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Subject population

Among the subjects who participated
in the 2018 Korea Children and Youth
Panel Survey, first-year middle school

students as of 2018

Total 2,590

Except

e Excluding those who
responded 'No’ or
did not respond at
least once regarding
smartphone usage

from 2018 to 2021.

192 people

Final study subject

2,073 people

Figure 1. Selection of research subjects
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1) Aavel 4Aa%
B AT AE ade] AAARS Tolur] g WE 2, $A4, A4

AQarsE HAAT}HF L Sharols-AH Adud Z2A2018(Korean Children and Youth

1) =

Starola - A add g 2A2018A A= A €8 SAs] fd HEd
91 (1984)7F AN g FholFAl A Ate] 2 H e 13% oA 3EdES A8t
TR 1023 AHEsidh 72 382 48 YAE HE=Z ‘[ 1¥A gk
13, ‘238 &8 Holuk: 27, ‘2wl Ho|th 33, ‘v a2tk 47’08 o] F
oA Jom, AF7t ESFE &S Wol =ATE S vt dHEe
AA A1 # =(Cronbach’'s a)x= 9100]lom, & AFrolA AEH HEE AR
(Cronbach’s a)& 1xbd % 922, 22 d =0 Al 915, 3xbd ol A] 913 43} d S of A
905 Atk &H =] £ 74 2 A= <Table 1> A&t

Table 1. Yearly Item Composition and Reliability Verification of the Depression Scale

Category Year Sub question Cronbach’s «
2018 1,2 34,5 6,7 8 9, 10 922
2019 1,2 34,5 6,7 8 9, 10 915
Depression
2020 1,2 34,5 6,7 8 9, 10 913

2021 1, 2,345 6,7, 8 9 10 905
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Table 2. Yearly Item Composition and Reliability Verification of the Aggressive Scale

Category Year Sub question Cronbach’s o
2018 1,2 34,56 839
2019 1,2 3456 847
Aggressive
2020 1,2 34,56 857
2021 1,2 3456 847
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AolEzael A% Aol AAANIEA0I8NAE oo AolEgt
& 2437] 943 Rogenberg(1965)7} AN AolEsd A% 9 £F& Mtsl

of &7 AN 9(2010) FFolE-PadAdzA 20109 71E LS FA-

Hel 2" vk 147, ‘18R ¢ Holrh 23, ‘'l dolrk 337 ‘wig- 1
b 44’02 o] Fox Qlth.  Rogenberg(1965)9] #ApolE57 H T e o
T-ol A 1070¢] 3ol 2708 aclew FFRETE Fo] AV|HI 3ol

Z SAHAYE Ty BAHY FFdor fRHZY FAHA RolEFT T (positive

=

self-esteem) ¥} FA % zpolEF7H(negative self-esteem)?] F 79 7fd o= ut
of sttt FA3E 7% 3 Greenberg €], 2003). ol E AFoA = 571K &

okl Abgslt. A7t =55 AokETHol WEEs onEth
F %= (Cronbach’'s a)&= 1xd%E 867, 2xbd =04 850, 3}y Lo A
835 4xbd XAl 828 Sth. ApolEFIE H 9

st

3t AL <Table 3>°l #|A|

a

Table 3. Yearly Item Composition and Reliability Verification of the Self-Esteem Scale

Category Year Sub question Cronbach’s «

1, 3,4, 7, 10

2018 2T, 517 6T, 8T, 9T 867
1, 3,4, 7 10

2019 or 57 6, 8T, O 850
Self esteem L3 47 10

2020 o7 57 6, 8T, O 835

2021 L3 47 10 828

2f 5T 67, 8 9

Note: T is a self-esteem reverse-coding question, and the higher the score, the lower the
self-esteem.
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Table 4. Mean Scores of Smartphone Usage Purpose Items

Mean scores

Purposes 2018 2019 2020 2021

Phone calls with friends 3.4 3.4 3.37 3.42
Text messaging with friends 3.68 3.63 3.68 3.64
Use social media 2.94 3.09 3.09 3.17

Play games 3.06 2.92 2.89 2.76

Take photos/videos 291 2.97 3.02 3.15
Play videos 3.48 3.44 3.55 3.48
Listening to music 3.46 3.42 3.46 3.5
Information search 2.98 3.14 3.25 3.29
View documents 2.719 2.8 291 291

Table 5. Smartphone Usage Types Item Composition and Reliability Verification

Category Sub question Classification

Phone calls with friends Factor 1. the friend

Text messaging with friends communication group

Factor 2. the SNS

ial medi
Use social media usage group

Frequency of Play games Factor 3. the gaming and
smartphone use Take photos/videos TV/video viewing group

by purpose Play videos

Factor 4. the device

Listening to music utilization group

Information search

Factor 5. the camera

View documents usage group

_15_



2@ d A} 2018(Korean children and youth

S|

g

ol

panel survey 2018; KCYPS 2018)

T

o
0

o

)

)

A

W

il
o
Gl

)

it
LO#

}

7

b}

0]
yul

sh

S

197] el e WS 7he] A
A

h)2
[e]

=

Ak
=

A 50l A

DE

A}
=

o

B2

_‘I

(ARCL: Autoregressive cross-lagged modelling)

A X
=1

o
o
i
)

R

+

=

A

ol

of W) oW A4

7}

Al

8

o
1=}

S

-
bt et

°©

sto] %71

o
<]

#7]8) 4
bal o

°

7}

-

s

=

A

vl

4 AR e Yol

4 A e Xell 43

3}
) © ™ (Innstrand, Langballe, &

o] o)A AlA ZE v

&

A2 Aot wepd B W

S <Figure 2>% A A]

E

3]

3

4
Zkoll
A AR

S
_’Ié_

A& (t)

=

=

AR e 1 old AH(t-1D9 o=
H(Cross-lagged effect)=

=
&3

Q

a1

ol Al (t-1)¢ X7t

R4

gk A7) 3] 7 L

s

S

T

7kol
ke
T

o Ab&

[S]

3y 57HA &

A& (t-1)

o

I

A3, 2009). &
FoF ol A (E-De] Y7t

o]

3
A

2171 3] 9 28 (Autoregressive model) S
%]

o
(Autoregressive effect)¢} t&o] F W4 KX, Y)Y AlZH

T

1=

l

Falkum, 2012), Al
o} 7171 ARE

=
A kol

7
X



rch model

Figure 2. Resea

_17_



vl
=

P ek A

I3

e

atol 7= &

S

g

=

=

SPSS 26, R9 psych #7]1#], AMOS 22

1
e

SET

5. Xl&2 24
H

ofele} 2t}

o)
G

=0

g

pa—

0
L

&

ol
=

A, 71=EA

3]

A

0
o
ol

b=

ﬁo

—_
o

skttt

=

o

A

A A

-

T

F71el F2 7k ]

[s

2

A8

[e)

=

L

i

O
R

b4

A

tel #4713 al

O

ES 13

1l

AN AET HEo] o)

Ex
=

b o,

H

=

]

A
L

1,

4

=
=

1
2K

ol

0

-

Ho

[
"o

ol

kAt

S|
ax

= AAE HlolE

m

B/

e

2471 3] 91 L2 A]

=] .
A

¢}

AR

A, 247137 2 2] 4]

ToR

|

Ho

X
Nr
B

BR
o
N

)A

il
0

b
e
o

o
0
o

)

X
&
ol

PN
T

2o 37

on
o

Bl

0
o
il

_18_

b o,



m 4+ A3

ot

B Ao 71454 A= <Table 6>3 Zth F& WHES HFS Ay
&2 1AdE 17981, 229 % 17575, 3abdE 17.852. 42 % 178142 2
Wsl7h gloder, A4S 1A4d%E 11501, 22bd % 11.312, 3xhd = 11.128, 43¢
UE 110687 AAYFEE 12U % 16446, 223 d % 16.302, 32 % 16412, 42}
WX 164459 #E& Holw & Wl gl Aoz Yyt 29 1 EHxE
ARES 1APA R 7.082, 23 7.027, 3XPA R 7.046, 4xA X 7.0622 2 W37}
gRoem 29l 2 SNS AFES 1xdx 2936, 2xhd % 3.027, 3xbd X 3.093, 4%}
WX 31672 87t AGE5E S7tske ghs Heolr, 89 3 AYAH Ae2 1
AAE 6547, 22 % 6361, 3AAE 6439, 4xbdE 62392 2 W3b gl
221 4 7171 AHEE 1xd = 9.236, 22bd % 9.359, 3xbd % 9.619, 4xbd % 9.704
2 99 59 &9 AFE2 1AdE 2908, 223 dE 2973, 3xUE 3.024, 4%
2 7t ARESFE SUMske #g Bl

TFo WS 7 ABRAAE gQlsk A= <Table 7>, <Table 8>, <Table 9>

)

FAAel AP0l Y Ao

S == Azt 3 "vk A C
1995). ¥ Ao dmol e BT 7|l Houx] =@ 7=, d=
3ulwk Hx= 8uinhe] AE HolFo] AHAFEIEZAES W= Aoz yE

o

_19_



Table 6. Descriptive Statistics

Variables n Min Max  Mean SD Skewness  Kurtosis
‘18Depression 2073 10.00 40.00 17.981 621 038 -176
‘19Depression 2073 10.00 40.00 17.575 569 =275 -.001
‘20Depression 2073 10.00 40.00 17.852 664 246 -1.005
‘21Depression 2073 10.00 40.00 17.814 464 -.161 900
‘18Aggressive 2073  6.00 24.00 11501 098 -.598 -513
‘19Aggressive 2073  6.00 240 11.312 308 -.438 -.653
‘20Aggressive 2073 6.00 24.00 11.128 .363 -.408 023
‘21Aggressive 2073 6.00 24.00 11.068 .260 -.393 594
‘18Suiciderisk 2073 880 3420 16.446 394 -.442 415
‘19Suiciderisk 2073 880 3220 16.302 A73 -.322 218
‘20Suiciderisk 2073 880 34.00 16412 553 021 -.684
‘21Suiciderisk 2073 880 3210 16.445 327 -.241 -.626

‘18Factorl 2073 200 800  7.082 1.180 -1.407 1.950

‘19Factorl 2073 2.00 800  7.027 1.216 -1.339 1.641

‘20Factorl 2073 2.00 800  7.046 1.125 -1.245 1.558

“21Factorl 2073 2.00 800  7.062 1.166 -1.379 1.967

‘18Factor? 2073 1.00  4.00  2.936 1.163 -617  -1.137

‘19Factor2 2073 1.00  4.00  3.087 1.027 -815 -.564

‘20Factor? 2073 1.00  4.00  3.093 1.060 -811 -.685

“21Factor2 2073 1.00 4.00  3.167 942 -.898 -.199

‘18Factor3 2073 2.00 800 6547 1.421 -.894 .354

‘19Factor3 2073 200 800 6.361 1.414 -671 -.074

‘20Factor3 2073 2.00 800  6.439 1.442 -.794 .200

“21Factor3 2073  2.00 800  6.239 1.378 -.640 144

‘18Factord 2073 3.00 12.00  9.236 1.957 =704 212

‘19Factor4 2073 3.00 12.00  9.359 1.896 -.586 -.012

‘20Factor4 2073 3.00 12.00  9.619 1.834 -673 211

“21Factord 2073 3.00 12.00  9.704 1.779 -.605 056

‘18Factorb 2073 1.00  4.00 2908 915 -.458 -.638

‘19Factord 2073 1.00 4.00 2973 364 -.528 -.388

“20Factord 2073 1.00 400  3.024 348 -.488 -510

“21Factord 2073 1.00  4.00  3.150 799 -.655 -.146

Note: Factor 1, the friend communication group(Phone calls with friends, Text messaging with friends);
Factor 2, the SNS usage group(Use social media: Facebook, Instagram, etc.); Factor 3, the gaming and
TV/video viewing group(Play games, Play videos); Factor 4, the device utilization group(listening to
music, information search, View Documents); Factor 5, the camera usage group(Take photos/videos).
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Table 7. Correlation between Depression and Smartphone Usage Types

1 2 3 4 5 6 7 8
1 ‘18Depression 1
2 ‘19Depression 375" 1
3 “20Depression 340™ 4627 1
4 21Depression 239" 404" 4707 1
5  ‘18Factorl 022 001 019 001
6 ‘19Factorl 050" 147" 018 -010 334~ 1
7 “20Factorl 021 016 -.034 020 288" 3107 1
8  ‘21Factorl 095" -045° 04" -064™ 193 2767 3627
1 2 3 4 5 6 7 8
1 ‘18Depression |
2 ‘19Depression 375 1
3 ‘20Depression 340 4627 1
4 “21Depression 239 404 A70% 1
5  ‘18Factor2 11 022 037 022
6  ‘19Factor2 086™ 003 047 027 503 1
7 “20Factor2 o7 061" 113 065" 388 450™ 1
8  ‘21Factor2 0627 063" 080" 101" 293" 3327 488"
1 2 3 4 5 6 7 8
1 ‘18Depression 1
2 ‘19Depression 375" 1
3 “20Depression 3407 4627 1
4 “21Depression 239" 404 4707 1
5  ‘18Factor3 069™ 022 020 008
6  ‘19Factor3 -008 027 .066™ 046 402" 1
7 “20Factor3 013 021 051" 009 302" 3637 1
8  ‘21Factor3 011 063" 032 058" 2457 3117 3917
1 2 3 4 5 6 7 8
1 ‘18Depression 1
2 ‘19Depression 37 1
3 “20Depression 3407 4627 1
4 ‘21Depression 239" 404" 4707 1
5  ‘18Factor4 018 011 038 002
6 ‘19Factord 02 -.013 050" 03 .348™ 1
7 “20Factord 022 069" 094" 067" 2247 3227 1
8  ‘21Factord 004 067" 027 063" 160" 2757 3607
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1 2 3 4 5 6 7 8
1 ‘18Depression 1
2 ‘19Depression 375" 1
3 “20Depression 3407 4627 1
4 “21Depression 239" 404 A70™ 1
5  ‘18Factord 081 029 035 034
6 ‘19Factord 041 008 015 022 37" 1
7 “20Factord 093" 027 076" 057" 333%™ 403 1
8  “21Factord 049" 045° 015 096" 249" 293" 4017 1

Note: Factor 1, the friend communication group(Phone calls with friends, Text messaging with
friends); Factor 2, the SNS usage group(Use social media: Facebook, Instagram, etc.); Factor 3,
the gaming and TV/video viewing group(Play games, Play videos); Factor 4, the device
utilization group(listening to music, information search, View Documents); Factor 5, the camera
usage group(Take photos/videos).
*p<.05, **p<.01, ***xp<.001

Table 8. Correlation between Aggressive and Smartphone Usage Types

1 2 3 4 5 6 7 8

1 ‘18Aggressive 1

2 ‘19Aggressive 389" 1

3 20Aggressive 335" 387 1

4 21Aggressive 204" 379 4327 1

5  ‘18Factorl 076™ 037 036 030

6  ‘19Factorl 028 124" 088" -004 334 1

7 “20Factorl 058" 042 033 040 288" 3107 1

8  “21Factorl 072" 002 025 -017 193" 216" 3627 1
1 2 3 4 5 6 7 8

1 ‘18Aggressive 1

2 ‘19Aggressive 389" 1

3 ‘20Aggressive 335" 387" 1

4 21Aggressive 204" 3197 4327 1

5  ‘18Factor2 e 8t 071 0a1"

6  ‘19Factor2 08" 069" .070™ 053" 503" 1

7 “20Factor2 089 101" 143" 070" 388" 450™ 1

8  ‘21Factor2 o4~ 073 108 117 2937 3327 488%™ 1
1 2 3 4 5 6 7 8

1 ‘18Aggressive
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2 ‘19Aggressive 389" 1

3 20Aggressive 335" 387 1

4 21Aggressive  .254" 379 4327 1

5  ‘18Factor3 143 038 031 024 1

6  ‘19Factor3 056 08" 077 035 4027 1

7 “20Factor3 053" 064" 082" 039 3012 3637 1

8  21Factor3 062 108" 080" 0727 2457 3117 3917 1
1 2 3 4 5 6 7 8

1 ‘18Aggressive 1

2 ‘19Aggressive 389" 1

3 ‘20Aggressive 330" 387 1

4 2Aggressive 264" 3797 A4RT 1

5  ‘18Factor4 003 -019 019 =005 1

6  ‘19Factor4 006 -.021 040 -015 3487 1

7 “20Factord 012 025 0627 -001 224 327 1

8  ‘21Factor4 -038 039 015 002 160" 2757 360" 1
1 2 3 4 5 6 7 8

1 ‘18Aggressive 1

2 ‘19Aggressive 389" 1

3 ‘20Aggressive 3357 387 1

4 21Aggressive  .254" 379" 4327 1

5  ‘18Factorb 042 029 035 016 1

6  ‘19Factorb 049" 034 0647 030 .37~ 1

7 ‘20Factorb 077 054" 134" 066" 337 403" 1

8  “21Factord 030 058" 061" 126" 2497 2937 4017 1

Note: Factor 1, the friend communication group(Phone calls with friends, Text messaging with
friends); Factor 2, the SNS usage group(Use social media: Facebook, Instagram, etc.); Factor 3,
the gaming and TV/video viewing group(Play games, Play videos); Factor 4, the device
utilization group(listening to music, information search, View Documents); Factor 5, the camera
usage group(Take photos/videos).
*p<.05, **p<.01, **+p<.001

Table 9. Correlation between Suicide Risk and Smartphone Usage Types

1 2 3 4 5 6 7 8
‘18Suiciderisk 1
‘19Suiciderisk ~ .438” 1
3 20Suiciderisk 396" 496 1
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4 21Suiciderisk 276" 448" 507 1

5  ‘18Factorl 033 010 016 011

6  ‘19Factorl 041 -155" 026 -015 3347 1

7 ‘20Factorl 024 011 -024 016 258" 310 1

8  “21Factorl 061" -038  -032 -073" 193" 216" 3627
1 2 3 4 5 6 7

1 ‘18Suiciderisk 1

2 ‘19Suiciderisk 438" 1

3 ‘20Suiciderisk 396" 496" 1

4 2Suiciderisk 276" 448" 507" 1

5  ‘18Factor2 123" 048" 054" 036

6 ‘19Factor2 094" 027 059™ 031 503 1

7 ‘20Factor2 084 073" 129" 067" 38T 450” 1

8  “21Factor2 067 064" 0927 110" 2937 3327 488"
1 2 3 4 5 6 7

1 ‘18Suiciderisk 1

2 ‘19Suiciderisk ~ .438™ 1

3 ‘20Suiciderisk 396" 4% 1

4 ‘21Suiciderisk 276" 448" 507 1

5  ‘18Factor3 083" 030 018 009

6  ‘19Factor3 004 035 065" 041 4027 1

7 ‘20Factor3 023 031 .060™ 017 302" 3637 1

8  “21Factor3 015 071" 038 064" 2457 3117 3917
1 2 3 4 5 6 7

1 ‘18Suiciderisk 1

2 ‘19Suiciderisk 438" 1

3 ‘20Suiciderisk 396 4% 1

4 21Suiciderisk 276" 448" 507 1

5  ‘18Factor4 012 004 034 002

6  ‘19Factor4 021 -018 043° 014 348”7 1

7 ‘20Factord 020 057" 082" 04t 204 327 1

8  “21Factord -009 057" 020 036 160" 2757 360™
1 2 3 4 5 6 7

1 ‘18Suiciderisk 1

2 ‘19Suiciderisk ~ .438™ 1

3 ‘20Suiciderisk 396" 496" 1

4 Suiciderisk 276" 448" 507 1
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5  ‘18Factord 072 031 037 033 1

6 ‘19Factord 049 016 029 024 311 1

7 “20Factord 091 036 097 08" 33/ 4037 1

8  “21Factord 049° 095" 030 107 249" 293 401 1

Note: Factor 1, the friend communication group(phone calls, messages); Factor 2, the SNS
usage group(Facebook, Instagram, etc.); Factor 3, the gaming and TV/video viewing
group(playing games, watching TV/videos); Factor 4, the device utilization group(listening to
music, searching for information, viewing documents); Factor 5, the camera usage group(taking
photos and videos).

*p<.00, **p<.01, *#xp<.001
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Figure 3. Factor analysis of smartphone usage by purpose
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Aol e flek 22 87 BRES sAd R A% AAA HAY Y
= ARG AV ANAAA BREYPe AjEE: Hrtstrl 98 x* A5
TLI(Tuchker-lewis index), CFI(Comparative fit index), RMSEA(Root mean
square error of approximation) A %2 a3ttt 1ejv} x2 xo] AFS HEA
Zlol whet FIFE ] wjitel] B Ao A A U 20748 0w R
7b A7) wjEel x* Aol7t frelstol =, Abdl ot RIS MEAS F
dti= TLI, CFI, RMSEAES F§tsto] A=s A7tsttt. TLISH CFI9] -5 g
o 19 7Mtass F& APEE UEdH, 090 ol dd o £ A==
HH(Hu & Bentler, 1999; &3], 2000). RMSEA?®] 4% o] #AS45 £2
AR A E=d 005 olste]ld F2 A=, 008 olstolH Yagh A=
0.10 oJstel™ HEF AHJ}E, 0
Cudeck, 1992). =3e] Hluel #AHE A=+ CFI #¢ WstEda RMSEA,
TLIE a1 ste] o] F MSEA kel zpol7b 742t 0.0l %3

sHA] g2 AS AREE fAste Aoz AT tH(Cheung & Rensvold,

2
>4.u.4
£
o
=
O
=
S
=

2002) 2 AFoA HEFd nyPe A% Ay <Table 10>, <Table 11>,
<Table 12>3} 7t}

Table 10. Validation of the Fit of the Autoregressive Cross-Lagged Model

between Depression and Smartphone Usage Types

Models X2 df TLI CFI RMSEA ATLI ACFI  ARMSEA
Factor 1

Model 1 3931.732 99 936 944 038

Model 2 3934.064 998 936 944 038 0 0 0
Model 3 4013.081 1025 937 943 038 .001 .001 0
Model 4 4018.744 1027 937 943 037 0 0 001
Model 5 4040.084 1029 937 942 038 0 .001 001
Model 6 4053.715 1031 937 942 038 0 0 0
Model 7 4073.252 1033 936 942 038 .001 0 0
Model 8 4095.229 1035 936 941 038 0 001 0
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Factor 2

Model 1 3693.806 833 935 943 041

Model 2 3772.383 860 936 942 040 .001 001 001
Model 3 3773.976 862 936 942 040 0 0 0
Model 4 3789.193 864 936 942 040 0 0 0
Model 5 379.711 866 936 941 040 0 .001 0
Model 6 3798.356 868 936 941 040 0 0 0
Model 7 3812.013 870 936 941 040 0 0 0
Factor 3

Model 1 3810.555 995 937 944 037

Model 2 3818.388 998 937 944 037 0 0 0
Model 3 3896.761 1025 937 943 037 0 001 0
Model 4 3899.841 1027 938 943 037 .001 0 0
Model 5 3914126 1029 937 943 037 001 0 0
Model 6 3923.050 1031 937 943 037 0 0 0
Model 7 3927.040 1033 937 943 037 0 0 0
Model 8 3927575 1035 938 943 037 .001 0 0
Factor 4

Model 1 4144.230 1183 936 943 035

Model 2 4168412 1189 936 943 035 0 0 0
Model 3 4246.736 1216 937 942 035 001 001 0
Model 4 4249.729 1218 937 942 035 0 0 0
Model 5 4267.242 1220 936 941 035 .001 001 0
Model 6 4271530 1222 936 941 035 0 0 0
Model 7 4282.860 1224 936 941 035 0 0 0
Model 8 4292694 1226 936 941 035 0 0 0
Factor 5

Model 1 3766.339 833 933 941 041

Model 2 3845.138 860 934 940 041 001 001 0
Model 3 3847.912 862 934 940 041 0 0 0
Model 4 3863.710 864 934 939 041 0 001 0
Model 5 3864.954 866 934 939 041 0 0 0
Model 6 3867.063 868 934 939 041 0 0 0
Model 7 3877.612 870 934 939 041 0 0 0

Note: Factor 1, the friend communication group(Phone calls with friends, Text messaging with
friends); Factor 2, the SNS usage group(Use social media: Facebook, Instagram, etc.); Factor 3,
the gaming and TV/video viewing group(Play games, Play videos); Factor 4, the device
utilization group(listening to music, information search, View Documents); Factor 5, the camera
usage group(Take photos/videos).
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Table 11. Validation of the Fit of the Autoregressive Cross-Lagged Model

between Aggression and Smartphone Usage Types

Models X2 df TLI CFlI  RMSEA ATLI ACFI  ARMSEA
Factor 1

Model 1 1831.692 400 932 945 042

Model 2 1833.344 403 933 945 041 .001 0 001
Model 3 1860.146 418 935 945 041 002 0 0
Model 4 1865.975 420 935 945 041 0 0 0
Model 5 1866.957 422 935 945 041 0 0 0
Model 6 1879.050 424 935 944 041 0 .001 0
Model 7 1892.195 426 935 944 041 0 0 0
Model 8 1907.193 428 935 944 041 0 0 0
Factor 2

Model 1 1761.116 302 924 940 048

Model 2 1788.126 317 927 939 047 .003 001 001
Model 3 1789.438 319 928 939 047 .001 0 0
Model 4 1789.533 321 928 939 047 0 0 0
Model 5 1790.995 323 929 939 047 001 0 0
Model 6 1793.981 325 929 939 047 0 0 0
Model 7 1801.034 327 929 939 047 0 0 0
Factor 3

Model 1 1824.293 400 929 942 041 0 0
Model 2 1828.378 403 929 942 041 0 0 0
Model 3 1855.286 418 931 942 041 002 0 0
Model 4 1857.137 420 931 942 041 0 0 0
Model 5 1857.489 422 932 942 041 .001 0 0
Model 6 1865.050 424 932 942 041 0 0
Model 7 1867.797 426 932 942 040 0 001
Model 8 1872.302 428 932 942 040 0 0
Factor 4

Model 1 2107.286 524 927 940 038

Model 2 2135.149 530 927 939 038 0 001 0
Model 3 2162.139 545 929 938 038 002 .001 0
Model 4 2164.755 AT 929 938 038 0 0 0
Model 5 2164.936 549 929 938 038 0 0 0
Model 6 2173812 551 929 938 038 0 0 0
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Model 7 2175210 553 929 938 038 0 0 0

Model 8 2177.305 555 930 938 038 001 0 0
Factor 5

Model 1 1903.685 302 915 932 051

Model 2 1930.461 317 919 932 050 004 0 001
Model 3 1933.125 319 919 932 049 0 0 001
Model 4 1933.178 321 920 932 049 001 0 0
Model 5 1935.609 323 920 932 049 0 0 0
Model 6 1937.204 325 921 932 049 001 0 0
Model 7 1949.114 327 921 931 049 0 001 0

Note: Factor 1, the friend communication group(Phone calls with friends, Text messaging with
friends); Factor 2, the SNS usage group(Use social media: Facebook, Instagram, etc.); Factor 3,
the gaming and TV/video viewing group(Play games, Play videos); Factor 4, the device
utilization group(listening to music, information search, View Documents); Factor 5, the camera
usage group(Take photos/videos).

Table 12. Validation of the Fit of the Autoregressive Cross-Lagged Model

between Suicide risk and Smartphone Usage Types

Models X2 df TLI CFlI  RMSEA ATLI ACFI  ARMSEA
Factor 1

Model 1 535.927 124 960 974 040

Model 2 o371.577 127 961 974 040 001 0 0
Model 3 572.305 133 960 972 040 .001 002 0
Model 4 578.427 135 961 972 040 .001 0 0
Model 5 994.371 137 960 971 040 001 002 0
Model 6 613.413 139 959 970 041 .001 001 001
Model 7 627974 141 959 969 041 0 001 0
Model 8 647.769 143 958 968 041 .001 001 0
Factor 2

Model 1 484.610 74 951 970 052

Model 2 018.684 80 952 968 051 001 002 001
Model 3 520.275 82 953 968 051 001 0 0
Model 4 528.637 34 954 968 051 001 0 0
Model 5 534.775 86 954 967 050 0 .001 001
Model 6 536.460 88 955 967 050 001 0 0
Model 7 549.663 90 955 966 050 0 001 0
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Factor 3

Model 1 474.961 124 962 975 037

Model 2 481.812 127 963 975 037 .001 0 0
Model 3 515.600 133 962 973 037 .001 002 0
Model 4 518.803 135 962 973 037 0 0 0
Model 5 525.428 137 962 973 037 0 0 0
Model 6 536.171 139 962 972 037 0 001 0
Model 7 540.504 141 962 972 037 0 0 0
Model 8 540.828 143 963 972 037 001 0 0
Factor 4

Model 1 722.735 200 954 967 036

Model 2 748.082 206 954 966 036 0 001 0
Model 3 783.067 212 953 964 036 .001 002 0
Model 4 785.937 214 953 964 036 0 0 0
Model 5 796.751 216 953 963 036 0 001 0
Model 6 802.356 218 953 963 036 0 0 0
Model 7 810.275 220 953 962 036 0 .001 0
Model 8 816.941 222 953 962 036 0 0 0
Factor 5

Model 1 503.333 74 947 967 053

Model 2 537.123 80 948 965 053 001 002 0
Model 3 539.955 82 949 965 052 001 0 001
Model 4 548.923 34 949 964 052 0 001 0
Model 5 549.627 86 951 965 051 002 .001 001
Model 6 551.838 88 952 965 050 001 0 001
Model 7 565.300 90 952 964 050 0 .001 0

Note: Factor 1, the friend communication group(Phone calls with friends, Text messaging with
friends); Factor 2, the SNS usage group(Use social media: Facebook, Instagram, etc.); Factor 3,
the gaming and TV/video viewing group(Play games, Play videos); Factor 4, the device
utilization group(listening to music, information search, View Documents); Factor 5, the camera
usage group(Take photos/videos).
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o uE 744w (Newsom, 2015), 24718 AA Sk wASAAGFE AlFske] AF5
9. AAAR ANDHEE, FAH, ARNDE)H v EE AL (EYLE

SNSALE AIAAA, 717148, EJAEE)e] A7 AATE At w5 L3}
A Aekst »¥3 2E4 == 2¥4 2359 TLI CFI, RMSEA #< &3 4

A7 WA= 2RI AAF)7E st AL oudtt ~vEE AR
g A ol AAH(t-1)9 AWEE ALEREe] olF AIH ()] ~mtEE ALEF
ol mA= a2 FAARL 5 AHWD] 2vtEE AR o]F AlH
(t+1)9e] 2vtEE AMERded PR ZEAASF) 7 Sdshs Ze] A5
Atk FRAZ, AAAZ(FL, 344, AFAEE)} 2ntEE AFSFH (e &
F, SNSAHE, AJDAA, 7171AHE, FGALE) Al WA AATE TUh
, 286 =& 2363 2¥79 TLI, CFI, RMSEA #< 3% 2
¥ o] EF AHFs #HS YWy 2¥4 = 259 wlE] TLI CFIC
RMSEA®] Wst7b 001 Z¥3ste] WghshA ekol Azl wa wzts] ] 7 5o

et 2 sdAde] SFH5= Ao Yeiuth ofd AR{-1)e Aol 5
&

Jo
ofk
=
=
ﬁr‘
rlr
¥
to
)
)
3
fo

i

2
>

i)
=
1o
o
"



mpxlEto 2 o3} FWHS FASA AlGd R¥T7 T 2IYRE TLI, CFI,
RMSEA kel EF AFe s vedlla 236 %=+ 2FP74 TLI CFI9
RMSEA®] W37} 0015 Z3ste] Wsshx] ol AARY & FAH5LAH, 72
YA, QAT RS TS Aok RYT7 e RIYPYRS HAFRFo R HAT)

At

TLI=.936, CFI=941, RMSEA=04%2 $&3 AYAHE TLI=938, CFI=.943,
RMSEA=.0372 $-&3 7]7] Ab&-& TLI=.936, CFI=.941, RMSEA=03%, $-&3
A& TLI=934, CFI=.939, RMSEA=041%2 &Z243 Le45S TLI=.935,
CFI=944, RMSEA=0412 ¥ZAXA¥  SNSAME2  TLI=929, CFI=939,
RMSEA=0472 5443 AYAHL TLI=932, CFI=.942, RMSEA=04% 5244
7 7)7)AbE& TLI=930, CFI=.938, RMSEA=.038%, +2A43 ZJA&
TLI=921, CFI=931, RMSEA=049% A2 dwel TeiseS  TLI=.958
CFI=.968, RMSEA=041% A29j@d=9 SNSAHE2  TLI=955, CFI=.966,
RMSEA=.052 A9 d =t AGAI A2 TLI=.963, CFI=.972, RMSEA=.037= =}
AF el 7] 7|A8S TLI=952, CFI=.964, RMSEA=05%, A3 xsl &<
A& TLI=934, CFI=.939, RMSEA=041% 2% £ A3 =2 B9

_34_



4. A7|2|Hu A XA RY 2

<Table 14>, <Table 15> ¥} 2t} AT e AdPAFo wet 73]A& 3%
M= EFSATIE 0501 wAA AL
7 o2 Hotow ol Augtk: ow7p vkil HtHOrth et al,
2022; Adachi & Willoughby, 2015)

=
o
2
[
=]
N
i
B
N
.
o
@
L
o
i
ol
o

Table 13. Analysis of Autoregressive Cross—Lagged Modeling between

Depression and Smartphone Usage Types

Pathway B B SE CR. p
‘18Depression —  ‘19Depression 441 455 012 37.622 *oxk
‘19Depression —  ‘20Depression A41 463 012 37.622 ook
‘21Depression  —  ‘21Depression 441 A73 012 37.622 ok

‘18Factorl —  ‘19Factorl 422 404 018 23.091 ok
‘19Factorl —  ‘20Factorl 422 A67 018 23.091 sk
‘20Factorl —  ‘21Factorl 422 400 018 23.091 sk
‘18Depression  —  ‘19Factorl 024 .030 011 2.226 *
‘19Depression  —  ‘20Factorl 024 033 011 2.226 *
‘21Depression —  ‘21Factorl 024 029 011 2.226 *
‘18Factorl —  ‘19Depression 061 047 016 3.765 ok
‘19Factorl —  ‘20Depression 061 051 016 3.765 ok
‘20Factorl —  “21Depression 061 .050 016 3.765 ok
‘18Depression —  ‘19Depression 438 449 012 37.344 otk
‘19Depression  —  ‘20Depression 438 463 012 37.344 ok
‘21Depression  —  ‘21Depression 438 473 012 37.344 ook
‘18Factor2 —  ‘19Factor2 443 500 010 42.789 kK
‘19Factor2 —  ‘20Factor2 443 435 010 42.789 ok
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‘20Factor2 —  ‘21Factor2 443 492 010 42.789 sk
‘18Depression  —  ‘19Factor? 065 036 021 3.051 ok
19Depression  —  ‘20Factor2 065 034 021 3.051 5k
21Depression  —  ‘21Factor2 065 036 021 3.051 5k

‘18Factor2 —  ‘19Depression 004 .009 006 736 462

‘19Factor?2 —  ‘20Depression 004 .008 .006 736 462

‘20Factor2 —  “21Depression 004 .009 006 736 462
‘18Depression  —  ‘19Depression 437 450 012 37.017 ok
‘19Depression  —  ‘20Depression 437 461 012 37.017 ok
‘21Depression  —  ‘21Depression A37 A72 012 37.017 ok

‘18Factor3 —  ‘19Factor3 540 572 037 14.762 ok

‘19Factor3 —  “20Factor3 540 538 037 14.762 ok

‘20Factor3 —  ‘21Factor3 540 633 037 14.762 sk
‘18Depression  —  ‘19Factor3 -.011 014 017 -.691 489
19Depression —  ‘20Factor3 -011 013 017 -691 489
‘21Depression —  ‘21Factor3 -.011 015 017 -.691 489

‘18Factor3 —  ‘19Depression 012 011 020 577 564

‘19Factor3 —  ‘20Depression 012 011 020 77 564

‘20Factor3 —  ‘21Depression 012 012 .020 S77 564
‘18Depression —  ‘19Depression 439 451 012 37513 otk
‘19Depression  —  ‘20Depression 439 462 012 37513 *oxk
‘21Depression  —  ‘21Depression 439 473 012 37513 ook

‘18Factor4 —  ‘19Factor4 406 396 025 15916 Kk

‘19Factor4 —  ‘“20Factor4 406 428 025 15916 ok

‘20Factor4 —  ‘21Factor4 406 398 025 15916 ok
‘18Depression  — ‘19Factord 021 032 011 1.944 052
‘19Depression  —  ‘20Factor4 021 033 011 1.944 052
21Depression —  ‘21Factor4 021 031 011 1.944 052

‘18Factor4 —  ‘19Depression 045 029 025 1.831 067

‘19Factor4 —  ‘20Depression 045 031 025 1.831 067

‘20Factor4 —  ‘21Depression 045 032 025 1.831 067
‘18Depression  —  ‘19Depression 438 450 012 37.456 ok
‘19Depression —  ‘20Depression 438 463 012 37.456 otk
‘21Depression  —  ‘21Depression 438 474 012 37.456 ok

‘18Factorb —  ‘19Factorb 374 391 011 33517 Hkk

‘19Factorb —  ‘“20Factorb 374 389 011 33517 kK

‘20Factorb —  ‘21Factorb 374 396 011 33517 ok
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‘18Depression  —  ‘19Factorb 004 .006 007 5Sl1 609
19Depression  —  ‘20Factorb 004 .006 007 511 609
‘21Depression  —  ‘21Factorb 004 .006 007 511 609
‘18Factorb —  ‘19Depression 009 .006 019 464 643
‘19Factorb —  “20Depression 009 006 019 464 643
‘20Factorb —  ‘21Depression 009 .006 019 464 643

Note 1: B, Unstandardized coefficients; B, standardized coefficients; S.E, standard error; CR, critical ratios
for differences.

Note 2: Factor 1, the friend communication group(Phone calls with friends, Text messaging with friends);
Factor 2, the SNS usage group(Use social media: Facebook, Instagram, etc.); Factor 3, the gaming and
TV/video viewing group(Play games, Play videos); Factor 4, the device utilization group(Listening to
music, Information search, View documents); Factor 5, the camera usage group(Take photos/videos).
*p<.05, *xp<.01, *#xp<.001

Table 14. Analysis of Autoregressive Cross—-Lagged Modeling between

Aggressive and Smartphone Usage Types

Pathway B B SE CR p
‘18Aggressive  —  ‘19Aggressive 441 437 013 33477 ok
‘19Aggressive  —  ‘20Aggressive 441 430 013 33.477 k%
‘21Aggressive  —  ‘21Aggressive 441 469 013 33.477 ook

‘18Factorl — ‘19Factorl 420 400 018 23.035 sk
‘19Factorl — ‘20Factorl 420 467 018 23.035 sokok
‘20Factorl — ‘21Factorl 420 399 018 23.035 ook
‘18Aggressive  — ‘19Factorl 019 029 .008 2.252 *
‘19Aggressive  — ‘20Factorl 019 033 008 2.252 *
‘21Aggressive  — ‘21Factorl 019 032 008 2.252 *
‘18Factorl —  ‘19Aggressive 071 044 020 3.499 ook
‘19Factorl —  ‘20Aggressive 071 045 020 3.499 ok
‘20Factorl —  21Aggressive 071 043 .020 3.499 ok
‘18Aggressive  —  ‘19Aggressive 438 431 013 33.000 ok
‘19Aggressive  —  ‘20Aggressive 438 430 013 33.000 ok
‘21Aggressive  —  ‘21Aggressive 438 465 013 33.000 ook
‘18Factor2 — ‘19Factor? 441 498 010 42.497 k%
‘19Factor2 — ‘20Factor2 441 433 010 42.497 sk
‘20Factor? — ‘21Factor2 441 489 010 42.497 sokok
‘18Aggressive  — ‘19Factor2 084 045 022 3.872 ok
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‘19Aggressive  — ‘20Factor2 084 044 022 3.872 ok
‘21Aggressive  — ‘21Factor2 084 050 022 3.872 ok
‘18Factor2 —  ‘19Aggressive 013 026 .006 2.007 *
‘19Factor2 —  ‘20Aggressive 013 023 .006 2.007 *
‘20Factor2 —  21Aggressive 013 025 .006 2.007 *
‘18Aggressive  —  ‘19Aggressive 434 429 014 31.339 ok
‘19Aggressive  —  ‘20Aggressive 434 424 014 31.339 ok
‘21Aggressive  —  ‘21Aggressive 434 461 014 31.339 ok
‘18Factor3 — ‘19Factor3 536 562 037 14.300 sokok
‘19Factor3 — ‘20Factor3 536 534 037 14.300 sokok
‘20Factor3 — ‘21Factor3 536 624 037 14.300 ok
‘18Aggressive  — ‘19Factor3 041 043 019 2.172 *
‘19Aggressive  — ‘20Factor3 041 044 019 2172 *
‘21Aggressive  — ‘21Factor3 041 052 019 2.172 *
‘18Factor3 —  ‘19Aggressive 032 031 021 1.544 123
‘19Factor3 —  20Aggressive 032 029 021 1.544 123
‘20Factor3 —  21Aggressive 032 031 021 1.544 123
‘18Aggressive  —  ‘19Aggressive 440 434 013 33.304 ok
‘19Aggressive  —  ‘20Aggressive 440 429 013 33.304 ok
‘21Aggressive  —  ‘21Aggressive 440 468 013 33.304 ok
‘18Factor4 — ‘19Factor4 408 398 025 16.081 sk
‘19Factor4 — ‘20Factor4 408 428 025 16.081 sokok
‘20Factor4 — ‘21Factor4 408 402 025 16.081 sokok
‘18Aggressive  — ‘19Factor4 -.002 .003 .009 -.205 838
‘19Aggressive  — ‘20Factor4 -.002 004 009 -.205 838
‘21Aggressive  — ‘21Factor4 002 004 .009 -.205 838
‘18Factor4 —  ‘19Aggressive -.040 022 031 -1.295 195
‘19Factor4 —  20Aggressive -.040 022 031 -1.295 195
‘20Factor4 —  ‘21Aggressive -.040 022 031 -1.295 195
‘18Aggressive  —  ‘19Aggressive 440 432 013 33.305 ok
‘19Aggressive  —  ‘20Aggressive 440 432 013 33.305 ok
‘21Aggressive  —  ‘21Aggressive 440 468 013 33.305 ok
‘18Factorb - ‘19Factorb 373 390 011 33.427 sk
‘19Factorb — ‘20Factorb 373 389 011 33.427 ok
‘20Factor — ‘21Factorb 373 394 011 33.427 Hokk
‘18Aggressive  — ‘19Factorb 036 022 019 1.911 056
‘19Aggressive  — ‘20Factorb 036 024 019 1.911 .056
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‘21Aggressive  — ‘21Factorb 036 026 019 1911 .056
‘18Factorb —  ‘19Aggressive 011 018 .008 1.431 152
‘19Factorb —  ‘20Aggressive 011 017 .008 1.431 152
‘20Factorb —  21Aggressive 011 017 .008 1.431 152

Note 1: B, Unstandardized coefficients; B, standardized coefficients; S.E, standard error; CR, critical ratios
for differences.

Note 2: Factor 1, the friend communication group(Phone calls with friends, Text messaging with friends);
Factor 2, the SNS usage group(Use social media: Facebook, Instagram, etc.); Factor 3, the gaming and
TV/video viewing group(Play games, Play videos); Factor 4, the device utilization group(Listening to
music, Information search, View documents); Factor 5, the camera usage group(Take photos/videos).
*p<.05, **p<.01, #**+p<.001

Table 15. Analysis of Autoregressive Cross—-Lagged Modeling between Suicide

risk and Smartphone Usage Types

Pathway B B SE CR p
‘18Suiciderisk  —  ‘19Suiciderisk 545 555 012 44212 ok
‘19Suiciderisk  —  ‘20Suiciderisk 245 066 012 44.212 oox
‘21Suiciderisk  —  21Suiciderisk 545 B77 012 44212 ok

‘18Factorl — ‘19Factorl 420 401 018 23.010 otk
‘19Factorl — ‘20Factorl 420 465 018 23.010 ook
‘20Factorl — ‘21Factorl 420 400 018 23.010 sk
‘18Suiciderisk ~ — ‘19Factorl 023 032 010 2.334 *
‘19Suiciderisk  — ‘20Factorl 023 035 010 2.334 *
‘21Suiciderisk  — ‘21Factorl 023 032 010 2.334 *
‘18Factorl —  ‘19Suiciderisk 083 057 018 4.604 ok
‘19Factorl —  ‘20Suiciderisk 083 062 018 4.604 ook
‘20Factorl —  ‘21Suiciderisk 083 .060 018 4.604 ook
‘18Suiciderisk ~ —  ‘19Suiciderisk 242 550 012 43.716 ook
‘19Suiciderisk  —  ‘20Suiciderisk 542 566 012 43.7116 ook
‘21Suiciderisk  —  ‘21Suiciderisk 242 275 012 43.716 ook
‘18Factor? — ‘19Factor? 442 499 010 42.690 sk
‘19Factor2 — ‘20Factor2 442 434 010 42.690 sk
‘20Factor2 — ‘21Factor2 442 492 010 42.690 oKk
‘18Suiciderisk ~ — ‘19Factor2 014 039 004 3.301 otk
‘19Suiciderisk ~ — ‘20Factor2 014 038 004 3.301 ook
‘21Suiciderisk  — ‘21Factor2 014 040 004 3.301 otk
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‘18Factor? —  ‘19Suiciderisk 002 001 029 034 933
‘19Factor2 —  ‘20Suiciderisk 002 001 029 084 933
‘20Factor2 —  21Suiciderisk 002 001 029 084 933
‘18Suiciderisk  —  ‘19Suiciderisk 543 553 012 43527 ok
‘19Suiciderisk  —  20Suiciderisk 543 565 012 43527 ok
‘21Suiciderisk  —  21Suiciderisk 543 576 012 43527 kK
‘18Factor3 — ‘19Factor3 539 574 037 14.678 sk
‘19Factor3 — ‘20Factor3 539 534 037 14.678 sk
‘20Factor3 — ‘21Factor3 539 631 037 14.678 Hkk
‘18Suiciderisk ~ — ‘19Factor3 -.009 012 014 -621 535
‘19Suiciderisk ~ — ‘20Factor3 -.009 012 014 -621 535
‘21Suiciderisk  — ‘21Factor3 -.009 013 014 -621 535
‘18Factor3 —  ‘19Suiciderisk -.007 005 .023 -.284 77
‘19Factor3 —  ‘20Suiciderisk -.007 005 023 -.284 77
‘20Factor3 —  “21Suiciderisk -.007 005 .023 -.284 7
‘18Suiciderisk  —  ‘19Suiciderisk 544 553 012 44.223 ok
‘19Suiciderisk  —  20Suiciderisk 544 566 012 44.223 ok
‘21Suiciderisk  —  21Suiciderisk 544 576 012 44.223 okl
‘18Factor4 - ‘19Factor4 405 394 025 15.878 sk
‘19Factor4 - ‘20Factor4 405 A27 025 15.878 sk
‘20Factor4 — ‘21Factor4 405 397 025 15.878 sk
‘18Suiciderisk ~ — ‘19Factor4 023 041 .009 2.469 *
‘19Suiciderisk ~ — ‘20Factor4 023 042 .009 2.469 *
‘21Suiciderisk  — ‘21Factor4 023 040  .009 2.469 *
‘18Factor4 —  ‘19Suiciderisk 049 027 027 1.810 ok
‘19Factor4 —  “20Suiciderisk 049 029 027 1.810 ok
‘20Factor4 —  21Suiciderisk 049 030 027 1.810 ok
‘18Suiciderisk ~ —  ‘19Suiciderisk 542 550 012 43.953 ook
‘19Suiciderisk  —  ‘20Suiciderisk 542 566 012 43.953 sk
‘21Suiciderisk  —  21Suiciderisk 542 5716 012 43.953 ok
‘18Factorb — ‘19Factor 374 390 011 33.467 ok
‘19Factorb — ‘20Factord 374 389 011 33.467 ok
‘20Factorb - ‘21Factorb 374 395 011 33.467 sk
‘18Suiciderisk ~ — ‘19Factorb 004 012 004 979 328
‘19Suiciderisk ~ — ‘20Factor 004 012 004 979 328
‘21Suiciderisk  — ‘21Factorb 004 012 004 979 328
‘18Factorb —  ‘19Suiciderisk 008 002 035 213 831
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‘19Factord —  20Suiciderisk 008 002 035 213 831
‘20Factorb —  21Suiciderisk 008 002 035 213 831

Note 1: B, Unstandardized coefficients; B, standardized coefficients; S.E, standard error; CR, critical ratios
for differences.

Note 2: Factor 1, the friend communication group(Phone calls with friends, Text messaging with friends);
Factor 2, the SNS usage group(Use social media: Facebook, Instagram, etc.); Factor 3, the gaming and
TV/video viewing group(Play games, Play videos); Factor 4, the device utilization group(Listening to
music, Information search, View documents); Factor 5, the camera usage group(Take photos/videos).
*p<.05, **p<.01, ***+p<.001
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p< .001), 3AAE EH AT AFES AU E EHLE ALE Fod aHE v
A=A o2 e TH(B=.3997.400, p< .001). SNS A}-&¢] A9 1xd= SNS A}
€& 22bdE SNS Aol fod EHE mXe ez YEEor (B
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SNS AR&-2 220d % AJAIH Abgel fFost 95 nAes Ao YEyon
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o (B=.5347.538, p< .001), 3AHd &= AJAIH ALES 42bA % AJAIA Ab&el
% e vAE Aoz e tH(B=.6247.633, p< .001). 7171AFE9] A4 1
AR AJDAE ARES 22 R 7]7] AREel fold &E A= FoRE o
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H2 v A=A T e tH(B=.3977.402, p< .001). npAwo g HgALge] A4
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gz waAd g5 s 47, A2A4E dolie 82 tUF A
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S 19 Y 2% B=.030, p< .05 19%-&—>20L e 25 B=.033, p< .05 2052

AW

l
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og 7o AW avE AL Aoz Uehdt(18SNS 19T A B-.026,
p< 05; ‘19SNS—20E 441 B=.023, p< .05, 20SNS—218 A 4: B=.025, p< .05).
SNS3} A9l mel 9 o d Aol SNS Abgel the Aol AP e
folgt Fze] mIE WAL o Aow UERdThCISSNSI0E A B
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G3 A EEe] B9 ol Ao BY Algol BE Ade] AR BEe] £
o sxel wHE WAA 2t Aom YETC18EY 19N TR B
=.002, p>.05; ‘19FF—->20A2F = B=.002, p>.05; 20FF->21A4d = B
=.002, p>.05).
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<ABSTRACT>

Longitudinal Causal Relationship between Adolescent

Mental Health and Smartphone Usage Types

Ha, Eun Hwa

Department of Public Health
Graduate School of Public Health and Welfare
JeJu National University

Supervised by professor Kim, Su Young

This study investigates the longitudinal causal relationship between youth
mental health and smartphone use types, and aims to collect and provide
basic data on related prevention projects and education by identifying the

causal relationship between youth mental health and smartphone use types.

The data collection used raw data from the first year of the Korean
Children and Youth Panel Survey (2018) to the fourth year (2021), and the
analysis used SPSS 26, R’'s psych package, and AMOS 22. The research
model is a autoregressive cross-lagged model. The results of the study are

as follows.

1. It was found that the previous values of adolescents’ mental health and
smartphone use types have a significant self-regressive effect in explaining
the values in the subsequent periods. This suggests that the wvalues of

adolescents’ mental health and smartphone use types tend to persist over
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time, even as time progresses.

2. The mutual causal relationship over time between adolescents’ mental
health and smartphone use types differed according to mental health and
smartphone use types. Depression showed a two-way causal relationship with
the use of peer communication, and a causal relationship caused by
depression was confirmed with the use of SNS. Aggression showed a
two-way causal relationship in the use of peer communication and SNS, and
in the use of game viewing, a causal relationship caused by aggression was
confirmed. Suicide risk showed a two-way causal relationship between peer
communication use and device use, and a causal relationship caused by

suicide risk was confirmed with SNS use.

3. Among the mutual causal relationships over time between adolescents’
mental health and smartphone usage types, the frequency of mental health

was dominant.

These results show the problems of adolescents’ continuous mental health
intervention and non-face-to-face communication, suggesting the need for
appropriate mental health-related public health programs. However, this study
has limitations in individually grasping the purpose and motivation of using

smartphones. Further research is therefore needed.

Subject words: Adolescent, Mental health, Smartphone, Depression,

Aggression, Suicide, Autoregressive cross-lagged model, Causal

relationship.
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