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Introduction: Colorectal Cancer (CRC) is one of the commonest malignancies around the world. The 
incidence of this cancer is fast rising in developing countries owing to rapid urbanization and the 
adoption of ‘Western lifestyle’. The rise in the incidence among the emigrants from low to high 
prevalence areas points to an environmental/lifestyle related factor in the etiology of this cancer. This 
study was undertaken to analyze lifestyle associated risk factors in etiology of CRC in north India. 
Material and methods: This case-controlled study conducted at a tertiary care teaching hospital in 
North India. All consecutive consenting adult patients of either gender with histopathological 
diagnosis of CRC were enrolled in the study and interviewed within one month of diagnosis. 
Demographic variables, details of physical activity and personal habits like smoking and alcohol use 
were recorded.  
Results: The study included ages and sex matched 85 cases and 109 controls. Males constituted 74% 
of cases. Ascending colon was the mainly involved site and adenocarcinoma was the most common 
histological category. The mean BMI and average energy expenditure was significantly lower among 
cases. The average duration and number of cigarettes/bidis smoked per day was higher among cases 
(17.54±6.4 vs 10.79±3.4, P =.002) and so was the mean duration of alcohol intake (21.25±6.2 vs 
13.49±5.2 years). 
Conclusion:  The study revealed that obesity, alcohol use and smoking of either cigarettes or bidis 
was associated with increased risk of CRC. Physical activity, on the other hand was found to have 
protective effect on CRC.  
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INTRODUCTION 

 

Colorectal Cancer (CRC) is one of the commonest 
malignancies around the world. According to GLOBOCAN 
2018 data, CRC is the third most deadly and fourth 
mostdiagnosed cancer in the world.1CRCwas encountered 
generally less frequently in developing nations as compared to 
the developed nations, but with increasing urbanization and the 
adoption of ‘Western lifestyle’ developing countries are fast 
catching up in the increasing incidence of this preventable 
cancer2,3. The prevalence of this malignancy in India is 
relatively low. However, five-year survival rate of CRC in 
India is one of the lowest in the world at less than 40%.4 The 
incidence rate of colorectal cancer in India (4.3 and 
3.4/100,000) is comparably lower than the other Asian 
countries. Overall lifetime risk of developing colon cancer 
among Indians was found ranging from 1/167-1/500 for 
females to 1/167-1/250 for males. The lifetime risk of 
developing rectal cancer ranged from 1/200-1/500 for females 
to 1/100-1/353 for males.5The epidemiological disparity in the 
incidence of CRC between developed and developing 

countries has been one of the thrust areas of research in the 
Western world specifically concerning likely risk factors 
etiologically related to its development.6 

 

Lifestyle has gradually assumed importance in a variety of 
diseases, CRC being no exception. The role of obesity and 
sedentary lifestyle has been postulated to give rise to a 
hyperinsulinemic state, providing a greater risk in the 
causation of this cancer. In addition, alcohol and tobacco use 
are known risk factors in its causation. Calcium, vitamin D, 
folate, and low dose aspirin are being evaluated as 
chemopreventive agents in CRC.7, 8With increasing 
urbanization and the adoption of a ‘Western-lifestyle’, Asian 
countries are fast catching up in the growing incidence of this 
preventable cancer.9The rise in the incidence of CRC among 
the emigrants from a low prevalence areas to one of the high 
endemicity regions again points to an environmental 
factor/lifestyle related factor in the etiology of this 
cancer.10This is a matter of concern in our part of the world, 
already burdened by other communicable and degenerative 
diseases. Despite ongoing research on likely risk factors, the 
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etiopathogenesis of CRC remains uncertain. The role of 
alcohol use and smoking in causation of colorectal 
malignancies is far from clear. More specific answers to these 
questions would go a long way in alleviating this largely 
preventable disease.  
 

AIMS AND OBJECTIVES 
 

To study lifestyle associated risk factors in etiology of 
colorectal cancers. 
 

Subjects and Methods 
 

Study Design It was acase control study conducted at a tertiary 
care teaching hospital in North Indiafrom July 2010 till 
October 2011. All consecutive patients of either gender 
between 18-80 years of age, with histopathological diagnosis 
of CRC were enrolled in the study. Informed consent was 
taken from all the patients as per Helsinki and ICMR 
guidelines. The cases were interviewed within a month of 
diagnosis being established. Pregnant females, patients on 
hormone replacement therapy or contraceptive pills and those 
with history of cholecystectomy were excluded from the study. 
 

Controls Population controls were taken from healthy and 
asymptomatic relatives accompanying patients in the various 
outpatient and indoor departments of the hospital. All controls 
were free from any cancer or gastrointestinal problems. 
Controls were matched by sex 5-year age groups. 
 

Protocol Demographic variables namely height, weight, and 
body mass index (BMI) were obtained. A BMI of 19 to 25 was 
considered normal, 25 to 30 overweight and more than 30 
kg/m2 obese. Details of physical activity either structured, 
occupational, or recreational were recorded. This was used to 
arrive at average weekly energy expenditure using standard 
tables. Personal habits like alcohol intake and smoking were 
recorded. Cigarette/bidi smoking was quantified in terms of 
numbers smoked per day and for number of years. Similarly, 
alcohol consumption was quantified in terms of daily, weekly, 
and occasional use. Also, source of water supply viz tap water, 
pond or well was confirmed and any industry near the source 
was verified. Daily intake of prescription drugs or vitamin 
supplements was scrutinized. A family history of cancer was 
explored. The site of the cancer as also its morphological and 
histological type was recorded. 
 

Statistical analysis 
 

All data was analysed using SPSS version 10 software. 
Unconditional logistic regression was used to estimate the 
odds ratio (OR) confidence interval (Cl) and significance 
levels. The cases and controls were compared for various risk 
factors and multivariate logistic regression analysis was 
performed for the entire data set using parameters which were 
found to be significant in univariate analysis (value of < 0.05). 
The effect of increasing dose response for various risk factors 
was assessed by considering the least value as reference odds 
ratio equivalent to 1. 
 

RESULTS 
 

The study included 85 cases and 109 controls, matched by sex 
and 5-years age groups. Generally, the patients and controls 
belonged to north India (37%). Males constituted 74% of cases 
as against 26% females and amongst controls males 
constituted 73%, against females forming 27%. Mean age was 
comparable for cases and controls. Majority of the patients and 
controls belonged to the Indian state of Punjab (cases 34%, 

controls 30%).Farmers (cases 16.4%, controls 5.5%), office 
workers (cases 28.24%, controls 21.1%),factory workers 
(cases 16.4%, control 20.2%), businesspersons (cases 4.7%, 
controls 8.2%), and homemakers (cases 24.7%, controls 
21.1%) was the breakup of the occupation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Site of Tumour Ascending colon was the main involved site of 
colonic cancer; followed by sigmoid colon, and descending 
colon. Transverse colon was the site of malignancy in only 4% 
of cases (Pie Diagram). Histologically, 94% of the patients had 
adenocarcinoma, 5% mucinous and only 1% had signet cell 
carcinoma. A family history of colorectal carcinoma or colonic 
polyps was available in only 7 (8.24%) out of 85 patients, 
constituting the group with hereditary syndromes.  
 

Body Mass Index (BMI) The meanBMI among cases was 22 + 
3.9 kg/m2which was significantly lower that average BMI of 
controls (25.2 + 3.12kg/m2). The difference was significant 
(P=.001) and is expected as any malignant disease leads to 
malaise, anorexia and weight loss. 
 

Physical Activity Energy expenditure per week (a reflection of 
physical activity) was seen to be higher in controls in the 
16000-19000, OR 0.205, 90% Cl 0.071 - 0.593, P=.006 
(19000-22000 Cal), OR 0.286, 95% CI 0.117 - 0.698, P=.003 
and in the >22000 Calgroup, OR 0.313, 95% CI 0.118 - 0.834, 
P =.002.Energy expenditure per week was seen to be 
significantly higher among controls compare to the cases 
(Table 1). 
 

Table 1 Average Weekly Energy Expenditure 
 

Energy 
Expenditure 
(Cal/week) 

Cases 
 

Controls 
 

OR 
Cl 

P 
valueLower Upper

Sedentary (< 16000) 21(24.71%) 9 (8.2%) 1    
Low (16000-19000) 11(12.94%) 23 (21.1%) .205 0.071 .593 .006 

Moderate (> 19000-22000) 34(40.0%) 51(46.7%) .286 0.117 .698 .003 
High (> 22000) 19(22.3%) 26 (23.8%) .313 0.118 .834 .002 

 

Smoking The number of smokers and non-smokers was 
comparable in the two groups.  However, the average number 
of cigarettes/bidis smoked per day was higher among cases 
(17.54±6.4 vs 10.79±3.4, P =.002) as also was the duration of 
smoking among cases (21.25±6.29 vs 15.79±3.82 years, P 
=.002). 
 

Alcohol The number of alcohol-users and teetotalers was 
comparable among cases and controls. The type of alcohol or 
the frequency of alcohol intake was also comparable between 
the two groups and was not statistically significant. However, 
the mean duration of alcohol intake was higher amongst cases 
(21.25±6.2 vs 13.49±5.2 years) and this was statistically 
significant (P =.03). 
 
 

 
Pie Diagram Frequency of Involvement of Various Sites IN CRC 
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Univariate Analysis 
 

Lifestyle risk factors that were significantly associated with 
risk of CRC are presented in Table 2. 
 

Table 2 Univariate Analysis of Lifestyle Factors Associated 
With Risk of Colorectal Carcinoma 

 

Risk Factors Cases Controls P values 
Smoking Duration (in years) 24 19 < 0.002 
Smoking Number (per day) 24 19 < 0.002 
Alcohol Duration (in years) 30 43 < 0.03 
Physical Activity 85       109 0.002 

 

Multivariate Analysis  
 

Multivariate Analysis was carried out for factors which had 
significant association with colorectal carcinoma on univariate 
analysis. On multivariate analysis, the duration of smoking, 
number of cigarettes/bidis smoked, and duration of alcohol 
consumptiondid not carry a significant association with risk of 
CRC. On the hand, physical activity was found to be protective 
(P=.002). 
 

DISCUSSION 
 

Colorectal carcinomais one of the most diagnosed cancers in 
the western world. International correlation studies have 
shown that the highest incidence of colorectal cancer occurs in 
North America, Great Britain, and parts of Europe and that the 
lowest incidences of colon cancer occur in Asia, Latin 
America and Africa.11,12,13Migrant studiesshow an elevation in 
risk of colon cancer in populations that have moved from low 
incidence areas like Japan, China, and South Asia to high 
incidence areas like United States, and Great Britain.8 These 
findings suggest that the variation in colon cancer incidence is 
strongly influenced by environmental factors. Recent reports 
suggest that lifestyle factors like physical activity, obesity, 
cigarette smoking, alcohol use, and certain vitamins and 
medications may contribute to the variation in colon cancer 
risk.14,15 

 

Body Mass Index and Physical Activity 
 

Obesity especially abdominal obesity has been found to have 
strong association with increased risk of CRC. About 11% of 
CRC cases in Europe have been attributed to increased BMI 
and obesity.16,17For every 2kg/m2 risein BMI the risk of CRC 
increases by 7%.18Obesity is associated with alteration of the 
adipocytokines. Low levels of adiponectin and leptin have 
been found in the patients of CRC.19,20However, in the current 
study, we found a statistically lower BMI among cases 
compared to controls (22+ 3.9 vs 25.2 ± 3.12 kg/m2P =.001). 
This may reflectanorexia and loss of weight induced because 
of the malignant process. The low BMI has been implicated as 
one of the poor predictors of long-term outcome in the patients 
of CRC.21The body weight four to five years prior to the 
detection of the malignant process could have helpeddecide 
whether a low or high BMI was etiological on colorectal 
cancer risk. Unfortunately, weight record was not available in 
almost any of the patients, majority of them being from 
agrarian background. Therefore, BMI as an etiological factor 
in colorectal cancer cannot be commented upon in the current 
study. 
 

Physical activity, however remained a factor after multivariate 
analysis. Increasing energy expenditure (therefore increased 
physical activity) was found to be highly protective, especially 
in the moderate (P =.003) and heavy (P =.002) categories. 
Though no specific trend was evident in mild physical activity, 

any type of physical activity, occupational, recreational, or 
structured, was found to be protective. To rule out the effect of 
malignant process on reduced physical activity seen among the 
cases, the routine activity one to two years prior to detection of 
CRC was recorded. However, the correctness and truthfulness 
of recall could still be a confounding factor. 
 

A higher total calorie intake in absence of physical activity 
leads to obesity and is associate with increased risk of 
CRC.22,23But physical activity, in any form- occupational or 
structured, carries an independent protective association with 
incidence of CRC.24,25High BMI and low physical activity tend 
to induce a hyperinsulinemic state in addition to alteration of 
adipocytokine levels. Hyperinsulinemia, in turn, induces 
proliferation of colonocytes, resulting in the increased risk of 
CRC.26 

 

Alcohol Mean duration of alcohol consumption was 
statistically higher amongst casescompared to controls (21.25 
years vs13.49 years, P =.03). Forty percent of cases as against 
16% for controls consumed alcohol daily. This indicates that 
increasing duration of alcohol consumption is a risk factor in 
etiology of CRC. However, this factor was seen only on 
univariate analysis in our study. Our study on the effect of 
alcohol is in consonance with those of Song-Yi Park et al and 
Tzu-Chiao Lin et al, who in their study on effect of alcohol, 
found that amount and duration of alcohol intake was directly 
related to increased risk of colon cancer.27,28Alcohol 
potentially adversely influences the folate and one-carbon 
metabolism in the large intestine mucosa, where the cell 
proliferation rate is high. Intestinal bacteria have high alcohol 
dehydrogenase (ADH) activity leading to a profound increase 
of the concentration of acetaldehyde. Acetaldehyde has a 
strong anti-folate effect. The combination of high alcohol-low 
folate and the MTHFR677TT genotype are related to markedly 
elevated serum levels of homocysteine and to DNA 
hypomethylation.29 

 

Smoking 
 

The average duration of smoking and the average number of 
cigarettes / bidis smoked among cases was significantly higher 
compared to controls in this study on univariate analysis (P= 
.002). Our study is in consonance with other studies on 
smoking and risk of CRC. Slattery ML et al observed 
approximately a 50% increase in colon cancer risk from 
smoking over a pack of cigarettes per day among both men 
and women. The risk among smokers increased even more if 
they also had elevated BMI. The study also found that those 
who quit smoking remained at increased risk, even after 10 
years.30Cigarette smoking increases the risk of CRC in a dose-
dependent manner with intensity and duration. Smoking is 
associated with rise in serum cotinine, O-cresol sulfate and 
hydroxycotinine. Cross AJ et al found that individuals with 
detectable levels of hydroxycotinine and cotinine had an 
increased CRC risk but not those with detectable level of O-
cresol sulfate did not.31Smoking likely increases the risk of 
CRC through the microsatellite instability pathway, 
characterized by microsatellite instability, CpG island 
methylator phenotype positive, and BRAF mutation.32 

 

CONCLUSION 
 

This case control study was conducted to ascertain the lifestyle 
risk factors associated with the increased risk of colorectal 
cancer among north Indian population. The study revealed that 
obesity, alcohol use and smoking of either cigarettes or bidis 
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was associated with increased risk of CRC. Both, smoking 
duration and numbers smoked per day were the risk factors for 
development of CRC. Longer duration of alcohol use was 
found to be associated with CRC risk. Physical activity, on the 
other hand was found to have protective effect on CRC.  
 

Limitatons of the Study: The findings in the study, except for 
BMI, are based on the subjective responses from the 
patients/relatives which could vary depending on recall, 
awareness, intelligence, and literacy level of the responder. 
 

CONFLICT OF INTEREST Nil 
 

Contribution of Authors 
 

AK Handa- Concept, organization, conduct of study, and 
statistical analysis. 
Arun Tyagi- Overall supervision, internet search, and 
preparation of manuscript. 
A. K. Srivastava- Proof reading 
 

References 
 

1. Rawla P, Sunkara T, Barsouk A. Epidemiology of 
colorectal cancer: incidence, mortality, survival, and 
risk factors. Prz Gastroenterol. 2019;14(2):89-103. 
Epub 2019 Jan 6. PMID: 31616522; PMCID: 
PMC6791134. doi: 10.5114/pg.2018.81072. 

2. Patil PS, Saklani A, Gambhire P, Mehta S, Engineer R, 
De'Souza A, Chopra S, Bal M. Colorectal Cancer in 
India: An Audit from a Tertiary Center in a Low 
Prevalence Area. Indian J Surg Oncol. 2017 
Dec;8(4):484-490. doi: 10.1007/s13193-017-0655-0. 
Epub 2017 Apr 22. PMID: 29203978; PMCID: 
PMC5705504. 

3. Siegel, R.L., Miller, K.D., Goding Sauer, A., Fedewa, 
S.A., Butterly, L.F., Anderson, J.C., Cercek, A., Smith, 
R.A. and Jemal, A. (2020), Colorectal cancer statistics, 
2020. CA A Cancer J Clin, 70: 145-
164. https://doi.org/10.3322/caac.21601 

4. Allemani C, Weir HK, Carreira H, Harewood R, Spika 
D, Wang XS, et al; CONCORD Working Group. 
Global surveillance of cancer survival 1995-2009: 
analysis of individual data for 25,676,887 patients from 
279 population-based registries in 67 countries 
(CONCORD-2). Lancet. 2015 Mar 14;385(9972):977-
1010. doi: 10.1016/S0140-6736(14)62038-9. Epub 2014 
Nov 26. PMID: 25467588; PMCID: PMC4588097. 

5. Asthana S, Khenchi R, Labani S. Incidence of 
colorectal cancers in India: A review from population-
based cancer registries. Curr Med Res Pract [online] 
2021;11:91-6.URL:  
 http://www.cmrpjournal.org/text.asp?2021/11/2/91/314
029[cited January 07, 2022] 

6. Sawicki, T.; Ruszkowska, M.; Danielewicz, A.; Nied 
´zwiedzka, E.; Arłukowicz, T.; Przybyłowicz, K.E. A 
Review of Colorectal Cancer in Terms of 
Epidemiology, Risk Factors, Development, Symptoms 
and Diagnosis. Cancers 2021, 13, 2025. DOI: 
https://doi.org/10.3390/cancers13092025.  

7. Lamprecht, S., Lipkin, M. Chemoprevention of colon 
cancer by calcium, vitamin D and folate: molecular 
mechanisms. Nat Rev Cancer, 2003;3(8): 601–614 DOI: 
https://doi.org/10.1038/nrc1144.  

8. Baron John A, Cole Bernard F, Sandler Robert S, Haile 
Robert W, Ahnen D, Bresalier R et al, A Randomized 
Trial of Aspirin to Prevent Colorectal Adenomas. New 

England Journal of Medicine, 2003; 348(10):891-99. 
DOI: 10.1056/NEJMoa021735PMID- 12621133.  

9. World Health Organisation: International Agency for 
Research on Cancer; Globocan 2020- 356 India Fact 
Sheets [Cited on January 05, 2022] URL: chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/viewer.
html?pdfurl=https%3A%2F%2Fgco.iarc.fr%2Ftoday%2
Fdata%2Ffactsheets%2Fpopulations%2F356-india-fact-
sheets.pdf&clen=315037&chunk=true 

10. Whitte more AS. Colorectal cancer incidence among 
Chinese in North America and the People's Republic of 
China: variation with sex, age and anatomical site. Int J 
Epidemiol. 1989 Sep;18(3):563-8. doi: 
10.1093/ije/18.3.563. PMID: 2807658. 

11. Colorectal cancerburden in EU-27 Source: ECIS - 
European Cancer Information System (Online), URL: 
https://ecis.jrc.ec.europa.eu[Cited January 05, 2022] 

12. American Cancer Society: Colorectal  Cancer Facts  &  
Figures  2020-2022 p4 (Online)[Cited January 05, 
2022] URL: 
https://www.cancer.org/content/dam/cancer-
org/research/cancer-facts-and-statistics/colorectal-
cancer-facts-and-figures/colorectal-cancer-facts-and-
figures-2020-2022.pdf  

13. World Health Organisation: International Agency for 
Research on Cancer; Globocan 2020- Colorectal Cancer 
Available from: chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/viewer.
html?pdfurl=https%3A%2F%2Fgco.iarc.fr%2Ftoday%2
Fdata%2Ffactsheets%2Fcancers%2F10_8_9-
Colorectum-fact-
sheet.pdf&clen=736319&chunk=true[Cited January 05, 
2022] 

14. Zhang QL, Zhao LG, Li HL, Gao J, Yang G, Wang J, 
Zheng W, Shu XO, Xiang YB. The joint effects of 
major lifestyle factors on colorectal cancer risk among 
Chinese men: A prospective cohort study. Int J Cancer. 
2018 ;142(6):1093-1101. doi:10.1002/ijc.31126. Epub 
2017 Nov 6. PMID: 29055095; PMCID: PMC5816935  

15. Kai Wang,WenjieMa,KanaWu,ShujiOgino,Andrew T. 
Chan,Edward L. Giovannucci,Mingyang Song. Healthy 
lifestyle, endoscopic screening, and colorectal cancer 
incidence and mortality in the United States: A 
nationwide cohort study PLOS Medicine, 18(2), 
e1003522 - February 2021 URL: 
https://doi.org/10.1371/journal.pmed.1003522. 

16. Bardou M, Barkun AN, Martel M. Obesity and 
colorectal cancer. Gut. 2013 Jun;62(6):933-47. doi: 
10.1136/gutjnl-2013-304701. Epub 2013 Mar 12. 
PMID: 23481261 

17. Kim Y, Kim Y, Lee S. An association between colonic 
adenoma and abdominal obesity: a cross-sectional 
study. BMC Gastroenterol. 2009 Jan 15;9:4. doi: 
10.1186/1471-230X-9-4. PMID: 19144203; PMCID: 
PMC2635368 

18. Moghaddam, Alireza Ansary, Woodward, Mark, 
Huxley, Rachel, Obesity and Risk of Colorectal Cancer: 
A Meta-analysis of 31 Studies with 70,000 Events. 
Cancer Epidemiol Biomarkers Prev. 2007; 16(12): 
2533-47 DOI: 10.1158/1055-9965.EPI-07-0708 

19. Gulcelik MA, Colakoglu K, Dincer H, Dogan L, 
Yenidogan E, Gulcelik NE. Associations between 
Adiponectin and Two Different Cancers: Breast and 
Colon [Internet]. Vol. 13, Asian Pacific Journal of 



International Journal of Current Medical And Pharmaceutical Research, Vol. 8, Issue, 01(A), pp. 51-55, 2022 

 

 55

Cancer Prevention. Asian Pacific Organization for 
Cancer Prevention; 2012. p. 395–8. Available from: 
http://dx.doi.org/10.7314/APJCP.2012.13.1.395 

20. Kim HR. Obesity-Related Colorectal Cancer: The Role 
of Leptin. Ann Coloproctol. 2015 Dec;31(6):209-10. 
doi: 10.3393/ac.2015.31.6.209. Epub 2015 Dec 31. 
PMID: 26812923; PMCID: PMC4724700 

21. Shahjehan Faisal, Merchea Amit, Cochuyt Jordan J, Li 
Zhuo, ColibaseanuDorin T, Kasi P Murtaza, Body Mass 
Index and Long-Term Outcomes in Patients with 
Colorectal Cancer. Frontiers in Oncology, 2018; 8: 620. 
DOI=10.3389/fonc.2018.00620. 00620 

22. Lyon JL, Mahoney AW, West DW, Gardner JW, Smith 
KR, Sorenson AW, Stanish W. Energy intake: its 
relationship to colon cancer risk. J Natl Cancer Inst. 
1987 May;78(5):853-61. URL: 
https://pubmed.ncbi.nlm.nih.gov/3033383/ PMID: 
3033383. 

23. Mao Y, Pan S, Wen SW, Johnson KC; Canadian Cancer 
Registries Epidemiology Research Group. Physical 
inactivity, energy intake, obesity and the risk of rectal 
cancer in Canada. Int J Cancer. 2003 Jul 20;105(6):831-
7. doi: 10.1002/ijc.11159. PMID: 12767070.  

24. Wolin KY, Yan Y, Colditz GA, Lee IM. Physical 
activity and colon cancer prevention: a meta-analysis. 
Br J Cancer. 2009 Feb 24;100(4):611-6. doi: 
10.1038/sj.bjc.6604917. Epub 2009 Feb 10. PMID: 
19209175; PMCID: PMC2653744.  

25. Shaw E, Farris MS, Stone CR, Derksen JWG, Johnson 
R, Hilsden RJ, Friedenreich CM, Brenner DR. Effects 
of physical activity on colorectal cancer risk among 
family history and body mass index subgroups: a 
systematic review and meta-analysis. BMC Cancer. 
2018 Jan 11;18(1):71. doi: 10.1186/s12885-017-3970-5. 
PMID: 29325535; PMCID: PMC5763991.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

26. Chen, X., Liang, H., Song, Q. et al. Insulin promotes 
progression of colon cancer by upregulation of ACAT1. 
Lipids Health Dis 17, 122 (2018). 
https://doi.org/10.1186/s12944-018-0773-x.  

27. Song-Yi Park, Lynne R Wilkens, Veronica Wendy 
Setiawan, Kristine R Monroe, Christopher A Haiman, 
Loïc Le Marchand, Alcohol Intake and Colorectal 
Cancer Risk in the Multiethnic Cohort Study, American 
Journal of Epidemiology, Volume 188, Issue 1, January 
2019, Pages 67–76, https://doi.org/10.1093/aje/kwy208.  

28. Tzu-Chiao Lin, Wu-ChienChien, Je-Ming Hu, Nian-
Sheng Tzeng, Chi-Hsiang Chung, Ta-Wei Pu,et al Risk 
of colorectal cancer in patients with alcoholism: A 
nationwide, population-based nested case-control study. 
PLOS ONE, 2020; 15(5): e0232740. DOI: 
https://doi.org/10.1371/journal.pone.0232740.  

29. Edward Giovannucci, Alcohol, One-Carbon 
Metabolism, and Colorectal Cancer: Recent Insights 
from Molecular Studies, The Journal of Nutrition, 2004; 
134(9): 2475S-24781S, 
DOI:https://doi.org/10.1093/jn/134.9.2475S. 

30. Slattery ML, Potter JD, Friedman GD, Ma KN, 
Edwards S. Tobacco use and colon cancer. Int J Cancer. 
1997 Jan 27;70(3):259-64. doi: 10.1002/(sici)1097-
0215(19970127)70:3<259::aid-ijc2>3.0.co;2-w. 
Erratum in: Int J Cancer 1997 May 16;71(4):706. 
PMID: 9033624.   

31. Cross AJ, Boca S, Freedman ND, Caporaso NE, Huang 
WY, Sinha R, Sampson JN, Moore SC. Metabolites of 
tobacco smoking and colorectal cancer risk. 
Carcinogenesis. 2014 Jul;35(7):1516-22. doi: 10.1093/ 
carcin/bgu071. Epub 2014 Mar 19. PMID: 24648381; 
PMCID: PMC4076812. 

32. Botteri E, Borroni E, Sloan EK, Bagnardi V, Bosetti C, 
Peveri G, Santucci C, Specchia C, van den Brandt P, 
Gallus S, Lugo A. Smoking and Colorectal Cancer 
Risk, Overall and by Molecular Subtypes: A Meta-
Analysis. Am J Gastroenterol. 2020 Dec;115(12):1940-
1949. PMID: 32773458. doi: 10.14309/ 
ajg.0000000000000803.  

 
 
 
 
 
 
 
 
 
 
 

How to cite this article:  
 

Handa A. K et al (2022) 'A Study Lifestyle Associated Risk Factors in Etiology of Colorectal Malignancies', International 
Journal of Current Medical and Pharmaceutical Research, 08(01), pp 51-55.  
 

******* 


