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Background: Since 2003, Korea has consistently shown the highest suicide rate among the Organization for Economic Cooperation
and Development countries, and suicide remains the major cause of death. In particular, men are 2-3 times more likely to commit
suicide than women, which called the ‘gender paradox of suicide.” The areas with frequent suicide have spatially clustered patterns
because suicide with a social contagion spreads around the neighborhood. The purpose of this study was twofold. The first was to
estimate the hotspot areas of age-standardized male suicide mortality from 2008 to 2015. The second was to analyze the relationship
between the hotspot areas and the regional characteristics for study years.

Methods: The data was collected through the Korean Statistical Information Service. The study areas were 227 si-gun-gu
administrative districts in Korea. The hotspot area was used as a dependent variable. Socio-demographic variables (number of
marriages per 1,000 population, number of divorces per 1,000 population, and urbanization rate), financial variables (financial
independence and social security budget), and health behaviors (EuroQol-5 dimension [EQ-5D], and depression experience rate)
were used as independents variables.

Results: The hotspot areas were commonly located in Gangwon-do, Chungcheongnam-do, Gyeongsangbuk-do, and
Chungceongbuk-do. According to the results of panel logit regression, the number of divorces per 1,000 population, social security
budget, and EQ-5D were statistically significant variables.

Conclusion: The results of hotspot analysis showed the need for establishing a prevention zone of suicide using hotspot areas. Also,
medical resources could be considered to be preferentially placed in the prevention zone of suicide. This study could be used as basic
data for health policymakers to establish a suicide-related policy.
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Table 1. General characteristics of study variables by year

- Year
Characteristic
2008 2009 2010 2011 2012 2013 2014 2015

Age-standardized suicide mortality 38.05+12.31 44.09+13.74 43.87+12.28 4553+13.47 39.42+12.82 38.93+10.88 37.73£12.20 35.84+10.60
No. of marriages per 1,000 population 5.94+1.21 5.59+1.14 5.89+1.21 5.80£1.27 5.69+1.28 5.62+1.26 5.32+1.20 5.26+1.26
No. of divorces per 1,000 population 2.20:0.42 2.37+0.42 2.25+0.39 2.21+0.39 2.21+0.38 2.23:0.40 2.23+0.37 211037
Urbanization rate (%) 75.86+25.60 75.97+25.60 76.02425.56 76.49+25.32 76.14425.71 76.68+25.45 76.55+25.71 77.03+25.18
Financial independence (%) 2812+16.90 28.57+17.08 28.01+16.53 27.98+16.13 27.47+15.64 26.70+14.93 26.15+14.24 25.64+13.37
Social security budget (%) 22.83+11.35 25.27+12.26 26.34+13.00 26.48+13.22 27.00+14.05 29.06+14.69 30.86+14.97 31.95+14.84
EuroQol-5 dimension 0.957+0.01 0.959+0.01 0.957+0.01 0.952+0.01 0.957+0.01 0.952+0.01 0.948+0.01 0.954+0.01
Depression experience rate (%) 1.71+2.87 6.95+2.62 5.13+2.16 479213 4.79+2.08 5.24+2.14 6.30+2.43 6.13+2.41
Physical activity status (%) 23.24+8.90 23244890 24.03+£9.25 24.1249.96 22.99+:8.98 24.01+8.04 23.53+8.07 24.15+7.21

Values are presented as meanzstandard deviation.
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Table 2. Frequencies of hotspot areas of age-standardized male
suicide mortality for study years

Frequency N

o v -do (count)

Si-gun - gu

8 Gangwon (9)  Gangneung-si, Sokcho-si, Pyeongchang-gun,
Jeongseon-gun, Inje-gun, Yeongwol-gun,
Yangyang-gun, Yanggu-gun, Goseong-gun
7 Gangwon (1)  Hoengseong-gun
6 Gangwon (3)  Donghae-si, Samcheok-si, Taebaek-si
Chungnam (3) Asan-si, Taean-gun, Hongseong-gun
5 Gangwon (3)  Wonju-si, Hongcheon-gun, Hwacheon-gun
Chungbuk (1)  Danyang-gun
4 Gyeongbuk (3) Yeongju-si, Bonghwa-gun, Uljin-gun
Chungnam (3) Boryung-si, Seosan-si, Yesan-gun
Chungbuk (2)  Jecheon-si, Chungju-si
Jeonbuk (1)
3 Gyeongnam (2) Sancheong-gun, Hamyang-gun

Jangsu-si

Gyeongbuk (2) Yeongdeok-gun, Yecheon-gun
Gangwon (1)  Chuncheon-si

Jeonnam (1) Gurye-gun
2 Jeonbuk (4)

Gyeongbuk (3) Mungyeong-si, Yeongyang-gun, Ulreung-gun

Gunsan-si, Namwon-si, Jeonju-si, Jinan-gun

Chungbuk (3)  Gwoisan-gun, Umseong-gun, Jincheon-gun
Chungnam (1) Seocheon-gun
1 Gangwon (1)  Cheorwon-gun

Gyeongnam (5) Geochang-gun, Goseong-gun, Sacheon-si, Jinju-si,
Tongyeong-si

Gyeongbuk (3) Sangju-si, Andong-si, Uiseong-gun

Jeonbuk (5)

Chungnam (5) Gongju-si, Dangjin-si, Cheonan-si, Buyeo-gun,
Cheongyang-gun

Gimje-si, Jeongeup-si, Muju-gun, Buan-gun, Imshil-gun

Chungbuk (1)  Jeungpyeong-gun
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Table 4. Regression coefficients from panel logit regression analysis

Variable Vi Zvalue
No. of marriages per 1,000 population 0.321 119
No. of divorces per 1,000 population 1.290 2.46%
Urbanization rate (%) 0.008 0.33
Financial independence (%) 0.004 0.06
Social security budget (%) -0.147 -2.63**
EuroQol-5 dimension -0.349 2.47¢
Depression experience rate (%) 0.476 0.91
Physical activity status (%) 0.018 1.15
Log likelihood -164.404
Likelihood ratio chi-square (8) 28.80
Probability >chi-square 0.000

*p<0.05 and **p<0.01 are statistically significant.
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