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Analysis of Spatial Distribution and Regional Factors of Cancer Mortality:
Focusing on Lung, Liver, and Colorectal Cancers (2010-2020)

Han-Sol Jang, Young-Joo Won, Min-su Choi, Ha-Nul Choi, Kwang-Soo Lee
Department of Health Administration, Yonsei University Graduate School, Wonju, Korea

Background: This study aimed to examine the spatial distribution of age-standardized mortality rates for lung, liver, and colorectal cancers
from 2010 to 2020 across 229 regions in South Korea, and to analyze regional factors affecting cancer mortality rates.

Methods: This study utilized maps provided by Statistical Geographic Information Service, data from the Korean Statistical Information Service
and the Community Health Survey from 2010 to 2020. The dependent variables were age-standardized mortality rates (per 100,000 population)
for lung, liver, and colorectal cancers by gender. Independent variables, covering key domains such as individual behavioral, social, and
environmental factors, were selected based on the Social Determinants of Health model.

Results: Mortality rates for all three cancers declined from 2010 to 2020. Spatial analysis showed lung cancer hot-spot in Gyeongsangbuk-do
and liver cancer hot-spot in Jeollanam-do, while colorectal cancer did not show a distinct spatial pattern. Panel analysis provided that smoking
rates and weight control attempts were significant regional factors affecting cancer mortality.

Conclusion: The results of this study suggest that cancer management policies need to be tailored to regional characteristics, considering the
spatial distribution of cancer mortality and the regional factors influencing it.
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Individual behavior
* Smoking rate (%)
» Smoking cessation trial rate (%)
« High risk drinking rate (%)
« Annual weight control trial rate (%)
» Walking practice rate (%)
* Low salt diet rate (%)

Health services
« No. of doctors (per 1,000 population) >
* No. of beds (per 1,000 population)

« Liver cancer

Age-standardized mortality rates for men
and women (per 100,000 population)
* Lung cancer

* Colorectal cancer

Social environment
« Population (unit: 1,000)
« Divorce rate (per 1,000 population)

Economy environment
« Financial independence (%)

Physical environment
* Green area rate (%)

(social environment), Z4A4 2+g(economic environment),
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Figure 1. Research model.
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Year
Variable
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Age-standardized lung cancer mortality rate (per 100,000 population)

Men 48.11+10.91 46.04+11.36 46.26+£10.47 44.60+9.24 43.13+£8.72 41.68+8.94 41.24+9.17 38.57+9.00 35.94+7.76 35.37+7.25 34.76+£8.18 59.16*

Women 11.64+3.81 11.41+4.07 11.01+3.90 11.41+5.48 10.83+3.46 10.24+3.53 9.41+3.49 9.53+3.29 8.77+341 8.67+3.17 8.42+3.46 23.36*
Age-standardized liver cancer mortality rate (per 100,000 population)

Men 34.10+£10.27 32.214£9.64 31.39+£9.44 29.95+9.36 29.76+£9.95 27.20+8.19 26.33+9.21 24.27+7.72 22.91+7.81 21.98+7.48 21.25+7.10 57.37*

Women  821+3.87 7.52+3.68 7.38+3.23 7.73+3.51 7.09+3.31 6.74+3.72 6.80+3.30 5.83+£2.83 5.52+2.86 5.61+2.93 5.19+3.54 20.80*
Age-standardized colorectal cancer mortality rate (per 100,000 population)

Men 16.98+5.47 16.70+5.04 16.87+4.96 15.86+4.77 15.83+4.86 14.56+4.64 13.51+4.56 14.29+4.49 1291+£3.93 12.98+4.04 12.35+4.36 31.22*

Women  8.98+3.56 8.73+3.32 847+3.85 835+3.71 8.04+2.94 7.89+3.71 7.43+3.42 6.97+2.60 7.57+£3.63 7.01+£3.26 6.48+3.22 12.47*

Values are presented as meanzstandard deviation.
*p<0.001.
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Table 3. Panel generalized estimating equations estimates for factors affecting age-standardized cancer mortality rates

Age-standardized lung cancer

Age-standardized liver cancer

Age-standardized colorectal cancer

Wetlsite mortality rate mortality rate mortality rate
Men Women Men Women Men Women

Individual behavior

Smoking rate (%) 0.0209*** 0.0196*** 0.0224%** 0.02271*** 0.0226*** 0.0142**

Smoking cessation trial rate (%) —-0.0002 -0.0003 -0.0020** —-0.0003 -0.0012 -0.0018

High risk drinking rate (%) -0.0044** -0.0049 -0.0012 0.0049 -0.0031 0.0091**

Annual weight control trial rate (%) —0.0053*** -0.0042** -0.0076%** -0.0048** -0.0023* -0.0031*

Walking practice rate (%) -0.0007 -0.0003 0.0012 0.0010 0.0014 0.0023*

Low salt diet rate (%) 0.0012 0.0011 -0.0046** -0.0016 -0.0007 0.0030
Health services

No. of doctors (per 1,000 population) -0.0147** -0.0059 0.0008 -0.0074 0.0023 -0.0040

No. of beds (per 1,000 population) 0.0021* -0.0002 0.0022 0.0034 0.0007 -0.0001
Social environment

Population (unit: 1,000) -0.0001 0.0002* —0.0001 0.0001 0.0004*** 0.0002*

Divorce rate (per 1,000 population) 0.0193 0.0761** 0.0251 0.0257 0.0401 -0.0177
Economy environment

Financial independence (%) -0.0024*** 0.0003 —0.0046*** -0.0003 -0.0006 0.0006
Physical environment

Green area rate (%) 0.0001 0.0002 0.0001 -0.0012 -0.0001 0.0011

Age-standardized cancer mortality rates are presented per 100,000 population.

#p<0.05. *p<0.01. *p<0.001.
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