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The Effect of the Regional Factors on the Variation of Suicide Rates:
Geographic Information System Analysis Approach

Seong-Yong Park’, Kwang-Soo Lee?

'Department of Health Administration, Yonsei University Graduate School; 2Department of Health Administration, Yonsei University College of Health Sciences,
Wonju, Korea

Background: Previous studies showed that the characteristics of population and regions were related to the suicide rates. This study
purposed to analyze the relationships between regional factors and suicide rates with spatial analysis model.

Methods: This is a cross sectional study based on the statistics of 2011 which was extracted from the 229 City - Gun - Gu administra-
tive districts in Korea. Cause of death statistics on each district was used to produce the age-, sex-adjusted mortality rates resulting
from suicide. Regional characteristics were measured by the number of doctors engaged in medical institutions per 1,000 popula-
tion, divorced people’s rate per 1,000 population, number of marriages per 1,000 population, and percent of welfare budget in gen-
eral accounting. Statistical analysis was performed by using SAS ver. 9.3 and ArcGIS ver. 10.2 was used for geographically weighted
regression (GWR).

Results: In ordinary least square (OLS) regression, divorced people’s rate per 1,000 population had a significant positive relationship
with the standardized mortality rate per 100,000 population. Marriages per 1,000 population and the proportion of welfare budget
in the general accounting had significant negative relationships with the mortality rates. Meanwhile, GWR provided that the direc-
tions of variable, divorced people’s rate per 1,000 population, were varied depending on regions. The adjusted R* was improved
from the 0.32in OLS to the 0.46 in GWR.

Conclusion: Results of GWR showed that regional factors had different effects on the suicide rates depending on locations. It sug-
gested that policy interventions for reducing the suicide rate should consider the regional characteristics in obtaining policy objec-
tives.
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Figure 1. Research model (ordinary least squares and geographically
weighted regression).
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Table 1. Descriptive statistics of study variables

Variable Value Minimum  Maximum

No. of doctors engaged in medical 228+2.03 0.66 2056
institutions per 1,000 population

Divorced people’s rate per 1,000 221+0.39 1.30 350
population

No. of marriages per 1,000 population 5.74+124 340 10.45

Percent of welfare budget in general 26.45+13.16 464 58.94
accounting

Standardized mortality rate per 100,000 37.68+1330  14.80 10450
population

Values are presented as mean + standard deviation.
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No. of doctors engaged in medical ~ Divorced people’s rate per ~ No. of marriages per ~ Percent of welfare budget

institutions per 1,000 population 1,000 population 1,000 population in general accounting
No. of doctors engaged in medical institutions per 1
1,000 population

Divorced people’s rate per 1,000 population -0.06 1
No. of marriages per 1,000 population 0.07 0.30* 1
Percent of welfare budget in general accounting 0.23* -0.02 0.39% 1
*p<0.05.
Table 3. Results of OLS and GWR

OLS GWR
Variable

Coefficient ~ Variance inflation factor ~ Mean+standard deviation ~ Minimum Maximum

No. of doctors engaged in medical institutions per 1,000 population -0.38 1.06 0.01+0.86 -1.09 252
Divorced people’s rate per 1,000 population 7.72* 1.13 943+4.16 -6.61 29.86
No. of marriages per 1,000 population -3.82% 1.33 -3.04+1.48 -6.31 -0.64
Percent of welfare budget in general accounting 031* 1.27 031+0.14 -1.00 0.10
Adjusted R? 032 046
AlCc 1,755 1,722
Sigma (o) 10.99 977
Residual squares 27,068 18,402
Moran’s | 0.03* -0.02
Koenker statistic 11.57%
Jarque-Bera statistic 287.56

OLS, ordinary least squares; GWR, geographically weighted regression.

*p<0.05.
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Figure 3. Standardized regression residuals. (A) Ordinary least squares. (B) Geographically weighted regression.
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Figure 4. Distribution of regression coefficients variable. (A) Number of doctors engaged in medical institutions per 1,000 population. (B) Di-
vorced people’s rate per 1,000 population. (C) Number of marriages per 1,000 population. (D) Percent of welfare budget in general accounting.
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