smoking is a known risk factor, they chose to focus on environmental and occupational factors 

that contribute to lung cancer development. Emphasis was placed on finding relationships 

between these occupational and environmental factors within different countries' regions to 

support their claim. In their report, they stated the existence of work-related causes of cancer, 

including, but not limited to, aluminum manufacturing, the use of asbestos, industrial metals, 

exposure to paint, manufacturing with iron and steel, and exposure to high levels of radiation. 

Low air quality is the primary culprit in the environment and contains carcinogenic particulate 

matter originating from gas-powered vehicles. Workers in these industries or those exposed to 

similar conditions are at a greater risk of developing lung cancer (Sung et al., 2018). 

By examining the air quality of the various regions over several years, researchers could form 

conclusive claims that there is an immediate increase in lung cancer risk when exposed to such 

hazardous environments. Direct relationships between air quality and regions with higher rates of 

lung cancer were identified. Smoking was intentionally removed as a factor using the 

standardized rate ratio because it is already a known risk factor (Sung et al., 2018). 

The final contributor to the development of lung carcinomas being discussed is nutrition. 

Researchers aimed to establish a relationship between our diets and the risk of developing lung 

cancer. They went about this by comparing lung cancer patients to cancer-free individuals of 

similar backgrounds in Iran. This study was conducted from 2002 to 2005, and the resulting data 

showed trends for certain foods. These trends were analyzed using conditional logistic regression 

to determine which foods had protective effects on the participants. The study concluded that 
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most of the tested vegetables and fruits, along with sunflower oil, decreased the risk of lung 

cancer, while beef, dairy products, bread, vegetable ghee, liver, and animal ghee all showed the 

potential to increase the risk (Sung et al., 2018). 

The risk factors for lung carcinoma are complex and numerous. For a better understanding, 

further investigation is required, especially in the field of epigenetics. Researchers have 

discovered that HIV infection leaves patients prone to excessive inflammation, contributing to 

lung carcinoma development. The natural balance of microorganisms in the lungs plays a vital 

role in mediating cancer risk. Our environment exposes us to various hazards, such as particulate 

matter, which can cause epigenetic changes, further increasing our likelihood. Even our dietary 

choices can prove to be either protective or detrimental. 

 

Breast cancer 
 

In 2020, the Centers for Disease Control and Prevention defined breast cancer as an illness in 

which cells in the breast grow out of control. It can begin in different parts of the breast and 

metastasize via lymph nodes vessels. Considering the ravaging effects of cancer in one's body, it 

is essential to identify common risk factors for breast cancer to promote early diagnosis and 

treatment. 

 

A distinguishing risk factor for breast cancer is the sex of the patient. Breast cancer is more 

common in women than in men. According to Sun et al. (2017), the number of cases were 

higher in women (100%). The occurrence of breast cancer in men has been described as 

sporadic, although it is on the rise. Kamińska et al. (2015) explained that breast cancer in men 

is due to the overexpression of progesterone and estrogen receptors caused by the BCI-2 

protein. Both studies also identified age as another critical risk factor, as the risk of breast 

cancer increases with age. Kamińska et al. (2015) stated that breast cancer is most frequent 

among postmenopausal women (aged 45 years and older). 

 

In-depth research on genetics of breast cancer done by Sun et al. (2017) and Kamińska et al. 

(2015) reported that mutations in the BRCA 1 and BRCA 2 genes are linked in an autosomal 

dominant manner. Sun et al. (2017) discussed the role of other genes, such as overexpression of 

the HER 2 gene, which has been detected in 20% of all primary breast cancers. Overexpression 

of the EGFR gene was also highlighted, along with the fact that it is usually found in cases of 

inflammatory breast cancer. Additionally, overexpression of the c-Myc gene was discussed, and 

it was stated that this is typically observed in invasive and non-benign tumors. 

 

Unlike the two studies mentioned earlier, Nazari and Mukherjee (2018) examined the role of 

mammographic density in breast cancer. According to the study, mammographic density 

compares the amount of stromal and epithelial tissue with adipose tissue in a woman's breast. 

Women with a high mammographic density, and more stromal and epithelial tissue than 

adipose tissue, have a greater risk of developing breast cancer. 

 

The study identified several factors that influence breast density, one of which is poor dietary 

choices. Excess fat is an established risk factor due to a diet rich in fat, as stated by Sun et al. 

(2017) and Kamińska et al. (2015), who found that engaging in physical activity at least 

three– five times per week to minimize fat storage reduces the risk of breast cancer. 

Kamińska et al. (2015) also discussed the effects of processed foods, stating that products 

with many chemicals increase the risk, while those containing vitamin D and those with 

large amounts of antioxidants decrease the risk. 
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Sun et al. (2017) briefly mentioned other lifestyle choices found to contribute to breast cancer, 

namely alcohol consumption and smoking. It was reported that 35.4 g of alcohol daily increases 

the breast cancer risk (32%). Nazari and Mukherjee (2018) also found that women whose diets 

included more than seven servings of alcohol per week had a 17% higher mammographic density 

than non-drinkers. However, smoking has been described as a controversial risk because a direct 

link to breast cancer has not yet been proven. 

 

Sun et al. (2017) failed to mention race as a risk factor, and Kamińska et al. (2015) found that 

127.4% of 100 000 Caucasian women develop breast cancer, and 121.4% in 100 000 Black 

women develop breast cancer. There was a lower incidence among Hispanic patients. However, 

women of this race are usually diagnosed at a younger age. Nazari and Mukherjee (2018) also 

referenced studies describing the influence of race and ethnicity on mammographic density. 

Studies have found the highest density among Asian women and the lowest density among 

African American women. Furthermore, two studies indicated that breast density was higher in 

Chinese women than in other ethnic groups. 

 

All three studies identified similar trends in reproductive factors and the risk of breast cancer. 

Kamińska et al. (2015) found that the first successful pregnancy at an early age, prolonged 

breastfeeding, and early menopause all lowered the risk. Sun et al. (2017) stated that early 

menarche, late menopause, and first successful pregnancy at a later age all pose a higher risk. 

 

Estrogen plays a crucial role in breast cancer development. The longer a woman is exposed to 

estrogen, the higher the risk of cancer, such as early menarche and late menopause. Oral 

contraceptives and hormone replacement therapy are essential risk factors for breast cancer. 

Kamińska et al. (2015) and Sun et al. (2017) found it debatable whether oral contraceptives were 

a risk factor because of conflicting results gained from studies conducted years apart. A possible 

explanation is that the formulae changed and lowered the risk over time and that women who 

stopped using oral contraceptives for more than ten years were at a significantly lower risk. 

 

However, Sun et al. (2017) found that the risk was reduced approximately two years after 

stopping the therapy. Hormone replacement therapy is widely known to increase the 

mammographic density. However, according to Nazari and Mukherjee (2018), estrogen therapy 

alone does not cause this, but rather a combination of estrogen and progesterone. Tamoxifen is a 

drug that blocks estrogen receptors and is associated with decreased mammographic density in 

the short term, but not in the long term. 

 

In conclusion, age and sex were described as key risk factors for breast cancer. Women aged > 

45 years are at high risk. Specific genes were also found to play an important role, mainly the 

BRCA 1 and BRCA 2 genes, among others. Women with a higher mammographic density were 

found to be at a higher risk, as well as those whose diets are rich in fat and those who regularly 

consume alcohol. Studies have found that race and ethnicity are also influential in breast cancer 

development. Finally, across all studies, it was established that prolonged exposure to estrogen, 

both endogenous and exogenous, increases the risk of developing breast cancer. 

 

Brain Cancers 

Gliomas  

In this review, however, we will look specifically at the risk factors of gliomas and, more 

broadly, cancers of the entire central nervous system. First, we examined the gliomas. Glioma 

can be defined as a type of tumor in the brain and spinal cord regions within glial cells, hence its 
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name. Gliomas affect 6 per 100,000 people. However, there is a lack of understanding of the risk 

factors and nature of the disease. Approximately 5% of patients are diagnosed as living for more 

than five years (Ostrom et al., 2014). 

Secondly, we defined the risk factors. We explicitly deal with this topic at hand. A risk factor 

is any variable linked to the risk. Several risk factors have been considered in the recent years. 

These include a more prolonged adolescent’s age, taller individuals, early obesity, older ages 

of menarche, and more recently, more investigations are being conducted to relate it with 

technology. Remarkably, the use of cell phones could be considered a risk factor for certain 

tumors. Due to their nature, they would generally be in close contact with an individual's head. 

The first study linked the use of mobile phones to gliomas. It was found that in long-term phone 

usage, there was a 2.2% chance of developing a low-grade glioma. However, there is little 

evidence linking it to a more aggressive high-grade glioma. Larger sample sizes and more tests 

must be conducted to further clarify the phenomenon due to the low radiation level and the more 

than the ten-year waiting time for results. These studies proved to be quite challenging to 

conduct (Yang et al., 2017). 

The same is true for radiation. Another study was conducted on the effect of non-ionizing 

radiation (such as that of a phone). It is compared with ionizing radiation (such as the type used 

in CT scans and radiotherapy). The type of radiation referenced was that of survivors of a    

nuclear attack. In contrast, it was found that ionizing radiation generally increased the 

probability of developing cancer overall. No conclusions can be drawn regarding gliomas 

(Ostrom et al., 2014). However, there was some confirmation in regard to CT scans of the 

head.  Two case studies were conducted. In comparison, it was found that one CT scan did not 

affect the development of glioma. Cumulative scans over time. It is worth noting that most of 

the patient's time progression is tracked by taking more than one scan (Ostrom et al., 2014). 

A group of radiologists has determined that the minimum gamma exposure that causes tumor 

development is approximately 10–50 mSv. Between 2 and 15 mSv, a CT scan is normally 

released (Linet et al., 2012); therefore, as you can see, it falls well within range, especially if 

multiple scans are performed in a short period as the results are compounding. 

Secondly, the presence of inflammatory factors in the blood has also been shown to increase the 

risk of glioma and CNS cancers. The results were a combination of 31 studies and 2587 patients. 

In summary, the studies found increased levels of TNF-α, TGF-β, CRP, IL-6, IL-8, and IL-17 in 

the blood. The risk of glioma/ CNS cancer is high (Feng et al., 2019). 

Additionally, with regards to occupational risk factors. However, no correlation has been found 

between people in environments with low-frequency magnetic fields (McLaughlin et al., 1987). 

There was an increase in the risk of gliomas and CNS cancers in people who worked in fields 

where they may have been exposed to varying amounts of hazardous chemicals. Some examples 

are farmers, firefighters, people who work in textiles, and other chemical-related industries. It 

was also found that fishers and people working in the forestry division had a reduced risk of 

gliomas. This test uses data from 15 million people from five countries (Pukkala et al., 2009). 

Furthermore, we review studies that support the influence of the environment on brain tumors, 

such as ionizing radiation, toxins including N-nitroso compounds, pesticides, air pollution, and 

strikingly brain-ionizing irradiation, are well-established factors, especially during childhood 

(Vienne-Jumeau et al., 2019). 

Next, we studied how handedness whether the person was right-or left-handed affected the risk 
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of gliomas, in a large control case study in which there were 1849 glioma cases and 1354 healthy 

controls. We found that right-handed people had a 65% higher risk of glioma after appropriate 

adjustments and calculations were made (Miller et al., 2018). 

Lastly, mention was made of Neurofibromatosis (NF) , a group of distinct genetic disorders. 

that are distinct in nature. People are prone to benign and malignant tumor development in the 

neurons throughout the body. Children with NF1 may develop low-grade gliomas in the 

brainstem and optic pathways. Persons with NF2 usually develop low-grade tumors affecting 

regions such as the spinal cord and cranial nerves (Campian & Gutmann, 2017). 

 
Gastrointestinal cancers 

 

Stomach cancer 

 

Gastric carcinoma is the third leading cause of death worldwide. Despite its declining incidence, 

gastric cancer is still the fourth most common malignancy and remains the third leading cause of cancer-

related death, following lung and liver cancer (den Hoed & Kuipers., 2016). Some risk factors are 

associated with the development of stomach cancers. It is a literature review on risk factors 

classified into different categories, such as diet, lifestyle, and infections (Poorolajal et al., 2020). 

 

A diet high in salt intake has generally been linked to a significantly increased risk of stomach 

cancer. A surplus amount of salt intake serves as a stimulant for the epithelium of the gastric 

mucosa and causes increased DNA synthesis and cell growth, thus providing the foundation for 

gastric cancer incidence. Many studies have linked high salt intake with an increased risk of 

developing stomach cancer. According to these studies, which were reviewed, the OR for salt 

intake favoured it as a critical risk factor (Poorolajal et al., 2020). 

 

Another dietary risk included the intake of smoked food, which was shown to have a role in 

gastric carcinogenesis from as far back as the 1960s (Karimi et al., 2014). Inadequate intake of 

fresh fruits and vegetables is another risk factor for stomach cancer, whereas a higher food intake 

of fruits and vegetables decreases the risk (González et al., 2006). The next important risk factor 

for gastric cancer is alcohol consumption. Alcohol consumption increases the intake of 

nitrosamines by creating a mechanism that causes chronic inflammation. Alcohol consumption 

has been reported as a risk factor based on 84 studies (Poorolajal et al, 2020). 
 

Lifestyle habits are another risk factor of gastric carcinoma. A prime example of smoking has 

been shown to increase the chances of developing gastric cancer in different studies. Smoking 

has been shown to have devastating and permanent effects on gastric tissue, which increases the 

malignancy risk of malignancy. Based on the 77 studies reviewed by Poorolajal et al., the overall 

effect of smoking showed a significantly increased risk of stomach cancer by 61% (Poorolajal et 

al., 2020). Family history risks gastric tumours, especially associated first-degree relatives 

(Yusef et al., 2018), with a higher risk in siblings than in fathers. In addition, these associations 

are noteworthy for non-cardia cancer rather than cardia cancer (Song et al., 2018). 

 

Different medical conditions and treatments can increase the likelihood of developing stomach 

cancer. It ranges from the blood group, history of gastrectomy and gastric surgeries, reflex, 

intestinal metaplasia, and some menstrual and reproductive factors (Yusef et al., 2018). Among 

the blood groups, A+ was the most common blood group in patients with stomach cancer 

compared to those with A-. It was found that people with blood type A were 20% more likely to 

have gastric cancer than those with blood type O. Nevertheless, further research has shown a 

significant relationship between type O blood and gastric cancer before the age of 50 years. In 



 
Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 April 2021 

doi:10.20944/preprints202104.0334.v1  

addition to blood groups, a history of gastrectomy and stomach surgery could also increase the 

chances of developing stomach cancer due to the potential decrease in gastric acid level after 

surgery and an increase in sensitivity to Helicobacter pylori. Furthermore, chronic atrophic 

gastritis, history of polyps, gastric ulcer, and family history of esophageal cancers were identified 

as risk factors for precancerous lesions of gastric lesions, which could lay the foundation for 

stomach cancer (Yusef et al., 2018). 

 

The next risk factor for stomach cancer is Helicobacter pylori infection. The direct effect of H. 

pylori on stomach epithelial cells induces protein modulation and genetic mutations, leading to 

inflammation and gastric carcinogenesis. They both work together to promote gastric 

carcinogenesis. H. pylori mainly causes non-cardia stomach malignancies (Poorolajal et al, 

2020). 

 

Gastric cancer is also associated with age and gender factors may play a role in the physiology of 

gastric carcinoma. Men are more inclined to develop gastric tumours than women. In addition to 

sex, different occupations may be risk factors. A study on the risk factors of occupational and 

socioeconomic factors showed that manual workers and farmers had a greater chance of 

developing gastric cancer. Moreover, cement and mineral dust are considered the most critical 

occupational risk factors for gastric cancer (Yusef et al., 2018). 

 

Ionizing radiation is another apparent risk factor of gastric cancer. Gamma radiation is also a risk 

factor. It was concluded that increased sensitivity to gamma rejection was linked to an increased 

risk of gastric cancer, and persons who were more sensitive to gamma radiation were at a greater 

risk for stomach cancer (Dong et al., 2012). Stomach cancer is a worldwide concern. Various risk 

factors can be categorized into different areas. While some modifiable factors can decrease the 

likelihood of developing stomach, some cannot be modified, such as age and family history. 

However, the impact of these risks can be diminished through preventative measures and protocols.
  

Colorectal Cancer 

 

Colorectal cancer is a prevalent disease that often causes death. The likelihood of experiencing 

colorectal malignancy is approximately 4%-5%, and the risk of developing CRC is related to 

individual propensities, such as age, persistent infection history, and way of life. In this review, 

eight papers were surveyed and analyzed to identify the risk factors associated with colon cancer. 

 

The main risk factor for CRC is age. When a person is over 50 years old, the risk of developing 

colon cancer is markedly increased. While individuals can develop colon cancer below this age, 

it is considered rare and marked by familial history, or more likely, from inherited conditions. 

Of all colon cancers, approximately 2% to 5% originate from apparent inherited syndromes, 

including Lynch syndrome. Despite these conditions, colon cancers show a greater familial risk 

and are likely to be inherited according to Jasperson et al., 2010. 

 

Furthermore, other inherent risk factors cannot be modified, such as inflammatory bowel disease 

(IBD) (Stidham & Higgins, 2018). Patients with IBD showed a significant risk for developing 

colorectal cancer due to chronic intestinal inflammation's pro-neoplastic effects and family 

history of CRC (Mármol et al., 2017). Moreover, patients with IBD have a higher risk of 

developing CRC (Stidham & Higgins, 2018). 

 

Another risk factor that increased the chances of colon cancer was severe salmonellosis due to 

Salmonella infection. The results showed an increased risk among patients with salmonellosis 

for colon cancer, particularly in the ascending and transverse colon. This study concluded that 
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severe salmonellosis resulting from Salmonella infection that can be acquired from contaminated 

food could increase the risk of developing colon cancer according to Mughini-Gras et al., 2018). 

 

Other risk factors are lifestyle-related, can be altered through diet, and physical activity. Diets 

that are high in red meat consumption have been shown to be carcinogenic according to Mármol 

et al., 2017. In addition, meat cooked at high temperatures produces heterocyclic amines, which 

are potential carcinogens. This cohort study acknowledges the relationship between red meat 

consumption and CRC development. However, we sought to determine the effect of red meat 

consumption on different parts of the colon and rectum and the effect of the time of consumption 

on the development of colorectal cancer in both men and women, totaling 134,497 individuals. 

The results showed that processed meat consumption increases distal CRC risk, while 

unprocessed red meat consumption has an insignificant effect on the development of proximal 

cancer. This data provides little evidence to indicate that increased consumption of 

unprocessed red meat substantially increases the risk of CRC (Bernstein et al., 2015). 

 

Many studies have focused on alcoholism and the risk of colorectal carcinoma (Park et al., 

2019). The main metabolite of ethanol is acetaldehyde, which is carcinogenic (Mármol et al., 

2017). This study confirmed alcohol consumption as a risk factor for colorectal cancer by 

investigating their association with one another according to ethnicity, sex, lifestyle components, 

and types of alcoholic drinks. The results showed that those who consumed more than 30g of 

alcohol a day had increased risk compared to those who consumed 15-29.9g per day (Park et al., 

2019). In addition, the findings stated that beer and wine consumption was directly related to 

increased colorectal cancer risk, except for liquor. 

 

Tobacco smoking is another lifestyle-related risk that can, in turn, increase the risk of developing 

colon cancer due to the high content of nicotine, especially in long-term smokers (Centers for 

Disease Control and Prevention, 2010). This study suggests that vitamin D deficiency is 

becoming more prevalent globally, with more children and adults at risk of becoming deficient in 

vitamin D deficiency. This deficiency puts such persons at risk of developing gastrointestinal 

malignancies. This article also suggests that IBD can also increase the risk of developing colon 

cancer, as patients with this disease have a higher incidence than the general population. This 

explains the role of vitamin D in the regulation of immune responses. These functions have been 

shown to protect against IBD and, thus, inflammation-induced colon cancer (Meeker et al., 

2016). 

 

A sedentary lifestyle is thought to contribute to a potential risk factor for colorectal cancer, such 

as obesity, according to Dong et al., 2017. Different lifestyle habits are considered risk factors 

for colon cancer, which can be changed through diet and physical activity, while risk factors 

cannot be modified, such as age and family history of colon cancer (Frezza et al., 2006). 

 
Liver cancer 

 

Primary liver cancer is characterized by hepatocellular carcinoma (HCC), fibrolamellar carcinoma, 

intrahepatic cholangiocarcinoma (ICC), and hepatoblastoma. These cancers are based on the liver, 

while secondary cancers are caused by the spread of other types of cancer. HCC is the main 

primary liver cancer, accounting for 90% of all cases worldwide (Villanueva et al, 2016). Risk 

factors make a person more susceptible to liver cancer and can be due to infections, lifestyle 

choices, genetics and even gender. One study found that 44 % of HCC cases were due to hepatitis 

B, 21% due to hepatitis C, 26% due to alcohol, 13% due to tobacco smoking, 9% due to obesity, 

and 7% due to diabetes (Baecker et al., 2018). 
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Any changes in the structural integrity of the liver can result in the dysfunction and development of 

cancer. According to a study on the epidemiology of HCC and ICC, cirrhosis, which is scarring of 

the liver, is associated with over 30 times more increase in HCC and 10-20 times more increase in 

ICC (Massarweh & El-Serag, 2017). Infections cause destruction and disrupt the natural balance of 

the liver; hence, the risk of developing HCC is reported to have–15-20 times that of hepatitis  

(Massarweh & El-Serag, 2017) .It is unclear whether hepatitis B is a risk factor for ICC or if the 

person developing ICC is due to cirrhosis after contracting hepatitis B. Hepatitis C has a 17 times 

higher risk of developing HCC and a 2-4 times increase in the risk of developing ICC. (Massarweh 

& El-Serag, 2017) Chronic HBV and HCV infections account for 80% and 20% of virus-associated 

HCC cases, respectively (Petruzziello, 2018). A study predicted that 257 million individuals will be 

diagnosed with chronic HBV infection, and over 20 million deaths will occur between 2015 and 

2030 due to cirrhosis, hepatitis and HCC caused by developing HBV (Yang, et al., 2019). 

Furthermore, it will result in 5 million deaths due to HCC and 57 million people will contract 

chronic HCV infection, with approximately 10%–20% of these cases having liver complications 

such as HCC and cirrhosis (Yang, et al., 2019).  

 

Alcohol has many adverse effects on the liver because of the amount and rate at which one drink 

can cause fat deposits. This deposition can cause fatty liver disease, alcoholic hepatitis and 

cirrhosis, which have been previously reported to be risk factors. Approximately 13% to 23% of 

HCC cases are due to alcohol-related illnesses with a higher risk in males, whites, blacks and 

Hispanics (Massarweh & El-Serag, 2017) .The relationship between ICC and alcohol has yet to be 

studied at the current moment. A meta-analysis of 19 studies conducted by the World Cancer 

Research Fund reported that there was a substantial 4% increased risk per 10 g of alcohol intake 

per day (Yang, et al., 2019). Another study showed that over 150,000 cases of HCC were attributed 

to alcohol consumption, which accounted for 26% of the worldwide total (Baecker, et al., 2018).  

 

Tobacco use is constantly related to an increase in the risk of developing any form of cancer and it 

has been branded as a factor that predisposes one to liver cancer by the World Health Organization 

International Agency for Research on Cancer. A study, compared with non-smokers, showed that 

there was a 51% increase in the risk of HCC in ongoing smokers and a 12% increase in the risk of 

developing HCC in prior smokers (Massarweh & El-Serag, 2017). For ICC, the information was 

less dependable; however, in a meta-analysis of case-control studies, smoking was linked to a 31% 

increase in the risk of developing ICC (Massarweh & El-Serag, 2017). Nevertheless, this 

investigation was inconsistently based on clerical data, patient history and contrast. In another 

study, population-based smoking increased the odds of ICC by 80% (Massarweh & El-Serag, 

2017). Lastly according to the Baecker and the other authors, tobacco smoking is attributed to a 

13% risk for all liver cancer cases worldwide. (Baecker, et al., 2018).  

 

Nonalcoholic fatty liver disease (NAFLD) is credited for 10-20% of cases of HCC, that is, a 2.6 

times increased risk for developing HCC (Yang, et al., 2019). Over the past 10 years, there has 

been an increase in patients with HCC and cirrhosis related to NAFLD, which was noted in a 

systematic review assessing the relationships between NAFLD and HCC, the etiology and degree 

of concurrent chronic liver disease, which had an effect on HCC risk (Massarweh & El-Serag, 

2017). 

 

In a systematic review that encompassed a variation of study designs and populations, diabetes was 

found to have a 2-3 times increase in the risk of developing HCC (Massarweh & El-Serag, 2017). 

Subsequently, in a meta-analysis of observational studies, different medicines prescribed to treat 

diabetes was found to now pose as a risk factor of HCC. These medications include metformin, 

insulin and sulfonylureas (Massarweh & El-Serag, 2017). For ICC, there are few data describing 

the relationship between ICC and diabetes. However, in a population-based study using the 
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Surveillance, Epidemiology, and End Results cancer registry linked to Medicare claims data, 

reported an increase of 50% in the chance of developing ICC in persons living with this disease 

(Massarweh & El-Serag, 2017).  

 

Obesity can have a wide range of effects on the body and in a meta-analysis of observational 

studies, comparative with a normal BMI showed there was a 17% risk with being overweight and a 

89% increased risks with being obese in developing liver cancer (Massarweh & El-Serag, 2017). 

When the waist-to-height ratio and weight gain were assessed, the data remained as substantial as 

in the meta-analysis (Massarweh & El-Serag, 2017). Obesity is recognized as a risk factor for ICC 

(Massarweh and El-Serag, 2017). Another study reported that 7% of HCC cases worldwide are 

related to diabetes (Baecker, et al, 2018).   

 

Risk factors can also be genetic and out of our control, making us susceptible to liver cancer 

whether we live a healthy lifestyle. Many heritable illnesses can be linked to an increased risk of 

developing HCC. Hemochromatosis can result in cirrhosis, which is a risk factor for HCC, making 

the illness itself a risk factor. α 1-antitrypsin deficiency is associated with an increased risk of both 

cirrhosis and HCC (Massarweh & El-Serag, 2017). Other illnesses that cause an increased risk are 

acute intermittent porphyria and Porphyria cutanea tarda (Massarweh & El-Serag, 2017). 

 

The growth of choledochal cysts (CCs) is believed to be a risk factor for cholangiocarcinoma; 

however, its mechanism of action remains unclear. When a patient has CC, there is bile stasis and 

reflux of pancreatic secretions, which have been alleged to play a key role in its development 

(Massarweh & El-Serag, 2017). Additionally, according to one study, duration can influence the 

risk of ICC development. In addition, 7% to 15% of cases with primary sclerosing cholangitis 

(PSC) have an increased risk of developing ICC. However, it is unclear how this directly causes 

ICC (Massarweh and El-Serag, 2017). 

 

Hepatolithiasis stones can occur in the intrahepatic bile ducts of the liver and are common in 

patients of Asian descent. The cause of ICC is not entirely known, but like CC, it is supposed that 

the stones cause bile stasis, which leads to the formation of a bacterial infection and chronic 

inflammation due to infected bile. However, this is a risk factor for ICC (Massarweh and El-Serag, 

2017). Sex and ethnicity can play a role in HCC prevalence worldwide. In one study, the 

prevalence of HCC increased in men and women; however, most cases were men (Massarweh & 

El-Serag, 2017). Consequently, it was also proven that the average annual percentage change rate 

was greater in males than in females. Regarding race, it was stated that over the period, age-

adjusted incidence rates increased in all groups. ICC was more equally dispersed among sexes. 

(Massarweh and El-Serag, 2017).  

 

Dietary foods can also be a key risk factor for the development of liver cancer. When these foods 

are consumed, they can have adverse effects on the liver. Aflatoxins are compounds that have 

hepatocarcinogenic effects that can pollute staple cereals and oilseeds and are prevalent in zones 

that have a common HCC (Yang, et al., 2019). Aflatoxin B1 (AFB1) is a form that results in liver 

cancer and is thought to be responsible for the premature development of HCC in many countries 

(Yang, et al., 2019). AFB1 predominantly causes mutations in tumor suppressor genes, which 

occur only in HCC cases (Yang, et al., 2019). Chronic HBV infection can cause cytochrome P450s 

that break down inactive AFB1 to AFB1–8,9-epoxide, which causes hepatocyte necrosis and 

regeneration, increasing the likelihood of AFB1-induced TP53 mutations. This gives another 

reason as to how HBV can cause liver cancer and why there is a predisposition for HCC with 

HBV(Yang, et al., 2019). Another food-based risk factor is Aristolochic acid (AA), which is found 

in plants called Asarum (Chinese wild ginger) (Yang, et al., 2019).This ginger is widely used in 

Asian countries. Next-generation sequencing studies have reported that a percentage of HCCs in 
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patients from Asia show high levels of AA mutations (Yang, et al., 2019). A study of 1,400 HCCs 

from various counties showed that Taiwan had 78% of HCCs showing AA signatures compared to 

China which had 47%, Southeast Asia had 29%, Korea had 3%, Japan had 2.7%, North America 

had 4.8%), and Europe had 1.7%. (Yang, et al., 2019). 
 

 
 Gynecologic cancers 

 

Gynecologic cancers are cancers that arise from the reproductive system (Funston et al., 2018). 

Gynecological cancers include cervical, ovarian, vulvar, uterine/endometrial, and vaginal 

cancers. This literature review explores the risk factors for gynecological cancer using 

articlesthat deal with early prevention and medical intervention. Gynecological cancers are 

preventable, and the risk can be reduced by making necessary changes to one's life. Early 

diagnosis and medical interventions are crucial for cancer prevention. These factors were 

highlighted with some bias in the studies. Common risk factors include smoking and 

papillomaviruses, which can be sexually transmitted, obesity, and age (Funston et al., 2018). 

These viruses usually suppress the P53 gene, which prevents tumor growth. Deaths are usually 

caused by metastasis or recurrence. 

Middle-aged women had the highest incidence of ovarian cancer. However, there can be a 

genetic predisposition (Funston et al). Also, 5-15% of ovarian cancer cases are sporadic. 

Mutations in BRCA1/BRCA2 are responsible for the development of ovarian cancer, which is 

the most common genetic predisposition. Some lifestyle factors that can increase ovarian cancer 

include obesity, long-term hormonal therapy, smoking cigarettes, and any asbestos exposure; 

even so, approximately 21% of ovarian cancers are considered preventable (Kuchenbaecker et al, 

2017). 

Endometrial cancer mostly starts in the inner lining of the endometrium (Funston et al., 2018). 

Endometrial cancer is a very commonly developed in women, and its prevalence has risen over 

the past two decades. The risk of endometrial cancer increases with age as early menarche, 

nulliparity, tamoxifen use and late menopause (Braun et al., 2016). Most cases are sporadic, but 

10% can be genetic. This can be attributed to an increase in estrogen levels without a sufficient 

increase in progesterone levels in sporadic cases. Endometrial cancer is strongly associated with 

increased body weight. Thus, the increase in obesity over time can be linked to an increase in 

endometrial cancer. The most critical sign of endometrial cancer is postmenopausal bleeding, 

although type II diabetes mellitus may also be a risk factor (Njoku et al., 2020). 

Invasive cervical cancer is mostly preventable in developed countries (Funston et al., 2018). 

However, the death rate remains high internationally. The spread of the disease can be mainly 

attributed to human papillomavirus (HPV) through genital skin contact. The increased infection 

rate gives rise to an increased likelihood of developing cervical cancer; this is due to the HPV 

DNA continuously integrating into the host DNA. Other risk factors include combined hormonal 

contraception and tobacco smoking. HIV also increases the chance of developing cervical cancer 

and increases the infection rate of Chlamydia trachomatis and low-risk HPV types can also lead 

to an increased likelihood of developing cervical cancer. One can vaccinate themselves to HPV 

to reduce chances, and screening is efficient, as it takes years to develop into an invasive 

malignant mass. 

Vulvar cancer is uncommon (2-5% of gynecological cancers) and affects postmenopausal 
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women. Vulvar cancer can be asymptomatic; however, the presence of a lump or ulcer can be an 

indicator. HPV prevalence, HIV positivity, smoking, and inflammation all increase the chances 

of developing vulvar cancer. Some ways to reduce this risk include vaccination and screening 

(Funston, et al., 2018). 

In the literature, transformation into a mesenchymal phenotype may naturally lead to poor 

prognosis in gynecological cancers (Lee & Shen, 2012). Genetic factors in gynecological 

cancersare very important. However, the mechanism and specificity remain in the dark. Through 

the literature, several studies have shown how the Snail family of transcription factors can play a 

large role in inducing EMT in ovarian, endometrial, vulvar and cervical cancer (Funston, et al., 

2018). 

There is information on cardiometabolic risk factors and benign gynecologic disorders. Benign 

means non-cancerous, but they still play a role in the early diagnosis and prevention of cancers. 

Cardiometabolic risk can increase the risk of uterine leiomyoma pathogenesis (AlAshqar et al., 

2019). Most of the literature only focuses on the three main types of gynecological cancers: 

ovarian, uterine/endometrial, and cervical. These three topics have been thoroughly highlighted 

and have undergone in-depth research, while the less common types of gynecological cancers 

are left to the wayside. Thus, the increase in cases can be reduced by mitigating risk factors. 

Genetic factors, such as BRCA1 and BRCA2 germline mutations, are predisposed to cancer 

(Lynch et al.,1998). 

An overview of the literature relating obesity to gynecological factors has been found to not only 

lack strong links between adiposity and gynecological factors, but that the literature is also 

biased. In this research, we see gaps in which only the three main types of gynecological cancers 

are covered because they have a high mortality rate. However, the steady increase in early 

diagnosis research, including signs and symptoms, alongside effective screening attempts to 

mitigate the increasing rates of gynecological cancers, is encouraging. 

 

Urogenital cancer 

Prostate cancer (PCA) 

Perdana et al., 2016 assessed the risks associated with prostate carcinoma (PCA). The review 

stated that the risk factors of PCA include 1 following:
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• Age: 26% of men over the age of 75 years presented with high-risk disease. 

• Ethnicity: Caribbean and South American men have a higher incidence and mortality of PCA 

than Caucasian men, possibly due to variations in chromosome 8q24 and genes such as BCL2 

(an apoptosis gene) and EphB2 (tumor suppressor gene). 

• Family history - hereditary factors increased prostate epithelial cells' neoplastic 

transformation with a 2.16-fold increased PCA risk when the father or brother was diagnosed 

with PCA at <60 years. 

• Elevated insulin-like growth factors have been recognized before prostate cancer 

diagnosis because of mitogenic and antiapoptotic cell activity. 

• STDs - gonorrhea, HPV, or any STD history increases the risk of PCA and causes a three 

times greater likelihood of death. 

• Obesity leads to oncogenesis due to altered levels of metabolic and sex steroid hormones, and 

the diagnosis of cancer additionally proves to be more difficult because obese men generally 

have a larger prostate. 

• Cigarettes contain carcinogenic chemicals and increase circulating androsterone and 

testosterone, both of which increase the risk of PCA. 

• Alcohol consumption leads to polymorphisms in genes involved in ethanol and folate 

metabolism and DNA repair. 

• A diet high in saturated fat increases insulin growth factors and tumor proliferation, and lipid 

metabolism generates free radicals, leukotrienes, and prostaglandins, which promote prostate 

carcinogenesis. Furthermore, red meat, cooking at temperatures between and 125-300 °C, and 

excessive calcium intake (e.g., dairy products) increases the risk of PCA. 

Body mass index and prostate cancer risk. 

A study was conducted with 1,917,430 individuals in Korea that established an association 

between PCA and obesity based on waist circumference. [2]. The study also explained why 

there are discrepancies in multiple studies that used body mass index solely to study the 

association between PCA and obesity. 

Race and Ethnicity in prostate cancer. 

A study conducted by Rebbeck TR, 2018, stated that PCA is more common among African 

Americans than among European Americans. The factors contributing to this outcome are 

ancestry, genetics and genomics, residential characteristics, and health care. This research 

compares the PCA's appearance among men of Asian, European, and African descent, stating 

that PCA is observed in 50% of Asian men and among younger ages in other populations. 

Research involving survival disparities among races due to PCA has yielded contradictory 

findings. Research on the correlation between PCA and genetics has several limitations. Some 

genes associated with PCA in European, non-European, and African American populations 

include the HPC1, PCAP, HPCX, CAPB, HPC20, and HOXB13 genes. Those found in African
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American and Japanese populations include 12q24, 1q24–25, 2p16, 2p21, and 1p36. Finally, 

those explicitly related to African Americans include 2p21, 11q22, 17p11, 22q12, and Xq21 

genes. 

Genome-wide association studies have associated PCA with androgen receptors, kallikrein genes 

(e.g., KLK3), telomere-related genes (e.g., TERT, TET), matrix metalloprotein genes, 

microRNA, and loci containing carcinogen metabolism (UGT1A8, CYP21A2). Further studies 

validated the association of PCA in African Americans with genes such as 8q24, KLK2/3, 

NUDT10/11, 11q13.2, and HNF1B/TCF2. It was determined that men were at greater risk of 

PCA if they lived in neighborhoods with a lower socioeconomic status related to education, 

income, and employment. Studies have shown that African Americans and other ethnicities' care 

differs in terms of healthcare associated with PCA, resulting in different outcomes of suffering 

from PCA. Other studies have shown that if equal clinical protocols are provided, the disparity 

between race groups disappears (Rebbeck TR, 2018).  

Furthermore, African Americans are at greater risk of poorer outcomes since they are less likely 

to undergo PSA (Prostate-specific antigen) screening than those of European descent (Zhao et 

al., 2016) concluded a significantly increased relative risk of PCA in individuals who consumed 

low, medium, high, and higher volumes of alcohol. (Low consumption considered <24g g/day). 

The study stated that many early research papers did not favor the dose-response relationship, 

often due to misclassifications, for example, underestimating risks from low– volume drinking 

or including former and occasional drinkers, who before the study had experienced declining 

health, in the abstaining reference group. However, in recent years, more research papers have 

concluded a link between the volume of alcohol consumed over a long-term period and PCA in 

recent years. This study attempted to remove bias (previously mentioned) with the inclusion of 

case-control studies, original articles up till the 14th of December, articles including statistical 

measurements such as the odds, incidence, and hazard ratios, and utilizing studies with at least 

three levels of alcohol consumption. Papers with no abstainers and those based on consumption 

of specific beverages (Zhao et al., 2016).  

Incidence and Mortality of Prostate Cancer in Relationship to Family History. 

Abdel-Rahman O, 2019 authored an article involving 74781 participants, 5381 of whom had 

first- degree relatives, and the remaining 69500 participants without a family history (in a first-

degree relative). One hundred and 10.5% of the group without a family history of PCA was 

subsequently diagnosed with PCA compared to 16.5% in the group with a PCA family history. 

Furthermore, the researchers found a correlation between the number of first-degree relatives 

and PCA incidence, that is. The greater the FDRs, the greater is the PCA incidence of PCA. 

Family history of PCA was not related to higher PCA mortality in groups that underwent PLCO 

screening; however, in non-screened groups, a family history of PCA was predictive of higher 

PCA mortality. 

Smoking and Prostate Cancer 

De Nunzio et al., 2015 stated that studies have shown a dose-response relationship between 

smoking and PCA mortality, which is lineal. However, the relationship between cigarette
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smoking and PCA incidence remains unclear. Furthermore, based on observational studies, it has 

been concluded that smoking leads to worse patient outcomes with PCA treatment with 

radiotherapy or medical or surgical treatment. When comparing smokers to non-smokers, there 

was a significant difference in PCA volume and high-grade cancer volume. Additionally, other 

studies have shown an increased risk of biochemical recurrence and metastasis. 

Although the correlation between PCA incidence and cigarette smoking is unclear, biological 

mechanisms potentially link the two. Mutations in p53 and cytochrome P450 can also occur. 

Current smokers exhibit higher levels of both total and free testosterone and estradiol levels. 

There is also inhibition of the aromatase enzyme, leading to less testosterone conversion to 

estradiol and high testosterone levels. In animal experiments, these increases in testosterone and 

estrogen levels may promote testosterone-induced carcinogenesis. Furthermore, smoking induces 

chronic prostate inflammation, which increases the levels of proinflammatory cytokines and 

inflammatory mediators (De Nunzio et al., 2015). 

Influence of Diet and Nutrition on Prostate Cancer 

Matsushita et al., 2020 reported that clinical studies on PCA are controversial. However, it 

provides insight into how fats, proteins, carbohydrates, vitamins, and polyphenols affect PCA. A 

study undertaken in a UK population involving 1300 men aged < 60 years found that a high-fat 

diet (HFD) was associated with increased PCA incidence compared to a diet with lower lipid 

intake. An HFD can often result in obesity, which is accompanied by hyperinsulinemia and 

increased circulating IGF-1 levels. The latter plays a vital role in the development and 

progression of fat induced PCA. Individuals with a low-fat diet exhibited lower levels of IGF-1, 

concurrent with PCA growth inhibition and apoptosis in prostate LNCaP cells. High adipocyte 

quantity leads to elevated CCL2 and CCL2 receptor chemokine receptor 2 in the prostate tissue, 

causing PCA progression. Finally, epidemiological studies have indicated that the consumption 

of unsaturated fats instead of saturated fats reduces PCA risk. 

The same authors reported that a meta-analytic study comprising 12 articles found that protein 

intake was not a causative factor of PCA. Other studies have related heterocyclic amines (HCAs) 

from cooking meat at high temperatures to contribute to PCA development. Clinical findings 

found that high-fat milk and PCA progression reported a relationship between calcium overdose 

and PCA risk. Vitamins A, D, and E have been studied in conjunction with the incidence and 

progression of PCA. Studies have found that vitamin A, a specific lycopene, lowers PCA risk by 

reducing the gene expression of androgen metabolism and signaling pathways. At moderate 

levels, vitamin D has a negative association with PCA due to the induced differentiation of 

immune cells and reduced cancer proliferation. However, high amounts of vitamin D may 

negatively affect the PCA status (Matsushita et al., 2020). 

Other studies have determined that this cancer has a high content of epigallocatechin-3-gallate. 

EGCG also lowered COX-2 levels in the PCA cells. Furthermore, it downregulates IGF-1 

signaling, which has been shown to be associated with PCA incidence. Soy isoflavones, with a 

structure like 17Beta-estradiol, act as phytoestrogens and bind to the estrogen receptor. Studies
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have shown that they exert antioxidant and inhibitory effects on tyrosine kinase activity, which 

induces apoptosis in PC3 cells (Matsushita et al., 2020). 

 
Conflict of interest: It does not exist. 

 

Conclusions: Knowledge of risk factors can prevent the development of many malignancies 

in a century where malignancy is rising disproportionately. By making the public aware of 

the modifiable risk factors of cancers we hope to reduce their prevalence. 
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