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Abstract

Colorectal cancer is a malignant neoplasm originating or growing in the colon and rectum, which become one of the
malignant diseases with the highest prevalence in Indonesia. This research aimed to determine the association between
risk factors and the incidence of colorectal cancer in RSUD Dr. H. Abdul Moeloek Bandar Lampung. This research was
conducted from May to July 2018 at RSUD Dr. H. Abdul Moeloek Bandar Lampung, using the observational analytic
method and a case-control design. The sample of this research consisted of 92 respondents, which was determined
using the consecutive sampling technique—a measurement method used in the form of interviews and medical records.
Data was processed using a statistical test with a 0.05 confidence level. The result of the Chi-square test showed that
there was an association between age (p = 0.01), physical activity (p = 0.001), smoking history (p = 0.001), alcohol
consumption history (p = 0.021), and diabetes Mellitus history (p = 0.012) with the incidence of colorectal cancer. There
was an association between age, physical activity, smoking history, alcohol consumption history, and diabetes Mellitus
history with the incidence of colorectal cancer in RSUD Dr. H. Abdul Moeloek Bandar Lampung.
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1. Introduction stage in the progression of the illness, thereby
Colorectal cancer ranks as the fourth presenting as an advanced stage upon
most prevalent malignant disease, following diagnosis.*
lung, breast, and prostate cancer. Additionally, Ongoing research is being conducted to
this form of cancer ranks as the third most investigate the primary factors contributing to
prevalent cause of cancer-related fatalities on the rising prevalence of cancer. Several studies
a global scale.!? According to a survey indicate that this phenomena may be linked to
conducted at an Indonesian tertiary hospital, the rise of changeable risk factors, such as lack
this malignancy constituted 73.7% of all of physical exercise, obesity, gut microbiome,
gastrointestinal malignancies between 2002 socioeconomic variables, and the adoption of
and 2011.23 Colorectal cancer primarily a Westernized diet and lifestyle, which
manifests through gastrointestinal bleeding, includes smoking, high-calorie intake, and low-
abdominal pain, and alterations in bowel fiber diet. Further data indicates that
habits, such as diarrhea and constipation. nonmodifiable risk factors, including genetics,
These symptoms are frequently race/ethnicity, diabetes mellitus, and family
misinterpreted as signs of benign anorectal history of cancer, also contribute to the
conditions like hemorrhoids or anal fissures. development of this particular type of cancer.’
Consequently, numerous instances of Given the escalating prevalence of this
colorectal cancer that manifest in the first malignancy in Indonesia, it is imperative to
phase are subsequently identified at a later prioritize screening and early identification for
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individuals at high risk. Nevertheless, there is a
dearth of clinical data concerning risk factors
for colorectal cancer in Indonesia. The
objective of this study is to identify the risk
factors linked to colorectal cancer among
individuals in Lampung Province, Indonesia.
Identifying the risk factors for colorectal cancer
allows for targeted and proactive screening in
high-risk populations, leading to enhanced
early detection and optimal treatment
outcomes for this kind of cancer.®

2. Methods

This research was observational
analytical research with a case-control design.
This research had received ethical approval
from the Health Research Ethics Commission,
Faculty of Medicine, University of Lampung,
with letter number
5149/UN26.18/PP.05.02.00/2018. The
research was conducted in May-July 2018 at
RSUD Dr. H. Abdoel Moeloek Lampung
Province. The population in this study was all
patient data in the Digestive Surgery
Department who were diagnosed and
registered at RSUD Dr. H Abdoel Moeloek
Bandar Lampung 2013-2018. The consecutive
sampling method was used, and 92 patients
were obtained and were divided into 46
patients for the case group and 46 patients for
the control group. The case group is patients
diagnosed with colorectal cancer and willing to
become respondents. The control group was
patients diagnosed with digestive disease and
non-colorectal cancer. They were willing to
become respondents—analysis of medical
record documentation and interviews with
respondents at RSUD Dr. H. Abdul Moeloek
Bandar Lampung. The Chi-square test was used
to find the relationship between variables, and
the Odd Ratio (OR) value was also calculated.

3. Results

The characteristics of this research
sample can be seen in Table 1. The distribution
of the largest age group in the sample was >50
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years, namely 67 people (72.82%. Half of the
respondents had low physical activity, namely
47 patients (51.09%). A total of 65 patients
(70.65%) were smokers. Many patients who
experienced digestive disorders had a history
of alcohol consumption (66 patients, 71.74%).
In addition, a family history of diabetes
mellitus (DM) was found in more than half,
namely 50 patients (54.35%).

Tabel 1. Demographic and the clinical characteristics
of subject’s

Variables Category Frequency Percentage
(n) (%)
Ages >50 Years 67 72.82
<50 Years 25 27.18
Physical Sedentary 63 68.40
activity
Active 29 31.60
Smoking Smokers 65 70.65
Non- 27 29.35
smokers
Alcohol Yes 66 71.74
No 26 28.26
Diabetes Yes 50 54.35
mellitus
history
No 42 45.65
Colorectal No 46 50
cancer
Yes 46 50

In Table 2, it can be seen that the
majority of people with colorectal cancer are
over 50 years old. Only a few colorectal cancer
sufferers are young. A significant relationship
was found between age over 50 years and
colorectal cancer with an Odds Ratio (OR) of
3.582, which means the risk of developing
colorectal cancer is 3.582 times more
significant in patients in the age category >50
years than in patients <50 years.

In Table 2, it can be seen that the highest
number of people with colorectal cancer were
in the sedentary life style group (p-value =
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0.025 with an OR of 1.50. This means that in
this study, the possibility of colorectal cancer
occurring was 1.5 times greater in patients
with low physical activity than in patients with
low physical activity)—high physical activity
patients.

Table. 2 Chi square test of association between risk
factors and colorectal cancer

non 0odd
Colorectal .
cancer colorectal p-value Ratio
cancer (OR)
> 50 years 39 )8
old
<50 0.001 3.582
years old 7 18
S-edentary 35 58
life style
Phisically 0.025 1.5
active 11 18
Smokers 40 25
Non- 0.001 560
smokers 6 21
Alcohol 38 -
consumer
Never 0.021 3.054
consume 8 18
alcohol
Diabetic
family 31 19
history
No 0012 2937
diabetic
family 15 27
hystory

In Table 2, we see that many colorectal
cancer patients had a history of smoking (p-
value = 0.001, OR= 5.60). It was found that
smokers were 5.60 times more likely to suffer
from colorectal cancer than non-smokers. A
relationship was also found between the
history of alcohol consumption and the
incidence of colorectal cancer at RSUD Dr. H.
Abdul Moeloek Bandar Lampung, which can be
seen in Table 2 (p-value = 0.021, OR= 3.054).
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The relation between family diabetic history
and colorectal cancer value = 0.012 and OR
2.937. This means that the risk of developing
colorectal cancer is 2.937 times greater in
patients with a history of diabetes mellitus
than in patients without a history of diabetes
mellitus.

4, Discussions

The results of our research in Lampung
Province found that colorectal cancer (CRC)
patients were more common in the age group
> 50 years. This data is by the epidemiology of
this disease where the average age of
colorectal cancer patients when diagnosed is
71 years, so this disease is often considered a
disease of the elderly. However, this disease
also occurs in young people.” The risk of colon
cancer begins to increase after age 40 years
and then increases sharply at age 50-55 years,
then doubles each subsequent decade.
Currently, many cases of colorectal cancer are
found at a young age. Data from GLOBOCAN
shows that the incidence of CRC in the United
States decreases at ages over 50 years, and at
ages 20-49 years, the incidence increases. The
incidence of colorectal cancer in those aged
20-49 vyears in 1975 was 9.3/100,000,
increasing to 13.7/100,000 in 2015, an increase
of around 47.31%, while the incidence in the
age group over 50 years decreased. Indonesia
has a more significant percentage of young
colorectal cancer patients than other
countries.®. Government policy is needed to
make screening for this disease more targeted,
as carried out by the Turkish government,
which has a National Cancer Control Program
that includes a population-based colorectal
cancer screening program. The program
recommends fecal occult blood testing (FOBT)
every two years and colonoscopy every ten
years for individuals aged 50-70. It aims to
invite individuals in the target population to
healthcare institutions to be screened,
perform FOBTs, and provide the information
and guidance required.’
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This study showed that most colorectal
cancer patients have low physical activity.
Epidemiological data indicate that the
increasing incidence of colorectal cancer in
developed and developing countries may be
caused by a sedentary lifestyle. It is estimated
that people who are not physically active have
a 50% higher risk of developing colorectal
cancer compared to the most physically active
people. Prolonged television viewing, sitting
time at work, and total sitting time are
associated with an increased risk of colorectal
cancer. Regular physical exercise has been
shown to improve immune system function,
reduce inflammation, reduce stress, optimize
metabolic rate, help regulate hormone levels,
and prevent obesity and, as a result, may help
protect individuals from cancer. *

The results of the study showed that
many of the colorectal cancer patients studied
had a history of smoking. This is in line with
previous research, where tobacco smoke is a
risk factor for the development of various
types of cancer, including colorectal cancer.
The results showed that people who smoke
had a 2-3-fold increased risk of developing CRC
compared with non-smokers and that the risk
increased with the dose and duration of
exposure.!?

Additionally, smoking is thought to cause
12% of colorectal cancer deaths. Tobacco
smoke contains a mixture of thousands of
chemicals, more than 60 of which are
carcinogens (e.g., N-nitrosamines, polycyclic
aromatic hydrocarbons, aromatic amines,
aldehydes, and metals) that are known to
damage DNA. Mutations in colorectal
epithelial cells can lead to the development of
polyposis, which can transform into invasive
adenocarcinoma.!?

The results of this study showed that
many of the colorectal cancer patients studied
had a history of consuming alcohol. These
results are from various previous studies; for
example, a meta-analysis of 61 studies
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reported that moderate and heavy alcohol
drinkers had a higher risk of colorectal cancer
compared to non-drinkers or occasional
drinkers.’* Several mechanisms have been
proposed for the association between alcohol
consumption and the risk of developing
colorectal cancer, including the metabolism of
alcohol to acetaldehyde, carcinogenic effects
of nitrosamines, increased folate degradation,
modulation of folate absorption, mucosal and
DNA damage, and modulation of gene
expression.'> Alcohol also induces hepatic
inflammatory  cytokines while reducing
systemic natural killer and CD8" T cell
populations. In preclinical tests, there was an
increase in the expression of hepatic
prometastatic  factors (e.g., cytokines,
chemokines, and adhesion molecules) in mice

treated  with  alcohol.'®  Furthermore,
processing the prognostic indicator
carcinoembryonic antigen (CEA) by
macrophages in alcohol-exposed livers

produces tumor-promoting factors.'’

The results of this study indicated that
many of the colorectal cancer patients studied
had a family history of diabetes mellitus.
Diabetes mellitus is a metabolic disorder
characterized by chronic hyperglycaemia due
to abnormalities in insulin secretion and
action. It is estimated that around 460 million
people worldwide currently have diabetes, and
that number will continue to increase.'®
Epidemiological data indicate that diabetes is
an independent risk factor for several
gastrointestinal cancers, including colorectal
cancer. Individuals with type 2 diabetes have a
two to three times greater risk of developing
colorectal cancer compared to the non-
diabetic population.’®* The development of
colorectal cancer is thought to be related to
the increased insulin concentrations and
inflammatory conditions associated with the
disease. Hyperinsulinemia may contribute to
colorectal cancer directly by stimulating
colonic cell proliferation and indirectly by
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increasing levels of insulin-like growth factor 1
(IGF-1). IGF-1 is a mitogenic factor that
increases cell growth and decreases cell death.
In addition, chronic inflammation associated
with diabetes also promotes carcinogenesis,
malignant transformation, tumor growth,
invasion, and metastasis through
proinflammatory cytokines, such as tumor
necrosis factor-alpha (TNF-a) and interleukin-6
(11-6). Primary prevention is needed to prevent
this cancer from occurring and targets people
who have not yet had colorectal cancer.?°

Primary prevention that must be carried
out focuses on encouraging lifestyle
modifications, including healthy eating
patterns, increasing physical activity, stopping
smoking, and stopping consuming alcohol.
Health promotion targeting the young
population is also needed to form healthy
lifestyle habits in the future and increase
cancer prevention behaviours. We can use
social media marketing strategies through
various platforms and channels, such as
Twitter, TikTok, and Facebook, to deliver
health promotion content.?!

5. Conclusion

There was a significant relationship
between age over 50 years, lack of physical
behavior, alcohol

activity, smoking

consumption, and a history of diabetes
mellitus with the incidence of colorectal
cancer. To prevent and reduce the incidence of
colorectal cancer, it is necessary to screen
individuals who have these risk factors and

modify their lifestyle to a healthy lifestyle, for

example, increasing physical activity and
avoiding the consumption of cigarettes and
alcohol.

References

1. Siegel RL, Miller KD, Jemal A. Cancer
statistics, 2019. CA: a cancer journal for
clinicians. 2019; 69(1):7-34.

119

Sawicki T, Ruszkowska M, Danielewicz A,
NiedZwiedzka E, Artukowicz T,
Przybytowicz KE. A Review of Colorectal
Cancer in Terms of Epidemiology, Risk
Factors, Development, Symptoms and
Diagnosis. Cancers. 2021;13(9):2025.
Makmun D, Simadibrata M, Abdullah M,
Syam AF, Fauzi A, Renaldi K, et al.
Changing trends in gastrointestinal
malignancy in Indonesia: the Jakarta
experience. J Cancer Res Ther. 2014;
2:160-8.

Holtedahl K, Borgquist L, Donker GA,
Buntinx F, Weller D, Campbell C, Parajuli
R. Symptoms and signs of colorectal
cancer, with differences between
proximal and distal colon cancer: a
prospective cohort study of diagnostic
accuracy in primary care. BMC Family
Practice. 2021; 22(1): 1-13

Khil H, Kim SM, Hong S, Gil M, Cheon E,
Lee DH, Keum N. Time trends of

colorectal cancer incidence and
associated lifestyle factors in South
Korea. Scientific  reports. 2021;
11(1):2413.

Ladabaum U, Dominitz JA, Kahi C, Schoen
RE. Strategies for colorectal cancer
screening. Gastroenterology. 2020;158
(2):418-32.

Bray F, Ferlay J, Soerjomataram |, Siegel
RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36
cancers in 185 countries. CA: a cancer
journal for clinicians. 2018;68(6):394-
424,

Rawla P, Sunkara T, Barsouk A.
Epidemiology of colorectal cancer:
incidence, mortality, survival, and risk

factors.  Gastroenterology = Review/
Przeglgd Gastroenterologiczny. 2019;14
(2):89-103.

Kaminski MF, Robertson DJ, Senore C,
Rex DK. Optimizing the quality of



10.

11.

12.

13.

14.

15.

16.

colorectal cancer screening worldwide.
Gastroenterology. 2020;158(2):404-41
Ma P, Yao Y, Sun W. Daily sedentary time
and its association with risk for colorectal
cancer in adults: a dose-response meta-
analysis of prospective cohort studies.
Medicine. 2017;96(22):1-6.

Mahmood S, English DR, Maclnnis RJ,
Karahalios A, Owen N, Milne RL, Lynch
BM. Domain-specific physical activity
and the risk of colorectal cancer: results
from the Melbourne Collaborative
Cohort Study. BMC cancer. 2018;18(1):
1-9.

Botteri E, Borroni E, Sloan EK, Bagnardi V,
Bosetti C, Peveri G, Lugo A. Smoking and
colorectal cancer risk, overall and by
molecular subtypes: a meta-analysis.
Official journal of the American College
of Gastroenterology ACG. 2020;115(12):
1940-49.

Yang LP, Wang ZX, Zhang R, Zhou N,
Wang AM, Liang W, lJin Y. Association
between cigarette smoking and
colorectal cancer sidedness: A multi-
center big-data platform-based analysis.
Journal of Translational Medicine. 2021;
19:1-11.

Fedirko V, Tramacere |, Bagnardi V, Rota
M, Scotti L, Islami F, Jenab M. Alcohol
drinking and colorectal cancer risk: an
overall and dose-response meta-
analysis of published studies. Annals of
oncology. 2011;22(9):1958-72.

McNabb S, Harrison TA, Albanes D,
Berndt SI, Brenner H, Caan BJ, Peters U.
Meta-analysis of 16 studies of the
association of alcohol with colorectal
cancer. International journal of cancer.
2020;146(3):861-73.

Im HJ, Kim HG, Lee JS, Kim HS, Cho JH, Jo
1J, Son CG. A preclinical model of chronic
alcohol consumption reveals increased
metastatic seeding of colon cancer cells
in the liver. Cancer Research. 2016;

120

17.

18.

19.

20.

21.

Sriwijaya Journal of Medicine, Volume 5 No.2 2022, Hal 115-120, DOI:10.32539/SJM.v5i2.200

76(7):1698-1704.

Mohr AM, Gould JJ, Kubik JL, Talmon GA,
Casey CA, Thomas P, McVicker BL.
Enhanced colorectal cancer metastases
in the alcohol-injured liver. Clinical &
experimental metastasis. 2017;34:171-
84.

Yao C, Nash GF, Hickish T. Management
of colorectal cancer and diabetes. J. R.
Soc. Med. 2014;107:103-9.

Peeters PJ, Bazelier MT, Leufkens HG, de
Vries F, De Bruin ML. The risk of
colorectal cancer in patients with type 2
diabetes: Associations with treatment
stage and obesity. Diabetes Care. 2015;
38:495-502.

Brzacki V, Nagorni A, Kallistratos M,
Manolis A, Lovic D. Diabetes Mellitus: A
Clinical Condition Associated with
Metabolic Syndrome and Colorectal
Cancer Risk. Curr. Pharmacol. Rep. 2019;
5:205-9.

Kanth P, Inadomi JM. Screening and
prevention of colorectal cancer. Bmj.
2021:374.



