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Comparison of the Prediction Model of Adolescents’ Suicide Attempt Using Logistic Regression
and Decision Tree: Secondary Data Analysis of the 2019 Youth Health Risk Behavior Web-Based
Survey

Lee, Yoonju - Kim, Heejin - Lee, Yesul - Jeong, Hyesun

College of Nursing, Pusan National University, Yangsan, Korea

Purpose: The purpose of this study was to develop and compare the prediction model for suicide attempts by Korean adolescents using
logistic regression and decision tree analysis. Methods: This study utilized secondary data drawn from the 2019 Youth Health Risk Behav-
jor web-based survey. A total of 20 items were selected as the explanatory variables (5 of sociodemographic characteristics, 10 of
health-related behaviors, and 5 of psychosocial characteristics). For data analysis, descriptive statistics and logistic regression with com-
plex samples and decision tree analysis were performed using IBM SPSS ver. 25.0 and Stata ver. 16.0. Results: A total of 1,731 participants
(3.0%) out of 57,303 responded that they had attempted suicide, The most significant predictors of suicide attempts as determined using
the logistic regression model were experience of sadness and hopelessness, substance abuse, and violent victimization, Girls who have
experience of sadness and hopelessness, and experience of substance abuse have been identified as the most vulnerable group in sui-
cide attempts in the decision tree model. Conclusion: Experiences of sadness and hopelessness, experiences of substance abuse, and ex-
periences of violent victimization are the common major predictors of suicide attempts in both logistic regression and decision tree mod-
els, and the predict rates of both models were similar. We suggest to provide programs considering combination of high-risk predictors
for adolescents to prevent suicide attempt.

Key words: Adolescent; Suicide; Decision Trees; Logistic Models

M £ Zuetoll i 20116 E] 2018W71K] 9~24A] AFG 9491 1917F &b
A= 2018del= AYE oM 4%7F S7ISIGICHS]. Had 24743
Bl 2eRQIzAte] mEr A 12709 FRF RhakE AI=SE Hol gl
A AARC R 15~2949] & R FQ ARG Ul Aaboluill] 3L SHE Ft 20108 50%01M 2015\ 24%% AAFAE B
A AEshs Fade] vl Al 371sks FA QIchel. ¢ otk 2018 30%2 Tl 718l SIcHAl. oM Fade]

1. Aol Eed

20 AU, 2t QA ZERY, RAAE 32
Address reprint requests to : Jeong, Hyesun
College of Nursing, Pusan National University, 49 Busandaehak—ro, Mulgeum—eup, Yangsan 50612, Korea
Tel: +82-51-510-8367  Fax: +82-51-510-8308 E-mail: pointsun@naver, com
Received: August 27, 2020 Revised: December 28, 2020 Accepted: January 26, 2021 Published online February 28, 2021
This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License, (http://creativecommons. org/licenses/by—nd/4. 0)
If the original work is properly cited and retained without any modification or reproduction, it can be used and re—distributed in any format and medium.

© 2021 Korean Society of Nursing Science https://jkan.orkr


https://orcid.org/0000-0001-9378-7022
https://orcid.org/0000-0002-6815-2313
https://orcid.org/0000-0002-5259-3640
https://orcid.org/0000-0003-3769-9591
http://crossmark.crossref.org/dialog/?doi=10.4040/jkan.20207&domain=pdf&date_stamp=2021-02-28

41

20 & VEPTH1L,15].

T RS A Al S tixlE 298 ot

[e]

.

A A gol &

o] o]

I

pud

i<

_?,]

[e)

=

o

=

F= AA
AF

9

Aaof &b

2

=

=

At Al Of

L=
RS A AA BE RGelA g

24

T W oo oW oo Wy me W R 5ETEERCRNES M o =T K ol 0
B | oy B H LR T T oy O B W P oo oy W R E R g W TR oy TP N Wi
KX < B o A 4 Gl o o= g R < W wo T 4 o 5 oF
KE igCle < £F o) il o T X of L of = K ) "
w It WO O™ OB o 3 B mm ook L ow N of & X AL 9% o ogr R - = s X
g M P o KB B Adw T .S o = X o W ™ o
wir = oW K J)) oy T ° Aqr T | = Ky | do ™ KK <k u_“@._ iz T X X = 1o Kl o}
K m.x.m.__n_mo]éaﬂu__o._ < < Ko mh o ___M_ i uﬂﬂlﬂ_-m_ H gl B sl ™ ﬂﬂﬂ_ﬂouro#e e =
S ESAETE PR o F R om oo Mo W o S = o W o A i
Broilres s EFFLETEHERIsdmEpIET L, TwnETml 2
PR ZETaak FoagoeBTEwolrilusPr awlildg I
JHWL@LmEmEOO ok _.Ammn.ﬁ]__/l‘.;o,._nMVﬁﬂo.ﬂleE_wd]__Al..muvAﬂo_EOﬁNmHm_-o HH,,Ol.m ‘_x_lﬁ o
ﬂ&_@ﬁ%%%## ﬂuﬁoﬂ%ﬂu%%é#ao_e%ﬁﬁ%%ow %%%ﬂwﬁ ) 2}
o X, = o S w0 @;._ = ol oF 1 mH ") = M o or e M o =T ..u_u.o s ond x e i K 14 <
e T R Mﬂar.mmwel%ﬂfmoyﬁ_x%mEMHL_L e <~ z
B 2 zo | = ( o Ko o) X ® 2 —= = 7w = = )
EEdoalany 2PTEgiifgRedNiegegiigLs T.v
- S Jx.L_L%mamr%%ﬂ@q%MM@E%J?M%%E%% I NI
R o= B oo ooy Py o h T N - dul_l_xw_H} o) ,
P A S o ) mo B o g < o s e oo o T T+ K T o ) i
JI.J‘m_x_AHT]._AIWunNE_Vn_MM__L.ﬂQEEg} xﬁﬂwm“nk EoﬂaotﬂOWﬁEﬂL] w oo e A oop 2
pE s Eriwi g rnredERERT IR AT E N T B 5% B gy X
= 5 o S = - — o] B < = T == B ) <M
R - B R B R SR I R
oo PO 71HJM|muaXato]o_aﬂMTﬂvn,_uw§ae._unwa_.‘_erL]_o_so_é.mﬂ?%mM... mﬁxﬁﬂ
PRWEBER ST e BPER ey L R RS M R oo N e R o
ES Mooy om0 B Hlanﬂ_.%ﬁeiow_.w_/r_x_ﬁﬂot _._lw_moogauum»%mﬂd.mﬂaoﬁo? o oo 4
Tl s E Rl e g N AT Wy DR, oD U R W o R
R R T A I I SR I e T e e I o ol i T
IR A el S O Rl c - TR S P TR ol I I BRI B N R T -
oF B K OOk T Ko b of oy & o M T FE T H W T MO ' KW oo o N i
—_ ~ T : L o— o = ~ —~ - - .~ =
K IrH Mmoo < W g T s < B E oF mo <M ooy Bk o) BK T o=m6 oF o &) W L of of T
PETFTRE R T T2 W E e ﬁﬂﬂmﬂ@m%ﬁﬁom@%mwﬁwﬁwmw
D B TR B oK T % R of % ow B oK T oo Ko Ko ) TR K
%%%Mﬂow‘mﬁ%rgﬂ%WﬂWMTWMT%%meM o_._umw%mawm%nﬂmmm_wmm%mﬂ%wm%mmLc
ﬂﬂ@ﬂﬂemux_oﬂﬂdmﬂc,_mﬂno_eﬂo % oo Mﬂ,__xoLe_.T__oﬁoiﬂﬂﬂﬁb%auﬁoﬂﬂﬂﬂ%
R g e e RS L P Rpsg P ITwpodgeldoe T =
Mﬂox_oﬂmmﬂAMQQ@H%%%%EHEE ﬂ?ﬂxdﬂ%ﬁ#%mﬁ@o]ﬂﬁi W_mn
e B K E ok L R il ! o S R, W MR ot o w Rl
o . T L o mw — B R o FUS) o8 T Ko — I wm om Re J) T o - o = W] RO
SLEE s hEr s PRt FwEHofRrdliEsERid,
TrerlisElsarruransy $I9ERIFEEFEn ST eas ™
[ TR R K = m T " T = Y o 2 o o = LS oop o MR T o
ELLTERE sy T Ew By v PHEET g EE L E AL
RO 2y r =~ oy o M = X T B o) B oF = Koo & o 5 of W oo ™o wr
nammWE._oEﬂ.Aoo_.7L4 T L] W own o o ol o @K B2 S mo TO oy wmr o AP
< H =~ qon & o < & m = e N \ <M o o = o) ﬂul A X2
L EddistEcer Al wEidy Lo®rRET ol kANl
o) o FEO.I,_I D,l‘ﬂl,l — X o = = il ”o
dl,ﬁ__%_ﬁAT%WEQW%MWEW_&ﬁHﬁ% @%E%%%%Mﬂ@ﬂ%%%@%_n_m_m
%.@W%%M%Mq%ﬂﬂuﬁxu&%7mﬂ_$mo Wzo%ﬂ%ﬂoﬂ%@mmgﬂm@,_mMﬂuEwMab
L lEEtz fRl e tas o, e RT R Rt ndnt
i e A — = —_ —_— A f o) o,...mu —
i A R W = A e SN - B I N
R BN oo oo s W T mrR s R LAy P HE T e E 2
iy 4 < o) H K ) o]J ..r_a =o o= i of — 2 o o o oA o L % o Ko a o oy ™
FEINTese ima e g P g IR we yRw o A K wa gy 2o
qu_L__oLﬂﬁmo@ﬂﬂoi@xﬂﬂ5@%y%@a&%i}]ﬂ.aﬁlqﬂmﬂﬂwﬂg%M&%ﬂﬂ@
ﬂaﬂaﬂ%ﬂoﬂh_’ﬂq ﬂoﬂi@ﬁ”ﬁuwwlﬁwmmumﬂmoi@Lﬂmo#aﬂLﬁWQMM.__n_AIJnﬂﬂ_.MuxEouquw&wMumﬂﬂH
F KT ABDOME o RO FRKE®HG g ® gy ® X o
G MW o Ao H M RN M R oo T M T M T s WD XK W o XS x AP

https://jkan.or.kr

https://doi.org/10.4040/jkan.20207



=

4

5

o

vl
1

A

=

- 0[of

1578 34 1057

T} oA U

A
~

H
o

A, 2A]
AR, 2X
28] ekt o)A
274

=
=

42

—_
T
muzmx%
2n_ﬂd|.
wo o B &
E%wm,__mo o f T T
wo B . TTEZ
_qmooﬂfwﬂu &z Wu&%%nﬂuﬁ
mozﬁoﬁi = T B ﬁoxﬂﬁiﬂmwmmo_o?__}%
Y Edndm q,xoﬂqoﬁh — o ,
7o ) = o R B ot W s I
~ W_‘._ o S < cmm ‘Hmvl X0 ‘TAI_u 5 OM ol M = = 1) ﬂ.Eﬂ Z.O ﬂ*A.H ]
E_ﬁ%m& o_eb% ECIN HE&@.H%&#.@WH
,_Mﬁurue_e LELLA. aﬁﬁgoo:ﬂ B ,4&)__%,
o g oL 47@m$mL§odnﬂ§E36ﬂ% S
u.}¥T Kow xﬁﬂ_}woﬂnoﬂav%,o_ﬂ‘%.é_o ﬂﬁm__mmo
@@M# mfﬂm mmﬁmo;fiu_%m%%%ﬁoimrmﬂa dﬁAm_xwﬁ&
i 0 X = s = LR R
< & ¥ o) M = Gl 9 FL- m_a@,ﬁ o M H qe_ahm_do &
oK ~ ;o.._ .%: .D H__vL Q E_E o fat H_ﬂ_ Jol- :.L 1..1_ x_.o O =o ﬂ " I fii) o f —_
a o L 2 ¥ i ER T xﬂ‘ﬂ.x%@ Euﬂﬁoﬁeﬂ
mmoEL = nﬂo#o_xﬂ E.._\)..:o_n._lﬂw_ﬂn_xho.uulu ,A__ooéo H.._.A_ulo"_,._..Uu
als! 3 ) N — o ‘Wn_ - Tk (1\.%0 1_1...n_ o o R = o o o B o <O MH_
=2 L E,_Ha %mmJT_%c_ozoyﬂzocnowu,q,_. mﬂix_.uuﬂ_xa
S < ]_l,ﬂvl W 0| olo . o o ]Dlmu) ™ & jo! 1.N01ﬂ...:ﬂ‘ T & _X_|.|Dl i ol .Alu,._ T
o W e W OB P &%Mﬁﬂ@iﬂ%ﬂ%a%»%% o_L%%éw@o_L
E_.dl.lﬂu L_L%mu ﬁAod_aw—_Ald..m:ﬂEo ﬁxom._m_w_m'go__o ﬁeé%uglua
E.moe_ a_-]oo_ Aooco_ex_-xT@@qWLJ,o_ _x_.x,_._alca_u mﬂxT_]m_u,aT
nobt_o y > o i A B o L IS g & I 2 A PE o
__oo__o&? 5@ oR 4;50 Hﬂ_oaﬁ%ﬂu@%@ldﬂﬂ NzoEﬁo__oﬁa
ﬁ%%@ W K uﬂe_ﬁmaz%xu.g_olwnmo_e‘ooar B @%@DL
% & MM__%ﬂ or & oﬁoiﬂxaaﬂo Vod|% ,f}_,i HEQLE(VO
ﬂooﬂ@ S __gaﬁ_ioﬂguu iu&;% %ua.&p)u mfa%mqo
o T Ly Mﬂu:wgﬂii%ou“ﬁml_ori‘oaow_ﬂ Ef-iﬂ%%
X xR %&ao} T oy X sk g K < }E,ﬁ1}o
- N TR x%m_ziﬂo_h_ﬁﬁ@,ﬂﬂl@ _alﬂ%__ol
T 815.M o o o %o I T T X Moou}ooe
DOLJ_/I%WTMUTMWAWO.OITHO.DHXnXﬂow,_onofu E__nJ.Au_nLVWW_._W_JSL.OIﬂW
3 < a%OWE%EM%@m,%m@ prravgd
S I Broop K- ul) g 100 o
<= ﬂﬂ —_ R o#o & E‘_ o T L_\_ ' K 10! Eo O_D ﬂwv E._o
N g < ¥ Wﬂ_‘xﬁEL_LA?b_uﬁ?} = ®° o_out
ﬂ.Ho Qﬂu,ﬁwﬂll ,_HMLOV.I@FZ.OEO NA F%Uﬂd@ﬁwm
n_nl_,\.oﬂ o — % Klo ﬁ.L W oT | o F K- ,@._.ﬂ .IT| h.._|_ [ AUT fojm ) o
0 qumgwiq} wED %wm,gug
5 %zagﬁaogo_ﬁ}mq < V@zgﬁmw“ﬁ
T S ™ N e iyl B = Kl = 0 T B m o
- 1” ﬂAr :.L _In_ _—A_l T ‘H_l _IL 3 o X 60 . ..__‘_1_ ~ = Lf
™Y m,_fo_ﬁio%ﬁﬂumﬂﬁmmﬂ.mﬁwﬁﬁvnmﬂ\b s X E A
1 du o] Hﬂmﬂutﬂmoyf]ﬂuwwmﬂmﬁyéMn%% =
3 mﬂ mgﬂgwﬂ%ﬁ%o_am% ﬁﬂ%ﬂmm ﬂEE@%
10 K o} o L_nﬁ _xE_ o ny 1_Mn_ o o Ko ﬂ_.T MDH ar 0 of _mﬂﬁ — .ML W o ” = %
. s T B ﬁvﬂgﬂ_xfﬂoﬁ__%ﬁﬁlh A_gaﬂo]r_“_?_._lumnr_qu
x B 0B xhooa}p%%@@noxﬂﬂprﬂAwﬁdogx]mﬂm
o ];ﬂo ,Mlﬁoﬂoﬁ%_o_.llw_.uu:i@,_@u_ifx E._\/ﬂhn_._i..kll
5 <z MEZ_H_- dﬂ,__hhv_mo F_Uog_.%xa}ﬂ FO_DM doi_ﬂ7ma‘_
= 3 7 Moggqugﬁa1w¢¢&ag@<@gwnmw
oy w4 L g & or muﬁmqi}@gz.wo_ﬁszmT
il o X E_ﬂom__o _@i%aa%gAuﬁL_Lgmngqﬁé
K ua?dl_._|ﬂug:om%w.r?ww%ﬁnudﬂﬁvmox4mqaﬁéﬂmm_ml_..um
T |i_rﬁﬂ 8l mcwﬂz.oﬂux_.ﬂohﬂd.o_uﬂﬂoﬂaomﬂomaoOhd
o) ﬁ._ﬂom? ] momxgaiz ﬁwﬂuﬂui?ﬁogw ﬂupru_mZA;.
7B z Eﬂﬁ@ ] ﬂewé?ﬂmaixomﬂﬁﬁﬁﬁowwlxmﬂ7qow§
o :.mﬁ&@m.awmﬁﬁ%w%owaprkgﬁmoeweﬁmommms
% ng% _._.ﬂ#g@?%ﬂﬁﬁﬂmyqxﬂwmommo@@%
— Lﬂm‘m N-._]‘%OHHOEHLILLECOOOMWMMLEo@\__ﬂu_quLJ_Al,._
Mo wpﬂ%;ﬁ%aeiﬁozmuﬁnofuimammodﬂwm
~N ﬁﬂ?aa%é%uﬁﬂémmmégm% iy
o ﬂﬁﬂm_.m_o._‘qbuﬂl_ﬁﬂ_.mﬁ/,i En_xh ATWO.xFiO@M
G 5@%]75 o ~ 9 S S S P T
T _ﬁ}ﬂw_?momoﬁﬁ <3 S i & 13
- 220 mnhmaﬂM%o,owd‘.EasM%
oﬂh@_/ﬂ_}&n@ﬂon,m%zﬂmf
Eﬂﬂ]ﬁﬂ ‘WUO.O.EETH._L i
N s % M e
Bl @ oS oo o)
x_.,mfooﬂP _x,_oM_a_e
H&%L_LE?E
il
©° of

oz ]
1931, (2) oURI(E

oz

=
"

https://

. d .
oi.org/10.4040/jk
an.20207

2] 7871 g7A2 o

)

[e]
h=]

2 Qe

o

https://i
tps://jkan.or.kr



HAUE 2 NS 223

DAY S8 HANIEE “H3 79 59, ofuix]
22 g} AR thiEU" B el 9 8 AR
TR S, T 1-6W, I 1 olFo RERaT ()
o 5o NEOE AHE ThAISHE Yo W ¢
L 4ZoE
mhk A1 QIGEUY ez TR
5 A 1283 5 3488
F), vl 23 ol

o @) 49o) Hzss A

o rr
u}

lo

)

i

b

-3
\
ofr

el

22
[
1o
%
o
&

o
=)
2
=y
ox
=2
X
)
2

ol
o,
1>

S~
>,

P,
a

ot A rd
/)
H %

rr
4
o
ne
o,
o

]

_{

._
e A

c

o of
v =
(e
J_{){

o

©
o E

2 0
=

=
o
>
fitl
2,
e 12
u
EJ

D o5
o 2o
i
S

3o o
H
e
rd
BN
1S

=
o o
flo
)
>
>
o
a=h
fll
ol
Jo
o
ol
M
o,
i
R
o>'
5
=
i
3
gl
o2
o

L
o
o
of¥
Mo
_Ol
Rl
i
L&
2,
o
o
ML
_OL
Rl
52
&
o
tl
=)
AL
41
ol
2 ot

of
A
=2
Ho
o
i
i
of)
&
&
It
[
- [

VA

of

L hoot R
o
ol
fl
)
b

o
a
M
ol
ro
o
>,
>
Og 5
S
lo
rH
w
(@)
e,
oftt
rO
]
ofy
o,
to
1o
1
)

) BH% HE S R A AR ARG

o
fru
I
of
[
oy

717°e] £ BARE 23, TARE o 3ARE mIRF, AR wlRt,

o o 3 olele] BHOE FR(E-Y) T B AHUE F
AR S AFESGEUIY'] RS BARE ZIF, TARE o 341

=2
2 wEF, AL BIEE, A Qo WSkl (1) 52 59
VS

h=
u] ]G, shRol 20l ogel 48R MEFAIGL () H2
309 oth BEAEe “H2 302 £, BAL YA Tlole 2
AR £ 0K de nE Y Bao WA &5 Adn
w AY B mPele] WSF, 309 B HeE, 09 B
o AR Gl T Ao ARG ©) BEod
& AU W SPHow, E Ane ok S WAL e
7he, BE 52 0 Hol gl RO Yk i girke]

the AR5

SRENEEE

MEAR)E BAe FuA QN FUA AR, BN A

0x

bl -

Edflx QXl, 253 BY7 A4Y 2 59 9% FY 5 52
olg8i%ick (1) R YR &

o gl Bgoz 4

Ao, WEE HFEOR, WY X Wit wle 175

https://doi.org/10.4040/jkan.20207

43
23 W BAFOR ALFIAL Q) FH AL T
of Aol ofgrkn AP BgoR 9 $9 Azl i vp
2 Wi ol ke e UHE WO, WEE WFoD, R4
o 7 Wit whe- o] W Wg R WO ARFAHE (I B
BN AEEA QR YA AEAAE duht LT Qg
7 BYoR 9 S Hwel el wol LA Bol LA'e
BYOR, EF LAPE BEOE, WE K| g% H -
7R e HYOR AT, () £33 B AP H
2 12719 B9k 2% Ul LRHTS FUY YRR ST HY
2g 220 Sl QFEPK BYOR Uk EE Gre] BT
Hu g ojfold glonf U 38 Hrg Iz B8 6) =
U2 FU AP T 12748 B, 17, A, el FH
AR 2, W EY B ol BN A=F e Ho) 9
SR BFoR 9 S8 ARolH 06 B, 18] oPge U
o 2 AEFoHk
4. 28 2
o 2 LREALS BYTRAA Yol OJe) o)
FEHgonE, WYULRRe] RYELMA N 24 Ao

L
upel ERtREAA QAR F3P(strata), HEPHS(cluster), 7}
(finite population correction)Z ©]

sto] FAGIGITE FAER] FARA WEe thaa 2Tk

A, A At} AR HIA RS QIALSISH] B4, At
35 54 92 AerEE B4 59 T 7HeRkEA] o
Hs ol 7HEshe WEE-S ol &sto] EASITt AHY Al A}
A HIAE7e] EAS H|wsl7] 5l Rao—Scott o testS AAISIITE

A, SR A Al 1 E #2)7]%2 chi-squared auto—
matic interaction detection €E|5& 0|85l & BEo] &
OJ5FEE 05, REFRY 2] ¥HESE 10002 AFsiglct Qi
2% YR =59 3¢ A5 dojg 23 HHE o]8sto] 24
£ t|o[E](training data)2t 7} do[E](validation data)2] ¥]&<
5:5% FAR9] uirgsto] EAISHITHRTI.

A, E3hEE ZXA|AE SHEAS AAlSH 3
AR O & ERIRho B WpS0] et Rk HElkE gelst
7] $fsto] & 39A9] SlRP o EAskaL B =g
ARPE GAHER R} o7 IR 2 E418- Hloleet Frt
& HoEE Wro] BAGIGIT) WA, SRl Fold s
& AEisly] Jeto] Abd Awe} Aede Totoly| Slof oE 2

oo ofi
ﬁ‘
£
HE
Jo
ok
o
i
=4
ol
X,
=4r

https://jkan.or.kr



44 Ol&= - 4sgRl - 0lof5 - HaillM
Table 1. The Differences of Suicidal Attempt by Participants’ Characteristics (MW=757,303)
Suicidal attempt
Variables Categories Yes(n=1,731  No (n=55572 Rao-Scott x* (p)
[3.0%]) [97.0%])

Sociodemographic

Gender Man 566 (34.1) 29,275 (52.5) 201.84 (<.001)
Woman 1,165 (65.9) 26,297 (47.5)

Grade of school Middle school 1,073 (58.2) 28,311 (47.5) 60.95 (<.001)
High school 658 (41.8) 27,261 (52.5)

Academic performance High 520 (30.4) 1,423 (38.3) 67.25 (<.001)
Middle 443 (25.3) 16,791 (30.3)
Low 768 (44.3) 17,358 (31.4)

Socioeconomic status High 575 (34.6) 21,930 (39.9) 165.11 (<..001)
Middle 676 (38.7) 26,781 (48.0)
Low 480 (26.7) 6,861 (12.1)

Living type With family 1,562 (90.6) 52,705 (95.6) 67.05 (<.001)
Without family 169 (9.4) 2,867 (4.4)

Health-related behavior

Days walking over 10 min/wk No 135 (8.0) 2,607 (4.5) 17.32 (<.001)
=2 151 (7.9) 4,500 (7.7)
BES 406 (23.8) 13,935 (24.7)
6~7 1,039 (60.3) 34,530 (63.1)

Intake frequency of high caffeine drink > 1/day 156 (8.8) 1,597 (3.0) 108.29 (<.001)
1~6/wk 581 (33.8) 15,221 (27.6)
No 994 (57.4) 38,754 (69.4)

Eating frequency at the convenience store > 2/day 95 (5.5) 693 (1.2) 143.78 (<..001)
5~7/wk 296 (17.6) 4,563 (8.2)
1~4/wk 1,014 (57.4) 32,936 (59.3)
No 326 (19.5) 17,380 (31.3)

Perceived fatigue recovery by sleep Not enough 1,121 (64.6) 24,951 (45.8) 114.19 (<..001)
Moderate 399 (23.8) 18,181 (32.5)
Enough 211 (11.6) 12,440 (21.7)

Smoking > 20 cigarettes/day 85 (5.4) 258 (0.5) 345,68 (<.001)
<20 cigarettes/day 309 (18.3) 3,376 (6.3)
No smoking in the last 30 days 169 (9.8) 3,483 (6.4)
Never 1,168 (66.5) 48,455 (86.8)

Drunken experience in the last 30 days Experienced 360 (21.9) 3,490 (6.5) 239.80 (<.001)
Not experienced 230(13.1) 4,320 (7.9)
No drinking in the last 30 days 458 (26.1) 13,382 (24.4)
Never 683 (38.9) 34,380 (61.2)

Substance abuse Yes 176 (10.9) 427 (0.8) 1,307.01 (<.001)
No 1,555 (89.1) 55,145 (99.2)

Sexual activity Yes 314 (19.0) 2,968 (5.5) 476.60 (< .001)
No 1,417 (81.0) 52,604 (94.5)

Internet use during weekday (/day) >3h 600 (34.8) 14,949 (26.8) 40.12 (<.001)
1~3h 531(29.9) 22,810 (41.5)
{1h 96 (5.4) 4,020 (7.2)
None 504 (29.9) 13,793 (24.5)

Internet use during weekends (/day) >3h 897 (51.5) 28,934 (51.8) 34.16 (<.001)
1~3h 275 (15.9) 12,905 (23.7)
<1h 44 (2.4) 1,760 (3.2)
None 515 (30.2) 11,973 (21.3)
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Table 1. Continued

45

Suicidal attempt

Variables Categories Yes (n= 1,731 No (n = 55,572 Rao-Scott 2 (p)
[3.0%]) [97.0%])
Psychosocial

Perceived health status Unhealthy 368 (21.9) 3,869 (7.0) 334.98 (<.001)
Moderate 568 (31.5) 12,242 (22.3)
Healthy 795 (46.6) 39,461 (70.7)

Body weight perception Obese 810 (47.4) 21,215 (38.2) 28.44 (<.001)
Moderate 548 (30.7) 20,180 (36.2)
Thin 373 (21.9) 14,177 (25.6)

Perceived stress High 1,380 (79.4) 21,398 (38.7) 552.85 (<.001)
Moderate 270 (16.0) 23,133 (41.7)
Low 81 (4.6) 11,041 (19.6)

Sadness & hopelessness Yes 1,373 (79.5) 14,655 (26.6) 2,268.15(<.001)
No 358 (20.5) 40,917 (73.4)

Violent victimization Yes 262 (16.1) 1,139 (2.0) 1,175.48 (<..001)
No 1,469 (83.9) 54,433 (98.0)

Values are presented as unweighted frequency (weighted %).
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e B TR WSS V1SS R AN AMRE 10022 A
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HoEE, 2449E%E, ROC 2+X(receiver operating characteristic
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71427, Rao-Scott o’ test B BIFE 2A|AE 3|ARAL BM
SPSS ver. 250 Z 2 131(IBM Corp., Armonk, NY, USA)S 0]-£3]
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Table 2. Logistic Regression Models of Suicide Attempt among Adolescents
Univariate Model | Model Il Model Ill
Variables Categories
OR 95% Cl OR 95% Cl OR 95% Cl OR 95% Cl
Intercept 0.01 0.01~0.01 0.00 0.00~0.00 0.00 0.00~0.00
Sociodemographic
Gender (ref = man) Woman 2.35%**  2.04~2.72 2.40%** 2.08~2.78 2.69*** 227~319  190*** 158~2.29
Grade of school Middle school 1.58%**  137~1.83 1.90*** 1.63~2.21 291%** 248~341  2.70*** 229~3.18
(ref = high school)
Academic performance Low 1.63***  1.40~1.90 1.57*** 1.34~1.85 1.24* 1.04~1.48 1.09 0.91~1.31
(ref = high) Middle 0.93 0.78~1.11 0.97 0.81~1.16 0.99 0.82~1.19 0.97 0.79~1.19
Socioeconomic status Low 2.47%%%  2.09~2.92 2.26*** 1.89~2.70 1.86*** 154~225  1.48*** 120~1.82
(ref = high) Middle 0.89 0.76~1.04 0.82* 0.70~0.96 0.87 0.74~1.02 0.86 0.72~1.02
Living type (ref = with family) ~ Without family 2.06***  1.61~2.64 2.44%** 190~3.12 1.23 091~166  1.06 0.78~1.44
Health-related behavior
Days walking over 10 min/wk ~ No 2.07***  158~2.70 1.88%** 1.38~2.57 1.69%* 1.21~2.34
(ref =6~7) 1~2 0.97 0.76~1.25 1.03 0.79~1.34 1.03 0.78~1.36
3~5 0.95 0.82~1.10 0.99 0.85~1.16 1.00 0.85~1.18
Intake frequency of high > 1/day 3.00%**  2.32~3.87 137 0.98~190 0.90 0.64~1.27
caffeine drink (ref = No) 1~6/wk 1.39%**  1.19~1.63 1.13 0.96~1.34 1.00 0.84~1.19
Eating frequency at the > 2/day 7.37***  524~1037 2.60*** 168~4.04  1.73* 1.09~2.75
convenience store (ref=No)  5~7/wk 3.70%**  2.96~4.63 2.15%**  167~2.77 1.61%**  1.25~2.09
1~4/wk 1A47%%*  123~1.76 1.20 0.99~1.44 1.10 0.90~1.33
Perceived fatigue recovery by Not enough 3.16***  252~3.95 2.28%** 182~286 1.26 0.99~1.61
sleep (ref = enough) Moderate 1.52%* 1.17~1.98 1.46** 1.12~1.91 1.24 0.93~1.66
Smoking (ref = never) > 20 cigarettes/day ~ 15.51*** 10.87~22.14 3.56*** 2.12~597  2.76*** 1.64~4.65
< 20 cigarettes/day 3.92%**  327~4.70 2.06*** 1.59~2.66 1.86%**  1.43~2.40
No smoking in the 1.96%**  156~2.46 1.50%* 1.16~1.95 1.36* 1.03~1.79
last 30 days
Drunken experience in the last  Experienced 5.39***  448~6.49 266*** 203~350 1.97*** 1.49~2.60
30 days (ref = never) Not experienced 2.72%**  2.18~3.39 2.35%** 1.83~3.02 1.86%**  1.44~239
No drinking in the 1.63***  138~1.92 1.60*** 1.34~1.90 1.29%* 1.07~1.55
last 30 days
Substance abuse (ref = no) Yes 17.52*** 13.31~23.07 6.19*** 426~890  4.46*** 3.10~6.41
Sexual activity (ref = no) Yes 3.61%**  3.02~4.32 1.47%%  1.13~1.92 1.38* 1.05~1.82
Internet use during weekday >3h 1.18 0.99~1.40 1.15 0.88~1.51 1.03 0.78~1.38
(/day) (ref = none) 1~3h 0.62***  0.51~0.74 0.86 067~1.11  0.83 0.64~1.08
{1h 0.58** 0.42~0.80 0.84 0.58~1.22 0.88 0.59~1.31
Internet use during weekends >3 h 0.77***  0.65~0.90 0.81 0.63~1.04  0.87 0.67~1.15
(/day) (ref = none) 1~3h 0.57***  0.46~0.70 0.88 0.68~1.15 1.01 0.77~1.32
{Th 0.52** 0.34~0.80 0.78 0.47~1.29 0.85 0.51~1.44
Psychosocial
Perceived health status Unhealthy 498***  417~593 1.97***  159~244
(ref = healthy) Moderate 2.37%**  2.02~2.78 1.42***  1.20~1.70
Body weight perception Obese 1.55%**  1.31~1.83 1.30%* 1.08~1.57
(ref = thin) Moderate 1.03 0.85~1.25 1.00 0.80~1.24
Perceived stress (ref = low) High 8.92***  6.48~12.28 3.08***  2.11~4.51
Moderate 1.52* 1.07~2.16 1.27 0.86~1.87
Sadness & hopelessness Yes 11.21***  948~13.26 5.03***  4.09~6.17
(ref = no)
Violent victimization (ref =no)  Yes 9.52***  7.70~11.76 3.42***  2.56~4.57
Nagelkerke R? .05 18 .30

OR = Qdds ratio; Cl = Confidence interval; ref = Reference group.
*n<.05, **p .01, ***p <.001.
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(f = 47660, p< 001). % 515 B 524 olQl9] Qlefll A 3lo} A At 1~30| By 2% HFsIch 48 HolHE
SAZES AP A Eol|A] 3AIRE E3} AFRSHE 97} 348%, Ab AMEEH 2XAE FHEA Hib= Table 29} Zth 19 AR
A Aol A 1~3ARY AHESHE A7t 415%2 7P Wkt o] AW Nagelkerke R = 05019100 AJE, shd, F3h8 51
(f = 4012, p< 001). &L 51% B Sh55H ol9lo] el AbE AH, HASE] 2 dx FAFE oM B st 71T 9
ARVl A RIR AMESHE 97t ARk Almwtah AR B A O e ATt Al Abs Aol bls AR AR 2440
NEollM 2k} 51.5%, 51.8%2 7178 Wkthy” = 34.16, p<.001).  (95% CI=190~312), ¢4d0] WA} 2408(95% CI = 208~279),
AEAE]E BAJoA FER 17QIRN e A5l QIXlsHE 7 ZAVIEE sHIES] 7S A39iE ol visl 2.2681(95% CI = 1.89~2.70)
Q7 Apak Aletah AHAE RSN 242 466%, T07%E Bt AR Al% dbgo] wotth
(¢ = 334.98, p<.001), FHE o2 A7 Holzka P& XI5} 22 9)71ee] dHEe Nagelkerke R* = 18019100 F7l=
£ AE A Almatd) Aba BAERollA 247t 474%, 382%2  FUE WS 5 51E 108 ol e, HOH 5o AlEo R A
7P Wokth(f = 2844, p< 00D). Al AEHA QXS] A A & iilshe o, £9e 92 38 AR, 2T §9F 5F 2 U
A AT ME B0l 794%, RHY AR (BEO]  ZY, EHEE BE X A AYHAAM oy, £ R F
T Sy

417%019cHy’ = 552.85, p< 001). €53 A7 AP A Al T 38}

Bt S&EA olole] e AHg AN ofuR(EE 3
ERols Qltka SHE A9/ 705%, A BAERlE ¢ TR S8 A3 MEsl folsi owm} 2PoRs 7330

th $ERE A9 734%2 Wkthy’ = 2,268.15, p< 001). = U 77t $e Aol vls 6.1981(95% CI = 4.26~8.90), 3|

L
Agol skl 207HH] o)/l B7t HA %?i ddol fl= 4+

Fal Y XEE v AL gluhar SES A9t A Al 3
oM 839%, A BIAEolA 980% % WHTHy® = 1,17548, ol Hlsl 356H1(95% CI = 2.12~597), ZsMdo] 15shlo] u|s]
p<.00D). 2918H(95% CI = 248~341) Rt Al=7} o] 2hAggict 1A =
2. 0| =23 dof| ulgto] A Aol thsk F5HAY2] OR7} 3718 9 A8
ol2ed N _
E HE RERO 2 {ol6l3ial, BAVdEls Folsik] &9
1) 2X|AE| 3| 2Y Z|% 289l 37 sl7 o] M3 Nagelkerke R2 30013
B oATlof|A] Haue] Aba AIRE dEshe Y &S] ¢ on FU BU" W4 FEE 7R, FIE ASAR], HAA
3 ZRAE SARMS AAEIGT) WA, ohEer B Adl 207  AEFHA OIX], £23 EY7) A 9 S Yol HY xgE
o] BE HpoM BAF R folsle] 2X|2E RN 207 & AN BF folsidich £&3 FYS AT A AHk A
o] 45 RT Eolsigitt BA8 tlojejel HrHE doBR B8 %7} 5034(95% Cl = 409~617), BR S o] Q= A A}
SA 891 (3.1)
No SA 27,850 (96.9)
Total 28,741 (100.0)
No Yes
SA 189 (0.9) SA 702 (8.6)
No SA 20,420 (99.1) No SA 7,430 (91.4)
Total 20,609 (71.7) Total 8,132 (28.3)
[No | Yes [No | ves
SA 153 (0.8) SA 36 (9.3) SA 624 (7.8) SA 78 (44.6)
NoSA 20,069 (99.2) NoSA 351 (90.7) NoSA 7,333(92.2) NoSA 97 (55.4)
Total 20,222 (70.4) Total 387 (1.3) Total 7,957 (27.7) Total 175 (0.6)
< 20 cif
No smoking in the
High Moderate: low ,FI—‘ last 80 days No Yes Woman Man
SA 96 (1.7) SA 57(0.4) SA 15(5.5) SA 21(18.4) SA 552(7.2) SA 72(24.7) SA 57 (59.4) SA 21(26.6)
NoSA 5,630 (98.3) NoSA 14,439 (99.6) NoSA 258 (94.5) NoSA 93 (81.6) NoSA 7,114 (92.8) NoSA 219(75.3) NoSA 39 (40.6) NoSA 58 (73.4)
Total 5,726 (19.9) Total 14,496 (50.4) Total 273(0.9) Total 114 (0.4) Total 7,666 (26.7) Total 291(1.0) Total 96 (0.3) Total  79(0.3)

SA = Suicide attempt.
Figure 1. The prediction model of suicide attempt by using decision tree. Values are presented as number (%).
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AUC = Area under the curve; Cl = Confidence interval.

Figure 2. The receiver operating characteristic curves of
adolescent’s suicide attempt predicting model.
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Table 3. The Prediction Rate of Logistic Regression Model and Decision Tree Model

Prediction (n)

_ . Positive Negative
Sensitivity ~ Specificity ~ Accuracy ;

Model Observation o 0 o predictive  predictive
Yes No (2l (%) (%) value (%)  value (%)
Logistic regression Yes' 3,881 36,481 62.1 973 97.1 9.6 99.8
No' 2,371 1,292,927
Decision tree Yes' 56 828 58.3 97.0 96.9 6.3 99.8
No'" 40 27,615

“Weighted number; ""Unweighted number.
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