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RESEARCH ARTICLE

Municipal-level determinants of suicide rates in South Korea:
exploring the role of social capital and local government
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ABSTRACT
This study investigates social and economic factors influencing sui-
cide rates in 231 South Korean cities, counties, and districts from 2010
to 2015. The results of a panel data analysis indicate that the number
of social organizations did not have a significant effect on suicide
rates; however, among six types of social organizations, social/recrea-
tional organizations showed a strong negative impact on suicide
rates, suggesting that not all social organizations equally created
social capital that addresses community health problems.
Moreover, poverty and income are two strong predictors of munici-
pal-level suicide rates, but municipal governments’welfare spending
was only effective in rural areas.
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Recently, more and more studies have examined suicide in South Korea, as the
country’s suicide rates have been some of the highest in the world since the early
2000s (e.g., Fu & Chan, 2013; Inoue et al., 2010; Kim, Jung-Choi, Jun, & Kawachi, 2010;
Kim, Kim, Kawachi, & Cho, 2011; Lee et al., 2009; Lee, Hong, & Espelage, 2010; Park &
Lester, 2006). Despite these burgeoning studies on national-level suicide rates in South
Korea, sub-national-level studies, especially levels lower than the province level, remain
very rare. Likewise, South Korea’s suicide-prevention policies have relied heavily on the
central government; therefore, the role of local governments has been limited to
managing and administering central policies (Kim, Kim, & Jeong, 2017; Song et al.,
2016; Won, 2011). Contrary to this trend, international studies on suicide increasingly
have been emphasizing the critical role of local communities and governments in
reducing suicide (e.g., Caan, 2013; Kim et al., 2017; World Health Organization [WHO],
2014; Smith & Kawachi, 2014; Torjesen, 2013). They point out that community organi-
zations and locally oriented government policies were effective in reducing suicide
rates in countries where these rates were once very high, e.g., Finland, Japan, and the
UK (Kim et al., 2017; Lee, 2015; Taylor, Kingdom, & Jenkins, 1997). Therefore, this paper
explores municipal-level determinants of suicide, focusing on social organizations as
a proxy for social capital, as well as socioeconomic factors, such as welfare spending,
poverty rates, and income levels. However, this study’s objective was not to diminish
the central government’s suicide-prevention policies, which have greater capabilities
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and resources compared with those of local governments, but rather to uncover policy
implications for local governments, as well as contribute to extant literature on multi-
level governance that emphasizes the importance of cross-level or inter-governmental
cooperation.

Suicide in South Korea

Suicide is a major social and public health concern in South Korea, which reports some of
the highest suicide rates in the world. The country has maintained the highest ranking for
suicide mortality among Organization for Economic Cooperation and Development (OECD)
members since it first surpassed Hungary in 2003 (OECD, 2013; WHO, 2012). According to
the Korean Statistical Information Service (KOSIS), South Korea’s suicide mortality rate
peaked in 2011, at 31.7 per 100,000 residents, then gradually decreased to 26.5 per
100,000 by 2015. Although this recent trend is promising, suicide still remains the leading
cause of death for individuals under the age of 40 in South Korea (Won, 2011).

As Table 1 illustrates, suicide rates (per 100,000 people) tend to be higher among
individuals aged 65 and older, males, and rural populations compared with younger,
female, and urban populations. However, as suicide rates have decreased slightly in
recent years, and the gap between age groups has narrowed, gender has become
a more important factor than age. Over time, the suicide rate of the female population
has dropped slightly more rapidly than the male rate. Since 2013, the suicide rate for
males aged 15–64 has surpassed that of females aged 65 and older. Meanwhile, suicide
rates are higher in rural counties than in cities or districts of metropolitan areas, even
though most suicide mortalities occur in urban areas, as more than 90% of the South
Korean population is concentrated in cities and districts.

The South Korean government has launched various campaigns and programs to
decrease national suicide rates, as manifested in the first and second five-year plans for
suicide prevention in 2004 and 2009, respectively. However, these government policies
have not been very effective. The goal of the first five-year plan was simply to lower

Table 1. Number of deaths by suicide (per 100,000 population).
2010 2011 2012 2013 2014 2015

Total 15,566
(31.2)

15,906
(31.7)

14,160
(28.1)

14,427
(28.5)

13,836
(27.3)

13,513
(26.5)

Male Under 15 27
(0.6)

30
(0.7)

28
(0.7)

21
(0.5)

22
(0.6)

17
(0.5)

15–64 7,510
(40.4)

7,940
(42.2)

7,048
(37.4)

7,487
(39.6)

7,408
(39.1)

6,924
(36.4)

65 and above 2,784
(128.5)

2,896
(128.6)

2,545
(107.7)

2,551
(102.3)

2,305
(87.9)

2,615
(95.2)

Female Under 15 34
(0.9)

26
(0.7)

20
(0.5)

16
(0.4)

11
(0.3)

14
(0.4)

15–64 3,609
(20.2)

3,504
(19.5)

3,040
(16.8)

3,031
(16.7)

2,896
(15.9)

2,718
(14.9)

65 and above 1,594
(50.1)

1,510
(46.1)

1,478
(43.5)

1,320
(37.3)

1,192
(32.4)

1,222
(32.1)

Urban Area* (city/district) 13,450
(29.8)

13,776
(30.38)

12,343
(26.95)

12,736
(27.6)

12,334
(26.6)

12.037
(25.9)

Rural Area* (county) 2,120
(44.5)

2,136
(44.7)

1,816
(39.9)

1,680
(37.6)

1,485
(34.3)

1,463
(33.6)

*Approximate numbers calculated by the author.
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suicide rates, which surged during and after the Asian Financial Crisis (from the late
1990s to the early 2000s). This first plan failed to achieve its goal, as suicide rates
continued to increase during this period (Won, 2011). The first five-year plan focused
mainly on implementing hospital-based psychiatric programs, campaigns to address
depression and drug use, and some emergency measures; therefore, socioeconomic
perspectives were relatively neglected (Lee, 2015). Moreover, the Ministry of Health and
Welfare was the sole implementer of this plan; thus, its impacts were very limited.
Compared with the first plan, the second five-year plan (2009–2013) was relatively
comprehensive, involving multiple governmental departments with more specific
groups targeted, such as youths, seniors, and military members (see Won, 2011).
Governmental budgets allocated specifically for suicide prevention increased from
approximately 500 million Won per year during the first plan’s implementation to
7 billion Won per year during the second plan (Won, 2011). The goal of the second
plan was to bring suicide rates below 20 per 100,000 people by 2013. Although the
gradual decrease beginning in 2011 indicates that the second plan was more effective
than the first, it still failed to reach its goal. Moreover, the slight decrease in suicide rates
in South Korea may be a result of an enhanced emergency-response system. According
to the National Emergency Medical Center (NEMC), the number of suicide attempts did
not decrease during this period despite the decrease in suicide mortality; emergency
department visits for suicide attempts continued to surge, increasing from 19,373 in
2010 to 25,472 in 2014 (NEMC, 2014). Moreover, as Park (2012) found, South Korean
females’ suicide rates are more closely related to depression than males’ rates; therefore,
the South Korean government’s increased attention to treating depression may have
contributed to the recent decrease in female suicide rates. Overall, the South Korean
government’s comprehensive approach in the second plan has yielded some positive
results, but the effects of such central-government-led strategies have not been enough
to lower the country’s suicide mortality rates further, as has been the case in other
countries such as Japan (Coppens et al., 2014; Kral et al., 2009; Nakanishi, Yamauchi, &
Takeshima, 2015; Shiraishi, 2012). Active local governments that engage community
entities in their efforts are critical in reducing suicides (e.g., Kim et al., 2017; Song
et al., 2016; Won, 2011). An OECD report also noted that South Korea’s central-
government-led mental health policies contradict the general trend in most OECD
countries toward focusing on the increasing role of local communities in suicide pre-
vention (OECD, 2013).

Despite the important role of local communities and local governments in suicide preven-
tion, few empirical studies have focused on regional variations in suicide across South Korea.
Extant studies on South Korea’s suicide rate either have looked at individual-level data,
focusing on survey respondents’ suicidal ideation as being dependent on socioeconomic
status (e.g., Kim, Chung, Perry, Kawachi, & Subramanian, 2012; Kim et al., 2010), or have taken
the form of national-level studies on socioeconomic determinants of suicide (e.g., Park &
Lester, 2006; Inoue et al., 2010; Kim et al., 2011). Other studies have searched for idiosyncratic
characteristics, such as pesticide poisoning (Lee et al., 2009), youth suicide (Lee et al., 2010), or
imitation effects after celebrity suicides (Fu & Chan, 2013). Unaddressed in such studies are
regional differences in suicide rates. For example, in 2010, the municipality with the lowest
suicide rates had 11.7 suicides per 100,000 people, and the municipality with the highest
suicide rates had 82.4 suicides per 100,000 people (see Table 2). In South Korea, municipal
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divisions are subdivisions of provinces and metropolitan areas, but are larger regional
divisions than neighborhoods, villages, and towns. The present meso-level analysis will
provide policy implications for local public-health policies.

Social determinants of suicide and governments’ role

Historically, two theories have been used to explain the phenomenon of suicide. One
attributes it to individuals’ physical/mental conditions, whereas the other connects
suicidal behavior to social conditions in which individuals live. The former is an indivi-
dualist approach that investigates the psychological and biomedical factors that influ-
ence suicidal behavior (e.g., Wray, Colen, & Pescosolido, 2011). For example, psychiatric
researchers often conduct retrospective studies of psychological processes among those
who commit suicide – a research method known as psychological autopsy (Cavanagh,
Carson, Sharpe, & Lawrie, 2003; Cox, 1996). Relying on police reports and in-depth
interviews with family members and friends, they investigate the medical and social
histories of those who commit suicide, considering such factors as mental illness
(Conwell, Duberstein, Cox, & Herrmann, 1996) and alcohol abuse (Wilcox, Conner, &
Caine, 2004). Biomedical studies look at biological and genetic causes of suicide, such as
primary stress response, aggression regulation, and genetic factors identifiable through
family studies (Arango & Mann, 1992; Brunner et al., 2001; Statham et al., 1998).

These individualist explanations are paralleled by the sociological approach, which
assumes that social conditions that individuals experience affect suicidal behavior.
Durkheim studied suicidal behavior in several countries and determined that suicide is
a cultural phenomenon that can be attributed to national characteristics. He found that
suicide rates were higher among Protestants than other religious groups, male popula-
tions than female populations, soldiers than civilians, and single people than married
people (Durkheim, 1951). Following Durkheim, various sociological investigations of
suicide emerged (e.g., Wray et al., 2011). Prominent among this research wave was
a study by Henry and Short (1954), who hypothesized that suicide was a social behavior
that was as aggressive as homicide, but that low-status groups tended to blame others
(homicide), whereas high-status groups blamed themselves (suicide). Another research
wave, initiated by Gibbs and Martine’s study (1964), highlighted potential conflicts
between social roles, such as age, gender, occupation, and marital status. The third
group examined the social and cultural meanings of suicide, such as imitating suicidal
behavior (Douglas, 1967; Phillips, 1979).

More recent studies have shifted their attention toward using empirical data and
statistical techniques to help guide public-policy measures. One of the classic themes of
suicide is the impact of social determinants such as race, class, religion, and gender (e.g.,
Almgren et al., 1998; Burr, Hartman, & Matteson, 1999; Campbell & Troyer, 2007; Ellison,
Burr, & McCall, 1997; Girard, 1993; Krull & Trovato, 1994; Kubrin, Wadsworth, & DiPietro,
2006; Lehmann, 1995; Pampel, 1998). For example, Wadsworth and Kubrin (2007)
studied suicide rates in the United States (US) and found that Hispanics born in the
US tended to have higher suicide rates than Hispanics born outside the US because the
former used a different racial group for comparison. Other studies related suicidal
behavior to levels of social integration achieved through marriage, employment, or
community building (Gibbs, 2000; Kposowa, Breault, & Singh, 1995; Maimon & Kuhl,
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2008). Related research has identified a correlation between unemployment and suicide
rates (Andres, 2005; Blakely, Collings, & Atkinson, 2003; Morrell, Taylor, Quine, & Kerr,
1993). Poverty is also addressed often in studies on suicide, with a demonstrated
relationship between suicide and increases in poverty rates (Rehkopf & Buka, 2006).
The Gini coefficient, a measure of income inequality, has been used widely to assess
economic inequality, but its relationship to suicide is inconsistent (e.g., Sapag et al.,
2008; Lester, 1992; Andres, 2005). The characteristics of a given geographical area are
also linked to suicide rates (see Rehkopf & Buka, 2006). Barkan’s study (2013) identified
a positive relationship between population stability – the rate at which people enter or
leave an area – and the suicide rate of a given area. Singh and Siahpush (2002) focused
on the differences between urban and rural areas and found that suicide rates in rural
areas consistently were higher.

Related to location-specific characteristics, a growing number of studies have
focused on the relationship between community social capital and suicide (Congdon,
2012; Fujiwara & Kawachi, 2008; Kelly, Davoren, Mhaoláin, Breen, & Casey, 2009; Kim
et al., 2011; Okamoto, Kawakami, Kido, & Sakurai, 2013; Szreter & Woolcock, 2004).
Smith and Kawachi (2014) conducted a notable state-level study on social capital and
suicide rates in the US that identified a link between social capital and suicide mortality.
Recker and Moore (2016) conducted a similar meso-level study and determined that
social capital had a significant impact on the suicide rates of US counties.

While these sociological studies have provided policy implications by finding social
determinants of suicide, other studies have evaluated the direct impacts of central and
local governmental policies on suicide rates. Zimmerman (2002) found that state-level
spending on public welfare significantly affected suicide rates in the US from 1960–1995,
controlling for divorce rates, population changes, population density, unemployment,
gender ratio, and racial composition. Flavin and Radcliff (2009) also found that state
governments’ welfare spending in the US decreased suicide rates. Burgess, Pirkis, Jolley,
Whiteford, and Saxena (2004) tested European central governments’ mental-health
initiatives against their suicide rates and found that these initiatives were not as effective
as policy makers assumed. Although the efficacy of centralized vs. decentralized systems
and of multi-level governance remains an ongoing debate in the areas of welfare,
education, and fiscal policies (e.g., Bache & Flinders, 2004; Boockmann, Thomsen,
Walter, Göbel, & Huber, 2015; Cha, 2016; Martinez-Vaquez et al., 2017), suicide research
commonly has called for local governments and communities to take more active roles
in prevention (Coppens et al., 2014; Kral et al., 2009; Nakanishi et al., 2015; Shiraishi,
2012). However, local governments and communities’ role in the context of South Korea
remains understudied.

The present study appeals to both extant sociological literature that has investigated
social capital’s role in reducing suicide rates, as well as extant public policy literature that
tests the impact of local governments’ policies on suicide rates. Among various cognitive
and behavioral indicators of social capital (e.g., Aldrich & Meyer, 2015), this study focuses
on people’s participation in social organizations or voluntary associations, which are an
important indicator of social capital (Brehm & Rahn, 1997; Curtis, Baer, & Grabb, 2001;
Delhey & Newton, 2003; Lee & Fraser, 2018; Liu & Stolle, 2017; Putnam, 2001). Moreover,
the present study tests some socioeconomic factors that are intertwined closely with
municipal-level suicide rates, such as, welfare spending, poverty, and income.

282 J. LEE



Data, variables, and methods

This study used municipal-level data obtained from KOSIS, a South Korean govern-
mental organization that manages national census information. KOSIS publishes
municipal-level data collected from various governmental departments, such as the
National Tax Service, Statistics Korea, and the Ministry of Health and Welfare. The
dependent variable of this study was the suicide rate (per 100,000 people) in 231
South Korean cities, counties, and districts. To address the gap between male and
female suicidal behavior and mortality rates, the study analyzed three types of
suicide rates separately: total suicide rate, male suicide rate, and female suicide
rate. The independent variables included various social and economic indicators.
First, as an indicator of social capital, the number of social organizations, as deter-
mined by Statistics Korea, was included. The number of social organizations was
measured per 10,000 inhabitants. However, some recent studies have shown that
different social organizations serve as sources of social capital in different ways
(Knack & Keefer, 1997; Lee & Cho, 2018; Lee & Fraser, 2018; Moore & Recker, 2017;
Rupasingha, Goetz, & Freshwater, 2006); therefore, these organizations were also
coded separately based on six types: professional, labor, religious, political, social
movement, and social/recreational organizations.

For an indicator of residents’ average income level, data on local income tax per
capita (paid to municipal governments) were obtained. The best practice may be to
obtain data on municipal residents’ average income, but such data are not published at
the municipal level in South Korea. However, income tax paid to local governments is
paid at the same rate across municipalities, with higher local income tax per capita
indicating higher average incomes in a municipality. The South Korean National Tax
Service provided the data, which KOSIS published. The poverty rate, another economic
indicator, has been calculated based on the number of people per 100,000 who are
eligible to receive ‘basic living security’ from local governments. A higher poverty rate
indicated that a larger portion of the municipal population was living below the poverty
line. The study also used municipal governments’ welfare spending as a percentage of
total budgets to evaluate these governments’ role in reducing income inequality. This
variable tested the impact of local governments’ welfare policy on their suicide rates
(Flavin & Radcliff, 2009; Zimmerman, 2002).

Other social factors also were included. Divorce rates for each municipal division
were collected from annual Statistics Korea census data, presented as the number
of divorces per 1,000 inhabitants. Unemployment rates also were obtained from
Statistics Korea. As indicators of mental health, alcohol use and depression rates
were included as well. The data were based on the national Community Health
Survey that the Ministry of Health and Welfare conducted. In its published data,
KOSIS included the percentage of people who used alcohol during the previous
month and the percentage of those suffering from depression lasting more than
two weeks over the previous year. Finally, to examine difference between urban
and rural areas, a variable for rural areas was coded (1/0). Table 2 summarizes the
identified variables. Due to concerns about multicollinearity, variance-influence
factors for all variables were tested and found to be less than 3.5, which generally
is considered acceptable in most social-science research.
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Results

A panel data analysis was conducted due to the nature of the data covering 231
municipalities from 2010–2015. To decide between fixed-effects or random-effects
models, a Hausman test was run for each model. Models were fitted with both
municipality fixed effects and year fixed effects to control for both vertical and
horizontal variations. Dummy variables were included in Tables 3 and 4 but were
not reported in the text. Finally, standard errors were clustered by municipality
and year.

First, Table 3 illustrates the regression results of total suicide rates (both male and
female) in South Korean municipalities. Four models were structured for this analysis.
Model 1 included number of social organizations (all six types), as well as other
socioeconomic factors. The results showed that the number of social organizations is
not significantly associated with total suicide rates, but that poverty rates and
income levels are. Poverty rates had a strong positive effect on suicide rates
(b = 3.182, p < 0.01), and average income levels, measured through income tax
amounts paid to municipal governments per capita, showed a negative effect on
suicide rates (b = −0.258, p < 0.10). Other factors did not indicate significant effects
on suicide rates. Since the negative coefficient of social organization was not sig-
nificant enough, in Model 2, six different types of organizations were included
separately to see whether any types of social organizations elicited a strong effect
on suicide rates. Model 2 showed that among the six types of social organizations,
only social/recreational organizations significantly reduced suicide rates (b = −0.618,
p < 0.01). Other types of organizations either did not indicate a significant effect on
suicide rates or showed an unexpected effect. The number of religious organizations
showed a positive effect on suicide rates (b = 0.506, p < 0.10). Other than social
organizations, poverty rates increased total suicide rates (b = 2.762, p < 0.01), and
income levels decreased total suicide rates (b = −0.330, p < 0.05). Other factors did
not indicate a significant effect on total suicide rates.

Because only the social/recreational organization type showed a strong negative
effect on total suicide rates in Model 2, Model 3 excluded other types of social
organizations from the model. Model 3’s results showed that social/recreational
organizations (b = −0.468, p < 0.05) decreased, poverty rates (b = 2.957, p < 0.01)
showed a positive effect, and income levels (b = −0.251, p < 0.05) showed a negative
effect on total suicide rates. Again, other factors did not show statistically significant
effects. Model 4 went deeper into government welfare spending, considering that
South Korean rural areas have higher populations of elderly citizens and that the
portion of the welfare budget spent there is relatively higher than that of urban
areas. Therefore, Model 4 added an interaction variable that multiplied two predictor
variables: welfare spending and rural area. Model 4 showed that the number of
social/recreational organizations showed a negative effect on total suicide rates
(b = −0.331, p < 0.10). Poverty rates had a positive effect (b = 2.233, p < 0.05), but
income levels (b = −0.308, p < 0.01) had a negative effect on total suicide rates,
which resembled previous models’ results. Although the welfare spending variable
itself did not indicate a significant effect on total suicide rates, the interaction term
indicated that welfare spending showed a strong negative effect on suicide rates
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among rural residents compared with urban residents (b = −1.136, p < 0.01). Finally,
residents of rural areas showed a significantly higher rate of suicide than those of
urban areas (b = 24.452, p < 0.01).

Table 3. Panel data analysis of social determinants of suicide rates.
Suicide rates (total) Model 1 Model 2 Model 3 Model 4

Social organizations −0.113
(0.134)

Professional 0.536
(0.869)

Labor −0.634
(2.149)

Religious 0.506*
(0.303)

Political 2.612
(4.019)

Social movements 0.467
(1.140)

Social/recreational −0.618***
(0.233)

−0.468**
(0.208)

−0.331*
(0.211)

Welfare budget 0.056
(0.043)

0.059
(0.046)

0.055
(0.042)

0.085
(0.05)

Poverty rate 3.182***
(0.915)

2.762***
(0.939)

2.957***
(0.925)

2.233**
(0.918)

Income tax per capita −0.258*
(0.140)

−0.330**
(0.140)

−0.261**
(0.124)

−0.308***
(0.116)

Divorce rate 1.507
(1.580)

1.360
(1.590)

1.445
(1.575)

1.883
(1.538)

Unemployment −0.063
(0.388)

−0.094
(0.385)

−0.098
(0.387)

−0.007
(0.378)

Alcohol use 0.017
(0.087)

0.026
(0.088)

0.026
(0.087)

0.054
(0.089)

Depression 0.072
(0.119)

0.067
(0.119)

0.076
(0.119)

0.098
(0.121)

Rural area 1.809
(2.722)

−0.212
(2.72)

1.702
(2.589)

24.452***
(6.789)

Welfare budget x Rural area −1.136***
(0.253)

Year dummies
2011 1.216

(0.803)
1.051
(0.814)

1.058
(0.800)

0.813
(0.781)

2012 −2.320***
(0.813)

−2.576***
(0.807)

−2.266***
(0.808)

−3.059***
(0.823)

2013 −2.525***
(0.900)

−2.725***
(0.921)

−2.446***
(0.892)

−3.160***
(0.922)

2014 −4.524***
(0.952)

−4.633***
(0.977)

−4.474***
(0.942)

−4.815***
(0.989)

2015 −6.597***
(0.891)

−6.019***
(0.967)

−6.256***
(0.967)

−5.540***
(0.935)

Intercept 22.220***
(6.187)

12.538*
(6.986)

21.684***
(5.760)

19.779***
(5.812)

No. of observations
No. of groups
Within group r2

Between group r2

Overall r2

F-statistic
(d.f.)
Hausman test

1,378
230
0.201
0.207
0.203

17.56***
(14, 229)

FE

1,378
230
0.209
0.451
0.344

15.73***
(19, 229)

FE

1,378
230
0.205
0.256
0.233

18.03***
(14, 229)

FE

1,378
230
0.224
0.373
0.310

17.98***
(15, 229)

FE

*p < 0.10, **p < 0.05, ***p < 0.01
FE: Hausman test indicates that fixed effects model should be chosen over random effects model
Standard errors were clustered by municipality and year
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Table 4. Panel data analysis of social determinants of suicide rates by gender.
Male Female

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Social organizations −0.402*
(0.225)

0.162
(0.136)

Professional 0.111
(1.358)

1.036
(0.949)

Labor 2.346
(3.210)

−4.672
(2.860)

Religious 0.419
(0.510)

0.525
(0.334)

Political 7.305
(7.103)

−1.458
(4.309)

Social
movements

1.523
(2.534)

0.544
(1.430)

Social/
recreational

−1.272***
(0.399)

−1.074***
(0.342)

−0.844**
(0.347)

−0.028
(0.209)

0.101
(0.196)

0.133
(0.204)

Welfare budget −0.036
(0.047)

−0.028
(0.048)

−0.035
(0.047)

0.013
(0.066)

0.136***
(0.051)

0.131**
(0.053)

0.134***
(0.050)

0.140***
(0.052)

Poverty rate 3.665***
(1.399)

3.034**
(1.448)

3.198**
(1.423)

1.980
(1.390)

2.572**
(1.009)

2.411**
(1.008)

2.575**
(1.029)

2.412**
(1.044)

Income tax per
capita

−0.246
(0.187)

−0.443**
(0.203)

−0.290*
(0.170)

−0.371**
(0.171)

−0.268*
(0.166)

−0.231
(0.146)

−0.231
(0.169)

−0.242
(0.166)

Divorce rate 2.266
(2.370)

2.256
(2.390)

2.161
(2.343)

2.893
(0.417)

0.467
(1.473)

0.127
(1.512)

0.451
(1.482)

0.544
(1.490)

Unemployment 0.154
(0.656)

0.068
(0.145)

0.093
(0.652)

0.246
(0.645)

−0.326
(0.432)

−0.288
(0.422)

−0.339
(0.431)

−0.321
(0.434)

Alcohol use −0.083
(0.142)

−0.068
(0.145)

−0.067
(0.142)

−0.207
(0.142)

0.118
(0.082)

0.130*
(0.080)

0.122
(0.082)

0.129
(0.084)

Depression 0.238
(0.174)

0.216
(0.174)

0.241
(0.174)

0.278*
(0.174)

−0.116
(0.122)

−0.111
(0.122)

−0.111
(0.122)

−0.106
(0.123)

Rural area 9.113*
(4.742)

6.655
(4.443)

8.262*
(4.318)

46.531***
(11.343)

−5.193**
(2.157)

−5.832**
(2.476)

−4.589**
(1.922)

0.569
(5.796)

Welfare budget
x Rural area

−1.910***
(0.417)

−0.257
(0.268)

Year dummies
2011 3.431***

(1.281)
3.106**
(1.294)

3.305***
(1.274)

2.725**
(1.231)

−1.099
(0.783)

−1.135
(0.776)

−1.096
(0.786)

−1.175
(0.795)

2012 −1.338
(1.355)

−1.908
(1.374)

−1.408
(1.354)

−2.742**
(1.375)

−3.249***
(0.870)

−3.237***
(0.865)

−3.074***
(0.886)

−3.256***
(0.872)

2013 0.007
(1.396)

−0.531
(1.448)

−0.020
(1.381)

−1.222
(1.433)

−4.700***
(0.939)

−4.596***
(0.915)

−4.516***
(0.945)

−4.681***
(0.939)

2014 −2.315
(1.412)

−2.687*
(1.476)

−2.367*
(1.400)

−2.940**
(1.430)

−6.138***
(0.986)

−5.974***
(0.985)

−5.991***
(0.996)

−6.076***
(1.011)

2015 −4.837***
(1.378)

−3.990***
(1.476)

−4.233***
(1.430)

−3.027**
(1.408)

−8.208***
(0.865)

−7.925***
(0.960)

−8.113***
(0.883)

−7.956***
(0.914)

Intercept −38.423***
(10.453)

25.063**
(12.684)

33.706***
(9.061)

30.501***
(9.368)

7.771
(6.766)

2.450
(7.77)

11.220*
(5.864)

10.816*
(5.892)

No. of observations
No. of groupsWithin
group r2

Between group r2

Overall r2

F-statistic
(d.f.)
Hausman test

1,378
230
0.108
0.250
0.191

10.19***
(14, 229)

FE

1.378
230
0.119
0.470
0.322
9.10***
(19, 229)

FE

1,378
230
0.114
0.364
0.260

10.81***
(14, 229)

FE

1,378
230
0.136
0.418
0.299

10.22***
(15, 229)

FE

1.367
230
0.162
0.038
0.071

16.03***
(14, 229)

FE

1,367
230
0.168
0.218
0.147

14.86***
(19, 229)

FE

1.367
230
0.161
0.005
0.038

15.30***
(14, 229)

FE

1,367
230
0.162
0.007
0.051

14.51***
(15, 229)

FE

*p < 0.10, **p < 0.05, ***p < 0.01
FE: Hausman test indicates that fixed effects model should be chosen over random effects model
Standard errors were clustered by municipality and year
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As shown in Table 1, a huge gap exists between suicide rates among male and female
populations. Luckily, KOSIS provides municipal-level suicide rates by gender; therefore,
additional models were structured to determine whether factors associated with suicide
rates are different according to gender. Table 4 illustrates the results.

Models 1 through 4 regressed on male suicide rates. Model 1 showed that social
organizations (all types) had a strong negative effect on male suicide rates (b = −0.402,
p < 0.10). Poverty rates also negatively affected male suicide rates (b = 3, 665, p < 0.01).
Living in rural areas meant significantly higher suicide rates among male populations
(b = 0.113, p < 0.01). Model 2 separately included six types of social organizations, and
the results indicated that only social/recreational organizations showed a strong nega-
tive effect on male suicide rates (b = −1.272, p < 0.01). Poverty rates positively affected
male suicide rates (b = 3.034, p < 0.05), but income levels negatively affected
(b = −0.443, p < 0.05) male suicide rates. Model 3 excluded other types of organizations
except social/recreational organizations, indicating that these organizations are nega-
tively associated with male suicide rates (b = 1.074, p < 0.01). Also, poverty rates
(b = 3.198, p < 0.05) positively affected, but income levels (b = −0.290, p < 0.10)
negatively affected male suicide rates. Living in rural areas meant higher suicide rates
among males (b = 8.262, p < 0.10). Finally, in Model 4, the number of social/recreational
organizations (b = −0.844, p < 0.05) and income levels (b = −0.371, p < 0.05) had
a negative effect on male suicide rates, but depression rates showed a positive effect
on male suicide rates (b = 0.278, p < 0.10). Living in rural areas (b = 46. 531, p < 0.01)
meant higher suicide rates among males. Interaction variables between welfare spend-
ing and rural areas indicated that welfare spending decreases male suicide rates in rural
areas (b = −1.910, p < 0.01).

Models 5 through 8 regressed on female suicide rates. Model 5 showed that social
organizations did not exert a significant effect on female suicide rates. However, poverty
rates (b = 2.572, p < 0.05) positively affected, but income levels (b = −0.268, p < 0.10)
negatively affected female suicide rates. Contrary to male suicide rates, living in rural
areas (b = −5.193, p < 0.05) meant lower suicide rates among females. Unexpectedly,
welfare spending showed a positive effect on female suicide rates (b = 0.136, p < 0.01).
Model 6 indicates that no type of social organizations significantly affected female
suicide rates, meaning that social organizations are only significantly associated with
suicide rates among male populations. Poverty rates (b = 2.411, p < 0.05) negatively
affected female suicide rates. The effect of welfare spending (b = 0.131, p < 0.05) was
also positive on female suicide rates. One interesting finding is that alcohol use in
municipalities had a positive effect on female suicide rates (b = 0.130, p < 0.10), which
means that regions with larger (proportionate) populations of people using alcohol saw
higher rates of female suicide. Finally, living in rural areas meant lower female suicide
rates (b = −5.832, p < 0.05), meaning that female suicide rates are higher in urban areas.
Model 7 showed that social/recreational organizations did not exert a significant effect.
Poverty rates (b = 2.575, p < 0.05) positively affected female suicide rates. Again, welfare
spending positively affected female suicide rates (b = 0.134, p < 0.01). Living in rural
areas meant lower female suicide rates (b = −4.589, p < 0.05). Finally, in Model 8, poverty
rates (b = 2.412, p < 0.05) positively affected female suicides. Welfare spending also
showed a positive effect on female suicide rates (b = 0.140, p < 0.01).
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In summary, based on the results in Table 4, the number of social/recreational
organizations, poverty rates, income levels, depression, and living in rural areas strongly
affected suicide rates among male populations, but poverty rates, income levels, alcohol
use, and living in urban areas affected suicide rates among female populations.

Discussion

This study set out to examine the social determinants of suicide rates across 231 South
Korean municipal-level regions from 2010–2015 to examine the role of social capital and
local policies. Although centralization vs. decentralization has been a long-debated topic
in public policy, suicide studies have shown that central-local cooperation is important
in preventing suicide. From such a perspective, this study’s objective was not to diminish
the central government’s suicide prevention policies, but rather to search for some
policy implications for local governments, in addition to central policies.

The first goal of this study was to test social capital theory by examining social
organizations’ role in reducing suicide rates. The effect of locally based numbers of social
organizations was not statistically significant, but when social organizations were broken
down into six types, availability of social/recreational organizations showed a significant
negative effect on suicide rates. This finding partially supports relatively recent trends in
social capital studies that distinguish different types of social organizations (e.g., Lee & Cho,
2018; Lee & Fraser, 2018; Moore & Recker, 2017; Rupasingha et al., 2006). According to
these studies, reward-based organizations (such as political organizations and labor unions)
or organizations without civic goals (such as sports clubs, social gatherings, or hobby
associations) may not be as closely associated with social capital at the community level
as organizations with clear civic goals (such as volunteer groups, residential associations,
and customer-movement groups). Although this study confirmed that not all social orga-
nizations play the same role in generating social capital, this study’s contribution is that
social/recreational organizations, despite their informal and personal activities without
clear civic causes, may be more closely associated with people’s suicide behavior than
other types of social organizations. Municipalities with better access to social and recrea-
tional activities may better serve residents with suicide ideation. Although these data
concern self-organized organizations, local governments also can support these organiza-
tions in their municipalities. However, social/recreational organizations’ effect is limited due
to their weak effect on female populations, inviting further studies. Moreover, the insignif-
icant results on other types of organizations may be due to the short period of time that
this study covers because the data may not have captured long-term changes in availability
of social organizations thoroughly. Therefore, further studies with broader time frames can
determine whether this is a temporary phenomenon. Likewise, the unexplained results on
religious organizations, which increased suicide rates, should be examined further in future
studies.

Another objective of this study was to test some municipal-level socioeconomic
factors to determine any policy implications for municipal governments. The strongest
effects shown consistently across models were poverty rates and average income levels,
measured by income tax amounts per capita paid to municipal governments. Municipal
regions with higher incomes and lower poverty rates saw significantly lower suicide
rates among their residents, which is consistent with national-level studies that used
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gross domestic product (GDP) per capita (Kim et al., 2011). However, municipal-level
welfare spending showed that such spending was more closely associated with lower
suicide rates in rural populations than in urban populations, and in male populations
than in female populations. Welfare spending in urban areas did not exert significant
effects on suicide. The relationship between local governments’ welfare spending and
suicide rates has been studied in the context of the US (Zimmerman, 2002), but this
study suggests that, in South Korea, welfare is more closely associated with rural areas,
where a higher percentage of senior citizens live. This indicates that rural municipal
governments’ efforts to reduce suicide rates should be oriented toward giving residents
access to social welfare programs, along with measures that increase income, such as
bringing in new industries and development. In urban areas, where people had relatively
better access to social welfare programs, income levels and inequality seemed to be
a bigger problem. Higher rates of poverty, as measured by the number of residents
below the poverty line, increased suicide rates despite local government provisions of
‘basic living security’ for residents living in poverty. However, the effect from welfare
spending on female suicide rates was unexpected and requires further studies as to why
increases in welfare spending increased female suicide rates.

Other than key independent variables, other results also were noteworthy. Male
suicide rates are higher in rural regions, whereas female suicide rates are higher in
urban regions. Together with the aforementioned results on social organizations and
welfare spending, it seems that male suicide rates are associated closely with access to
social welfare and social activities. The positive effect of depression on male suicide rates
also supports the idea that male suicide rates are closely associated with connectedness
and accessibility. Furthermore, female suicide is higher in urban areas, where a higher
percentage of people live in poverty and use alcohol. This means that females living in
an impoverished urban area with high rates of alcohol use among residents may be
exposed more often to situations that increase their suicidal ideation. Further studies
should be conducted on suicide behavior among urban females.

Some national-level studies showed that divorce was an important indicator of suicide
rates (e.g., Park & Lester, 2006), but the present study indicates that divorce rates were not
a very strong indicator at the municipal level, although their coefficients indicated a positive
relationship. Unemployment rates also were not a significant predictor, which is inconsistent
with previous national-level studies (e.g., Kim et al., 2011). National-level unemployment
fluctuations may be relevant only to some heavily populated or very influential municipa-
lities, rather than to all municipalities. This gap between national-level studies and current
municipal-level studies not only indicates that national-level policy-making may not be
effective in local social contexts, but also implies that local governments must take a more
active role in creating and implementing suicide-prevention policies.

Conclusion

In sum, the results from this panel data analysis showed that the number of available
social organizations as a whole did not reduce suicide rates significantly, but the social/
recreational organization type exerted a strong negative impact on suicide rates, indi-
cating that not all social organizations create social capital that influences public health
equally. Moreover, both poverty and income are two strong predictors of municipal-
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level suicide rates, but municipal governments’ welfare spending significantly reduced
suicide rates only in rural areas. Finally, the number of available social/recreational
organizations, poverty rates, income levels, and living in rural areas strongly affected
suicide rates among male populations, but poverty rates, income levels, alcohol use, and
living in urban areas affected suicide rates among female populations.

A noteworthy point from this study is that the results easily can be interpreted as
individual-level causes of suicide. For example, the results do not indicate necessarily
that socially disconnected, low-income populations are more likely to commit suicide.
This study’s implications are that municipalities with smaller numbers of social/recrea-
tional organizations, lower average income, more impoverished residents, and less
welfare spending tend to have higher suicide rates. Thus, variables in the analysis are
characteristics of municipal regions rather than direct causes of individual suicidal
behavior. In particular, some insignificant effects from the factors in this study may be
due to the short period of time that this study covers, which is a limitation of this
research. Future studies with more available data accumulated over a longer period of
time may investigate whether the insignificance of these relationships is attributable to
method or to validity of findings. More meso-level studies should be conducted as well.
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