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INTRODUCTION

Adolescent suicide is an important social issue and is emerg-
ing as a major public health problem around the world.1 This 
is no exception in Korea, where suicide is the leading cause of 
death in adolescents.2 Studies investigating the causes of ado-
lescent suicide have examined various aspects of this issue. 
According to these studies, the factors influencing the ado-
lescent suicide rate include individual-level factors such as 
the individual’s psychopathology or experience of adverse life 
events,3-5 family factors such as a parent’s mood disorder or 
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abuse of the child,6 school factors such as bullying7 and area-
level factors such as markers of social fragmentation or depri-
vation.8-10 Although area-level factors do not directly influence 
the suicide rate as much as individual factors, they do interact 
with other factors and significantly affect the suicide rate in 
adolescents.11

Adolescents grow up under the influence of the area in which 
they live. May and Jencks12 reviewed researches on how the 
neighborhood affects adolescents. Their report indicated that 
the characteristics of the neighborhood can influence adoles-
cents by supervision or monitoring like parents do. Accord-
ing to another model, the contagion model, adolescents who 
are raised in low-socioeconomic-status neighborhoods may 
have more behavior problems than those raised in higher-so-
cioeconomic-status neighborhoods, regardless of their family 
backgrounds. Adolescents are also affected by differences in 
local facilities such as parks, libraries and medical institutions. 
Based on these observations, it can be inferred that the mental 
health and suicide rates of adolescents are also influenced by 
the characteristics of the area in which they live.
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Several studies have explored the effects of area-level factors 
on individuals’ mental health and the suicide rate. According 
to these studies, socioeconomic and environmental variables 
such as employment and social capital affect individuals’ men-
tal health.13 In another study about mental health differences 
among areas, there were more mental health problems in ru-
ral areas than in affluent areas, indicating that area-level char-
acteristics can impact an individual’s mental health.14 In a re-
view article examining neighborhood risk factors affecting 
adolescents’ mental health, neighborhood poverty, poor liv-
ing conditions, violence and victimization were associated with 
common mental diseases in adolescents.15 In studies investi-
gating area-level factors associated with suicide rates, the sui-
cide rate was related to social fragmentation,16 income inequal-
ity,17 and poverty or deprivation.18

The risk factors and clinical characteristics of suicide are 
known to differ according to sex and age. Suicide in children 
aged 10–14 is rare, but the suicide rate increases rapidly after 
age 15.8 Psychopathology was found to be more frequent in 
older than in younger adolescents, and parent-child conflict 
was more common among younger suicide.19 The clinical char-
acteristics of adolescent suicide also differ between male and 
female adolescents. Female adolescents tend to report more 
suicidal ideations and attempts and seek more help for men-
tal health problems than male adolescents, while male adoles-
cents complete suicide 3–4 fold more.20 In a study analyzing 
the National Child Death Case Reporting System in the US, 
female adolescents who completed suicide were more likely 
to have mental health problems than male adolescents, but 
male adolescents were more likely to have substance abuse 
problems.21 In a study on area-level factors influencing the sui-
cide rate, men were more affected than women by macro-so-
cietal factors such as female labor-force participation, an indi-
cator of changes in gender roles and population-level fertility.22

These findings suggest that adolescent suicide risk is relat-
ed to not only individual-level characteristics, but also area-
level characteristics based on where the adolescents live, and 
that these characteristics could vary according to age and sex. 
However, as far as we know, studies investigating the causes of 
adolescent suicide have mainly focused on individual-level 
rather than area-level perspectives. Thus, we aimed to investi-
gate the influence of area-level factors on adolescent suicide and 
to determine which variables differ according to age and sex.

METHODS

Data source and area-level variables
We selected variables that could be collected through an on-

line database among the various area-level factors associated 
with suicide. The regional suicide rates of adolescents and most 

of the area-level variables from 2005 to 2015 were obtained 
from the Korean Statistical Information Service,2 and the rel-
ative poverty rate was obtained from the Korea Labor Insti-
tute.23 The area-level variables included the sex ratio, popula-
tion density, aging index, population inflow, gross regional 
domestic product (GRDP) per capita, employment rates for 
those from 15 to 64 years of age, rate of social welfare expen-
diture in general accounts, rate of married foreign women, 
number of crimes per 1,000, one-person household rate and 
number of psychiatrists per 100,000. Gross regional domestic 
product (GRDP) is the total value of produced goods and ser-
vices in a certain area in a certain period of time and GRDP 
per capita is GRDP divided by the number of people living 
there. It is associated with the level of wealth of the people in 
the region. Rate of social welfare expenditure is the propor-
tion of social welfare expenditure of the gross budget in the 
region. The relative poverty rate is the proportion of people 
whose income falls below 50% in order of income levels. The 
relative poverty rates in the region were calculated with Ko-
rean Labor & Income Panel Study data from the Korea Labor 
Institute.23 It should be noted that the number of households 
sampled in Jeju Island in the Korean Labor & Income Panel 
Study was insufficient before 2008, so the relative poverty rates 
of Jeju Island were calculated with data obtained after 2008. 
The detailed measurements of these variables are summarized 
in Table 1. The population density and GRDP per capita were 
transformed to natural logarithm forms for further analysis, 
since these factors were positively skewed. The raw data are 
shown in Supplementary Table 1 (in the online-only Data Sup-
plement). Our study was approved by the Institutional Review 
Board of Hallym University Sacred Heart Hospital (IRB ap-
proval number; Hallym 2018-04-002).

Geographical classification
We used the administrative districts of Korea in 2017 for 

geographical classification. There were 17 local governments 
(8 metropolitan cities and 9 provinces) in Korea as of 2017. 
Metropolitan cities usually have a population of one million 
and a high population density. Provinces include small cities 
and the country, and have a low population density. Sejong 
City, which was newly established in 2012, was excluded from 
the analysis, since no regional statistics on suicide rates in the 
city were available. Thus, we analyzed data of 7 metropolitan 
cities and 9 provinces. 

Analysis
In this study, a panel data model using Generalized Least 

Squares (GLS) was constructed to investigate the area-level 
factors affecting the regional suicide rates of adolescents in 
South Korea. Panel data models account for unobserved het-
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eroskedasticity and autocorrelation on each observation over 
time.24 Additionally, panel data models can obtain more effi-
cient estimates than cross-sectional data because panel data 
models use more information. The Stata13.1 (StataCorp LP, 
College Station, TX, USA)25 statistical package was used for 
panel data analysis. We used a modified Wald test for group-
wise heteroskedasticity and a Wooldridge test for autocorrela-
tion for the panel data in the Stata package. 

We conducted t-test to analyze the difference in suicide rates 
between age 10–14 and 15–19. In addition, we compared sui-
cide rate by sex in each age group. We examined the relation-
ship between the regional suicide rate and area-level variables 
in 10–14 year-olds in Model 1 and 15–19 year-olds in Model 
2. Finally, we analyzed the area-level variables in adolescents 
aged 15–19 years according to sex in Models 3 and 4.

RESULTS

Descriptive data on regional adolescent suicide rates 
and area-level variables

The descriptive statistical results for the regional suicide 
rates among adolescents and the area-level variables are shown 
in Table 2. The mean number of adolescents aged 10 to 14 who 
committed suicide per 100,000 from 2005 to 2015 was 1.41 
in South Korea. The mean number of adolescents aged 15 to 

19 who committed suicide per 100,000 was 8.19. There were 
more men than women in the average population of South 
Korea from 2005 to 2015. The average population per square 
kilometer was 2,311 from 2005 to 2015. The average aging in-
dex in South Korea was 76.27, with a maximum value of 165.00 
and a minimum value of 23.60. The average number of people 
who moved out was about 610; the maximum value of peo-
ple who moved in was 168.85 thousand, and the maximum 
value of people who moved out was 137.26 thousand from 
2005 to 2015. The percentage of relative poverty (below 50% 
of the national median income) in 16 regions was 26% from 
2005 to 2015 on average. The average GRDP per capita was 
25.72 million Won in South Korea. The average employment 
rate of Koreans aged 15–64 was 64.08% from 2005 to 2015. 
The social welfare expenditure of the Korean government 
was 24.46% of the gross budget. The divorce rate of women 
over the age of 15 was 5.23‰, and the rate of married foreign 
women in South Korea was 7.80‰ from 2005 to 2015 on aver-
age. The average number of crime cases per thousand per-
sons was 36.53. One-person households comprised 24.48% 
of the total number of households. The average number of 
psychiatrists per 100,000 persons was 38.78 from 2005 to 
2015.

The regional suicide rates by sex among young people aged 
10–14 and 15–19 for 7 metropolitan cities (M) and 9 provinc-

Table 1. Definitions and sources of the area-level variables

Variables Calculation of variables Source
Suicide rates among young people 
  aged 10–14 and 15–19

(Number of deaths caused by intentional self-harm in a region÷Regional 
  population)×100,000

Statistics Korea

Sex ratio (Number of men÷Number of women)×100 Statistics Korea
Population density Regional population÷Size of regional area (km2) Statistics Korea
Aging index (Number of people over 65÷Number of people under 15)×100 Statistics Korea
Population inflow (Number of people who moved in-Number of people who moved out)÷1,000 Statistics Korea
Relative poverty rate (Number of households below 50% of the national median income÷

  Total number of households in the region)×100
Korea labor institute

GRDP per capita (million Won) Gross regional domestic product (million Won)÷Regional population Statistics Korea
Employment rate of those aged 15–64 (Number of employees aged 15-64÷Number of people aged 15–64)×100 Statistics Korea
Rate of social welfare expenditure
  in general accounts

(Social welfare expenditure÷Gross budget)×100 Statistics Korea

Divorce rate of women (‰) (Number of divorced women aged ≥15÷Mid-year population of women 
  aged ≥15)×1,000

Statistics Korea

Rate of married foreign women (‰) (Number of foreign women married to men including Koreans and foreigners÷
  Number of married women)×1,000

Statistics Korea

Number of crimes per 1,000 (Number of crimes in the region÷Regional population)×1,000 Statistics Korea
One-person household rate (Number of one-person households÷Total number of households in the region)

  ×100
Statistics Korea

Number of psychiatrists per 100,000 (Number of psychiatrists in the region ÷ Number of people aged 10–19
   in the region)×100,000

Statistics Korea

GRDP: Gross Regional Domestic Product
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es (P) are shown in Table 3. The regional suicide rate of ado-
lescents aged 10–14 was lower than the regional suicide rate 
of those aged 15–19 (p=0.000). There was no difference in the 
suicide rate by sex in the aged 10–14 group (p=0.925). While 
the regional suicide rate of adolescents aged 15–19 tended to 
be higher for male adolescents than for female adolescents 
(p=0.001).

Association of regional adolescent suicide rates 
with area-level factors

In Model 1, we analyzed the relationship between the re-
gional suicide rate and area-level variables in 10–14 year-olds. 
There were no significant area-level variables except for the 
number of crimes per thousand. In Model 2, analyzing 15– 
19 year-olds, the population density (p=0.039), population 
inflow (p=0.001), relative poverty rate (p=0.000), GRDP per 
capita (p=0.000), employment rate of those aged 15–64 (p= 
0.000), rate of married foreign women (p=0.000), number of 
crimes (p=0.000) and number of psychiatrists per 100,000 

persons (p=0.015) were statistically significant (Table 4).
We analyzed the area-level variables in adolescents aged 

15–19 years according to sex in Models 3 and 4. The area-lev-
el variables differentially influenced the regional suicide rate 
according to sex. For male suicides, the population inflow (p= 
0.000), relative poverty rate (p=0.001), GRDP per capita (p= 
0.000), employment rate of those aged 15–64 (p=0.002), rate 
of social welfare expenditure in general accounts (p=0.004), 
rate of married foreign women (p=0.014) and number of 
crimes per thousand (p=0.000) significantly affected the sui-
cide rate. Whereas for female suicides, the population density 
(p=0.001), population inflow (p=0.007), relative poverty rate 
(p=0.006), number of crimes per 100,000 (p=0.005), one-per-
son household rate (p=0.036) and number of psychiatrists 
(p=0.002) significantly influenced the regional suicide rate. 

DISCUSSION

We examined the associations of area-level factors with re-

Table 3. Regional suicide rates among young people aged 10–14 and 15–19 (number of deaths caused by suicide per 100,000 people in a 
region)

Region M1 M2 M3 M4 M5 M6 M7 P1 P2 P3 P4 P5 P6 P7 P8 P9 t p
Suicide rate (10–14 years old)

Male 1.23 2.15 1.02 1.59    1.07 1.31 1.10 1.46 2.00 1.72    1.25 1.12    1.23 1.32 1.48 1.29 0.094 0.925
Female 1.29 1.83 1.14 2.14    2.00 1.15 0.89 1.74 1.43 0.93    1.90 0.76    1.11 1.37 1.76 1.54

Suicide rate (15–19 years old)
Male 9.20 8.95 7.81 8.96 10.09 8.55 7.57 7.71 8.67 8.62 11.31 7.84 12.64 9.36 7.69 7.74 3.399 0.001
Female 6.11 7.83 7.33 7.98    7.43 8.85 6.47 7.36 6.43 6.37    8.75 5.92    8.54 7.06 6.28 9.93

M: metropolitan city, P: province

Table 2. Descriptive data on regional adolescent suicide rates and area-level variables from 2005 to 2015

Mean SD Max Min
Suicide rate among younger adolescents (aged 10–14) 1.41 1.07 5.10 0.00
Suicide rate among older adolescents (aged 15–19) 8.19 2.74 18.60 2.40
Sex ratio (%) 100.94 2.85 108.70 95.90
Population density (km2) 2311.01 3988.48 16758.00 89.00
Aging index 76.27 29.53 165.00 23.60
Population inflow (thousands) -0.61 37.35 168.85 -137.26
Relative poverty rate (%) 26.28 7.22 47.22 6.55
GRDP per capita (million Won) 25.72 10.39 62.94 12.26
Employment rate of those aged 15–64 (%) 64.08 2.60 72.20 59.40
Rate of social welfare expenditure in general accounts 24.46 7.95 42.69 9.08
Divorce rate of females (‰) 5.23 .76 8.50 4.00
Rate of married foreign women (‰) 7.80 2.44 15.06 3.94
Number of crimes per thousand 36.53 4.50 54.16 29.58
One-person household rate (%) 24.48 3.48 31.43 16.83
Number of psychiatrists per 100,000 38.78 10.42 67.27 15.55
GRDP: Gross Regional Domestic Product
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gional suicide rates using data of Statistics Korea from 2005 
to 2015 in South Korea. In particular, our study focused on the 
influence of area-level factors on suicide rates according to 
age and sex. Our results showed that suicide in adolescents 
were related to area-level factors such as economic status, so-
cial fragmentation, and availability of community health ser-
vices and these factors were vary according to age and sex.

The impact of society on suicide was initially discussed in 
the work of Durkheim.26 According to Durkheim, society af-
fects an individual’s susceptibility to suicide, and the collective 
rate of suicide in any certain group reflects geographical, so-
cial, and economic characteristics in context.22 Suicide risk fac-
tors at a social level are not the simple summation of individ-
ual risk factors. Indeed, studies that focus on individual-level 
risk factors have limitations in investigating the fundamental 
causes of suicide and suicide prevention.27 Accordingly, the 
strength of our study is in its examination of factors influenc-
ing suicide in adolescents from a macro perspective. 

Our findings indicated that several area-level variables af-
fected adolescent suicide rates, varying according to age and 
sex. Area-level factors influencing adolescent suicide rates in 
our results could be classified into several categories. First, 
there was a factor pertaining to social relations—namely, the 

one-person household rate. Second, there were factors related 
to economic status including employment rate, GRDP per 
capita, and relative poverty rate. Third, related to community 
health services was the number of psychiatrists per popula-
tion by region. Fourth, there were factors associated with ur-
banicity including population density and population inflow. 
Other area-level factors that are shown to influence adoles-
cent suicide rates in our period of study were rate of social 
welfare expenditure in general accounts, rate of married for-
eign women, and number of crimes per thousand in popula-
tion samples.

In adolescents aged 10–14 years, only the number of crimes 
per thousand influenced the suicide rate. We postulated that 
only one variable was associated with the suicide rate in this 
group because the suicide rate was much lower in this group 
than in adolescents aged 15–19 years. That is, it was not pos-
sible to obtain statistically significant results for other vari-
ables due to the small sample size of suicides in the group of 
subjects aged 10–14 years. On the other hand, our findings 
suggested that suicide rate in adolescents under the age of 15 
was less influenced by area-level factors. Our results differed 
slightly from the results of previous studies investigating sui-
cidal behavior and crime in a community. In previous reports, 

Table 4. The effect of area-level variables on the suicide rates among young people in South Korea (by age, sex)

Model 1 Model 2 Model 3 Model 4
Suicide rate 
aged 10–14

Suicide rate 
aged 15–19

Suicide rate
aged 15–19, male

Suicide rate
aged 15–19, female

Coefficient (standard error)
Year -0.024 (0.072) 0.173 (0.173) -0.260 (0.217) 0.046 (0.255)
Sex ratio 0.092 (0.073) -0.067 (0.155) -0.248 (0.205) 0.281 (0.223)
Population density (km2, ln) 0.158 (0.143) 0.675 (0.327)* 0.564 (0.448) 1.697 (0.488)†

Aging index 0.011 (0.009) -0.002 (0.019) -0.004 (0.026) 0.030 (0.028)
Population inflow (thousands) 0.003 (0.002) 0.015 (0.005)† 0.023 (0.006)‡ 0.026 (0.007)‡

Relative poverty rate (%) 0.019 (0.018) 0.171 (0.042)‡ 0.183 (0.057)† 0.176 (0.064)†

GRDP per capita (million Won, ln) 0.178 (0.540) 4.16 (1.154)‡ 7.831 (1.478)‡ 0.798 (1.717)
Employment rate of those aged 15–64 (%) -0.042 (0.040) -0.419 (0.101)‡ -0.394 (0.126)† -0.244 (0.128)
Rate of social welfare expenditure in general accounts 0.036 (0.021) 0.065 (0.049) 0.186 (0.064)† -0.013 (0.077)
Divorce rate of females (‰) 0.167 (0.164) -0.051 (0.385) 0.040 (0.500) -0.039 (0.520)
Rate of married foreign women (‰) 0.082 (0.066) 0.530 (0.150)‡ 0.458 (0.186)* 0.164 (0.208)
Number of crimes per thousand 0.040 (0.016)* 0.144 (0.035)‡ 0.196 (0.048)‡ 0.157 (0.057)†

One-person household rate (%) -0.018 (0.073) 0.129 (0.138) 0.209 (0.207) 0.449 (0.215)*
Number of psychiatrists per 100,000 0.001 (0.017) -0.094 (0.039)* -0.076 (0.051) -0.171 (0.055)†

Intercept -11.263 (8.067) 7.91 (18.509) 11.493 (24.748) -37.434 (24.696)
Wald chi-square test (df) 2.39 (14) 102.97 (14)‡ 101.71 (14)‡ 49.75 (14)‡

Autocorrelation test (df) 1.502 (1,15) 6.661 (1,15)* 0.082 (1,15) 2.77 (1,15)
Heteroskedasticity test (df) 1925.03 (16)‡ 2068.44 (16)‡ 19641.1 (16)‡ 27.06 (16)‡

*p<0.05, †p<0.01, ‡p<0.001. GRDP: Gross Regional Domestic Product
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objective levels of violent crime in a neighborhood were not 
associated with psychological distress28 or suicidal behavior in 
adolescents.29 According to these previous studies, the subjec-
tive perception of neighborhood crime is more important than 
objective levels of violence. Our study investigated only the 
objective crime rate; thus, our results did not exactly agree with 
previous findings.

Our results demonstrated that variables including social re-
lations, economic status, and health services influenced sui-
cide rates in the group of subjects aged 15–19 years. When we 
compared the results of male and female suicides, we found 
that the GRDP per capita, employment rates in people aged 
15–64 years, rate of social welfare expenditure in general ac-
counts, and rate of married foreign women were associated 
with suicide rate in males, but not in females. In previous stud-
ies, male suicide rates have been shown to be associated with 
unemployment30 and with female labor-force participation.22 
Previous research has surmised that unemployment was con-
sidered to be a more fatal suicide risk factor for males than for 
females, because jobs were more a source of self-worth for 
males.31 Our study suggested that this phenomenon applies 
not only to adults, but also to adolescents. In our results, the 
relative poverty rate was shown to influence suicide rates in 
both male and female adolescents. This result was compatible 
with the results of a previous study in which the relative pov-
erty rate was shown to be associated with suicide risk, and 
wherein this association was strong for males.32 Our study also 
showed that GRDP per capita was negatively associated with 
suicide rate in male adolescents. It has been reported that gross 
domestic product (GDP) is related to suicide rates worldwide, 
with the direction differing according to country.33 In previ-
ous research, GDP and suicide rates have seemed to follow an 
inverted U-shaped curve, meaning that suicide trends decline 
after peaking at a certain point of economic development.34 
Considering our results and the findings of other research, it 
could be postulated that high level of income inequality—de-
spite economic development—was associated with suicide risk 
in Korean male adolescents. Another finding was that rate of 
social welfare expenditure in general accounts was positively 
associated with suicide rate in male adolescents aged 15–64 
years. This might be because social welfare expenditure was 
largely set in areas housing a significant proportion of the so-
cioeconomically vulnerable population.

Another finding in our study was that the rate of married 
foreign women influenced the suicide rate in male adolescents 
only. According to the study on multicultural families in Ko-
rea, only young males with foreign-born mothers had a great-
er suicide risk than non-multicultural boys.35 In a Norwegian 
study, immigrant boys had more anxiety and depression than 
young males of a domestic background, but no such differenc-

es were observed among girls.36 Our results were consistent 
with these findings. There are several possible reasons that po-
tentially impact suicide rates in multicultural or immigrant 
families with male adolescents only. This sex difference may 
be because male adolescents are more sensitive to minority 
discrimination than female adolescents. Another reason may 
be that multicultural families are more likely to have a low eco-
nomic status. 

In female adolescents aged 15–19 years, we found that pop-
ulation density, one-person household rate, and number of 
psychiatrists per 100,000 people influenced suicide rates, while 
these variables did not influence male suicides. Female teen-
agers tend to be more socialized, relationship-oriented, and 
empathetic to family than male teenagers.37,38 Accordingly, fe-
male adolescents were expected to be more sensitive to fac-
tors pertaining to social relations. Therefore, family structure 
problems, such as family disorganization, need to be monitored 
constantly to manage regional suicide rates, particularly in fe-
male adolescents. The results of our study indicate that the 
number of psychiatrists per 100,000 people in a region had a 
negative effect on suicide rate in females aged 15–19 years. In 
previous studies, differences were observed between male and 
female adolescents in help-seeking behaviors, and female ad-
olescents were more likely than males to seek help.39,40 Female 
adolescents have also been shown to be more likely to visit 
doctors (especially general practitioners) or to contact emer-
gency departments than males.40 These factors might contrib-
ute to the lower suicide rates in female adolescents than in male 
adolescents.20 Our results were consistent with these previous 
results. Our findings suggested that a sufficient number of 
mental health care facilities such as specialized hospitals, wel-
fare institutions, and counseling facilities for adolescent sui-
cide prevention should be established based on the popula-
tion size of a region. In our findings, population density also 
had an influence on female suicide rates. This was consistent 
with the Ireland study in which high population density (ur-
banicity) was shown to be related to increased suicide rate in 
a group of females aged 15–39 years.41 Because urbanicity may 
differently influence males and females, urbanicity would be 
associated with high suicide rates only in females. That is, in 
urban settings, greater opportunities for employment most 
benefit men, while women might be vulnerable to this com-
petitive environment.42 However, there was a limit to apply this 
postulation to adolescents and further study is needed.

There were some limitations to our study. First, even though 
individual-level and area-level variables interact with one an-
other to influence suicide rates,43 we were not able to investi-
gate this interaction. The effects of the community on suicide 
rates may be due to characteristics of the individuals who 
comprise the community (compositional effects) or due to 
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factors in the community in which an individual lives.10 It seems 
plausible that area-level associations with suicide could be at-
tenuated following adjustment for individual-level character-
istics. We could not identify the area-level variables associat-
ed with suicide independent of individual variables. Second, 
our study was cross-sectional, not longitudinal; thus, we could 
not determine the causal relationship between suicide rates 
and area-level factors. Third, because we used an online da-
tabase, the available variables were limited. Fourth, we did not 
consider potential interactions among area-level variables and 
therefore could not control for confounding factors. 

The current research attributes suicide in adolescents to ar-
ea-level factors such as economic status, social fragmentation, 
and availability of community health services. The influence 
of these variables on suicide rates was shown to vary accord-
ing to age and sex. Based on the findings herein, we suggested 
that economic problems are more associated with suicide in 
male adolescents than in female adolescents. On the other hand, 
social fragmentation and health services are more associated 
with suicide in female adolescents. By identifying area-level 
variables affecting adolescent suicide rates, we will be able to 
contribute to implement mental health policies related to ad-
olescent suicide. Longitudinal research is needed to analyze 
additional variables and the interactions between individual-
level and area-level factors.
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Supplementary Table 1. Community variables of seven metropolitan cities and nine provinces in Korea from 2005 to 2015

M1 M2 M3 M4 M5 M6 M7 P1 P2 P3 P4 P5 P6 P7 P8 P9
Sex ratio (%) 97.67 97.68 99.56 102.10 99.02 101.07 108.15 102.34 102.15 102.01 103.95 97.58 97.58 100.53 103.06 100.44
Population density (km2, ln) 9.72 8.42 7.94 7.89 7.99 7.94 6.95 7.04 4.49 5.33 5.48 5.41 4.99 4.94 5.72 5.72
Aging index 68.87 84.87 64.99 52.59 49.91 50.64 38.58 49.05 98.23 83.33 93.98 100.53 126.69 110.15 72.70 74.60
Population inflow (thousands) -82.55 -26.58 -15.23 14.18 -2.05 -3.02 0.22 103.87 -0.75 3.43 11.93 -7.41 -9.21 -5.35 5.37 5.69
Relative poverty rate (%) 0.22 0.27 0.27 0.20 0.19 0.28 0.11 0.18 0.32 0.29 0.33 0.34 0.32 0.33 0.24 0.34
GRDP per capita (million Won, ln) 3.34 2.89 2.75 3.05 2.85 2.88 3.96 3.10 3.02 3.22 3.65 2.99 3.43 3.37 3.27 3.10
Employment rate of those aged 15–64 (%) 64.37 60.97 62.56 64.15 61.05 62.07 61.59 64.35 62.77 64.68 67.15 62.89 67.20 66.98 64.41 70.41
Social welfare expenditure, in % general accounts 27.40 32.25 32.57 27.96 35.08 32.54 23.10 23.18 17.63 21.53 19.34 22.75 18.41 19.27 20.42 14.23
Divorce rate of females (‰) 5.10 5.16 4.90 6.73 5.25 5.32 5.59 6.12 5.25 5.24 5.09 4.75 4.22 4.31 5.16 5.69
% of married foreign women in Korea (‰) 6.65 6.19 5.92 7.55 6.26 6.25 6.23 7.19 8.03 8.51 9.23 10.62 11.80 8.38 7.58 8.65
Number of crimes per thousand 35.70 38.19 38.66 34.96 43.42 32.98 36.38 33.83 38.25 35.57 34.03 31.85 35.14 35.56 36.43 47.61
One-person household rate (%) 24.54 23.12 22.03 20.63 23.63 24.99 20.79 20.26 27.60 26.27 26.37 26.01 27.98 27.85 24.67 25.09
Number of psychiatrists per 100,000 51.16 48.11 39.07 26.93 39.73 42.76 24.91 33.67 39.05 40.69 38.29 39.32 38.85 41.98 40.87 33.03
M: metropolitan city, P: province


