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Abstract

The purpose of this study is to identify the factors that may affect the 5-year survival of colon

cancer through network model and to use it as a clinical decision supporting system for colorectal

cancer patients. This study was conducted using data from 2,540 patients who underwent colorectal

cancer surgery from 1996 to 2018. Eleven factors related to survival of colorectal cancer were

selected by consulting medical experts and previous studies. Analysis was proceeded from the data

sorted out into 1,839 patients excluding missing values and outliers. Logistic regression analysis

showed that age, BMI, and heart disease were statistically significant in order to identify factors

affecting 5—year survival of colorectal cancer. Additionally, a correlation analysis was carried out age,

BMI, heart disease, diabetes, and other diseases were correlated with 5—year survival of colorectal

cancer. Sex was related with BMI,

disease, heart disease, hypertension, diabetes,

and other diseases,

lung disease, and liver disease. Age was associated with heart

and BMI with hypertension,

diabetes, and other diseases. Heart disease was associated with hypertension, diabetes, hypertension,

diabetes, and other diseases.

In addition, diabetes and kidney disease were associated.

In the

correlation analysis, the network model was constructed with the Network Correlation Coefficient less

than p <0.001 as the weight. The network model showed that factors directly affecting survival were

age, BMI levels, heart disease, and indirectly influencing factors were diabetes, high blood pressure,

liver disease and other diseases. If the network model is used as an assistant indicator for the

treatment of colorectal cancer, it could contribute to increasing the survival rate of patients.
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[I. Preliminaries

1. Network Model Structure Overflow
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Fig. 1. Network Model Structure Overflow

2. Colorectal Cancer Patient Data
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Table 1. Variables of Factors Affecting 5-Year Survival of
Colorectal Cancer (n=1839)

Variables Frequency Percent
Survival Yes 1,329 (72.3)
No 510 (27.7)
Sex Female 773 (42.0)
Male 1,066 (58.0)
<50 281 (15.3)
Age 51-60 438 (23.8)
61-70 589 (32.0)
=71 531 (28.9)
<20 358 (14.6)
BMI (kg/m2) 20-25 1037 (61.3)
>25 444 (24.1)
. Yes 232 (4.1)
Heart disease No 1764 (95.9)
Lung disease ves & (3.5)
No 1774 (96.5)
Hypertension ves 528 (28.7)
No 1311 (71.3)
) Yes 232 (12.6)
Diabetes No 1607 (87.4)
) ) Yes 16 (0.9)
Kidney disease No 1823 (99.1)
Liver disease ves 26 (1.4)
No 1813 (98.6)
) Yes 253 (13.8)
Other disease No 1586 (86.2)

3. Methods
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3.2 Network Correlation Coefficient
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3.3 Network Model Construct Tool
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Fig. 2. Example of Network Model Using NodeXL

[1l. Result

1. Logistic Regression Analysis on the 5-Year
Survival of Colorectal Cancer
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Table 2. Result of Logistic Regression Analysis on the
5-Year Survival of Colorectal Cancer (n=1839)

Variables B t p VIF
Sex 0.005 0.242 0.808 1.012
Age ~0.005 -6.108 <0.001 1.082

BMI (kg/m?) 0.014 4.532 <0.001 1.044
Heart -0.175 -3.363 <0.001 1.017
disease
Lung -0.009 -0.163 0.879 1.013
disease
Hypertension 0.014 0.579 0.563 1.181

Diabetes ~0.059 -1.861 0.063 1.085
Kidney -0.085 -0.776 0.438 1.006

disease
Liver -0.138 -1.597 0.110 1.006

disease
Other -0.048 -1.623 0.105 1.013
disease

2. Correlation Analysis and Network Model
Structure on the 5-Year Survival of Colorectal
Cancer
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Table 3. Result of Correlation Analysis on the 5-Year Survival of Colorectal Cancer (n=1839)
Node1 Node2 Correlation coefficient NCC p
Survival Age -0.16 0.16 <0.001
Survival BMI 0.1 0.11 <0.001
Survival heart disease —-0.09 0.09 <0.001
Survival diabetes —-0.06 0.06 <0.05
Survival other disease —-0.06 0.05 <0.05
Sex BMI -0.05 0.05 <0.05
Sex lung disease 0.06 0.06 <0.001
Sex liver disease 0.06 0.06 <0.05
Age heart disease 0.11 0.11 <0.001
Age lung disease 0.06 0.06 <0.001
Age hypertension 0.24 0.24 <0.001
Age diabetes 0.11 0.11 <0.001
Age other disease 0.08 0.08 <0.001
BMI hypertension 0.18 0.18 <0.001
BMI diabetes 0.06 0.06 <0.05
BMI other disease —-0.05 0.05 <0.05
Heart disease hypertension 0.09 0.09 <0.001
Heart disease diabetes 0.05 0.05 <0.05
Lung disease hypertension 0.07 0.07 <0.001
Hypertension Diabetes 0.27 0.27 <0.001
Hypertension other disease 0.06 0.06 <0.05
Diabetes kidney disease 0.07 0.07 <0.001
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Fig. 3. Network Model Structure on the 5-Year Survival
of Colorectal Cancer

V. Consideration
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