
Abstract
This study examines the relationship between the suicide mor-

tality rate and structural covariates in South Korea from 2008 to
2017 under Durkheim’s theory of suicide. It applies the dynamic
spatial panel data model to explore both spatial and temporal
aspects of the suicide phenomena recognising statistical limita-
tions in previous suicide research based on either cross-sectional
or longitudinal methodology. The results demonstrate that the sui-
cide mortality rates in South Korea are spatially and temporally
dependent on those of neighbouring units or its own time-lagged
suicide mortality rates. Moreover, this study estimates that the
divorce rate, unemployment rate and land price index, which are
assumed to be proxies of social integration and regulation, signif-
icantly impact the suicide mortality rates. The results imply that
deteriorating socioeconomic conditions are risk factors for the sui-
cide mortality rate and suggests implementing policies to alleviate
the high level of social disintegration caused by Korea’s deterio-
rating socioeconomic conditions.

Introduction
Over the past few decades, suicide has been a severe public

health concern in South Korea since it is the 5th leading cause of
death, accounting for approximately 13,000 deaths annually as
reported by the Korean Statistical Information Service (KOSIS,
2019). The suicide issue has received substantial academic atten-
tion from numerous disciplines, including medical science, psy-
chology and public health. Most suicide research has usually
examined individual-level causes of suicide, such as mental disor-
der or psychological trauma, while few have examined the contex-
tual-level causes of suicide (Cheong et al., 2012; Kang, 2017). A
growing number of studies have recently investigated the suicide
phenomenon beyond the individual level assuming that the varia-
tions of the suicide mortality rate (SMR) reflect the spatial and
temporal variations of underlying social conditions across differ-
ent regions in the country (Yeom, 2019).

Previous studies have consistently demonstrated that SMR is
associated with a society’s deteriorating socioeconomic conditions
under different theoretical backgrounds and methodologies. A vol-
ume of contextual-level suicide research has usually opera-
tionalised such conditions with measurable indices, such as unem-
ployment rate, divorce rate and demographic structure and found
a statistically significant relationship between the SMR and such
indices. However, based on either cross-sectional (Baller &
Richardson, 2002; Congdon, 2011) or longitudinal (Phillips, 2013;
Nordt et al., 2015) statistical tools, previous suicide research has
considered time and space as separate components of the suicide
phenomena. Scholars have pointed out that these studies fail to
incorporate interaction between space and time into their analyses
(Ye & Wu, 2011; Joo, 2017). They have noted that spatial and tem-
poral analysis becomes essential because it enhances the accuracy
of statistical inference and at the same time reduces estimate bias
by considering spatial and temporal proximity or dependence (Ye
& Wu, 2011).

Recognising these limitations in traditional statistical models,
a growing number of social science studies have used the spatial
panel data model, an approach using time series observations of a
number of spatial units, to examine the spatial and temporal
dynamics of diverse social phenomena, including suicide (Breuer,
2015; Joo, 2017), homicide (Ye & Wu, 2011) and other social
issues (Baltagi et al., 2012; Bussu et al., 2013). These studies not
only visualise the spatial and temporal patterns of the investigated
phenomena but also extend ‘modelling possibilities as compared
to the cross-sectional setting for spatial data’ as expressed by Ye
and Wu (2011). Despite the utility of the model, few suicide stud-
ies in South Korea there have applied the spatial panel data model.
This is one of the reasons that this study explores the spatial and
temporal dynamics of suicide phenomena in the country using this
model. This study first visualises the spatial and temporal varia-
tions of suicide phenomena in South Korea by exploratory spatial
data analysis (ESDA) using several techniques. Then, it performs
spatial panel data regression to examine the impact of deteriorat-
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ing social conditions on the SMR while controlling spatial and
temporal dependence. Theoretically, by revisiting Durkheim’s
seminal work on suicide, this study mainly examines the two types
of contextual conditions, such as social integration and regulation,
as the factors of protection or risk in relation to suicide.

Socioeconomic covariates of the suicide mortality rate
As Durkheim (1897) emphasized, the SMR is associated with

the underlying social conditions, particularly the level of social
integration and regulation. Social integration indicates how active-
ly and constantly individuals are connected, whereas social regula-
tion indicates how strongly society controls individuals by empha-
sizing norm. When individuals are weakly integrated or social reg-
ulation is insufficient, individuals become vulnerable to suicidal
ideation or behaviour (Durkheim, 1897; Baller & Richardson,
2002). Durkheim refers to suicide caused by weak integration as
egoistic suicide and suicide caused by insufficient regulation as
anomic suicide.

Relying upon Durkheim’s notion of egoistic suicide, subse-
quent research has usually examined the divorce rate as a proxy for
low social integration (Stack, 1982; Cheong et al., 2012; Yoon et
al., 2015). The SMR and the divorce rate have been positively
associated with other contextual predictors, such as economic sta-
tus indicators (Cheong et al., 2012; Yoon et al., 2015). For
instance, Park and Lester (2006), reviewing the divorce rate and
the SMR in South Korea between 1983 and 2002, found that the
SMR was positively associated with the divorce rate for the elderly
populations. However, some research has found negative (Baller &
Richardson, 2002) or non-significant (Bussu et al., 2013) effects of
the divorce rate on the SMR. Meanwhile, suicide research has
often considered ethnic heterogeneity (Moore et al., 2014) and res-
idential mobility (Baller & Richardson, 2002) to measure the level
of social disintegration. These two indices have also been assumed
as indicators of social disorganisation under a criminological theo-
ry (Porter & Purser, 2010). Moreover, Durkheim (1897) pointed
out that the lack of social regulation related to dramatic economic
and social change is less likely to determine individuals’ relative
position and the appropriate rewards individuals expect. Whenever
radical readjustment necessarily takes place under either faltering
or prospering economic conditions, ‘individuals feel the torture of
unsatisfied passions and are more prone to suicide’ (Kang, 2017,
p. 5). Predicated on Durkheim’s notion of anomic suicide, studies
have usually investigated the impact of economic crises on the
SMR with different economic indices, including the unemploy-
ment rate (Breuer, 2015; Yoon et al., 2015), local tax (Joo, 2017)
and the house price index (Eun, 2019). Most studies found a posi-
tive impact of deteriorating economic conditions on the SMR, but
some found non-significant effects (Bussu et al., 2013).

In summary, previous studies have operationalized Durkheim’s
two main social forces in explaining suicide (social integration and
regulation) with various, available social indices. Mixed effects of
such indices on the SMR have been noted depending on the
methodology used by each study. However, some indices, includ-
ing the collective level of employment and marital status, have
been found to have a relatively consistent impact on the SMR. Like
these previous studies, this study examines the effects of proxies of
social integration and regulation on South Korea’s SMR by
analysing the spatial and temporal dynamics.

Methodology

Data source and measurement
Located in East Asia, South Korea has a total area of 100,300

km2 with a population of 51.6 million (The World Bank, 2019).
This study’s analysis units were 240 municipalities (equivalent to
a county in the U.S.) with an average size of 417.9 km2 and an
average population of 0.21 million.

From the 1980s, South Korea’s economy has been one of the
fast-growing countries in the world, invoking a shift from tradi-
tional collectivism to western individualism (Kang, 2017). The
country has further experienced two major economic crises, in
1998 and 2008, which accompanied drastic economic and social
changes. Due to the data availability issue, this study examines sui-
cide phenomena between 2008 and 2017. This study span includes
the newer economic crisis in 2008, which was originally incurred
by the U.S. subprime mortgage crisis.

This study used several datasets publicly available at the
Korean Statistical Information Service database. First, for the
dependent variable, the SMR, this study collected the cause-of-
death dataset from the annual statistics between 2008 and 2017.
The dataset provides the SMR per 100,000 population in each
municipality. For the independent variables, (indicators for social
integration and socioeconomic conditions) several datasets from
the same KOSIS database were collected. The social integration
variables included datasets on the divorce rate (measured by the
number of divorced populations per 1000 people in each munici-
pality), ethnic heterogeneity (measured by the percentage of the
population with non-South Korean nationality) and residential
mobility (measured by the percentage of the population who had
moved into another municipality). For the socioeconomic vari-
ables, this study used datasets on the unemployment rate (mea-
sured by the percentage of unemployed population among the pop-
ulation over the age of fifteen) and the land price fluctuation rate
(measured by the percentage of the changed price compared to the
previous year’s price). All these datasets were integrated by munic-
ipality in time series covering the period 2008-2017.

Analytical strategy
In examining the relationship between the SMR and social

conditions, this study applied a dynamic spatial panel data model
controlling both the spatial dependence between spatial units and
the temporal dependence between time series (Belotti et al., 2016;
Joo, 2017). The model takes the following form:

                                                                                            (1)

where Yit is the SMR in a spatial unit (i) at a particular time point
(t) and the parameter t the effect of the lagged SMR at t-1. The
parameter y indicates the spatially weighted average effects of the
lagged SMR in adjacent spatial units at t-1, whereas the parameter
r indicates the spatially weighted average effects of the SMR in
adjacent spatial units at t. This study created the spatial weight
matrix (wij) based on the contiguity among spatial units. The
parameter b indicates the effects of the explanatory variables Xit; q
the spatially weighted averaged effects of Xit in adjacent spatial
units; eit the error; and the parameter mi the fixed-effect variant
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under an assumption that mi is correlated with the explanatory vari-
ables in the model (Belotti et al., 2016).

In addition to the spatial panel data model, ESDA techniques,
including Moran’s I and the local indicator of spatial association
(LISA), were applied to visualize the spatial and temporal varia-
tion of the SMR. ESDA techniques are descriptive analysis tools
used to depict spatial or temporal patterns of investigated phenom-
ena before examining the dynamic factors to explain their causes
(Ye & Wu, 2011). For instance, ranging from –1 to +1, Moran’s I
indicates a global spatial dependence in the SMR, whereas the
LISA produces a categorical outcome indicating positive or nega-
tive clustering at the local level. This study used the xsmle com-
mand in the Stata software package (https://www.stata.com/) for
the dynamic spatial panel data analysis (Belotti et al., 2016) and
the QGIS package (https://www.qgis.org/) for data visualization.

Results

Descriptive statistics
This study first analysed the characteristics of each variable.

The descriptive statistics for variables are presented in Table 1. The
first panel presents descriptive statistics by averaging all the
observed values between 2008 and 2017, whereas the second panel

presents observed values at each time point.
Next, the spatial distribution of the SMR with several ESDA

techniques was examined and visualized. First, the spatial distribu-
tion of the SMR over time with a series of thematic maps was
explored. As seen in Figure 1, the SMR is not evenly distributed
but concentrated in South Korea’s north-eastern part. Furthermore,
these spatial patterns of the SMR have changed during the study
span. In particular, the SMR increased sharply right after the U.S.
subprime mortgage crisis in 2008 plagued the world, including
South Korea. Starting from 2008 through 2011, the SMR has
steadily increased from 31.57 to 36.41. Further, after 2012, the
SMR decreased consistently to 26.56 in 2017. In 2016 and 2017,
no municipality recorded an SMR over 75. Moreover, other social
conditions, such as the unemployment rate or the land price index,
have shown a similar pattern of the SMR, which were synchro-
nized with the aftermath of the subprime mortgage crisis (Table 1).

Then, the global spatial dependence among variables with
Moran’s I statistics was examined. Table 2 presents the spatial
dependence at the global level seen over time.

In general, except for residential mobility at particular time
points, the spatial dependence for almost all the variables was sta-
ble over the study time. In particular, there was a statistically sig-
nificant spatial autocorrelation with respect to the SMR. The spa-
tial distribution of the SMR in municipalities was far from random,
as evidenced by the strong and positive Moran’s I statistics. The

                   Article

Table 1. Descriptive statistics.

Variable                                                                   Minimum                Maximum             Mean                  Median         Standard deviation

Outcome variable                                                                                                                                                                                                                                             
       Suicide mortality rate (per 100,000 population)                 7.22                                  95.05                         31.49                             29.31                               11.69
Social integration variables                                                                                                                                                                                                                           
       Divorce rate (per 1000 population)                                       1.07                                   3.80                           2.15                               2.16                                 0.48
       Ethnic heterogeneity (%)                                                         0.29                                  10.60                          1.65                               1.17                                 1.60
       Residential mobility (%)                                                           0.01                                  25.15                          1.16                               0.74                                 1.71
Economic variables                                                                                                                                                                                                                                          
       Unemployment rate (%)                                                           0.11                                   7.93                           3.52                               3.60                                 0.23
       Land price fluctuation rate (%)                                              0.01                                  15.21                          1.41                               1.11                                 1.31
Variable                                             2008         2009           2010         2011          2012          2013          2014        2015           2016 2017

Suicide mortality rate                                    30.57            35.99               36.01             36.41              31.97               31.65              29.73            29.32               28.37 26.56
Divorce rate                                                       2.22              2.38                 2.32               2.19                2.19                 2.20                2.21              2.09                 2.06 2.05
Ethnic heterogeneity                                       1.41              1.44                 1.50               1.59                1.54                 1.63                1.81              1.89                 1.96 1.96
Residential mobility                                         1.48              1.14                 1.07               0.99                0.98                 0.96                1.14              1.27                 1.26 1.22
Unemployment rate                                        3.20              3.60                 3.70               3.40                3.20                 3.10                3.50              3.60                 3.70 3.70
Land price fluctuation rate                            0.85              0.64                 1.00               1.02                1.06                 1.05                1.77              2.33                 2.54 3.65

Table 2. Moran’s I statistics of all variables over study periods.

Variable                                   2008          2009         2010            2011           2012            2013       2014          2015         2016         2017

Suicide mortality rate                      0.39***          0.51***       0.43***           0.46***           0.42***            0.33***      0.27***          0.34***        0.34***        0.27***
Divorce rate                                       0.40***          0.39***       0.17***           0.26***           0.35***            0.32***      0.32***          0.26***        0.32***        0.27***
Ethnic heterogeneity                       0.27***          0.26***       0.26***           0.24***           0.24***            0.25***      0.25***          0.26***        0.28***        0.30***
Residential mobility                           0.10*              0.10*             0.10                   0.04                  0.04                 0.15**          0.01                 0.03                0.01                0.01
Unemployment rate                           0.11*            0.33***           0.05               0.34***           0.26***            0.44***      0.40***          0.32***        0.37***        0.36***
Land price fluctuation rate                0.06             0.51***        0.19**              0.16**            0.39***            0.55***      0.55***          0.64***        0.74***        0.68***
*P<0.05; **P<0.01; ***P<0.001.
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positive statistics indicate that when the SMR increased within a
municipality, those of neighbouring municipalities also increased.
These results support the uneven spatial distribution of the SMR
visually observed in Figure 1. In addition to the SMR, Moran’s I
statistic for other independent variables was statistically significant
over time. However, this statistic only presented the spatial depen-
dence at the global level and not where this statistically significant
clustering was located. However, this study also examined the
potential clustering at the local unit by LISA as seen in Figure 2.

Figure 2 presents the uneven distribution of the SMR at the
local level. The High-High relationship (in red) indicated a posi-

tive, statistically significant association between the SMR in
municipalities and that in neighbouring municipalities, while the
high-low and the low-high associations indicated the inverse.
Unlike Moran’s I statistics in Table 2, the LISA indicators demon-
strate that spatial dependence within each variable varies at a more
localized level. The existence of spatial dependence among vari-
ables, indicated by Moran’s I statistics and LISA, is for the descrip-
tive purpose and the subsequent spatial regression analysis (Porter
& Purser, 2010). The existence of spatial dependence indirectly
supports applying the spatial panel data model.

                                                                                                                                Article

Figure 1. Spatial distribution of the suicide mortality rate (SMR) over time.
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The dynamic spatial panel data model
This study examined the suicide phenomena between 2008 and

2017 while controlling spatial and temporal dependence by apply-
ing the dynamic spatial panel data model. The results are presented
in Table 3, which presents the five estimated parameters: 

the spatial parameter (r); the time-lagged effect without any
spatial dependence effect (t); the time-lagged effect of the spatial-
ly-weighted-average SMR of the neighbouring municipalities (y);
the relation between structural variables (divorce rate, ethnic het-
erogeneity, unemployment rate, and land price index) and the SMR
(b); the spatially weighted averaged effects of structural variables
on the SMR (q).

Table 3 shows that there was a significant level of spatial and
temporal interaction in the SMR. First, the spatial parameter (r), indi-
cating the effect of the spatially weighted dependent variables at time
t, showed that one unit of SMR increase within a municipality was
associated with a 0.09 unit increase of the spatially weighted average
SMR of neighbouring municipalities. Also, the two parameters t, and
y, indicating the time-lagged effect of the SMR at time t-1, demon-
strated that the SMR at time t was temporally and significantly
dependent on the SMR at time t-1. The parameter t showed the time-
lagged effect without any spatial dependence, whereas the parameter
y indicated the time-lagged effect of spatially-weighted-average
SMR of the neighbouring municipalities.

                   Article

Figure 2. Anselin’s local indicator for the spatial association (LISA) for suicide mortality rate over time.
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Furthermore, it was found that the divorce rate and land price
fluctuation index significantly impacted the SMR when not con-
trolling the spatial and temporal dependence among several
explanatory variables. The parameter b demonstrated that one unit
increase in the divorce rate was associated with 6.32 units increase
of the SMR. In contrast, one unit increase of the land price index
was associated with a 1.16 unit decrease of the SMR. On the other
hand, when considering the spatial dependence within the set of
explanatory variables, the effect of each explanatory variable could
change direction and statistical significance. As seen in Table 3, the
parameter q showed that ethnic heterogeneity, unemployment rate
and land price index had significant, but different effects on the
SMR.

The dynamic spatial panel data model additionally estimates
short- and long-run marginal effects of the explanatory variables
on the SMR (Belotti et al., 2016). The marginal effect includes
direct, indirect, and total effects. As seen in Table 3, except for two
variables, (the ethnic heterogeneity and the residential mobility),
the remaining three variables presented statistically significant and
fairly consistent marginal effects on the SMR. In particular, the
negative impact of the land price index on the SMR was found to
be consistent across all short- and long-run direct and indirect
marginal effects. Lastly, this study performs a post-estimation test
to examine the difference between observed and predicted values.
As seen in Figure 3, this study found that the dynamic spatial panel
data model’s estimation is fairly consistent with the actual suicide
phenomena in South Korea.

Discussion
Recognising the lack of suicide studies conducted at the con-

textual level in South Korea, this study examined the effects of
socioeconomic conditions on the SMR. In particular, based on
Durkheim’s theory of suicide, the effect of social integration and
regulation on SMR was investigated. Methodologically, this study

applied the dynamic spatial panel data model to control both spa-
tial and temporal autocorrelation inherent in social phenomena. As
a result, it was found that the distribution of SMR in South Korea
is both spatially and temporally dependent. It was estimated that
the spatially weighted SMR of neighbouring municipalities
impacted the SMR in a municipality at a time point (t), time point
(t) as well as a previous time point (t-1). These results are consis-
tent with previous studies that also found such autocorrelation
within suicide phenomena (Bussu et al., 2013; Joo, 2017). These
results indicate that suicide in Korea is a phenomenon that diffuses
over neighbouring municipalities and consistently persist, coupled
with the underlying social structure and conditions.

                                                                                                                                Article

                                                                              [Geospatial Health 2021; 16:964]                                                             [page 59]

Table 3. Results of the dynamic spatial panel data model.

Structural covariate       Lagged             X              WX                SR                    SR                 SR                  LR                 LR                LR
                                          effect             (b)            (q)             direct            indirect           total             direct         indirect         total

SMR (t-1)(t)                             0.18***                   -                      -                          -                               -                           -                            -                           -                         -
Weighted 
SMR (t-1)(Ψ)                           0.16***                   -                      -                          -                               -                           -                            -                           -                         -
Divorce rate                                     -                   6.32***           –0.59                6.34***                    –0.01                6.33***               7.87***                 1.63                9.50***
Ethnic
Heterogeneity                                  -                      0.52              –1.48*                  0.50                      –1.21*                 –0.71                     0.49                  –1.66*               –1.15
Residential
Mobility                                             -                      0.04                0.37                     0.05                         0.31                     0.36                      0.10                     0.47                   0.57
Unemployment
Rate                                                    -                      0.13             1.14***                 0.17                     0.96***              1.13***                   0.32                 1.45***            1.77***
Land price
Fluctuation rate                              -                  –1.16***         –0.67*             –1.19***                –0.64**            –1.83***            –1.55***           –1.26***         –2.81***
Spatial parameter (r)                                                                                                                          0.09***
Variance                                                                                                                                                  54.49***
Fixed-effect mean                                                                                                                                    9.18
R-quare (within)                                                                                                                                       0.19
R-Square (between)                                                                                                                                0.52
R-Square (overall)                                                                                                                                    0.36
X(b), effect of independent variable; WX(q), spatially weighted effect of independent variable; SR, sort-run; LR, long-run; SMR, suicide mortality rate. *P<0.05; **P<0.01; ***P<0.001. 

Figure 3. xsmle post-estimation testing of the observed and esti-
mated values.
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Specifically, this study found that among several indicators of
social integration and regulation, divorce rate, unemployment rate
and land price fluctuation had a relatively persistent impact on the
SMR. As previous researchers noted, the divorce rate is one of ‘the
strongest predictors of the suicide rate’ in South Korea (Park &
Lester, 2006). Divorce itself is an individual-level life event
accompanying a high level of psychological distress, and on the
aggregate level, it leads to the family dissolution and social isola-
tion, which eventually weakens the level of social integration
under Durkheim’s theory (Bussu et al., 2013). Also, even though
this study did not examine a cultural covariate of SMR, several
scholars have pointed out that conflicts between traditional
Confucian collectivism and western individualism in South Korea
have blurred the social norm and values that individuals collective-
ly pursue. As noted by Kang (2017), these underlying cultural con-
flicts ‘eroded the strength of individual bonds and ties to social
groups’. Moreover, along with the impact of the cultural conflicts
on the SMR, these conflicts can alter the direction and strength of
the impact on the SMR of other social indices, including divorce
and unemployment. Some scholars have pointed out that social
perspectives on divorce and unemployment vary from culture to
culture (Adamczyk, 2013; Eichhorn, 2014), and this suggests that
in societies with different cultural perspectives, the impact of these
factors on SMR can differ. Future studies need to incorporate pos-
sible cultural covariates of SMR into their analyses.

Moreover, this study found that the unemployment rate have a
positive impact on the SMR, which is congruent with previous
findings (Breuer, 2015). Durkheim (1897) pointed out that drastic
economic and social changes that lead to insufficient social regu-
lation make individuals prone to suicide. In particular, the econom-
ic downturn incurred by the U.S. subprime mortgage crisis in 2008
resulted in a sudden surge in the unemployment rate in South
Korea that, in turn, made populations vulnerable to suicide. High
unemployment rate levels disturb the social regulation’s equilibri-
um by disrupting the relative position of individuals and the
rewards that they expect. After the latest economic crisis that start-
ed in 2008, the SMR declined and returned to being as it was due
to regained equilibrium of social regulation. On the other hand, the
changing land price index impacted the SMR in South Korea neg-
atively and consistently. A rise in land prices is usually associated
with economic prosperity, which Durkheim assumes to be another
type of economic change that possibly has a positive impact on the
SMR. However, this study indicates that the land price rise during
the study span could not be considered the sudden growth that
requires a serious readjustment in the social order. Rather, the rise
in land price directed the relative position of individuals and deter-
mined the appropriate rewards that individuals expect in society as
long as the rise is within the boundary of society’s economic and
moral ideals (Kang, 2017). In other words, the level of rising
inland prices observed in this country during the study span seems
to be moderate, not enough to collectively put the populations into
an anomic state.

As scholars have consistently pointed out, some parts of South
Korea showed a discriminatorily sharp increase in land price dur-
ing the past few decades, resulting in residential or economic
polarization (Kim et al., 2020). In these localized areas, the high
level of inequality and other social indices indicating social depri-
vations significantly impact public health, including the SMR, in
the long run (Moon & Chung, 2019). Thus, future studies need to
use methodologies to explore the long-term association between
the inequality level and these phenomena at the more localized lev-

els. Despite the findings and policy implications, this study has
some limitations. This study analysed the SMR of the entire
Korean population. However, as previous research have pointed
out, the SMR of different demographic subgroups, such as gender
groups and elderly populations, have shown different trends
(Kang, 2017; Joo, 2017). Future studies need to investigate gender-
and/or age-specific SMR to understand suicide phenomena in the
more stratified spectrum. Such studies can propose more narrowly
customized suicide intervention programmes to meet the specific
population’s specific needs. Furthermore, even though this study
examined the effects of two social forces suggested by Durkheim
with available social indices, it might have omitted other possible
SMR covariates, e.g., population-level alcohol consumption
(Yeom, 2019). Thus, future studies need to include more appropri-
ate variables, such as the Gini coefficient (Hussain, 2018; Tran &
Morrison, 2020), percentage of population below poverty level and
church attendance rate, which can impact the SMR (Baller &
Richardson, 2002).

Conclusions
The results of this study provide support for policymakers to

develop diverse suicide prevention programmes at the municipali-
ty level. In particular, given that the suicides spatially cluster and
temporally persist at the local level, national policymakers need to
disproportionately allocate available resources depending on the
level of SMR in vulnerable municipalities. Additionally, consider-
ing that the SMR is associated with the level of social integration,
municipalities with a high level of SMR need to establish a local
community centre providing community members the opportunity
to mingle with each other and giving healthcare workers appropri-
ate training. This would develop social workers’ ability to assist
and communicate with vulnerable populations.
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