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Suicide in South Korea
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Suicide in South Korea

[32 6] 2019 HAHE TME [H9l: 017t 109t Het o)

80.0
70,0 67.4
60.0

50.0 . - 46.2

10 33.3 33.7
200 26.9

19.2
20.0

100 59

0.0

00 - —_— —
' 9nols | 1oy oo 30CH sy osory | eory

70CH 80M| Ot

=41 2021 AP oG A, EH 2|2

Sezzoon



Suicide in South Korea

[03 45] 2019E S7|8 X HIE [Et91: %]

35.0 el

30.0 26 ; 7
250

200 185

15.0

100 8.0

4.5
5.0 2.8 2.5

0.8 0.0 1.2
00 - ] |
e zuesen ey maY. | mmoe | ouer | Aped | eagss |ozer | o
SH BT ER ASAk|S =2 oy

=41 2021 AP oG AN, EH 2|2

Sezzoon



Suicide in South Korea
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Suicide in South Korea
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Suicidal Process from Suicidal Ideation to Suicide

RISK FACTORS
STRESS
Sulcidal propensity . " SO et ; |
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due to stress = bullying, harassment of illness ,
T Relationship Social stress, eparation, loss, Different negative Narcissistic | Psychiatric Si_ﬂm‘:f
problems poverty, relationship and traumatic injury illness ain
JV unemplpyment conflicts life events : P
i T v
ftuicide & Svuicide
o6 - Suicidal
servable AT communication
behaviour Suicidal
communicatio —P Survivors
Family,
friends,
colleagues
—— o ..,.g“

' Many suicidal processes
fade away due to individual

Non-observable coping or/and treatment

behaviour  Death
wishes

ey
.,
"y
.
.
£
'''''
. s,
" 0
......

L]
!?g

Z2|: Wasserman, D. (2001). A Stress-Vulnerability Model and the Development of the Suicidal
Process. In D. Wasserman (Ed.), Suicide (pp. 13-27). London: CRC Press.
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Suicide Prevention in South Korea

Evidence-based
prevention

+ Study all 70,000 suicide
death in last five years

* Establish National System
for Surveillance of
Suicide Trends

* Establish services and
certification by local
governments

)

Suicide
ideation

Identification of
high-risk groups

* Foster a key group of
1 million gatekeepers

* Build link-up among
social guarantee service
agencies

* Strengthen depression

check-up/screening

-

Suicide
planning

Active intervention
and management

+ Establish seamless
support system for
high-risk groups such as
addressing link-up failure

* Increase accessibility to
mental health services in
local communities

* Remove risk factors such

Qs means of suicide /

Figure 1. Basic paradigm of National Action Plan for suicide prevention.

=4 24 (2019), A0 o2 A

HL =2 —

Suicide
attempt

Follow-up services
and support

* Increase follow-up
services for those who
have attempted suicide

+ Support families

+ Establish system to
respond to celebrity
suicide
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Challenges in Suicide Prevention
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Suicide Prediction System
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Suicide Prediction System
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Suicide Prediction System
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Suicide Prediction System
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Suicide Prediction System
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Suicide Prediction System
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Research Objectives
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Research Objectives
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BREAST CANCER RECURRENCE PREDICTION

BREAST CANCER RECURRENCE PREDICTION BASED ON SVM (BCRSVM)

Histologic grade © Grade 1© Grade 2@ Grade 3
Local invasion of tumor © No® Yes

Number of tumor 2

Tumor size (cm) 35

Lymphovascular invasion © No® Yse

Estrogen receptor ® Negative © Positive
Number of matastatic lymph node 3

Recurrence probability at 5 years after beast cancer: 76.2 %

Z%: Kim, W, Kim, K. S,, Lee, J. E,, Noh,D. Y, Kim,S. W, Jung, Y. S,, ... & Park, R. W. (2012).
Development of novel breast cancer recurrence prediction model using support vector machine.
Journal of Breast Cancer, 152), 230-238.
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Data Description

- of==X|I{E, 2012-2019
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« Number of observations: 60,568 (5.45 obs. per respondent)
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Measures of Suicide

« Suicidal ideation:
Have you seriously considered committing suicide in the past year?

(1646 observations w/ experiences of suicidal ideation)

« Suicide planning or attempt:
Have you made a concrete plan to commit suicide in the past year?
Have you made an attempt to commit suicide in the past year?

(244 observations w/ experiences of suicide planning or attempt)

— Response options: yes: no: refused to answer
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Class Imbalance Problem

. 27% HO[E|Q 2
- HEEO SHAES y=00| Z$
- 2¢d OB ZE A2 Ar8off =2 ahgoA HH y
function A IHE 9| HEEZ 2 A|otA EO] et ¥
 Solutions:
— Data resampling (undersampling or oversampling)
Undersampling Oversampling
[
1 Copies of the
- ; mm‘:)nly cI:Ihss =
- Samples of -
— maijority class p -
B = I N~ —
Original dataset Original dataset

— Classification by an optimal cutoff point
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Class Imbalance Problem

« Undersampling:
— Data A (3292 observations):

e 1646 observations w/ experiences of suicidal ideation +

* 1646 observations randomly selected from the remaining sample

— Data B (488 observations):
e 244 observations w/ experiences of suicide planning or attempt +

» 244 observations randomly selected from the remaining sample
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Descriptive Statistics

Table 1. Descriptive statistics

Outcome: Full sample Suicidal ideation  Suicide planning or attempt
(N=60,568) (N=3292) (V=488)

Mean SD Mean SD Mean SD

Age (19-64) 43.9 12.2 45.7 12.2 459 12.4

Female (0,1) 0.54 0.57 0.60

Education background (0,1) 0.45 0.34 0.31

Marital status (0,1) 0.67 0.58 0.57

No. of household members 3.28 1.21 3.01 1.29 2.98 1.26

Employment status (0,1) 0.71 0.62 0.56

Region of residence (0,1) 0.40 0.41 0.43

Religion (0,1) 0.46 0.45 0.46

Household income’ 5962.5 59004  4803.3 3776.4 4598.4 3603.6

Household consumption” 423.3 249.5 360.2 238.0 3443 230.2

Household net worth 13625.9 36446.7 10024.8 315579 9378.9 32144.1

Social welfare receipt (0,1) 0.06 0.15 0.19

No. of outpatient visits 10.2 194 16.7 30.0 18.6 32.6

Poor self-rated health (0.1) 0.25 0.40 0.45

Disability (0,1) 0.06 0.12 0.14

Any chronic disease (0,1) 0.37 0.49 0.55

Smoking (0,1) 0.22 0.26 0.27

Drinking (0,1) 0.59 0.55 0.51

CESD score (0-33) 2.68 4.03 6.68 7.10 8.31 8.42

Self-esteem score (0-30) 21.3 3.81 18.8 5.15 17.8 5.86

Experience of physical 0.67 0.60 0.58

abuse from spouse (0,1)

Notes: N, number of observations; SD, standard deviation. " in the 2019 South Korean won.
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Predictor Selection

o Structured literature search through the PubMed database

4

- SEAEIE B NUAAL 7F0 A, Atel =4] 7ty B eE, &A5/aH
SHESSHl, SL/AA G, 771 58 &3 5571 Ha AHE

https://drive.google.com/file/d/1Eoc7Cpb9X2IKAdu20ghM5km0pyZpE-

tC/view?usp=sharing

« Recursive feature elimination:

[0

- BRAPHAZ 2851 recursive feature elimination= 43 (10-fold cross
validation with three repeats)

— ZF B3 9| classification performance= kappa A H =2 7t


https://drive.google.com/file/d/1Eoc7Cpb9X2IKAdu2oghM5km0pyZpE-tC/view?usp=sharing

Kappa (Repeated Cross—Validation)

Recursive Feature Elimination

0.67

0.66 —

0.65

0.64

0.63

T T T T T T
0 10 20 30 40 50

Variables
39 predictors for models predicting

suicidal ideation

Kappa (Repeated Cross—Validation)

0.72

0.70

0.68

0.66

T T T T T T
0 10 20 30 40 50

Variables
26 predictors for models predicting

suicide planning or attempt
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Algorithm Development and Validation

Four ML algorithms:

Logistic regression
Support vector machine (SVM)
Random forest (RF)

Extreme gradient boosting (XGBoost)

 Training set: 2012-2017 waves, Test set: 2018, 2019 waves

 Hyperparameter tuning using a grid search on 10 randomly selected

training and validation sets (10-fold cross-validation with three repeats)

« =5 et »WIF X[ H: area under the curve (AUC), sensitivity, specificity,

positive predictive value, negative predictive value, accuracy
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Algorithm Development and Validation

Data A: suicidal ideation (N=3292)

No suicidal ideation, planning, Any suicidal ideation, planning,
and attempt (N=58,915) or attempt (N=1653)

| —

No suicidal ideation Any suicidal ideation
(N=1646) l (N=1646)

All data set
(N=3292)

— —

Training set Test set: 2018-2019 wave
(N=2593) (N=699)

N

10-fold cro-ss-validation
9 training folds, 1 validation fold
Repeated three times

I Model test —

Data B: suicide planning or attempt (N=488)

No suicidal ideation, planning, Any suicidal ideation, planning,
and attempt (N=58,915) or attempt (N=1653)

| —

No suicide planning Any suicide planning or
and attempt (N=244) l attempt (N=244)

All data set
(N=488)

— —

Training set Test set: 2018-2019 wave
(N=385) (N=103)

H

10-fold cro-ss-validation
9 training folds, 1 validation fold
Repeated three times

I Model test —
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Hyperparameter Tuning

Table 2. Tuned hyperparameters

Panel A: suicidal 1deation (N=3292)

SVM
RF

XGBoost

kernel=linear, cost=1.5

split rule=Gini, minimal node size=2, number of randomly
selected predictors=6

number of boosting iterations=120, max tree depth=3,
shrinkage=0.04, minimum loss reduction=2, subsample ratio of
columns=0.55, minimum sum of instance weight=5, and
subsample percentage=1

Panel B: suicide planning or attempt (N=488)

SVM
RF

XGBoost

kernel=linear, cost=0.5

split rule=Gini, minimal node size=2, number of randomly
selected predictors=7

number of boosting iterations=60, max tree depth=3,
shrinkage=0.04, minimum loss reduction=3, subsample ratio of
columns=0.5, minimum sum of nstance weight=6, and subsample
percentage=1

Notes: SVM., support vector machine; RF, random forest; XGBoost, extreme gradient

boosting.
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Results

Table 3. Algorithm performance

Logistic SVM RF XGBoost
Panel A: suicidal ideation (N=3292)
Area under the curve 0.837 0.844 0.851 0.861
| Sensitivity 0.808 0.811 0.850 0.853 |
Specificity 0.867 0.877 0.852 0.869
Positive predictive value 0.808 0.820 0.799 0.819
Negative predictive value 0.867 0.870 0.891 0.895
| Accuracy 0.843 0.850 0.851 0.863 |
Panel B: suicide planning or attempt (N=488)
Area under the curve 0.872 0.872 0.857 0.880
| Sensitivity 0.861 0.861 0.814 0.861 |
Specificity 0.883 0.883 0.900 0.900
Positive predictive value 0.841 0.841 0.854 0.861
Negative predictive value 0.898 0.898 0.871 0.900
| Accuracy 0.874 0.874 0.864 0.884 |

Notes: SVM, support vector machine; RF, random forest; XGBoost, extreme gradient boosting.

R

04

Al
I
i
kl



Results

Table 4. Top five most important predictors

Algorithm: Logistic SVM RF XGBoost
Panel A: suicidal ideation (V=3292)
Feature 1 CESD score CESD score CESD score CESD score
Feature 2 Self-esteem Self-esteem Self-esteem Self-esteem

Feature 3

Feature 4

Feature 5

Satisfaction with
family relation
Smoking

Unpaid rent

Income
Life satisfaction

Consumption

Panel B: suicide planning or attempt (N=488)

Feature 1
Feature 2

Feature 3
Feature 4
Feature 5

CESD score

Mother's education

background
Smoking
Religion
Age

CESD score
Self-esteem

Income
Life satisfaction
Consumption

Income
Consumption
Net worth

CESD score
Self-esteem

Income
Consumption
Life satisfaction

Income

Satisfaction with
family relation
Life satisfaction

CESD score
Self-esteem

Life satisfaction
Income
Smoking

Notes: SVM, support vector machine; RF, random forest; XGBoost, extreme gradient boosting.
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Results

Table 5. Algorithm performance for the reduced model

Logistic SVM RF XGBoost
Panel A: suicidal ideation (N=3292)
Area under the curve 0.835 0.838 0.845 0.843
| Sensitivity 0.801 0.804 0.839 0.829 |
Specificity 0.869 0.872 0.850 0.857
Positive predictive value 0.809 0.813 0.795 0.801
Negative predictive value 0.863 0.865 0.884 0.878
Accuracy 0.841 0.844 0.846 0.846 |
Panel B: suicide planning or attempt (N—488)
Area under the curve 0.869 0.877 0.865 0.869
| Sensitivity 0.837 0.837 0.814 0.837 |
Specificity 0.900 0.917 0.917 0.900
Positive predictive value 0.857 0.878 0.875 0.857
Negative predictive value 0.885 0.887 0.873 0.885
| Accuracy 0.874 0.884 0.874 0.874 |

Notes: SVM, support vector machine; RF, random forest; XGBoost, extreme gradient boosting.
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Results

Table A3. Algorithm performance, train and test set randomly drawn from the full sample

Logistic SVM RF XGBoost
Panel A: suicidal ideation (N=3292)
Area under the curve 0.829 0.837 0.832 0.830
Sensitivity 0.797 0.806 0.819 0.815
Specificity 0.860 0.867 0.844 0.846
Positive predictive value 0.835 0.844 0.824 0.825
Negative predictive value 0.826 0.834 0.839 0.837
Accuracy 0.830 0.838 0.832 0.831
Panel B: suicide planning or attempt (N=488)
Area under the curve 0.852 0.843 0.869 0.869
Sensitivity 0.789 0.788 0.824 0.824
Specificity 0915 0.898 0.915 0.915
Positive predictive value 0.931 0918 0.933 0.933
Negative predictive value 0.750 0.747 0.783 0.783
Accuracy 0.840 0.833 0.861 0.861

Notes: SVM, support vector machine; RF, random forest; XGBoost, extreme gradient boosting.

Table A4. Algorithm performance, using one observation for each participant

Logistic SVM RF XGBoost
Panel A: suicidal ideation (N=2515)
Area under the curve 0.827 0.836 0.847 0.838
Sensitivity 0.814 0.822 0.814 0.838
Specificity 0.861 0.871 0.881 0.878
Positive predictive value 0.803 0.817 0.810 0.804
Negative predictive value 0.861 0.867 0.883 0.874
Accuracy 0.839 0.849 0.855 0.847
Panel B: suicide planning or attempt (N=438)
Area under the curve 0.842 0.842 0.858 0.842
Sensitivity 0.800 0.800 0.800 0.800
Specificity 0.883 0.883 0.917 0.883
Positive predictive value 0.821 0.821 0.865 0.821
Negative predictive value 0.869 0.869 0.873 0.869
Accuracy 0.850 0.850 0.870 0.850

Notes: SVM, support vector machine; RF, random forest: XGBoost, extreme gradient boosting.
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Things to Note
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Limitations
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Future Research

replication study
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