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Investigating the Relationship Between Lifestyle and Environmental Factors 

with the Incidence and Prevalence of Cancer 
 
Abstract 

Cancer is the main cause of disability and death in the world. Most of the time, cancer is not related to 

a person's inherent biology and occurs mostly due to environmental reasons. Rapid and significant 

changes in the spread of cancer in recent years can only be attributed to the change and attitude of the 

population in the face of environmental factors. In this study, the available evidence about the 

environmental factors role and how they affect cancer incidence has been examined. According to the 

results, smoking, obesity, inactivity, unhealthy diet, air, water, and food pollution, and chronic viral 

infections are among the important risk factors in the occurrence of various cancers. However, it seems 

that the evaluation of the exposure level as well as the research methodology has been the main basis 

of the studies conducted regarding the relationship between environmental pollutants and cancer. 

Therefore, this disease should be considered from different aspects. The efforts of the scientific 

community and experts in this field to increase public awareness, gain the support of policymakers, 

and also create intersectoral coordination to improve lifestyles, reduce risky behaviors, and deal with 

water, air, and food pollution are strategically important to fight cancer. Based on this, conducting 

basic and clinical studies and interdisciplinary research for a good understanding of the 

pathophysiology of cancer and finding more cheaper and effective methods to prevent, diagnose, and 

treat cancer is necessary and needs the investment of government institutions and non-governmental 

organizations. 
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Introduction 

Cancerization of cells, in other words, the 

start of abnormal cell growth due to changes 

in their deoxyribonucleic acid (DNA). 

Damaged and abnormal DNA may be 

inherited from parent to individual, but in 

most cases, DNA damage occurs as a result 

of mistakes made during normal cell 

reproduction or by an environmental factor. 

Sometimes DNA damage is caused by 

certain factors, but it is rare to find out what 

exactly caused the cancer in the individual 

in question.[1-3] However, genetic factors 

play an important role in the occurrence of 

cancer, based on research, they are not as 

decisive as environmental factors. Rapid 

and significant changes in the spread of 

cancer in recent years can only be attributed 

to the change and attitude of the population 

in the face of environmental factors. So far, 

many environmental exposures have been 

known that can cause cancer in humans. 

However, these assumptions are often 

suspended for several years without being 

able to provide evidence or convincing 

evidence to accept or reject them, and this 

causes serious criticism of environmental 

epidemiology.[4-6] 

In the current study, the available evidence 

about the environmental factors role and 

how they affect cancer incidence has been 

examined. 

Materials and Methods 

In a common definition, the environment is 

related to all non-genetic factors and 

includes lifestyle factors including 

smoking, biological factors such as 

occupational exposures, nutrition, drugs, 

hepatitis viruses, and other factors. 

However, in a more specific definition, the 

environment contains all non-genetic agents 

that a person cannot directly control, or in 

other words, is not dependent on the direct 

choice of the person. Based on this, the 

articles and data released by the American 

Cancer Society, the IARC (International 

Association for Research on Cancer) 

affiliated with the World Health  
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Organization, and the UICC (Union for International Cancer 

Control) somehow relate to the environmental role of 

pollutants in the prevalence and incidence cancer had been 

considered in the compilation of this article. 

Results and Discussion 

Unexplained weight loss, loss of appetite, fatigue (excessive 

fatigue), fever, skin changes, and pain are signs of cancer.[7, 8] 

Along with common symptoms, changes in bladder or bowel 

habits function, sores that won't heal, white spots on the tongue 

or white patches inside the mouth, unusual discharge or 

bleeding, breast tenderness or lumps, or other Body spots, 

indigestion or swallowing problems, any new alter in the skin, 

annoying hoarseness or cough, etc. are some of the symptoms 

and signs of certain cancers.[1]  

The cancer incidence in the world is high and the death rate 

because of the cancer is increasing in different countries. 

Every year, about 8 million new cancers are added in the world 

and 5.3 million people die due to cancer every year. This is 

even though 65% of them are in developing countries and the 

main cancer burden is in Asia and Southeast Asia.[9, 10] It is 

predicted that by 2025, the incidence rate of cancer will 

increase and 20 million people will be diagnosed with cancer 

per year. In addition, 11 million people die from cancer, which 

will rise from 59% to 70% in developing countries. However, 

the prevalence of cancer in any society may be different in 

other societies. In 140 countries of the world, breast cancer is 

the most common cancer among women, and among men, lung 

and prostate cancer are among the most common diseases.[9, 11]  

According to the documentation and scientific evidence, the 

main risk factors for cancer are rooted in lifestyle and risky 

behaviors that are often preventable. The International Agency 

for Research on Cancer (IARC) has classified more than 100 

human carcinogens.[10, 12] These factors are classified into 4 

groups: carcinogenic to humans, potentially carcinogenic to 

humans, probably carcinogenic to humans, and unlikely to be 

carcinogenic to humans.[13] 

Tobacco  
Smoking is the most important cause of death from cancer 

worldwide. Smoking causes a lot of cancer and one-fifth of all 

global cancer deaths are related to smoking. Tobacco includes 

a wide range of harmful substances, including nicotine, which 

creates polycyclic hydrocarbons, N-nitroso compounds, and 

aromatic amines. Smoking significantly increases the risk of 

developing different types of cancer, including lung, 

esophagus, oral cavity, pharynx, and larynx.[14-16] By 2030, 

tobacco will kill 8 million people annually.[16] 

While smoking is decreasing in high-income countries, it is 

increasing in many middle- and low-income countries. For 

example, between 1990 and 2009, smoking in Western Europe 

decreased by 26%. Meanwhile, in the Middle East and Africa, 

this trend has increased by 57%. Likewise, fewer smokers in 

low and medium HDI countries quit smoking using middle 

age. The human development index is a statistic composed of 

indicators of education, life expectancy, and per capita income, 

which is utilized to rank countries. According to the latest 

report announced in 2015, Norway ranks first in human 

development with an HDI of 0.944, followed by Australia, 

Switzerland, and Denmark. The United States of America 

ranks 8th with an HDI of 0.915. However, there are still no 

accurate statistics on the number of middle-aged quitters. It 

should be noted that quitting smoking at this age could reduce 

the chance of lung cancer by more than 60%.[17] In addition, 

the increase in smoking in areas where the prevalence of 

smoking is increasing is more about women.[16]  

In high-income countries, modern tobacco products such as 

lozenges, snuff, and chewing tobacco are used as alternatives 

in smoke-free environments. Such products are also not safe; 

they expose the body to all the above substances except 

aromatic hydrocarbons and can cause unknown effects.[18] In 

addition, non-smokers exposed to tobacco smoke are at risk of 

developing lung cancer and other cancers. Cigarette smoke is 

highly lethal due to 21,400 lung cancer deaths worldwide each 

year.[14] 

Infection  
A large proportion of new cancer cases in low-income 

countries, especially in sub-Saharan Africa and Asia, are 

infection-related. Cervical cancer remains one of the leading 

causes of cancer-related deaths in women in many less-

developed countries of the world, where treatment and 

screening are unavailable or limited.[7]  

Worldwide, infectious factors are responsible for about 2 

million novel cancer cases per year (16.1% of cancers). The 

burden of infection-related cancers is more in less developed 

countries (32.7% in sub-Saharan African countries vs 22.9% 

overall) compared to more developed regions (7.4%). Human 

papillomavirus, Helicobacter pylori, and hepatitis B and C 

viruses are the four main causes of infectious cancers and are 

responsible for the majority of infection-related cancers in the 

world (mainly stomach, neck, uterine, and liver cancers, 

respectively).[3, 19-21]  

Helicobacter pylori infection, along with improper diet, plays 

an important role in causing stomach cancer and is responsible 

for about 90% of stomach cancer cases worldwide and about 

33% of all infection-related cancers. The infection prevalence 

is higher, especially in less developed areas, but it has 

decreased in recent generations.[19] The most important factor 

in reducing stomach cancer in developed countries, including 

the United States, was reported to be the use of refrigerators to 

improve socioeconomic status and health. According to 

studies, lack of oral and dental hygiene is one of the most 

effective factors in the increase of gastrointestinal cancers. 

Therefore, gastrointestinal cancer can be considered social 

cancer, which requires a deeper look to prevent and treat this 

disease.[9]  

During the last century, viruses have had a different history in 

cancer biology and have either been recognized as the main 

cause of cancer or, on the other hand, have been ignored in an 
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insignificant way for this disease. Now there is evidence that 

shows that a significant proportion of cancers are caused by 

viruses. Human papillomavirus (HPV) accounts for about 28% 

of all infection-related cancers worldwide. Resistant HPV 

infection is responsible for almost all cervical cancers and 

several other cancers. Although there are more than 100 types 

of HPV (HPV types 18 and 16 cause approximately 90% of 

other HPV-related cancers.[20, 21]  

Chronic infections caused by HCV (hepatitis C virus) or HBV 

(hepatitis B virus) cause more than 28% of all cancers and 75% 

of liver cancers. These diseases are the most common 

infectious causes of cancer among men in less developed 

countries of the world. In addition, HCV infection causes some 

cases of non-Hodgkin's lymphoma.[21] Less common 

infections that cause cancer are EBV, Kaposi's sarcoma-

associated herpesvirus, liver flukes, and schistosomiasis. 

Infection with Schistosoma haematobium is the cause of 

bladder cancer and infection with Schistosoma japonicum has 

been associated with stomach, colorectal, and liver cancer. 

HIV (Human immunodeficiency virus) infection also 

indirectly causes some cancers, especially those related to 

infection. Most likely, future research will be able to identify 

both other infections that cause cancer and more cancers that 

are related to the known infections.[3, 21]  

Global developments related to development (such as 

sanitation) and primary prevention may reduce the burden of 

infection-related cancers. Prevention is the key to dealing with 

the increasing burden of cancer, especially in middle-income 

or low-income countries with weak health systems. Therefore, 

there is a requirement to develop low-cost preventive and 

therapeutic measures to be used in communities with limited 

resources where infection-related cancers are very common.[21] 

Nutritional factors and physical activity  
People's lifestyle is the third main cause of cancer. Excess 

weight, improper diet, and inactivity are factors that contribute 

to cancer. While future research is progressing to better, 

understand the role of these factors in causing cancer. New 

results show that each of these factors can affect the cancer 

risk.[22, 23]  

A diet rich in plant foods, including non-starchy vegetables 

and fruits, is related to the lower risk of certain cancers. In 

addition, this diet type contains less red meat and meat 

products, which are related to an increased risk of colon 

cancer.[22] Alcohol increases the cancer risk and accounts for 

4% of cancer deaths.[24-26] Furthermore, lifestyle factors and 

diet have metabolic consequences (such as inflammation) that 

increase the chance of developing cancer.[22]  

The chance of some cancers, especially colon, esophagus, and 

uterus cancer, increases with overweight and obesity. At the 

same time, we are currently facing an obesity epidemic in all 

countries and all income levels. The available evidence also 

shows that being overweight is related to an increased risk of 

cancer recurrence and shortens life after cancer. Movement 

and physical activity alone (without taking into account body 

weight, diet, and other factors) have been related to a 

decreased risk of certain cancers, while 31% of adults 

worldwide follow the recommendations of the World 

Organization. Based on 150 minutes of moderate physical 

activity or its equivalent per week, they do not act.[27]  

While a person's lifestyle can reduce or increase the cancer 

risk, civil societies and governments have the responsibility of 

developing nutritional and economic policies leading to health, 

creating an environment that supports physical activities, and 

developing interventions that children and target young 

people.[28] 

UV radiation 
UV radiation causes skin cancer, which is the most common 

type of cancer. UV rays are a major risk factor for skin 

melanoma. Annually, about 23,000 cases and 55,000 deaths 

from melanoma are estimated worldwide.[28] In addition, UV 

radiation also causes keratinocyte skin cancer (non-

melanoma), which is the majority of skin cancer in humans 

with more than 13 million cases per year. Although 

keratinocyte cancer rarely leads to death, it carries a significant 

burden of death and economic costs.[29] The sun is the main 

source of UV radiation, and the amount of UV radiation 

received at every point on the earth's surface is related to the 

location's altitude and latitude, time of year and day, air 

pollution, and cloud cover. In addition, the level of UV 

radiation depends on the thickness of the ozone protective 

layer in the stratosphere.[28, 30]  

Personal exposure to artificial UV radiation, which may occur 

with tanning devices or the like, is 10-15 times stronger than 

midday summer sunlight in southern Europe. Although this 

type of radiation is classified as a human carcinogen, it is 

commonly used for cosmetic purposes. In some countries, both 

men and women use beach beds, which increases the skin 

cancer risk in the coming years of life.[31] In addition to 

environmental UV radiation and exposure to sunlight 

(occupational and recreational), other risk factors for skin 

cancer, such as sensitivity to sunlight and light skin, are 

characteristics that a person inherits from their parents. Skin 

cancer rates are very low in people with naturally dark skin. 

On the other hand, this rate is much higher in people who have 

fair hair and skin, green or blue eyes, and many freckles. In 

addition, the risk is higher in children who are exposed to high 

UV radiation.[28, 29] 

Environmental pollutants and occupational exposures  
Pollution with chemicals in the work or living environment, or 

the use of food and drinks contaminated with chemicals and 

heavy metals, is another cause of cancer. Environmental 

pollution includes water, soil, and air pollution, all of which 

can seriously endanger the health of society and cause cancer. 

The risk attributable to environmental factors of cancer in the 

preliminary studies conducted in this regard is unclear and 

estimated to be less than 3-4%. Studies conducted after the 

early 1980s have provided extensive and new evidence 

regarding environmental exposures related to cancer, 

including the presence of arsenic in water and exposure to 
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radio waves because of the widespread application of mobile 

phones. However, there is no accepted general and 

comprehensive estimate of the attributable risk for 

environmental cancer, and the estimates made regarding 

particular risk factors also have significant differences.[32, 33]  

What makes it difficult to conclude the relationship between 

exposure to environmental pollutants and cancer in humans is 

the inherent characteristics related to these compounds' 

toxicity and the methodological aspects of the epidemiological 

study applied. Indeed, it can be said that the evaluation of the 

exposure level as well as the study methodology has been the 

main basis of all the studies conducted regarding the 

relationship between environmental pollutants and cancer. The 

combination of strong study design, advanced exposure 

evaluation along with a better understanding of the disease 

mechanism and the use of exposure biomarkers can lead to the 

strengthening of epidemiological evidence. In work 

environments and under special working conditions, many 

substances and compounds are known to cause cancer in 

workers. According to the duration or intensity of this 

exposure, the burden of cancer among workers can be very 

high. About 4-5% of all cancers in developed societies are due 

to occupational factors.[9] Although limiting the amount of 

exposure can be very effective in preventing these types of 

cancers, in middle- and low-income countries, these 

occupational exposures are still a particular concern. 

Compared to high-income countries, in these countries, the 

exposure rate is likely to be higher, there is less strictness 

regarding the laws and regulations applied, and hazardous 

exposures happen in small industrial workshops.[13, 34] For 

example, Asbestos, which is one of the important causes of 

occupational lung cancer and the unique factor of malignant 

mesothelioma, as a rare and deadly cancer, was used in 

industrialized countries for purposes such as brake pad 

insulation and fire protection until 1980. However, exposure 

to Asbestos remains an environmental and occupational risk in 

many countries.[35] 

Conclusion 

Cancer is the main cause of disability and death in the world. 

Most of the time, cancer is not related to a person's inherent 

biology and occurs mostly due to environmental reasons. A 

significant cause of cancer deaths, especially in men, is due to 

smoking. To decrease these deaths, countries should work on 

preventing the initiation of smoking among young people and 

encourage smokers to quit. In low-income countries, 

especially in sub-Saharan Africa and Asia, a high relation of 

cancer cases are created by infection. In addition, physical 

inactivity/activity and diet can impact the cancer risk. In such 

a way regarding some cancers in the body, excess weight is 

considered a risk factor. Support and education regarding sun 

protection are necessary for all members of society, the health 

care system, families, workshops, schools, mass media, and 

organizations. One of the important points of these studies is 

that it is difficult to assess the exposure level as well as the 

study methodology regarding the impact of occupational and 

environmental pollutants on the prevalence and incidence of 

cancer in society. Although it is the combination of various 

factors and their mutual effects that ultimately leads to the cell 

becoming cancerous, based on the studies conducted in recent 

years, environmental factors play a decisive role in the spread 

and occurrence of this disease. The efforts of the scientific 

community and experts in this field to increase public 

awareness, gain the support of policymakers, and also create 

intersectoral coordination to improve lifestyles, reduce risky 

behaviors, and deal with water, air, and food pollution are of 

strategic importance to deal with cancer. 

Acknowledgments 

None.  

Conflict of interest 
None.  

Financial support 
None.  

Ethics statement 
None.  

References 

1. IARC. World cancer report 2014. International Agency for Research on 
Cancer. 2016. 

2. de Martel C, Georges D, Bray F, Ferlay J, Clifford GM. Global burden 

of cancer attributable to infections in 2018: A worldwide incidence 
analysis. Lancet Glob Health. 2020;8(2):e180-90. doi:10.1016/S2214-

109X(19)30488-7 

3. De Martel C, Ferlay J, Franceschi S, Vignat J, Bray F, Forman D, et al. 
Global burden of cancers attributable to infections in 2008: A review 

and synthetic analysis. Lancet Oncol. 2012;13(6):607-15. 

4. Ali SI, Arnold M, Liesner F, Fesselet JF. Characterization of 
disinfection by-products levels at an emergency surface water treatment 

plant in a refugee settlement in northern Uganda. Water. 

2019;11(4):647. doi:10.3390/w11040647 
5. Kogevinas M. Epidemiological approaches in the investigation of 

environmental causes of cancer: The case of dioxins and water 
disinfection by-products. Environ Health. 2011;10(1):1-10. 

6. Cazzolla Gatti R. Why we will continue to lose our battle with cancers 

if we do not stop their triggers from environmental pollution. Int J 
Environ Res Public Health. 2021;18(11):6107. 

doi:10.3390/ijerph18116107 

7. Vineis P, Xun W. The emerging epidemic of environmental cancers in 
developing countries. Ann Oncol. 2009;20(2):205-12. 

8. Ugai T, Sasamoto N, Lee HY, Ando M, Song M, Tamimi RM, et al. Is 

early-onset cancer an emerging global epidemic? Current evidence and 

future implications. Nat Rev Clin Oncol. 2022;19(10):656-73. 

doi:10.1038/s41571-022-00672-8 

9. Chu J, Zhou C, Guo X, Sun J, Xue F, Zhang J, et al. Female breast 
cancer mortality clusters in Shandong province, China: A spatial 

analysis. Sci Rep. 2017;7(1):105. doi:10.1038/s41598-017-00179-8  

10. Retegui G, Etxeberria J, Ugarte MD. Estimating LOCP cancer mortality 
rates in small domains in Spain using its relationship with lung cancer. 

Sci Rep. 2021;11(1):22273. doi:10.1038/s41598-021-01765-7  

11. Brenner DR, Poirier A, Woods RR, Ellison LF, Billette JM, Demers 
AA, et al. Projected estimates of cancer in Canada in 2022. CMAJ. 

2022;194(17):E601-7. doi:10.1503/cmaj.212097 

12. Brenner DR, Weir HK, Demers AA, Ellison LF, Louzado C, Shaw A, 
et al. Projected estimates of cancer in Canada in 2020. CMAJ. 

2020;192(9):E199-205. doi:10.1503/cmaj.191292 

13. Cogliano VJ, Baan R, Straif K, Grosse Y, Lauby-Secretan B, El 
Ghissassi F, et al. Preventable exposures associated with human 

cancers. J Natl Cancer Inst. 2011;103(24):1827-39. 



Zhang, et al.: Investigating the Relationship Between Lifestyle and Environmental Factors with the Incidence and Prevalence of Cancer 

42                                                                                         Clinical Cancer Investigation Journal Volume 12 | Issue 6 | November – December 2023 

14. Eriksen M, Mackay J, Ross H. The tobacco atlas: American Cancer 

Society; 5th ed. Abu Dhabi at the World Conference on Tobacco OR 

Health. 2015: 125-1300. 
15. Thun MJ, Carter BD, Feskanich D, Freedman ND, Prentice R, Lopez 

AD, et al. 50-year trends in smoking-related mortality in the United 

States. N Engl J Med. 2013;368(4):351-64. 
16. IARC Working Group on the Evaluation of Carcinogenic Risks to 

Humans World Health Organization. Smokeless tobacco and some 

tobacco-specific N-nitrosamines. World Health Organization; 2007. 
17. Öberg M, Jaakkola MS, Woodward A, Peruga A, Prüss-Ustün A. 

Worldwide burden of disease from exposure to second-hand smoke: A 

retrospective analysis of data from 192 countries. Lancet. 
2011;377(9760):139-46. 

18. Akl EA, Gunukula SK, Aleem S, Obeid R, Jaoude PA, Honeine R, et 

al. The prevalence of waterpipe tobacco smoking among the general 
and specific populations: A systematic review. BMC Public Health. 

2011;11(1):1-12. 

19. de Martel C, Forman D, Plummer M. Gastric cancer: Epidemiology and 
risk factors. Gastroenterol Clin N Am. 2013;42(2):219-40. 

20. Forman D, de Martel C, Lacey CJ, Soerjomataram I, Lortet-Tieulent J, 

Bruni L, et al. Global burden of human papillomavirus and related 
diseases. Vaccine. 2012;30:F12-23. 

21. World Health Organization. A review of human carcinogens: Part B: 

Biological agents. World Health Organization, International Agency 
for Research on Cancer; 2012. pp.320-400. 

22. Esposito K, Chiodini P, Colao A, Lenzi A, Giugliano D. Metabolic 

syndrome and risk of cancer a systematic review and meta-analysis. 
Diabetes Care. 2012;35(11):2402-11. 

23. Esposito K, Ciardiello F, Giugliano D. Unhealthy diets: A common soil 

for the association of metabolic syndrome and cancer. Endocrine. 
2014;46(1):39-42. 

24. Baan R, Straif K, Grosse Y, Secretan B, El Ghissassi F, Bouvard V, et 

al. Carcinogenicity of alcoholic beverages. Lancet Oncol. 
2007;8(4):292-3. 

25. Boffetta P, Hashibe M, La Vecchia C, Zatonski W, Rehm J. The burden 

of cancer is attributable to alcohol drinking. Int J Cancer. 
2006;119(4):884-7. 

26. Van de Luitgaarden IA, Bardach AE, Espinola N, Schrieks IC, Grobbee 

DE, Beulens JW. Alcohol-attributable burden of cancer in Argentina. 

BMC Public Health. 2022;22(1):124. doi:10.1186/s12889-022-12549-
7 

27. Kushi LH, Doyle C, McCullough M, Rock CL, Demark-Wahnefried 

W, Bandera EV, et al. American Cancer Society Guidelines on nutrition 
and physical activity for cancer prevention: reducing the risk of cancer 

with healthy food choices and physical activity. CA Cancer J Clin. 

2012;62(1):30-67. 
28. Jorgensen CM. Scientific recommendations and human behavior: 

Sitting out in the sun. Lancet. 2002;360(9330):351-2. 

29. Fransen M, Karahalios A, Sharma N, English DR, Giles GG, Sinclair 
RD. Non-melanoma skin cancer in Australia. Med J Aust. 

2012;197(10):565-8. 

30. Douglass A, Fioletov V, Godin-Beekmann S, Müller R, Stolarski RS, 
Webb A, et al. Scientific assessment of ozone depletion: 2010, chapter 

2-stratospheric ozone and surface ultraviolet radiation. World 

Meteorological Organization, 2011. 
31. Gallagher RP, Rivers JK, Lee TK, Bajdik CD, McLean DI, Coldman 

AJ. Broad-spectrum sunscreen use and the development of new nevi in 

white children: A randomized controlled trial. Jama. 
2000;283(22):2955-60. 

32. Boffetta P. Human cancer from environmental pollutants: The 

epidemiological evidence. Mutat Res-Envirn Muta. 2006;608(2):157-
62. 

33. Clapp RW, Howe GK, Jacobs M. Environmental and occupational 

causes of cancer re-visited. J Public Health Policy. 2006;27(1):61-76. 
34. Stellman JM. Encyclopaedia of occupational health and safety: The 

body, health care, management, and policy, tools and approaches. 

International Labour Organization; 1998. 1250-350. 
35. Pasetto R, Terracini B, Marsili D, Comba P. Occupational burden of 

asbestos-related cancer in Argentina, Brazil, Colombia, and Mexico. 

Ann Glob Health. 2014;80(4):263-8. 

 

 

 

 

 

 

 

 

 


