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Abstract

Colorectal cancer is the third most common type of cancer in the world, in Indonesia it is in
the fourth highest position. Nearly 1 million deaths a year were due to colorectal cancer.
Alcohol increases the risk of developing colorectal cancer. This study aims to analyze
differences in duration of alcohol consumption in people with and without colorectal cancer
and to analyze the relationship between type of alcohol and the incidence of colorectal cancer.
The research was carried out at the Digestive Surgery Polyclinic, H. Adam Malik Hospital,
Medan. Using primary and secondary data involving 31 subjects. Subjects aged 30-80 years,
21 men, 10 women, 80.6% suffered from colorectal cancer. 28 people (90.3%) consumed type
A alcohol the most. The mean duration of alcohol consumption in colorectal cancer sufferers
and those without colorectal cancer was 14.76 + 3.33 years and 11.00 + 3.688 years. There is
a difference in the duration of alcohol consumption in people with and without colorectal
cancer, and the type of alcohol consumed is not related to the incidence of colorectal cancer.
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Introduction

Colorectal cancer is a disorder of the colon or rectum due to uncontrolled proliferation of colon
gland epithelial cells. Genetic and environmental factors determine the development of
colorectal cancer (Hossain et al., 2022). Currently colorectal cancer is the third most common
type of cancer in the world according to Global Burden of Cancer (GLOBOCAN) data released
by the World Health Organization (WHO) in 2020 with more than 1.9 million cases after breast
cancer and lung cancer. Meanwhile, deaths caused by colorectal cancer are in second place
with 935,173 deaths a year (WHO, 2020). New cases of colorectal cancer in Indonesia were
recorded at 33,427, with a death rate of 17,786 (WHO, 2021).

Developing countries have the highest risk of suffering from colorectal cancer with a sedentary
lifestyle, obesity, high consumption of red meat, drinking alcohol and smoking, adopting a
western lifestyle (Arnold et al., 2017; Sawicki et al., 2021; Wong et al., 2021). Data from the
Central Statistics Agency shows that alcohol consumption by residents aged > 15 years in the
last year was 0.33 liters per capita (Badan Pusat Statistik Indonesia, 2022).

Recent studies have clearly proven that alcoholism is associated with many types of cancer
(Varghese & Dakhode, 2022). Multi-ethnic research on whites, Hawaiians, Latinos, Americans
and Japanese shows that alcohol consumption is associated with the risk of colorectal cancer
(Park et al., 2019). Other research also showed that alcoholics are at high risk of suffering from
colorectal cancer (Lin et al., 2020). A meta-analysis study conducted by Bagnardi et al. showed
there was an association of cancers and levels of alcohol drinking, which was represented by
relative risk of cancer with intake of levels of alcohol, ranged from 1.14 to 8.32 (Bagnardi et
al., 2015). Based on ethanol concentration, alcoholic drinks are divided into types A, B and C
(Indonesia, 2012). Colorectal cancer is a chronic disease associated with the duration of alcohol
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consumption so researchers want to analyze the differences in the duration of alcohol
consumption in colorectal and non-colorectal cancer sufferers as well as the relationship
between the type of alcohol and the incidence of colorectal cancer. The research was carried
out at H. Adam Malik Hospital Medan, a type A hospital in North Sumatra. Through this study,
it is hoped that the public can take steps to prevent the incidence of colorectal cancer by
stopping alcohol consumption as soon as possible.

Methods

The study used a cross sectional design. The research subjects were 31 people. The sampling
technique is non purposive sampling. This research uses primary and secondary data. Primary
data is the results of interviews with patients registered in the medical records of the digestive
surgery polyclinic at H. Adam Malik General Hospital, Medan in 2020-2022. Interviews with
patients consist of questions regarding the duration of alcoholic beverage consumption and the
type of alcoholic beverage consumed. Secondary data in this study is medical record data of
patients registered at the H. Adam Malik Medan digestive surgery clinic in 2020-2022 at H.
Adam Malik Hospital Medan.

The research variables consisted of duration of alcohol consumption (numerical data) and type
of alcohol (categorical data) as independent variables and the dependent variable was the
incidence of colorectal cancer (categorical data).

Data were analyzed univariately and bivariately, and data normality tests were carried out.
Differences in duration of alcohol consumption between groups of subjects suffering from
colorectal cancer and those without colorectal cancer were analyzed using the unpaired T test.
The relationship between types of alcohol and the incidence of colorectal cancer was tested
using the Chi-Square test.

Results and Discussion

This study shows the sociodemographics of the research subjects, differences in duration of
alcohol consumption in groups suffering from colorectal cancer and those without colorectal
cancer as well as the relationship between the type of alcohol and the incidence of colorectal
cancer.

Sociodemography

The research subjects were 31 people, the majority were men (67.7%), average age 57.13 +
11.436 years, most consumed type A alcohol (28%), and 25 people (80.6%) suffered from
cancer. Colorectal (Table 1).

Table 1. Sociodemographics of research subjects

Characteristics F Percentage (%)

Sex

Man 21 67.7

Woman 10 32.3
Age (years)

Min 30

Max 80

Average (mean £ SD) years : 57,13 £ 11,436
Type of alcohol

A 28 90,3

B 2 6,5

C 1 3,2
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Colorectal cancer
Yes 25 80,6
No 6 18,4

Differences in duration of alcohol consumption in groups suffering from colorectal cancer
and those not suffering from colorectal cancer

Before carrying out the difference test, the normality of the data is first tested. The normality
test shows that the data is normally distributed, p > 0.05 (Table 2).

Table 2. Data normality test using the Shapiro-Wilk Test

Group Statistic P
Colorectal cancer 0,952 0,285
No Colorectal cancer 0,924 0,537

Because the data were normally distributed, differences in duration of alcohol consumption
between groups suffering from colorectal cancer and those without colorectal cancer were
analyzed using the unpaired T test, p = 0.021. There is a difference in the duration of alcohol
consumption in groups who suffer from colorectal cancer and those who do not. The average
duration of alcohol consumption in subjects suffering from colorectal cancer and those not
suffering from colorectal cancer was 14.76 + 3.333 years and 11.00 + 3.688 years (Table 3).

Table 3. Cross tab of duration of alcohol consumption with the incidence of colorectal cancer
and the p value of the unpaired T test

Average
Colorectal F (Mean % Std. P
cancer o
deviatio)
Duration of alcohol Ya 25 14.76 + 3,333 0.021
consumption (years) Tidak 6 11.00 + 3,688 '

Relationship between types of alcohol and the incidence of colorectal cancer

The relationship between the type of alcohol consumed and the incidence of colorectal cancer
was tested using the Chi Square test, obtained p = 0.476 (p > 0,05). There was no significant
relationship between the type of alcohol and the incidence of colorectal cancer (Dahlan, 2010)
(Hastono, 2007) (Table 4). Type A alcohol was most frequently consumed in colorectal cancer
sufferers and also in the group without colorectal cancer.

Table 4. Cross tab of types of alcohol with the incidence of colorectal cancer and
the p value of the Chi-square test

Colorectal Total p
cancer
Yes No
Type A 23 5 28
of alcohol B 1 1 2 0,476
C 1 0 1
Total 25 6 31

Alcoholic drinks are classified into several types according to the ethanol content contained in
them, namely groups A, B and C. Class A alcoholic drinks contain 1-5% ethanol, for example,
beer, palm wine, and others. Group B is a type of alcohol that contains more than 5% ethanol,
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for example, sake, soju, wine, red wine, and others. Group C is a type of alcohol with an ethanol
content of more than 20-55%, for example, tequila, vodka, rum, whiskey, and others
(Indonesia, 2012).

Colorectal cancer is caused by many factors, around 10% of patients with colorectal cancer
have a predisposition to family syndrome mutations such as Lynch syndrome and familial
adenomatous polyposis. The development of colorectal cancer is caused by a combination of
various factors including environmental influences, genetic susceptibility, and immune
mechanisms. Environmental factors that contribute to an increased risk of colorectal cancer are
a diet of processed/grilled red meat, fatty foods, low in fiber and folate. Other suspected risk
factors are comorbidities such as obesity, inflammatory bowel diseases, type 2 diabetes,
smoking, circadian rhythm disorders due to night shift work, and the presence of pathogenic
microbiota (Johnson et al., 2015; Johnson et al., 2021).

Ethanol is broken down in the liver into acetaldehyde and acetate (Marchitti, Brocker, Stagos,
& Vasiliou, 2008; Seitz & Stickel, 2007). Acetaldehyde, formed through various processes,
can cause DNA mutations and oxidative stress in the colon, initiating cancer. It disrupts DNA
synthesis and repair, induces mutations, and binds to proteins and DNA, forming stable DNA
adducts. Chronic alcohol consumption contributes to cancer through direct and indirect
mechanisms (Johnson et al., 2021; Rossi et al., 2018; Seitz & Stickel, 2007) .
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Figure 1. Ethanol metabolism and its involvement in carcinogenesis (Seitz & Stickel, 2007)

Locally, ethanol affects the colorectal mucosa, disrupts the local microbiome, and induces
tissue inflammation. Ethanol increases susceptibility to carcinogenesis by activating enzymes
that produce procarcinogens, altering carcinogen metabolism, and interfering with DNA repair
(Johnson et al., 2021; Seitz & Stickel, 2007). Single nucleotide polymorphisms in specific
genes lead to individual variations in acetaldehyde production and oxidation, influencing
cancer risk. Polymorphisms in the CYP2E1 enzyme and its increased activity, induced by
chronic ethanol consumption, play a role in ROS formation and the activation of various
procarcinogens (Seitz & Stickel, 2007).

Furthermore, acetate, a metabolite of ethanol, is linked to colorectal cancer incidence as it is
transformed into Acetyl Co-A, a crucial metabolite for cancer cell growth, particularly under
hypoxic conditions. The large amounts of acetate produced during chronic alcohol
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consumption can fuel the formation of colorectal cancer cells, especially during hypoxia and
fasting (Kamphorst et al., 2014; Yoshii et al., 2015).

Conclusion and Suggestions

The findings from the comprehensive analysis presented in this article indicate that the duration
of alcohol consumption diverges between individuals with colorectal cancer and those without,
while the spesific type of alcohol consumed does not appear to be linked to the onset of
colorectal cancer. Given the detrimental effects of alcohol on overall health, particularly
digestive well-being, it is advisable to steer clear of its consumption for the sake of mantaining
a healthy body.
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