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Abstract

:

Background: Colorectal cancer (CRC), one of the leading public health problems worldwide, is a disease that can be prevented when it is detected in time. The objectives of this cross-sectional study were to investigate the characteristics of colorectal adenomas and whether alcohol consumption and cigarette smoking correlated with the development of advanced adenomas in participants in The National Programme for Early Detection of Colorectal Cancer (NP) in Osijek-Baranja County (OBC), Croatia. Methods: The screening methods were the guaiac Faecal Occult Blood Test (gFOBT), colonoscopy, histological analysis, and risk factor questionnaire. Results: The results showed the presence of adenomas in 136 men (57.4%) and 101 women (42.6%), p < 0.001. There was one adenoma in 147 (62%) most commonly located in sigmorect, in 86 (59%) participants, and 44 (18.6%) participants had multiple adenomas, most commonly found in multi loc, p < 0.001. According to size, 118 (49.8%) of all adenomas were between 0.1 and 0.9 cm, while adenomas of 3 cm 19 (8%) were the fewest, p < 0.001. There were 142 (59.9%) advanced adenomas. Conclusions: Adenoma development in the OBC population was correlated with predictors: adenoma size, high-grade dysplasia, smoking and alcohol consumption of 20 g per day. Non-smoking was found to be a health protective behaviour.
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1. Introduction


CRC one of the leading public health problems worldwide, is a disease that can be prevented when it is detected in time. According to Global Cancer Incidence, Mortality and Prevalence (GLOBOCAN), CRC was the third most common cancer in men, after lung cancer and prostate cancer, while in women it was the second most common cancer, after breast cancer, but a number one cause of death [1]. A high incidence rate was recorded in Australia, New Zealand, North America and Europe, while the rate was lower in Africa and South and Central Asia [2]. According to the Croatian Cancer Registry, there were 2143 (16%) CRCs in men and 1516 (14%) in women in 2017 [3]. It is widely accepted that most CRCs arise from adenomas (adenoma–carcinoma sequence) [4]. Specific adenoma characteristics are related with higher risks for CRC development: size (≥10 mm), villous histology, and high-grade dysplasia.



The development of advanced adenomas and carcinomas is associated with behavioural risk factors that were researched in many studies, and the following were identified: cigarette smoking [5,6], obesity [7,8,9], red meat and processed meat consumption [10,11], and alcohol consumption [12,13]. The World Cancer Fund and American Institute for Cancer Research data analysis showed that consuming more than 30 g/day of ethanol in alcoholic drinks is a convincing risk factor for the development of CRC in men and a probable risk factor in women [14]. The International Agency for Research on Cancer (IARC) included colorectal cancer in a list of cancers related to alcohol consumption [15]. Cigarette smoking is confirmed as a risk factor for the development of adenomas and advanced adenomas in both men and women [16]. In the 2012 IARC Volume 100 E, cigarette smoking was recognized as a cause of colorectal cancer [17].



A meta-analysis of the data obtained in 106 observation studies showed a greater risk for CRC development in smokers than in nonsmokers [18]. As there is greater risk for the development of colorectal adenomas in smokers, some authors suggest that smokers should have screening examinations earlier than nonsmokers [19,20]. The CRC incidence varies significantly, depending on geographic position, genetics, and lifestyle [21,22]. This study was conducted in OBC situated in the northeast of Croatia, covering an area of 4152 km2, with a predominantly rural population whose lifestyle is specific and diet is characterized by the overconsumption of fat and refined carbohydrates.



According to data obtained in the 2003 Croatian Adult Health Survey (CAHS), the highest prevalence of poor dietary habits was found in eastern and central Croatia (23.8% and 23.0%, respectively) [23]. OBC suffered devastation during the Croatian Homeland War in the 1990s, and this had a great impact on people’s lifestyle and habits (including alcohol consumption and smoking). The results of the CAHS showed that the highest prevalence of alcohol consumption (14.09%) was recorded in the male population in the eastern region [24], as well as the highest prevalence of smoking (33.10%) [25]. The purpose of this study was to investigate characteristics of colorectal adenomas, and whether alcohol consumption and cigarette smoking correlated with the development of advanced adenomas in participants in the NP in OBC. Identification of probable risk factors related to the development of colorectal adenomas helps in the prevention of colorectal cancers. Primary prevention is focused on the recognition and removal of environmental carcinogens and their metabolic activation, as well as the monitoring of genetic factors, while secondary prevention includes all interventions that can be used to diagnose the disease at early, curable stages or to diagnose premalignant lesions [26]. Treatment options for advanced CRC are limited; therefore, more attention should be directed toward early detection and prevention [27].




2. Materials and Methods


The target population in this study were the participants in the NP in OBC, from December 2013 to July 2017, in the 50–74-years-of-age group, considered at average risk, whose haemoccult test was positive. The test used in this study was the gFOBT. This testing requires three gFOBT cards, consisting of four separate slots to smear a stool sample on a test card. The samples are taken from three consecutive stools. If one of the samples is positive for blood, the participant is referred for a colonoscopy. The participants received a letter explaining the procedure and a written consent form and were asked to fill it in and return it to the Institute of Public Health of OBC by mail. Then, having signed the consent, the participants received three test cards and instructions on how to use them. Test cards with stool samples were then sent back to the Institute by mail and analysed.



The participants whose test results were positive for blood were referred to the University Hospital Osijek for colonoscopy. During the colonoscopy, all polypoid lesions were removed and then analysed at the Clinical Institute of Pathology and Forensic Medicine, University Hospital Osijek. The histological classification of polyps and cancers is based on World Health Organization (WHO) criteria [28]. Out of the adenomatous polyps, advanced adenomas were defined by the presence of the following components: size (≥10 mm), histological grade (high-grade dysplasia), and the degree of villous component (>20%) [29,30]. The malignancy risk in adenomatous polyps correlates with the size, histological type, and dysplasia grade [31].



In participants with adenomas and advanced adenomas, further analysis of their answers in a NP structured questionnaire was performed regarding the risk factors for CRC development. Special attention was given to items regarding alcohol and cigarette consumption: whether a participant consumes alcohol (yes/no), the amount of alcohol consumed per day (≤10 g, ≤20 g, and 30 g or more), whether a participant was a smoker (yes/no/former smoker), the number of cigarettes smoked per day (≤10, ≤20, and 21 or more), the years of smoking (≤10, ≤20, and 21 or more). The categorical data are presented using absolute and relative frequencies. The categorical data differences were tested using the χ2 test, and Fisher’s Exact Test, as necessary (when in m x n table the expected frequency is less than 5 in more than 20% of cases). The post hoc analyses were carried out taking into account Bonferroni or Sidak correction to correct the level of significance, considering that we were carrying out multiple comparisons. Multivariate logistic regression (stepwise method) was applied to derive a prediction model for advanced adenomas. All p values are two-sided. The level of significance, alpha (α), was set at 0.05. MedCalc Statistical Software version 18.11.3 (MedCalc Software bvba, Ostend, Belgium) and SPSS Statistics 23 (IBM Corp., Released 2015. IBM SPSS Statistics for Windows, Armonk, NY, USA) were used for statistical analysis.



Ministry of Health of the Republic of Croatia approved this study (Approval number: 053-02/19–01/623) and ethical committee of Osijek University Hospital (Approval number: R1-1186-2/2019).




3. Results


Within the NP in the Republic of Croatia, 688 persons, aged 50–74 years, in OBC were invited to participate in the period from December 2013 to July 2017. The screening tool was gFOBT, and 86.19% of invitees returned their test kit, and 94.3% of those underwent colonoscopy. An adenomatous polyp was identified in 42.4% of participants.



3.1. Distribution of Participants with Adenomas According to Sex and Age


The number of colorectal adenomas in men aged 50–59, 73 (53.7%), was significantly greater than the number in the 60–69 age range, while in women more adenomas were found in the 60–69 age group (50.5%) than in women aged 50–59. There was a significant difference in distribution of participants according to gender and age (Chi-square test, p < 0.001) (Table 1).




3.2. Distribution of Participants According to the Number of Adenomas and Their Location


There was one adenoma in 147 (62%) participants, and 44 (18.6%) participants had multiple adenomas. One adenoma was most commonly located in sigmorect, in 86 (59%) participants, while two or more adenomas were most commonly found in multi loc. There was a significant difference in distribution of participants according to the number of adenomas and their location (Fisher’s Exact Test, p < 0.001) (Table 2).




3.3. Distribution of Participants According to Size and Location of Adenomas


According to size, 118 (49.8%) of all adenomas were between 0.1 and 0.9 cm, while adenomas of 3 cm 19 (8%) were the fewest. According to location, 48 (41%) adenomas between 0.1 and 0.9 cm and 12 (63.2%) adenomas of 3 cm were found in sigmorect. There was a significant difference in distribution of participants according to location of adenomas and size (Fisher’s Exact Test, p < 0.001) (Table 3).




3.4. Distribution of Participants According to Grade and Location


According to grade, most adenomas are classified as low-grade dysplasia 188 (79.3%), with no significant difference regarding localization. (Table 4).




3.5. Advanced Adenomas


Tubular adenomas were the most common type (82.3%), while tubulovillous adenomas were found in 15.2% of participants, villous in 0.8% of participants, and a combination of tubular and tubulovillous adenomas in 1.7% of participants. Advanced adenomas were found in 59.9% of participants, mostly due to their size (50.2%). High-grade dysplasia was found in 20.7% of adenomas, while a villous component greater than 20% was present in 18.6% of adenomas (Table 5).




3.6. Comparison of Habits in Participants with Adenomas and Advanced Adenomas—Alcohol and Cigarette Consumption


There was significant difference in distribution of participants with adenomas and advanced adenomas according to the amount of alcohol they consume (Fisher’s Exact Test, p = 0.03), cigarette smoking (Chi-square test, p = 0.02) and number of cigarettes per day (Chi-squared test, p = 0.01). A significantly greater number of participants with adenomas consume one or two glasses, up to 10 g of alcohol, in comparison to participants with advanced adenomas (34% or 81% and 41% or 57.7%, respectively). Fewer participants with advanced adenomas were smokers, compared to participants with adenomas (24% or 16.9% and 30% or 31.6%, respectively). According to the number of cigarettes per day, a significantly greater number of participants with advanced adenomas (10% or 18.5%) smoke 21 or more cigarettes, in comparison to participants with adenomas (Table 6).




3.7. Predicting the Probability of Developing Advanced Adenomas


We used logistic regression to evaluate the influence of multiple factors on the probability of developing advanced adenomas (dependent variable). Sex, age, location, size, grade, alcohol and cigarette consumption were used as independent variables. Multivariate logistic regression was applied to derive a prediction model for advanced adenomas.



The results showed that four independent predictors had statistically significant contributions to the prediction model (size, high-grade dysplasia, alcohol consumption, and non-smoking). The entire model was significant (χ2 = 60.3, p < 0.001). Variance in the present advanced adenomas was explained by these predictors in 41.4% of the cases according to Cox and Snell, and in 56.5% of the cases according to Negelkerke, while classification was accurate in 83.2% of the cases. The strongest predictors were adenoma size (odds ratio (OR) is 25.6) and grade (OR is 19.6), while nonsmoking was a health protective behaviour (OR is 0.13) (Table 7).





4. Discussion


The population of OBC that participated in the NP had the second highest incidence of colorectal cancer in the Republic of Croatia, after the City of Zagreb region, in the period from 2007 to 2011 [32]. The research carried out in OBC during the first six years of the NP implementation, until February 2013, showed a large number of diagnosed colorectal cancers and advanced adenomas [33]. Significantly more colorectal adenomas diagnosed in this study were present in men, 57.4%, which complies with other studies [34,35]. The incidence of adenomas among male participants in this study was highest in the age group 50–59 (53.7%), which is corroborated by the results of a study carried out in Teheran [34]. In women, the highest incidence of adenomas was in the age group 60–69 (50.5%). Most adenomas diagnosed in this study were 0.1–0.9 cm (49.8%), which complies with the results obtained in an American study conducted by specialized gastroenterological laboratory Miraca Life Sciences [36].



Advanced adenomas are the research topic of numerous studies, as their potential to develop into colorectal cancer has been recognised. Large adenomas, >3 cm, were detected in 8% of cases in this study, more commonly with high-grade dysplasia (63.2%), in the rectosigmoid colon. The correlation between size and high-grade dysplasia in adenomas was confirmed in research by O’Brien at al. [37]. Advanced adenomas with 1, 2, or 3 components were found in 59.9% of participants in this study, in most cases because of their size (≥1 cm, 50.2%), high-grade dysplasia (20.7%), and villous component >20% (18.6%). Adenoma sizes of 1–1.9 cm and high-grade dysplasia were identified by regression analysis as predictors of developing advanced adenomas. In our study, adenoma size and high-grade dysplasia were important prognostic markers for advanced adenomas development, which is in agreement with other studies [38,39,40,41].



There are reports regarding the increased number of diagnosed CRCs in eastern countries, which is linked to industrialization and changes in living habits [42,43,44,45,46]. The correlation between smoking and the development of pre-cancerous colorectal lesions in both men and women was confirmed in numerous studies [47,48,49], which is in agreement with our study. The participants of this study with diagnosed advanced adenomas smoked more cigarettes per day than participants with adenomas. In this study, regression analysis identified nonsmoking as a health protective behaviour. The participants with advanced adenomas consume larger quantities of alcohol than participants with adenomas. In this study, regression analysis showed that alcohol consumption of more than 20 g per day was a predictor of developing advanced adenomas. These results agree with other studies indicating a correlation between alcohol consumption and colorectal carcinomas in men and women [47,50,51].



This study has certain limitations as it was conducted in one county in the Republic of Croatia and only two behavioural risk factors (alcohol consumption and cigarette smoking) were investigated. Therefore, subsequent studies should include populations from various regions in Croatia, as well as other already identified risk factors of developing advanced adenomas and colorectal carcinomas. Furthermore, the results showed large OR with correspondingly large CI, which is the consequence of a small sample size in this study, and such large effects would be avoided with larger sample size. Increasing the sample size would increase the precision in 95% CI of OR.




5. Conclusions


This study corroborated findings that larger adenomas and high-grade dysplasia adenomas correlated with the development of advanced adenomas. Adenoma size of 1–1.9 cm, high-grade dysplasia, consuming 20 g of alcohol per day, and smoking were identified by multivariate analysis as predictors for developing advanced adenomas in OBC, while nonsmoking was a health protective behaviour.







Author Contributions


Conceptualization, M.Č., S.S., K.M., M.T.V. and A.B.; data curation, M.Č.; formal analysis, M.Č., K.M. and S.S.; investigation, M.Č., S.S., M.T.V. and A.B.; methodology, M.Č., K.M., S.S., M.T.V. and A.B.; project administration, K.K.; software supervision, S.S. and K.M.; visualization, M.Č., K.M., S.S., A.B. and D.H.; writing—original draft, M.Č., K.M., S.S. and D.H. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Bray, F.; Me, J.F.; Soerjomataram, I.; Siegel, R.L.; Torre, L.A.; Jemal, A. Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J. Clin. 2018, 68, 394–424. [Google Scholar] [CrossRef]

	



Global Burden of Disease Cancer Collaboration; Fitzmaurice, C.; Allen, C.; Barber, R.M.; Barregard, L.; Bhutta, Z.A.; Brenner, H.; Dicker, D.J.; Chimed-Orchir, O.; Dandona, R.; et al. Global, Regional, and National Cancer Incidence, Mortality, Years of Life Lost, Years Lived With Disability, and Disability-Adjusted Life-years for 32 Cancer Groups, 1990 to 2015. JAMA Oncol. 2017, 3, 524–548. [Google Scholar] [CrossRef]

	



Croatian National Cancer Registry. Cancer Incidence in Croatia for 2017, Croatian Institute of Public Health. Available online: https://www.hzjz.hr/wp-content/uploads/2017/01/Bilten-2017-final.pdf (accessed on 15 May 2020).

	



Winawer, S.J.; Fletcher, R.H.; Miller, L.; Godlee, F.; Stolar, M.H.; Mulrow, C.D.; Woolf, S.H.; Glick, S.N.; Ganiats, T.G.; Bond, J.H.; et al. Colorectal cancer screening: Clinical guidelines and rationale. Gastroenterology 1997, 112, 594–642. [Google Scholar] [CrossRef]

	



Reid, M.E.; Marshall, J.R.; Roe, D.; Lebowitz, M.; Alberts, D.; Battacharyya, A.K.; Martínez, M.E. Smoking exposure as a risk factor for prevalent and recurrent colorectal adenomas. Cancer Epidemiol. Biomark. Prev. 2003, 12, 1006–1011. [Google Scholar]

	



Jacobson, J.S.; Neugut, A.I.; Murray, T.; Garbowski, G.C.; Forde, K.A.; Treat, M.R.; Waye, J.D.; Santos, J.; Ahsan, H.; Jacobson, J.S. Cigarette smoking and other behavioral risk factors for recurrence of colorectal adenomatous polyps (New York City, NY, USA). Cancer Causes Control 1994, 5, 215–220. [Google Scholar] [CrossRef]

	



Dai, Z.; Xu, Y.; Niu, L. Obesity and colorectal cancer risk: A meta-analysis of cohort studies. World J. Gastroenterol. 2007, 13, 4199–4206. [Google Scholar] [CrossRef]

	



Anderson, J.C.; Messina, C.R.; Dakhllalah, F.; Abraham, B.; Alpern, Z.; Martin, C.; Hubbard, P.M.; Grimson, R.; Shaw, R.D. Body Mass Index. J. Clin. Gastroenterol. 2007, 41, 285–290. [Google Scholar] [CrossRef]

	



Larsson, S.C.; Wolk, A. Obesity and colon and rectal cancer risk: A meta-analysis of prospective studies. Am. J. Clin. Nutr. 2007, 86, 556–565. [Google Scholar] [CrossRef]

	



Larsson, S.C.; Wolk, A. Meat consumption and risk of colorectal cancer: A meta-analysis of prospective studies. Int. J. Cancer 2006, 119, 2657–2664. [Google Scholar] [CrossRef]

	



Norat, T.; Bingham, S.; Ferrari, P.; Slimani, N.; Jenab, M.; Mazuir, M.; Overvad, K.; Olsen, A.; Tjønneland, A.; Clavel, F.; et al. Meat, Fish, and Colorectal Cancer Risk: The European Prospective Investigation into Cancer and Nutrition. J. Natl. Cancer Inst. 2005, 97, 906–916. [Google Scholar] [CrossRef]

	



Bagnardi, V.; Blangiardo, M.; La Vecchia, C.; Corrao, G. A meta-analysis of alcohol drinking and cancer risk. Br. J. Cancer 2001, 85, 1700–1705. [Google Scholar] [CrossRef] [PubMed]

	



Erhardt, J.G.; Kreichgauer, H.P.; Meisner, C.; Bode, J.C.; Bode, C. Alcohol, cigarette smoking, dietary factors and the risk of colorectal adenomas and hyperplastic polyps—A case control study. Eur. J. Nutr. 2002, 41, 35–43. [Google Scholar] [CrossRef] [PubMed]

	



Wiseman, M.; Cannon, G.; Butrum, R.; Martin, G.; Higginbotham, S.; Heggie, S.; James, W.; Kolonel, L.; Kumanyika, S.; Leitzmann, C.; et al. Food, Nutrition, Physical Activity and the Prevention of Cancer: A Global Perspective Summary; American Institute for Cancer Research: Washington, DC, USA, 2007; pp. 3–14. [Google Scholar]

	



Baan, R.; Straif, K.; Grosse, Y.; Secretan, B.; El Ghissassi, F.; Bouvard, V.; Altieri, A.; Cogliano, V. Carcinogenicity of alcoholic beverages. Lancet Oncol. 2007, 8, 292–293. [Google Scholar] [CrossRef]

	



Waldmann, E.; Heinze, G.; Ferlitsch, A.; Gessi, I.; Sallinger, D.; Jeschek, P.; Britto-Arias, M.; Salzl, P.; Fasching, E.; Jilma, B.; et al. Risk factors cannot explain the higher prevalence rates of precancerous colorectal lesions in men. Br. J. Cancer 2016, 115, 1421–1429. [Google Scholar] [CrossRef] [PubMed]

	



Personal Habits and Indoor Combustions. Available online: https://www.ncbi.nlm.nih.gov/books/NBK304391/ (accessed on 12 July 2018).

	



Botteri, E.; Iodice, S.; Bagnardi, V.; Raimondi, S.; Lowenfels, A.B.; Maisonneuve, P. Smoking and Colorectal Cancer. JAMA 2008, 300, 2765–2778. [Google Scholar] [CrossRef]

	



Botteri, E.; Iodice, S.; Raimondi, S.; Maisonneuve, P.; Lowenfels, A.B. Cigarette Smoking and Adenomatous Polyps: A Meta-analysis. Gastroenterology 2008, 134, 388–395e3. [Google Scholar] [CrossRef]

	



Anderson, J.C.; Attam, R.; Alpern, Z.; Messina, C.R.; Hubbard, P.; Grimson, R.; Ells, P.F.; Brand, D.L. Prevalence of colorectal neoplasia in smokers. Am. J. Gastroenterol. 2003, 98, 2777–2783. [Google Scholar] [CrossRef]

	



Thomas, D.B.; Karagas, M.R. Cancer in first and second generation Americans. Cancer Res. 1987, 47, 5771–5776. [Google Scholar]

	



Siegel, R.; Naishadham, D.; Jemal, A. Cancer statistics, 2013. CA Cancer J. Clin. 2013, 63, 11–30. [Google Scholar] [CrossRef]

	



Jelinić, J.D.; Pucarin-Cvetković, J.; Nola, I.A.; Senta, A.; Milosević, M.; Kern, J. Regional differences in dietary habits of adult Croatian population. Coll. Antropol. 2009, 33, 31–34. [Google Scholar]

	



Bencević-Striehl, H.; Malatestinić, D.; Vuletić, S. Regional differences in alcohol consumption in Croatia. Coll. Antropol. 2009, 33, 39–41. [Google Scholar] [PubMed]

	



Samardzić, S.; Marvinac, G.V.; Prlić, A. Regional pattern of smoking in Croatia. Coll. Antropol. 2009, 33, 43–46. [Google Scholar] [PubMed]

	



Brkić, T.; Grgić, M. Kolorektalni karcinom. Medicus 2006, 15, 89–97. [Google Scholar]

	



Chung, Y.W.; Han, D.S.; Park, Y.K.; Son, B.K.; Paik, C.H.; Jeon, Y.C.; Sohn, J.H. Risk of Advanced Proximal Adenoma and Cancer According to Rectosigmoid Findings in the Korean Population. Dig. Dis. Sci. 2006, 51, 2206–2212. [Google Scholar] [CrossRef] [PubMed]

	



Jass, J.R.; Sobin, L.H.; Watanabe, H. The World Health Organization’s Histologic Classification of Gastrointestinal Tumors, 2nd ed.; Springer: New York, NY, USA, 1989. [Google Scholar]

	



Winawer, S.J.; Zauber, A.G. The Advanced Adenoma as the Primary Target of Screening. Gastrointest. Endosc. Clin. North Am. 2002, 12, 1–9. [Google Scholar] [CrossRef]

	



Morson, B.C. Evolution of cancer of the colon and rectum. Cancer 1974, 34, 845–849. [Google Scholar] [CrossRef]

	



Muto, T.; Bussey, H.J.R.; Morson, B.C. The evolution of cancer of the colon and rectum. Cancer 1975, 36, 2251–2270. [Google Scholar] [CrossRef]

	



Katičić, M.; Antoljak, N.; Kujundžić, M.; Stamenić, V.; Poljak, D.S.; Kramaric, D.; Štimac, D.; Pešikan, M.S.; Šamija, M.; Ebling, Z. Results of National Colorectal Cancer Screening Program in Croatia (2007–2011). World J. Gastroenterol. 2012, 18, 4300–4307. [Google Scholar] [CrossRef]

	



Samardžić, S.; Mihaljević, S.; Dmitrović, B.; Milas, J.; Puntarić, D.; Tadijan, D.; Jelić, K. First six years of implementing colorectal cancer screening in the Osijek-Baranja County, Croatia--can we do better? Coll. Antropol. 2013, 37, 913–918. [Google Scholar]

	



Hemmasi, G.; Sohrabi, M.; Zamani, F.; Ajdarkosh, H.; Rakhshani, N.; Khoonsari, M.; Ameli, M.; Hatami, K. Prevalence of colorectal adenoma in an average-risk population aged 40–50 versus 50–60 years. Eur. J. Cancer Prev. 2015, 24, 386–390. [Google Scholar] [CrossRef]

	



Pendergrass, C.J.; Edelstein, D.L.; Hylind, L.M.; Phillips, B.T.; Iacobuzio–Donahue, C.; Romans, K.; Griffin, C.A.; Cruz–Correa, M.; Tersmette, A.C.; Offerhaus, G.J.A.; et al. Occurrence of Colorectal Adenomas in Younger Adults: An Epidemiologic Necropsy Study. Clin. Gastroenterol. Hepatol. 2008, 6, 1011–1015. [Google Scholar] [CrossRef] [PubMed]

	



Turner, K.; Genta, R.M.; Sonnenberg, A. Lesions of All Types Exist in Colon Polyps of All Sizes. Am. J. Gastroenterol. 2018, 113, 303–306. [Google Scholar] [CrossRef] [PubMed]

	



O’Brien, M.J.; Winawer, S.J.; Zauber, A.G.; Gottlieb, L.S.; Sternberg, S.S.; Diaz, B.; Dickersin, G.R.; Ewing, S.; Geller, S.; Kasimian, D. The National Polyp Study. Patient and polyp characteristics associated with high-grade dysplasia in colorectal adenomas. Gastroenterology 1990, 98, 371–379. [Google Scholar] [PubMed]

	



Hornick, J.L.; Odze, R.D. Polyps of the Large Intestine. In Surgical Pathology of the GI Tract, Liver, Biliary Tract, and Pancreas, 2nd ed.; Odze, R.D., Goldblum, J.R., Eds.; W.B. Saunders: Philadelphia, PA, USA, 2009; pp. 481–533. [Google Scholar]

	



Jass, J.R. Classification of colorectal cancer based on correlation of clinical, morphological and molecular features. Histopathology 2007, 50, 113–130. [Google Scholar] [CrossRef] [PubMed]

	



Robert, M.E. The Malignant Colon Polyp: Diagnosis and Therapeutic Recommendations. Clin. Gastroenterol. Hepatol. 2007, 5, 662–667. [Google Scholar] [CrossRef] [PubMed]

	



Konishi, F.; Morson, B.C. Pathology of colorectal adenomas: A colonoscopic survey. J. Clin. Pathol. 1982, 35, 830–841. [Google Scholar] [CrossRef] [PubMed]

	



Lau, P.; Sung, J. Screening for colorectal cancer. Chin. J. Dig. Dis. 2004, 5, 87–92. [Google Scholar] [CrossRef]

	



Leung, W.K.; Ho, K.Y.; Kim, W.-H.; Lau, J.Y.; Ong, E.; Hilmi, I.; Kullavanijaya, P.; Wang, C.-Y.; Li, C.; Fujita, R.; et al. Colorectal neoplasia in Asia: A multicenter colonoscopy survey in symptomatic patients. Gastrointest. Endosc. 2006, 64, 751–759.e1. [Google Scholar] [CrossRef]

	



Chung, S.J.; Kim, Y.S.; Yang, S.Y.; Song, J.H.; Park, M.J.; Kim, J.S.; Jung, H.C.; Song, I.S. Prevalence and risk of colorectal adenoma in asymptomatic Koreans aged 40-49 years undergoing screening colonoscopy. J. Gastroenterol. Hepatol. 2010, 25, 519–525. [Google Scholar] [CrossRef]

	



Ferlay, J.; Shin, H.-R.; Bray, F.; Forman, D.; Mathers, C.; Parkin, D.M. Estimates of worldwide burden of cancer in 2008: GLOBOCAN 2008. Int. J. Cancer 2010, 127, 2893–2917. [Google Scholar] [CrossRef]

	



Young, P.E.; Womeldorph, C.M. Colonoscopy for Colorectal Cancer Screening. J. Cancer 2013, 4, 217–226. [Google Scholar] [CrossRef] [PubMed]

	



Lieberman, D.; Prindiville, S.; Weiss, D.G.; Willett, W. Risk Factors for Advanced Colonic Neoplasia and Hyperplastic Polyps in Asymptomatic Individuals. JAMA 2003, 290, 2959–2967. [Google Scholar] [CrossRef] [PubMed]

	



Kaminski, M.F.; Polkowski, M.; Kraszewska, E.; Rupinski, M.; Butruk, E.; Regula, J. A score to estimate the likelihood of detecting advanced colorectal neoplasia at colonoscopy. Gut 2014, 63, 1112–1119. [Google Scholar] [CrossRef] [PubMed]

	



Baccaro, L.F.; Conde, D.M.; Costa-Paiva, L.; Machado, V.D.S.S.; Pinto-Neto, A.M. Cancer in Women over 50 Years of Age: A Focus on Smoking. Cancers 2015, 7, 450–459. [Google Scholar] [CrossRef]

	



Shimizu, N.; Nagata, C.; Shimizu, H.; Kametani, M.; Takeyama, N.; Ohnuma, T.; Matsushita, S. Height, weight, and alcohol consumption in relation to the risk of colorectal cancer in Japan: A prospective study. Br. J. Cancer 2003, 88, 1038–1043. [Google Scholar] [CrossRef]

	



Song, Y.K.; Park, Y.S.; Seon, C.S.; Lim, H.J.; Son, B.K.; Ahn, S.B.; Jo, Y.K.; Kim, S.H.; Jo, Y.J.; Lee, J.H.; et al. Alcohol Drinking Increased the Risk of Advanced Colorectal Adenomas. Intest. Res. 2015, 13, 74–79. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. The distribution of the participants with adenomas according to sex and age.






Table 1. The distribution of the participants with adenomas according to sex and age.





	
Age

	
Number (%) of Participants according to Sex

	
p *




	
Men

	
Women

	
Total






	
50–59

	
73 (53.7)

	
23 (22.8)

	
96 (40.5)

	
<0.001




	
60–69

	
14 (10.3)

	
51 (50.5)

	
65 (27.4)




	
70–74

	
49 (36)

	
27 (26.7)

	
76 (32.1)




	
Total

	
136 (100)

	
101 (100)

	
237 (100)

	








* Chi-square test.
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Table 2. The distribution of participants according to the number of adenomas and their location.






Table 2. The distribution of participants according to the number of adenomas and their location.





	
Location

	
Number (%) of Participants according to the Number of Adenomas

	
p *




	
One Adenoma

	
Two Adenomas

	
Multiple

	
Total






	
Ascending

	
20 (13.6)

	
1 (2.2)

	
1 (2.3)

	
22 (9.3)

	
<0.001




	
Transverse

	
16 (10.9)

	
4 (8.7)

	
0

	
20 (8.4)




	
Descending

	
22 (15)

	
1 (2.2)

	
1 (2.3)

	
24 (10.1)




	
Sigmorect

	
86 (59)

	
14 (30)

	
3 (7)

	
103 (43.5)




	
Multi Loc

	
3 (2)

	
26 (57)

	
39 (89)

	
68 (28.7)




	
Total

	
147 (100)

	
46 (100)

	
44 (100)

	
237 (100)

	








* Fisher’s Exact Test.
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Table 3. The distribution of participants according to the size and location of adenomas.






Table 3. The distribution of participants according to the size and location of adenomas.





	
Location

	
Number (%) of Participants according to the Size of Adenomas

	
p *




	
0.1–0.9 cm

	
1–1.9 cm

	
2–2.9 cm

	
3 cm

	
Total






	
Ascending

	
15 (12.7)

	
6 (7.9)

	
0

	
2 (10.5)

	
23 (9.7)

	
<0.001




	
Transverse

	
12 (10.2)

	
4 (5.3)

	
3 (12.5)

	
1 (5.3)

	
20 (8.4)




	
Descending

	
16 (13.6)

	
5 (6.6)

	
1 (4.2)

	
2 (10.5)

	
24 (10.1)




	
Sigmorect

	
48 (41)

	
32 (42)

	
11 (46)

	
12 (63.2)

	
103 (43.5)




	
Multi Loc

	
27 (23)

	
29 (38)

	
9 (38)

	
2 (10.5)

	
67 (28.3)




	
Total

	
118 (100)

	
76 (100)

	
24 (100)

	
19 (100)

	
237 (100)

	








* Fisher’s Exact Test.
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Table 4. The distribution of participants according to the grade and location.






Table 4. The distribution of participants according to the grade and location.





	
Location

	
Number (%) of Participants according to Grade

	
p *




	
Low Grade

	
High Grade

	
Total






	
Ascending

	
21 (11.2)

	
2 (4.1)

	
23 (9.7)

	
0.23




	
Transverse

	
18 (9.6)

	
2 (4.1)

	
20 (8.4)




	
Descending

	
18 (9.6)

	
6 (12.2)

	
24 (10.1)




	
Sigmorect

	
76 (40)

	
27 (55)

	
103 (43)




	
Multi Loc

	
55 (29)

	
12 (24)

	
67 (28)




	
Total

	
188 (100)

	
49 (100)

	
237 (100)

	








* Fisher’s Exact Test.
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Table 5. Advanced adenomas.






Table 5. Advanced adenomas.





	Advanced Adenomas
	Number (%)





	Size ≥ 1 cm
	119 (50.2)



	High-grade dysplasia
	49 (20.7)



	Villous component greater than 20%
	44 (18.6)



	Advanced adenomas with 1, 2, or all 3 components
	142 (59.9)
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Table 6. Comparison of habits in participants with adenomas and advanced adenomas—alcohol and cigarette consumption.






Table 6. Comparison of habits in participants with adenomas and advanced adenomas—alcohol and cigarette consumption.





	
Alcohol-Cigarette

Consumption

	
Number (%)

	
p *




	
Adenomas

	
Advanced Adenomas

	
Total






	
Alcohol

	

	

	

	




	
Yes

	
42 (44.2)

	
71 (50)

	
113 (47.7)

	
0.38




	
No

	
53 (55.8)

	
71 (50)

	
124 (52.3)

	




	
Total

	
95 (100)

	
142 (100)

	
237 (100)

	




	
Amount of alcohol consumed

	

	

	

	




	
1–2 glasses, up to 10 g

	
34 (81)

	
41 (57.7)

	
75 (66.4)

	
0.03




	
2–4 glasses, up to 20 g

	
8 (19)

	
26 (36.6)

	
34 (30.1)

	




	
>4 glasses, >30 g

	
0

	
4 (5.6)

	
4 (3.5)

	




	
Total

	
42 (100)

	
71 (100)

	
113 (100)

	




	
Smoking

	

	

	

	




	
No

	
53 (55.8)

	
88 (62)

	
141 (59.5)

	
0.02




	
Yes

	
30 (31.6)

	
24 (16,9)

	
54 (22.8)

	




	
Former smokers

	
12 (12.6)

	
30 (21.1)

	
42 (17.7)

	




	
Total

	
95 (100)

	
142 (100)

	
237 (100)

	




	
Cigarettes per day

	

	

	

	




	
Up to 10

	
12 (28.6)

	
16 (29.6)

	
28 (29.2)

	
0.01




	
Up to 20

	
30 (71.4)

	
28 (51.9)

	
58 (60.4)

	




	
21 or more

	
0

	
10 (18.5)

	
10 (10.4)

	




	
Total

	
42 (100)

	
54 (100)

	
96 (100)

	




	
Years of smoking

	

	

	

	




	
Up to 10

	
0

	
1 (1.9)

	
1 (1)

	
0.15 †




	
Up to 20

	
16 (38.1)

	
29 (53.7)

	
45 (46.9)

	




	
21 or more

	
26 (61.9)

	
24 (44.4)

	
50 (52.1)

	




	
Total

	
42 (100)

	
54 (100)

	
96 (100)

	








* χ2 test; † Fisher’s Exact Test.
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Table 7. Predicting the probability of developing advanced adenomas (multivariate logistic regression—stepwise method).






Table 7. Predicting the probability of developing advanced adenomas (multivariate logistic regression—stepwise method).














	Predictor
	β
	Standard Error
	Wald
	p-Value
	Odds Ratio (OR)
	95% Confidence Interval (CI)





	Size (1–1.9 cm)
	3.24
	0.83
	15.1
	<0.001
	25.6
	4.9 to 131.4



	Grade (high)
	2.97
	1.16
	6.56
	0.01
	19.6
	2.01 to 191.2



	Alcohol consumption (20 g alcohol/day)
	2.0
	0.67
	9.05
	0.003
	7.4
	2.01 to 27.3



	Smoking (nonsmoker vs. smoker)
	−2.02
	0.67
	9.14
	0.003
	0.13
	0.04 to 0.49



	Constant
	−0.50
	0.35
	2.06
	0.15
	
	







β-represents regression coefficient Wald or Wald test represents the significance of the regression coefficient.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  ijerph-17-08296


  
    		
      ijerph-17-08296
    


  




  





media/file0.png





