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AAA 2ok 2d Hivb2 1975 el A 20161 oF 40 &<t 108] &7t
akol 19 24007t Mo HuHw Fo3 TR EAZE Ha 3

(Imperial College London & WHO, 2017; Pase et al., 2015). == Ao}
Had vy FHEE 20073 87%A 2017d 15.0%= wWEA S st
2 9o (Kim & Moon, 2020), I 21} vlol#] A~ 7+ Z-19(0)8t ‘I =
 19) el wet viRke] 913 o] FolAlW smu 19 ol A Al
FTOlNE AolH AW 95%7F ZEY 19 olF AT = Hwo R

ety thH(Kang et al,, 2021).
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e fAH 20 #7 2o JE4EoR Jojubm B4 29

RS SN, 2R AT, $F BE AGAL 29, AeF

folo] QTHEA A, 1999). AT olH @ $7 29 F AN, 2vlEE
=

$& Hvke] 9 gclox A7 ¢ tHBurke et al., 2006).
ATEC W2 A, AnfEE AMG Y 2 P97t AA s

2
&

Gb 3

Tk, AR AEH, FA F2E Rstel wwd 49 FANL 5
)
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2 wan(FW), AEES oldutt Bol AgdE WEAA T
Aol et Aol g & drh@agn s g, 2011
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XA, 2015, Hwang et al,
2012; Korea Internet and Security Agency, 2012). ©]2{3F o]f = =
L olgo®m Q& JdEYl FH9 V|E EAlEo] FdsiA T
© FA44 92 4= 7 o2 ofdd(FdA 5, 2013;
, 2011). 53] Aol adriv AAAAA HEE Qe Aoz
719 Aol Ad2 SNS, A, T35 T3l £
A, 594 A1A, AY 508 AnEEZES AgAaEd Jbe
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Al 1A o]EA WA
1 act@ade) g
11 Robyade] s Rols A

A ele] A BMI(Body Mass Index) 30kg/m® ©]%Fo] vk 25kg/m? o] 4
o] ZAFolet G, ofrelelel A= BMI 25kg/m® ©] o] Hlgk
23kg/m” °]’dol HAFo® AHHTHWHO, 2020; HAHAH & A
A, 2020). AU G Lo AdE dEd wel BMIZE WSk,
BMI 432 &4 13kg/m’lA 1419 17kg/m* 744 5718 & 64
o 15. Skg/mzi HAANA #Had F Al F7hatH(Cole et al., 2000).
4, A=) wep WakE Aol Ade HIRES AHstr] fJEl o 7h

HJ =0 actyolgttt. m=a AW A2 AH (Centers for Disease
Control and Prevention; CDC)E Aot Ad AFAAAS 7oz Ad
A BMIE H|RHE Yot HA o Wwyo=m fAdst, 859 95
A Aol & HAT, HBHERT ol dS w2 Aotk = A
H 9] 9 3] (International Obesity Task Force; IOTF)& vl=r, 437,
s 671 =7t Aol Aade] AW, A®EE BMIE £&3to] HRRS
SFATHCole et al, 2000). WHO+ AA=4He T4 7ITo=2
A} o] AE Hte e A SH(WHO, 2008; Onis et al., 2007). =
A 12017 2ol ad =R, o me A, A= BMIZF 95
A ol BEE Lot Ad vvro® AR (AT T, 2007).
ATolM e vpAY JE o] &sto] Aol ade HINkS Ao Ao
H, <3 1>9 AA> 5(2016)°] o 7] H|vte] 77| ES YE
AT,
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<E 1> Lopgad Hwte ER/7F
ol
7 & A 7 7€
(A
02 Overweight: Weight-for-length/height > +2SD or 98th percentile
CDC , Obesity: Weight-for-length/height > +3SD
(Kuczmarski et
al., 2002) 219 Overweight: BMI-for-age 85th-95th percentile
Obesity: BMI-for-age > 95th percentile
Overweight: Weight-forlength/height or BMI-for-age > +2SD or
WHO(2008) 0~5 98th percentile
Obesity: Weight-for-length/height or BMI-for-age > +3SD
WHO(Onis 5.19 Overweight: BMI-for-age > +1SD
et al.,2007) Obesity: BMI-for-age > +2SD
TOTF(Cole Age-specific and sex-specific cut-off points to correspond to
et al.2000) 2~18 | BMI .
" cut-offs of 25 kg/m~ at 18 years of age
?II:?eHasll et al 2-19 Overweight: BMI-for-age 90th-95th percentile
& ? Obesity: BMI-for-age > 95th percentile
2006)
0~2 | Overweight: BMI-for-age > 95th percentile
AEaE ey
(£ 5, - -
2007) 218 Overweight: BMI-for-age 85th-94th percentile
Obesity: BMI-for-age > 95th percentile
T 1) o] = HAAL T (2016)94 FA ko] AFE-F
T 2) WHO, World Health Oraganiztion; CDC, Centers for Disease Control; IOTF,

International Obesity Task Force; NCHS, National Center for Health Statistics.

2ok A vNke FAE AAAH R F438] FUtegker, oy
T upRZEA A S WH(NCD  Risk Factor Collaboration, 2017; Kim &
Moon, 2020), H 9] v HAE9] F7} 7 £35H
oA = 7] Al & tH(Skinner et al., 2018; Nam et al., 2017). =W Ao} %
3 v RkEL 19973 5.8%°l A1 20051 9.7% =, IAF ETHA] 13.0%°
A 19.0% 2 S7FeFFtHOh et al, 2008). ©o]% H|9F F4 2007
86% A 20173 9.8% = TV} £+ F3EH I Jor, o =7}

A THKIim & Moon, 2020).
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sk o] AA|A H&2 200610 4.8FA 2015 92x¢o=

104 Afolo] 2w 7h7be] F7h% Aow UERTHRARAN, 2018). &

¥ Haw Vst d=d, Wang 5 (2002)

A9 o muE 37 59 DejolA 1% 23 7
31

Hustglow, JPgs (201002

dobgadrlel MR AAH, A, AR How RAH ARE x
. AAdont 18, AUARAY, Fr GAEFE 59 A9e

=21 (Ebbeling et al,, 2002; Cook et al., 2003; Bhargava et al., 2004;
Abbasi et al, 2017; Kim et al., 2017). Alt}7} 7] &3 o), E-otaof, 2] o]
ol 52 FRkstH, AME Ao E HIEge SVt AEEY UA TS T

T e do7le T FAAA Adasld A3E 248 ¢ A
tH(&9 5, 2005, Buddeburg-Fisher et al., 1999; Csabi et al., 2000;
Morgan et al., 2002; Britz et al., 2000; Dietz, 1997, Maffleis & Tato,
2001). 2o adr|el wnko] MAStA L AW A|E g7 5 A% F7te)
A, AT ol o] A MRS e TAdHA ¥l FAE 4
Higkel 9ol 5uj7bx]  F7Feth(Ravussing &  Swinburn,  1992;
Simmonds et al., 2016). o]ol wa} Aol Awd7]eo] A HAE 427} I}
TAEA FEF FElste] A HTroR A FEFE o= A

o] 23l Roper, 2003).

v}

1.2. 2obdad Hwhe 98 3 A 7|A

HIWES 3 g o] HetHor #Agste] WAlstE thaclA Aol
tH(Dehghan et al., 2005, Davison & Birch, 2001; Allison et al., 1996;
Hey, 2004; Rosenbaum & Leibel, 1997). Davison & Birch(2001)= 4o}
Aade #AFS Ay A28 o] 2(Ecological Systems Theory; EST)
of we} Ayetd=dl, olo] WEH Lol diade HAFL 7S5 g,
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<3y 1> xob3ad FAF AFade gHtd w2d EA;

Davison & Birch (2001)2 A 3slo] AF-&3F

B o] Fo| A= Davison & Birch(2001)¢] ESTE o] &3] Aol A
o Hite] FFS HAE SJES () MNAH 54, 2) 715 34 2
SR A, (3) AGALE], ATRE A ALE A Aol et Adyry g
o AR, AAE S AR v g el Asd, £, JA4
g AAZEo] vt o} dFn ux &4 AH, ob AA 92
Zte AEFT el dnks s HH, A AFHAE vNE PSS Foly,
Ay} ofx] AHFH, HAH FHAZFS Hw S A A ZITHUNICEF,
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L eFYAste] fE dFEAF] g Mastel Fohdst AHgo
Wgel 47 AbgFel Holubi, Fdssl 9low Betd 22E 49
s g Agom ods AgQB BAS APeHE A5 2o A7
o= FUAS FES Aosdrt. 22y Billieux 5(2015)< FolA s}
Solg wolo A@YS BAASAEY, 1 olfz AAATANA F
2 ABES 7 ABA, APABLY Zve FAay

& =dn wEd AR FoiAste] EAA ARS-(Problematic

.
usage)olebs o2 oAl Abgetdlth. GG A Q006 F
= .

2l Eof Jilel Aoy Tsa
A e HAE ATS Fods 5ol sk, B¥F8-71(2003)
+ Horvath(1999)¢] A& utg o2 EAH AME, ZA24, U T2
2 FUds s= AE=E g
A JEHY T5, AdTE, Fudst 59 Mds ol & A
AA 2HtEEZ 59 dS Bosta AR ER3S, 2011)
ZutEE 7)o B B ugst, AntEET]V|7E ofd AntEE ¢
of Ze Aol dolgt= A F=E= AolgteE 9 olFE AREE F
S5 QIEY T53 AR SxE 3 o7t obF dhelH A Rt
o AuEZ F5L2 ‘Nomophobia, ‘Problematic smartphone use’,

‘Smartphone dependence’®] &o]9 A o] AFEH 1 QAR &,
2016, =<3}, 2012; Billieux et al., 2015).

Lin 5(2016)°] waw =ntEZ F5 AHA 5S4 24553
TEHE 5AQA AvtEE ARG digh 24 sjoltt. Kwon 5(2013)

o] o (Positive
anticipation), =%, 7HdAA AdA, JAE, WA S AvtEE $59 6
7hA EAoR v AAAFCR dy AE€EH3 9 Smartphone
Addiction Scale(SAS), Smartphone Addiction Scale-Short
Version(SAS-SV)< stk Lin 5(2014)2 2vlEE F53
DSM-V (Diagnostic and Statistical Manual of Mental Disorders-V)<]

&2 B# Aol (Substance-related disorders)®] AR =HS 74uF 3%

stEE AMgOR QW AYAB

—_

A=A 7
]

_‘I’I_



% AN, Fd, Wl m FAdG AEE FEL X

)

Avkets] 9]

3 Lin 5(2015)2 A 2<% Empirical Mode Decomposition(EMD)ZE o] &

o] AnEEZ FEo Adr|E£S AeIri<E 2>, oo u=E
ju )

N

<% 2> Lin 5(2015)° 9% £vEZ T5 JG7E

(e
.
2

A. Maladaptive pattern of smartphone use, leading to clinically significant
impairment or distress, occurring at any time within the same 3-month period.

Three (or more) of the following symptoms having been present:

1. Preoccupation with smartphone use, and hence keeping smartphone available
all day

2. Recurrent failure to resist the impulse to use the smartphone

3. Tolerance: a markedly increase in the duration of smartphone use is needed
to achieve satisfaction

4. Withdrawal: as manifested by a dysphoric mood, anxiety and/or irritability
after a period without smartphone use

5. Smartphone use for a period longer than intended

6. Persistent desire and/or unsuccessful attempts to cut down or  reduce
smartphone use

7. Excessive smartphone use and/or time spent on leaving the use

8. Continued excessive smartphone use despite knowledge of having

a persistent or recurrent physical or psychological problems caused by

smartphone use

_12_



B. Functional impairment:

B-1. Functional impairment: one (or more) of the following symptoms have
been present
(1) Excessive smartphone use resulting in a persistent or recurrent physical or
psychological problems
(2) Smartphone use in situations in which it is physically hazardous (e.g.,
smartphone use during driving, or cross the street)
(3) Has jeopardized or lost a significant relationship, job or ducational/career
opportunity because of smartphone use
B-2. Excessive smartphone use causes significant subjective distress, or is

time-consuming

C. Exclusion criteria

The smartphone addictive behavior is not better accounted for by obsessive

compulsive disorder or by bipolar I disorder.

71 9]o] Lopez-Fernandez(2017)+= 2vIEE
A o], WA, gasAaS EHkslE Aol 3

=

M= AA giel BAle e Su Ask FA84 Aol AntEE A}
A&, 24 Fell, 71714 JZ, 2ufEEo] glow EEAE Ao=

7
=9 gt on ojzo] e EAFTSo|Y PEFEo
gE Aozt A tk(De-Sola, 2016; American  Psychiatric
Association, 2013; Lin et al., 2016; World Health Organization, 2018).
StH  Panova & Carbonell(2018)2 XvlEXE T 59| ‘Nomophobia,
‘Problematic smartphone use’, ‘Smartphone dependence’®] £oEZ &
Au o] AMEH = e AFsHH, ‘AntEE 59 FE% A4 AA
A e A4 Ve S5 R deiAe= ok RO F

Fotrtal sl

)
sUEE

FEARFNE LIS 2HEE 5o

o
1>
F
e
o,
ot
ofo
o
it
o

_13_



sl AN, gAH FEs Masa e, A9, A5 H 5 gl A
siE = AE A dETE Aostd i Kim 5(2014) % 34 448g %
o, 7FdAIA A&, v, HAde] 47k sQlo=w FA4E AvEE F
% HEE ARsct oF FTARGAEAL ANEE o] Eolehi
Made Az AAsH o]E “LwtEZ tigh dAde] F7sta, o &
Aol Haste]l £AA ARE FPsts T Gy, 24
9, AAE, AH AIE 2ntEE FHofE Fo EHoR SATHFH
=R BEAN, FARSINTY; 2017). & AT PR
&l Kim 5(2014)3 7 7/WEd 2neEE F5% HLRE AMEE A
oW, LS Fall AAAL] TFI AvtEE TE HEo dd <&
3>o Aelete] A4 ek,
<E 3> F8 2vEE $F A:
Axt Heo 23 25
Lin The Smartphone 2% 1. Compulsive behavior 2. Functional
(2014)  Addicton Inventory impairment 3. Withdrawal 4. Tolerance
Lin ;}Lea ot Sliloonr; ic?;inclton()f 10 1. Compulsive behavior 2. Functional
(2017) P impairment 3. Withdrawal 4. Tolerance
Inventory
Kim Smartphone 1. Disturbance of adaptive function
(2014) Addiction Proneness 15 2. Virtual life orientation
Scale 3. Withdrawl 4. Tolerance
1. Daily-life disturbance 2. Positive
Kwon Smartphone 33 anticipation 3. Withdrawal
(2013)  Addiction Scale 4. Cyberspace-oriented relationship
5. Overuse 6. Tolerance.
Kwon Smartphone 1. Daily life disturbance 2. Withdrawal
(2‘())Vl 3) Addiction Scale 15 3. Cyberspace-oriented relationship
Short-Version 4. Overuse 5. Tolerance
Csibi Smartphone
(2016) Application-Based 6 Smartphone addiction(unidimension)
Addiction Scale
1. Physical impairment and skipping
Sar the Smart Phone 30 everyday tasks 2. Relaxation
(2015)  Addiction Scale 3. Unable to stop using 4. Preventing

face-to-face communication

_14_



Smartphone 1. Disturbance of adaptive functions

(8211011111) ?d(ilct;on Progleness 15 2. Virtual life orientation
agiltes or yourh an 3. Withdrawal 4. Tolerance

1. Withdrawal behavior 2. Salience
behavior 3. Social comfort

4. Negative effects 5. Use of
application(App) 6. Renewal of App

the Smartphone
Addiction Scale for 22
College Students

Su
(2014)

AV
rlo E
2 -
24y (m
r
o\
At
1o
Ho
el
rlo
o @
o
re
-4
il
o
=0é
o,
of\
i

i)
ox MK

>~
=

e op

AROFE WhEetA He #gE BHAY £AE o F Ut

(Kee et al., 2016;. Lee & Song, 2014; INal et al., 2015; Kim, 2013; 4l
o]z 2013).

ol

e

Zopidade] AnEE T
(2011)2 =T AntE & A A, Aol 93, AFE] A
Ledd 5 4o g v sdu. AvEE F5o] ALY At
b S AstE dodle A2 oYy APATFE Sl dTH gu
(Duke & Montag, 2017; Graint et al., 2019; David et al., 2015; Lepp et
al., 2015). Erikson %o w2 HAWd7|o wadag] e ‘AaA 83 o]
2VLEE 52 o3 Fadr|e da il AAAY SR Z

H
FAE Aot (Park, 2018; Lee et al., 2019).

i

L3 AnEE 2o AR EAE doy= Horw oduHAd 9rt
ZUfEE T2 FHA O 2 AL A EBQF FEAI dHo glom

(Darcin et al., 2016; Baek et al, 2014; Hwang et al, 2012), 73] %3}
%

S 5(2012)0] WEW AnEE FE FFo] s5TE Fe, =29

_15_



o] AMAH EAYPES B a
af, Frelel A5 F AFH Ao WUloltHLopez-Fernandez et

al., 2014).

del AnlEE F%e GuAdd W

3. 2Pt EE 3} une A

Michaud 5(2017)2 =¥ v|wke] #HAAS 7I1A 57 (Personality
characteristics), 217 21#]% 54 (Neurocognitive characteristics), 7]
A 992 (Functional brain imaging), 944 <7 (Clinical evidence)2]
ul 7k SdellA Adrgebd A wHnke]  FHokgk o] WWHREAEY
(Endophenotype) 23S  AAISFATHO rahilly & Faroogi, 2008;
Volkow & O’ Brien, 2007, Michaud et al., 2017). 7H¢1% EA A7l
A 54, 7154 Hdde] B dg MA=E S7HA7 A, A 24
S AARAA FTEAES ST I0E EAoRes e A
(Conscientiousness)/#=2 &9 A|, =2 421743 (Neuroticism)/5F-74 4 4 A,
=l QEA/FAA AT o AAHARZ EAoRE %A oAt
%’z}% AAs=, 2 gt FH & (Attention bias for food),
d 3}(Impaired cognitive flexibility) & & H I =
M= S7h Arixd 49 24 2
5}9} 22 71de] A st =
= 5}74] Y o= ATF7Eet Hvto® o]
217kl ADHD(Attention  Deficit/
EA4S 7z d3E50] o] uigk

fl
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o
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2 2 X
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Personality Characteristics
«  Low Conscientiousness/ |
High Disinhibition Clinical Conditions
* High Neuroticism/ Impulsivity * Pathological eating behaviors
Negative Emotionality +  (e.g., BED, food addiction)
High Extraversion/ ,”§ *  ADHD
Positive Emotionality / + Others
P B e
‘™ Reward ‘_+,£’_ :
Neurocognitive Characteristics Sensitivity ’r' ;

Impulsive decision-making ‘

* Impaired inhibitory control : UE/Overeating
« Attention bias toward food
* Impaired cognitive flexibility + Weight gain

{4+ Self-Control Obesity

Functional Brain Imaging
4~ Activity reward sensitive regions
+ Medial OFC
* Striatum PRASEPIIES
* Amygdala L_-—-—--! Stress
- Activity of self-control regions L d
+ lateral PFC
* ACC
- Connectivity between limbic and
prefrontal regions

<Z¥E 2> Hvke] FHekg Ho PHEHY. A4 Michaud et al,
(2017)

=
>3 v <2y 3a>e A WA BE

3
=, 44, $YRoe 22 Y FsA o]l Ay Arixd, 3

A 7] ]38 (Emotional feeding) 2lo]Z%4 2 3%} 4 2 AH(Emotional
eating) = oA, T& sdHo == FAAQ AHOoZHY 3] y35]7]
Al Qe F=o R olojx=H, o] F ZFA|7} H|wto® oot}
(Strien et al., 2019; Kafali et al., 2021). Z12jy A A= ld A7 3
@A ATeke A wiel e Thsdel s dRet 7

REe AAAT<TH 3b>. oo wE™ H[¥k ofx HFF ] o A

_’|7_



el

=3
fi’e)

il

=t

1

T

W74 3 2= (Motivation)
o] 23

& A (Conditioning), A71%4, ~E#H 2~ A&A

T

0]
h6S

AH

’

AR <a¥ 3.c>9

n) wk
o

=

’

71
ol FR7F Bl o

s
a-

12 (Interoceptive awareness)¥ ¥ H T},

Arzd ol
SN

}\g )

2 e

A #
Atk F
3}, Waoe

°©

B}

<19 3a>d] S8 ~AntE

Aol A=
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(a)

e escape from negattee feelings
'_._h.-\. 5 1:|:| poar garental maniaring
| a5 Internet
e = e a .
E-:I E a self-regulatian Addiction
= e and emotian
£ = = repul aticn
3 -
E = 9‘ difficuities
sw5 Uncontrolled eating
S5 —7| Emotional eating
=3 emotional feeding

(b)

&

Bullying
Zocial isolation
Low self-esteem Internat Umoaibng led @ating
Depressive symptoms Addiction Ematicinal pating
Anziety

(c)

Abarrant dopamine pathway

=

) : Internet Lncantrolled
Obesity ER difficulties

addiction eating

i

=&, A8 F5, 2HHA d=/AFA AL
A3t o2, 4 Kafali et al,(2021). BMI,

<ag 3> HAANZRZ
Hjgke] Q%A #A

i



Body Mass Index; ER, Emotion Regulation

A2d AP+ &
1 A"y, 230717 o] §3 Hlw

AEY, 237 ol g3 HH] AR HIATES FA UF

o] gttt Canan 5(20140)€ €719] 14~184] A4S djgo® SEY

o)§ % A% BMIY A#Ae ®AShdth 1 A3 B o] g

A3 Y FE FEel 274855 BMIE Fbekdlth g el A

4@ A5 ATaSel 37185% BMUL Fhsgon, 943, &

ol witle AF, AW, AHY AAA, 2kl AY BH AHYl of
o

MIsH #elo] Qiglont s A eyl o] & e BMI

rlo
)

o
SA2(2009)9] ATl W2 HFE
=

e}
2R
g obgol A4 ok Rt T ekt

Bozkurt 5(2017)2 B 719 8~17A4 ols& tio= Hwyt AIHU T
_]

%o Anyde AR 1 A3 uw okEeA AHY FHo| 7
5= BMIF 6 F7beht A% mgow, AHUE TP 2141 of
A4 AE® A9 BMIF O sdth A4 AF ofEdAE QE 2%
Fzol 714 E BMIE F7lelt A% RS, oo we AR
Mgk obBel A QB F% Sl o ¥ FFAgon uw A
=Y AT Al HAE AdFee ARge B & gy g
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bol QlElYl o] g3}

Aghasi 5(2020)

L
— ;OLCT Fa1lyl
EEL®ERT ARG BT o B e
oy o W < o B AP o B of = - R F YR o
i do = T o X s AT = ™ T T
o o o % — e up - = Ik ol X % 7 Ao o BR e
g © I T Fhiwmzow oEog
e = W do ﬂuLthmilr o N Lﬂmﬂiﬁoi
: pa = o @ E o Ny o T B X0 M Mo =
Mm_xﬁw.m)ﬂa s B o S e
v dr&%&iﬂmua%% T - o Mo T
0 zvmﬂﬂHﬂM a2 N = - gy o T g «
iﬂﬁﬁeﬂ. %%Hﬂrﬂmﬂl_/? &%%W%&mﬂ_
wFE s Xy BN g D eE MERE e
I N mﬂwwmm%émrmﬁl =T Ew T & x o
B %P K > 0 2w o N O NN S or o o °
3 S v _% Nio g e w W = E o = M%
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WA ol 24 BRI AHU FE ke FUTEN 2L AL
Soth AAE vlwd Fadel A AABE, FAAE A EA 3 2
Byl 52 594 APAA4T ool drkn Fgstgon], 9y
g BN EU FSo W@ Amsh 4EA Hwel U 1w
ool 8 55 doa s

Li 5(2014)2 T AFe(Xiangtan)®| TS thdoz AdEY

ofN

T vgke] AAAME ZASIYE I A JIHU F52 H|nke] =
HA AAJARAT. A= 2 ool f{7F P TS AASE B
EAR A AAL, 7HA AFH, FE O FSS doA Hnke] fdEs FUHAZE
T Jdva s AAE JdHU 5 vk s g8 olgta FE
st 4= glom wwke zpolsfud (Self-concept), A A Ty} & <A
A-AqA ads Fd W) &I (Mediating effect) S 4o 7)H, FA]
Y F52 Hgto] A =S JIFs i Hgoha 3.
Tabatabaee 5 (2018)2 13~17A41¢] ojzt FAES dIFo= AHU F
A S

=3 BMIe] AAAE HEH LAY (Partial least square) A% &
o AbskAh dld A7 A¥, Y F5& BMIe| AHaHE
A= A, T A, 5, HEEFE HHE S BMIO HH R

MR Aew e

=)

B

il

v T8 FEHEY U~1TA Aades e ®E F8E Tsitsika &
(2016)9] Aol = AHU T53 AAS B W HEe] 7ol AdA
S Holx ko, @3] SNS IFrjol &l nirta}t A F ] £13 o
=k, FAA F7F B Ag, R argtEo] miRty dAF o] 9
o] vttt 1yt ld A= BMIZE #7179 Aoz ZALE o
A S wke] R EC] WA FAEAS TheAol dte= A

A

{0

O

¥ &g i

o

_22_



g o
Q1 43778 9] “415%“3% o= iﬂ}.‘éi %%, JEUl T5, A5d

o
>
o
£
(D
0%

5,941 7t gom, 2 g s 2wl
EE FE AHY 3, 458 457 FAG Adt 2EE S
% gl 2SS 45w A%, AU FE £F, BMUF 37189
O ARE AVEE F53 BMIE od 3 J94e nelvn 1%
SHA, 2VEE FEo] SAMATC UE At AABEFOD A
i qUAE GaAgY, FFA0R AFS FANAGD Had

Alosaimi 5(2016)2 Ap-$-tjolgid|ole] King Saud thdhel] #jst <l
SAES Yo rE AutEE ALEO A dis] AT ARtEE
ARG o R Qe A7etAl R AEFe] vlEo] AIs =A dHEHe
W, TAHOR FRAZ 1Ha44%), AAEFE HAZIH20.7%), A%
= 7H295%), SE7HA(324%)7F AvPEE A g e Avz LT

e T I

A3 247 o] E o] A th(Strasburger et al, 2013). 9 XAnlEE
o]

ALE 2A1ZF mirbo wmlE] ‘4~6A]17F o] 1.138, ‘6~8A|7Fo] 1.214), ‘A
7k ol el 113w} Hlwke] @ z=w) 7t #7}} it 53] 2REE o] § 5
Aol WAA, AR A5 nRke 7h ey, A, sk UCC
A A vk e =7b SIM T AXbe APREE ARge] winks
dovl= AAskA X A9l R A8 - dou, obAAA
AZEdol A=A Setar ki skl
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dAFRT O wokor AnlEE F% Sz vesdr AnEE F
= ARG TNA ERFsh BReimge] PO AREE FEEE
3 ERG, AResRFe 29 BAS By

Ma 5(2021)2 = Adlole %-ZF 1534 ]360H S Aoz

I
5
& i‘j}E% A8 (Problematic smartphone use) H]RFe] A7H4d-& FA}

2~

stk 255, BEHA TFANA LBA0IY, o, e, 24,
GE AFAANL TN EAY AEE GgaA Wt Aol 3
etk 53 AN A FBA ] FAH AvhEE Abgo] HlE
Gl /AT, el SNS, A BAS BAY AHEE A

&2 HINEe] 913 S =olA FSkth

Pekgor & Eryilmaz(2020)2 A
113 <& Ao g AnEXE = O
ALkt ATtEE &

.
3 == [e]
MEE T5 B &

1> O{
ofN it
Bjiy

O

- L
o o

=
F o9, ol Fhite FEel BE FEL
J A ] )

d 4 o] (Susceptible personality

i
to
X
[o
i)
S0y re
5
oX,
-
i
rlo
S

olN
N
N
>,
A

3L &} ‘Multiple addictions’¢|gt= @S A G35}
(Domoff et al., 2020; Mak et al., 2014). o]o] wa} A R}:= AnlES
o

FEE AF % uwg Yol FA 4o 58 sb5A

2 e
o

gl A i Agas wAshs

1 Ale] sty Aersgch

0Bz sREES ofgatt HwE A<l
P2
.

Ornek 5(2022)& 7] gL oz AnfES
Sle| Ul Al Aol (Internet gaiming disorder)7t2]
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Alotaibi 5(2022)& A}-$-t]ole}u]o}
I A AA A, A Anle] ¥
67.0%0°l o]Z2+= tjEAo] AmfEZ

S5 Wit 6~11A17F AMEES o] §aldth AvlEE FEEAA 34
: 5

3. Z2Y 197} Aol Arde AulEE o|L3 v Y HRE T
A2 19 a4 Fke owelr] 98 ALs A AT 7F o] Fol A
] AygeFA o] Wslelgtt HFA 5(2021)2 20209 10¥€ H=A] A
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Hammoudi 5(2021)& z=Z1 192 213k o] %A 3 (Lockdown) 7137F =

o HrbeE digS e m AnfEEZ ol @Aty EWF, FHAIARL,

BMI®] dA#AES AT vlEbdol A AnfEE TAIZE o]Ato] o3l
9 =07} 185(95% CI 122-28D)2 Z7hglon], 1 sjolx o4, Bz
A2+ %42 (Insomnia severity index), # A A 7to] =& H$ AnfeEZ
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=22 BEAs ¢ Qv AdTFRE A 720 wiEl Independent,
Exchangeable, Autoregressive, Stationary, Nonstationary, Unstructured
structure”} A THCui & Qian, 2007). ¥ AFdA = A Fx27F -
Ast 743 WRE BAE B Reloks Agsel 1% AlgBaE
(First order autocorrelation, AR(1), Ry=p' )& Adeagon nE =

AR STATA ver 16.1& o] &34

i

2.2. 479 M3

B oo JjdA E& ok thE Davison & Birch(2001), Kafali et
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Y =Byt B (BT EEFTE) 4 B0, € oo en(2)
¥ =By B (EFIEES] BRI 4 B, X, e oo (3)

---(4)
Y, =By + BLCOVID+ Bo( =Rt EEFE ) 4 By (2R EE 0] A7)

Y, =By + B.COVID + B,(Z=TEEFTE) + By (U EE O] £ A7)

+ B COVID(ZFFEEZ B )+ B+ € oo ()

Y + BMI Z-score

I ARG=1,2,3,-+")

£ 2018, 2019, 2020

COVID : sz A A5 Hd: 0, 24 50 1)

Xyt 74, g, ojmy MRk {7 A5, oYk oW ge | ojm
FUeE, SENN/F, 2S5, SR e FRAAE

Eit : 9——}}{%
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AOleEEX =25 2-plE Eola
log l_E(Kr) lgg"—ﬁl(—-u}—-w_-?—r)""ﬁ?(—-u]' |8
”“]21’)"’53/&:?"‘—653 ).
E(Y;)
log W = By + BLCOVID + B, (= e EF5)+43(= nfEEo| &
E(Y;)
log| 7—%r 777 ) =By + BLCOVID + By (Z=FIEEFE ) + By (ZHIEE 0] &
ANZE) + B, COVID(ZPFEEZE ) + X, +€jy - oovmeee-(11)

Vit vlRE o] F(H] Rk, A 30)

I: MAG=1,23,--")

¢t - 2018, 2019, 202044

COVID : Z2 WA AS(3A A0, ﬁ‘*ﬂ

Xt 73, 8, ojuy Hvt {74 0113114‘31‘3 ol e ofm

FeT, SEAIN/F, A 3F/F, FEA P, T+,
i

74
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A4 AT A3

Zyzy QA g o) 0.74, 7HEAAAEAL 068, = 0.77, W 0788 =
0.600] o2 F&7Iss dHAAHS 7HAL Ao F AuEE T
Hr o] YATAEE 0.89%, v+ Zst dAALE 7HA 2 AAT<E 7>
<E > AFEE FF AE ¥ YARAE
AT =g AF W A 3t X] = (Cronbach’s Alpha)
A gAY &g of 5 0.74
7H& A A A A 2 0.68
=& 4 0.77
A 4 0.78
A A 15 0.89
2. AFUEAY duty EA4
Ay AFgAdRIe] Aty EAMS <E 8>3 k. dA AR
= 20184 43797, 20193 45109, 2020d 45809 o]™H, ¥ EX = @
ole} ojol7} Zhzh oF 51.5%~51.6%, 48.4% ~485% % H|5=3k H| &S A

Azttt 258w 43hd s S8 13hde] WS 7H7 47.9%~48.9%,
50.3%~521%Ath. AR JHFa5S 500ukd o] 4e] Hl&o] 20184
A75%, 201949 46.2%, 2020 51.9%C.% 7bd we H &S A skt
oAmy H¥he] Hl&& oF 15.0%% H|=2st o, & o4,

S vlgel 27 o T0%E W WES AAHUL. BY

)
1

ol

BN
[ off

B
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2018 8.3+0.0241%F, 20191 8.2+0.02A] 7k, 20201 7.8+0.02A1 P02 4}
Akt e eS 2018 16.7+0.11, 20199 17.2+0.10, 20204
17.9+0.102 =} 578t

n
°]

EZ o] & A7+ 20180l A 20203 07 A¢E FU1E ], 24
Aol 2018 32.9%°lA 20194 36.6%, 20201 452% = S7Fst=
MATE AvfEE T4 2018 28.9+0.14, 20194 30.8+0.13, 2020
322+0.142 F7lete Ads BYow, a9 WHFAd dFA S,
THEAAA G, 59, WA A5 BT 20180 A 20200082 AFE F
Ntk AvtEE FEe #AH PR 20189 17.1%, 20199
21.8%, 2020\ 265% 2 AE=WHZ 47%% Z71lA . AnfEE F59
aPT 2018, 20199 2.6%Rom, 2020 4.7%=  F7FeAth
BMI Z-score: 201893 201938 - 0.2+0.02% F L3 o}, 20200
-0.1£0.022 S7FetH ot HYkES 20184 7.49%, 20199 7.3%, 20204

7.9% ATt

e S
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<E 8> ATFUYEA ddty EA(N=13,469)

2018(n=4,379)

2019(n=4,510)

2020(n=4,580)

R
n % n % n %
A o} 2,253 515 2325 516 2,359 515
of o 2,126 485 2,185 484 2,221 485
3hd 24 2,098 479 2211 497 2,278 489
2] 2,981 52.1 2,299 50.3 2,303 51.1
3007+ W] Wk 634 145 586 13.0 527 115
AGF FTFAE 300~5005H 1,664 380 1,839 408 1.676 366
500%HS] o] A 2,077 475 2,080 462 2.372 519
4 3.314 85.0 3,459 85.0 3.499 847
SERRYL
u) g 534 15.0 608 15.0 632 15.3
e = ! 1,406 33.0 1,333 303 1,198 2%.8
o gE ol 2.849 67.0 3,064 69.7 3.275 732
& 3,003 703 3111 706 3.259 728
SRR
B 1,266 297 1,296 29.4 1218 272
3} 306 292 396 377 348 332
skl 4 & = 1,471 305 1,564 32.4 1,793 371
A 2531 339 2532 339 2,404 322
T
- A7 4105 93.8 4199 93.1 4259 93.0
u] A 7} 273 6.2 311 6.9 322 70
P 1Az ) gt 2,392 54.6 2.807 62.2 3425 748
1~2] 3 656 15.0 666 148 433 95
- 42 -



>
N o
2ol o oox iy
o
Hye

o 2

ol T Kl A X o
ol ol > Y o
02

N

k)

|m
do o
5 5
b1 kT

o
op
>
o i

o
[
k)
Im
I

off -
it

[~
_|1:l_‘
[
rfe
ofN
i

[>
_|1:1_‘
[
rf

1,331
1,183
3,195

267
1,400
1,269
1,443
4,012

254

49
3,015
750
114

8.3£0.02
16.7£0.11
3.1+0.01
1.8+0.01
2.1+£0.01
3.1+0.01
2.9+0.01
1.9+0.01
3.4%0.01

28.9%0.14

304
27.0

73.0

6.1
32.0
29.0
32.9
33.1
26.4
29.1
80.3
17.1

2.6

_43_

1,037
1,442

3,068

181
1,293
1,386
1,650
4,047

334

50
3,405
985
119

8.2+0.02
17.2£0.10
3.0+0.01
1.920.01
2.1+0.01
3.1+0.01
2.8+0.01
2.0+0.01
3.2+0.01

30.8+0.13

23.0
32.0

68.0

4.0
28.7
30.7
36.6
33.4
34.7
29.5
5.5
21.8

2.6

722
1,621
2,999

104
104
934
1,472
4,073
373
71
2,070
1,213
217

7.8+0.02
17.9+0.10
3.0+0.01
1.9+0.01
2.2+0.01
3.1+0.01
2.8+0.01
2.1+0.01
3.2+0.01

32.2+0.14

15.8
35.4

64.6

2.3
20.4
32.1
452
33.6
38.8
41.4
68.8
26.5

4.7



U A & 7o 10.5+0.05 10.9+0.05 11.3+0.05
FRS 71 A A A &4 3.0+0.02 3.4+0.02 3.6+0.02

¢ 6.0+0.04 7.3+0.04 7.7+0.04

BRIk 8.8+0.05 9.2+0.04 9.5+0.05
A= (kg) 46.2+0.23 49.8+0.23 54.7+0.23
BMI(kg/m?) 19.6+0.06 20.1+0.06 20.9+0.06
BMI Z-score -0.2£0.02 -0.220.02 -0.1+0.02
ks 323 74 328 7.3 412 79
T 1) 20200 F9H 7tEAE A&t A%

=
< 2) BMI, Body Mass Index
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<E 9> duty EAJ gE AuEE 5 9

il

(n=4,721)

20203 (n=4,721)

57 A gk A9 E 293 x2 of F p-value Scheffe

A
tol 1,691(69.6) 624(25.7) 116(4.8) 1.012 0.712
of of 1,562(68.2) 616(26.9) 112(4.9)

ghd
Z% 8t 484 1,714(72.6) 529(22.4) 116(4.9) 36.450 <0.0001
= stal 18 1,539(65.2) 712(30.1) 111(4.7)

4G M AS
3009FY wjwk 351(65.8) 155(29.0) 28(5.3) 2.827 0.744
300~500%F 1,211(69.3) 451(25.8) 85(4.9)
5009E o] 1,685(69.2) 635(26.1) 114(4.7)

oy wlgk
A 2,511(69.6) 923(25.6) 175(4.9) 3.116 0.333
H] qk 427(66.1) 186(28.7) 33(5.1)

oAmy 3y
3 o3} 817(65.5) 338(27.2) 91(7.3) 25.146 <0.001
Z o] 2,358(70.0) 77(26.1) 131(3.9)

oAy Fes
# 2,264(67.4) 935(27.8) 162(4.8) 13739 0012
w 913(72.7) 282(22.5) 61(4.8)

gy A 4]
3} 182(51.1) 140(39.3) 34(9.6) 170171 <0.0001
> 1,146(61.9) 590(31.8) 116(6.3)
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247 o] 4
=43 5/%
59
59 o4
A 2
$g
e
44

A E 49 %
AP
AL

[e)
$AH FHHE

1,899(76.6)

3,068(69.8)
185(57.3)

2,337(66.1)
349(78.7)
567(76.5)

1,059(63.1)

2,194(72.1)
7.9+1.34
16.8+5.75
3.0£0.45
1.8£0.58
2.1+0.72
3.1£0.40
2.9+0.42
3.2+0.43
2.0£0.54

95(89.5)
801(82.6)
1,130(74.5)
1,227(57.7)

3,001(71.7)

502(20.3)

1,129(25.7)
111(34.4)

1,010(28.6)
80(18.1)
150(20.2)

521(31.0)
719(23.6)
7.7%£1.45
19.9+6.30
2.8+0.43
2.1+0.62
2.4%0.68
3.0£0.38
2.8+0.42
3.1+0.44
2.2+0.57

11(10.5)
162(16.7)
334(22.0)
733(34.5)

1,021(24.4)
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77(3.1)

201(4.6)
27(8.3)

189(5.3)
14(3.2)
24(3.3)

98(5.9)
129(4.2)
7.8+1.52

21.6%6.78
2.6+0.49
2.3+0.69
25%0.73
2.9+0.42
2.7+0.49
3.1+0.44
2.3£0.53

0(0.0)
7(0.7)
53(3.5)
167(7.9)

165(3.9)

24.442

53.418

41.200

10.38
170.01
142.20
173.74

98.50

75.67

21.18

32.50
112.42

272.784

2178455

0.0001

<0.0001

<0.0001

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

<0.0001

<0.0001

b<a
a<b<c
c<b<a
a<b<c
a<b<c
c<b<a
b,c<a
b,c<a
a<b,c



A4 8 190(48.3) 170(43.2) 33(8.5)
193 13(17.9) 34(46.1) 26(36.0)
T 1) 2020 A JEAE 4835t EAE NS
= 2) Chi-square test, one-way ANOVA #HAAH}Y, W=(WME L) HAF+EFHAAZ F7]3H
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2. BMI Z-score

AT AR dubd EAo] wE BMI Z-score: <% 10>3 Zt) =

© Aol dolet oy HYh 1E o]st, FIteF ‘3}1_ o A BMI
Z-score’t =T (p<0.05). 20184, 2020 AA €H 7HH4AS 3007
njqko] 300~500%¢, 5005 o] ARt BMI Z-score’t 3= ETHp<0.05).
20180 A & Fo] F71e4E BMI Z-score’t E7FsFA tHp=0.041).
2019\ d ol A AZFtol W] &) H]Zj%ilol BMI Z-score’} = <tH(p=0.014).
2020 ol FH &EAES 1AIZE mRko] 1~2A1%F 2413 o] E Tt
BMI Z-score’} =%t (p=0.002). 2018l A Z2) 314 54/5 1|gke A
54/ oldHtt BMI Z-score7t =4tHp=0.119). 2018y, 20191 ol A
ZulEE o] & A TFo] QFEHT, 0~1AIZEa, 1~2A M, 2413 o] dato =
ZH=E BMI Z-score’} 5713 21 (p<0.0001), 202012 0~ 1A 7H+, 1
~OAIZE, 2417 ol e w  ZEE BMI Z-score’t  E7FEt
(p<0.001). 2FIEE F5& ddtxow Aukyt A4 g, w9+
o7 Ze=E BMI Z-score’t S7bete A4S BAou, 2018 Ayt
FAASE 793R HHp=0.020, p=0.112, p=0.661)
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5

do @& BMI Z-score(N=14,386)
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=5 2018(n=4,924) 2019(n=4,739) 2020(n=4,723)
Mean(+SE) p—value Mean(+SE) p-value Mean(xSE) p-value
44 <0.0001 <0.0001 <0.0001
tol -0.07(0.02) -0.06(0.03) 0.14(0.03)
of o} -0.35(0.02) -0.38(0.03) -0.28(0.03)
shd 0.126 0.031 0.780
253l 45hd -0.24(0.03) -0.26(0.03) -0.06(0.03)
Zstal 18hd -0.18(0.03) -0.17(0.03) -0.07(0.03)
EHT M FAS 0.018 0.120 0.016
3009HY wjwk -0.03(0.07) -0.09(0.07) 0.13(0.08)
300~5007F -0.24(0.03) -0.23(0.03) -0.06(0.04)
5009E o] -0.24(0.03) -0.24(0.03) -0.11(0.03)
ojmy Hqk <0.0001 <0.0001 <0.0001
A4 -0.33(0.02) -0.34(0.02) -0.19(0.02)
H] gk 0.34(0.07) 0.35(0.07) 0.49(0.07)
oy - <0.0001 0.003 <0.001
aZE o]s} -0.07(0.04) -0.13(0.04) 0.07(0.05)
& o]l -0.29(0.02) -0.27(0.03) -0.13(0.02)
oAmy Fes 0.006 0.009 0.032
r -0.18(0.03) -0.19(0.03) -0.05(0.03)
SE -0.31(0.04) -0.31(0.04) -0.15(0.04)
FHA|ZE -0.01(0.02) 0.522 -0.00(0.02) 0.897 0.01(0.02) 0.380
Ses 0.01(0.00) 0.041 0.01(0.00) 0.122 0.00(0.00) 0.229
THA AT H 0.094 0.014 0.066
17 -0.22(0.02) -0.23(0.02) -0.08(0.02)



o]
.

3) SE, Standard Error
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Hl A% -0.05(0.10) 0.03(0.10) 0.13(0.11)
A/ F 0.083 0.425 0.002
1A]1ZF m =t -0.24(0.03) -0.24(0.03) -0.11(0.02)
1~2A1 3¢ -0.23(0.06) -0.16(0.06) 0.16(0.08)
2A17F o) -0.14(0.04) -0.19(0.05) -0.00(0.05)
=2 3] 5= /= <0.001 0.051 0.199
5 w7k -0.07(0.04) -0.15(0.04) -0.03(0.04)
5 o] -0.26(0.02) -0.24(0.03) -0.09(0.03)
ZHLEE o] 8- A|7F <0.0001 <0.0001 <0.001
Qr&t -0.40(0.08) -0.43(0.09) -0.03(0.14)
0~1A]3F -0.34(0.03) -0.31(0.04) -0.18(0.04)
1~2A] 3¢ -0.23(0.04) -0.27(0.04) -0.11(0.04)
2A|1ZF o] -0.03(0.04) -0.07(0.04) 0.03(0.03)
AUEE & 0.020 0.112 0.661
g wk -0.24(0.02) -0.24(0.02) -0.07(0.03)
AAA AT+ -0.13(0.06) -0.14(0.05) -0.07(0.05)
a9 8 0.12(0.15) -0.07(0.15) 0.03(0.10)
F 1) 2 Axd Jdd 7tEAE A 85t 248 S
 2) Independent t-test, Pearson correlation analysis 823, H 3 FFox=2 7|t o oot X+ A



o EXow (p<0.05), &R 7F4A5 3007 mHE 300~500%H, 500
| a8k tH(p<0.05). 20185 A ¢]skaL

Sl 4std Rt Fekal 1ehd oA HIREE o] = 9ktH(p<0.05). 20191
ARk ouyrt ke gs sk A5 (7.7%) ok AFEU(5.7%) H
| = H(p=0.045). 20183 23} v AGATTRY &5

o] = tH(p=0.044). 20201 Aol A FEAIZF 1A ZF 1] REE(8.3%) BTt 24
o] & (10.0%) 1 A Hl¥k-&o] Yokth(p=0.003). 3 A3l 5 W
aFo] 5 old/F aFET HRbEo] ¥ Eghton, 2018l A
| o2 {8t th(p=0.021). & XA 2nfEE o] §A|7to]
2AIZE o) datell A g R T HRkg o] =T (p<0.05). 20184, 20194
oA 2wtEEZ F5 Lol IRk R HRbEo] & A TH(p<0.001,

=
N ofr N
)
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<E 11> ¥4uty 544 w g H %&(N=14,342)

2018(n=4,891)

2019(n=4,730)

2020(n=4,721)

3 H] 7F 3% H] 7k 3% H] 7F s
(n=425) (n=4,286) (n=344) (n=4,386) (n=427) (n=4,281)
a4 p<0.0001 p<0.0001 p<0.0001
ol 238(9.5) 2,270(90.5) 227(9.3) 2,209(90.7) 302(12.5) 2,116(87.5)
o o} 131(5.5) 2,252(94.5) 117(5.1) 2,177(94.9) 125(5.5) 2,165(94.5)
g p=0.165 p<0.001 p=0.029
Z35ul 43d 162(6.9) 2,193(93.1) 130(5.6) 2,189(94.4) 187(8.0) 2,160(92.0)
S st 15 207(8.2) 2,329(91.8) 215(8.9) 2,196(91.1) 240(10.2) 2,121(89.8)
LHT IHFAS p=0.002 p=0.026 p<0.001
300%t< =] RE 82(11.7) 620(88.3) 67(10.9) 550(89.1) 77(14.5) 455(85.5)
300~500%+< 136(7.3) 1,717(92.7) 135(7.0) 1,790(93.0) 169(9.7) 1,574(90.3)
5007t o] & 151(6.5) 2,179(93.5) 143(6.5) 2,040(93.5) 181(7.4) 2,248(92.6)
o=y n\lRt p<0.0001 p=0.003 p<0.0001
i 196(5.3) 3,508(94.7) 130(9.3) 1,274(90.7) 157(12.6) 1,086(87.4)
H] 109(16.9) 533(83.1) 196(6.1) 3,010(93.9) 248(7.4) 3,109(92.6)
ey g p<0.0001 p<0.0001 p<0.0001
A=) 163(10.3) 1,419(89.7) 174(4.8) 3,451(95.2) 229(6.4) 3,371(93.6)
= o] % 183(5.8) 2,989(94.2) 115(18.0) 521(82.0) 129(20.1) 513(79.9)
Ay F=F p=0.087 p=0.045 p=0.270
L 259(7.8) 3,075(92.2) 249(7.7) 3,000092.3) 307(9.2) 2,044(90.8)
i 88(6.1) 1,346(93.9) 78(5.7) 1,294(94.3) 99(7.9) 1,154(92.1)
FHA| 7 p=0.679 p= 0.681 p=0.849
8.3£0.09 8.3+0.02 8.2+0.10 8.2+0.02 7.8£0.08 7.8+0.03
= p=0.044 p=0.096 p=0.312
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17.6+0.48 16.6+0.11 17.9+0.40 17.2+0.10 18.2+0.37 17.8+0.11

THH A% p<0.0001 p<0.0001 p<0.0001
7% 320(7.0) 4,275(93.0) 290(6.6) 4,113(93.4) 355(8.1) 4,030(91.9)
vl A% 49(16.5) 246(83.5) 54(16.5) 273(83.5) 72(22.3) 261(77.7)

+ &I/ F p=0.751 p=0.457 p=0.003
1A)1ZF v =t 194(7.2) 2,485(92.8) 214(7.3) 2,722(92.7) 291(8.3) 3,235(91.7)
1~2A)17F 58(7.9) 674(92.1) 48(6.7) 659(93.3) 62(14.1) 381(85.9)
2A1 7 o] 117(7.5) 1,363(92.1) 82(7.6) 1,004(92.4) 74(10.0) 666(90.0)

=42 5= /== p=0.021 p=0.402 p=0.203
5¢ ulgtk 125(9.4) 1,205(90.6) 119(7.8) 1,397(92.2) 167(10.0) 1,508(90.0)
5 o] 244(6.8) 3,317(93.2) 226(7.0) 2,989(93.0) 260(8.6) 2,773(91.4)

2ulEZ o] A7 p<0.0001 p<0.0001 p=0.004
oks} 13(4.1) 295(95.9) 9(4.7) 179(95.3) 9(8.1) 97(91.9)
0~1A]3F 86(5.5) 1,493(94.5) 64(4.7) 1,299(95.3) 65(6.7) 904(93.3)
1~2A1 3¢ 88(6.2) 1,319(93.8) 93(6.4) 1,364(92.6) 122(8.1) 1,391(91.9)
2A1 7 o] 182(11.4) 1,414(88.6) 179(10.4) 1,545(89.6) 231(10.9) 1,889(89.1)

IUEE & p<0.001 p=0.038 p=0.147
Akt 264(6.7) 3,663(93.3) 231(6.5) 3,194(93.5) 272(8.4) 2,970(91.6)
AAA T 81(9.9) 744(90.1) 91(9.2) 130(90.8) 130(10.4) 1,110(89.6)
A e 23(17.0) 114(83.0) 13(10.6) 25(89.4) 25(11.1) 201(88.9)

T 1 2t A= Jdd 7hsAE A 88t B48 S
= 2) Chi-square test, Independent t-test A A3, Mxe} MR S&2 w7|stP o, TS5k WM &9,
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Agk & GEE 418 A5 o,

2

=, Model 391M = £WEE o] &AM 55 SHHTE 353
Model 19A+= X2vIEE Qt 1

175, p<0.05), 2A17F o] 4+ (5-0.116, p<0.01)°lA4 BMI Z-score’} T
*Th Model 2014 &= 2=vfEE F5 193 a72] BMI Z-score7} dRE
B =th(5-0.116, p<0.01). Model 394+ 2=vEZE o] 8 1~24]
(8-0.072, p<0.05), 2A17F ©] 4 (5=0.110, p<0.01), 2=VIEZE FT5 193
7ol A (5=0.094, p<0.05) BMI Z-score’} © =3kth. Model 3& 7152
2 AuRw ojolola olrtt BMI Z-score’} ko (8=-0.345,
p<0.01). ol Y7} vkt 49 AAAFEY BMI Z-score’} B =%2
™ (50255, p<0.01), FAAIZFe] ©ES-5 BMI Z-score= #A3FATHS
=-0.014, p<0.01). +=F =TAIZE 2A1ZF o] Fe Al 1AIZF wmRER T BMI
Z-score’} ST B=-0.043, p<0.01).

Lol

N MR

4

p—t

2. 2vlEE FE9 BMI Z-scored] td 9% Z24 19 AF

RTA

APLEE o] fof uE BMI Z-scored =Y 19 A% WIE dolr
71 9138l Model 494+ Z24Y 199 Hr|HFE, Model 5olA4 & Z=2Z4
199} ~AnlEZ =30 A5 2838 =759 t<E 13>, Model 49]
A¥3E Ayrd, Z21 19 o] ojdKH Tl BMI Z-score’t HirF o=
718k 2.1 (50124, p<001), 2FFEE o] & 2A7E o gel A <3t
Bt o BMI Z-score7t =30H(5-0.077, p<0.05,). 2FlEE F=

Kl

_55_



& ol A Ayl Rt BMI Z-score’} 3=kt B=0.071, p<0.10). Model
5ol whEw @2 199} AnfEE EE=o] A5 L3S E7 §on|
A =d(B8=-0.022, p>0.10, B=—0.006, p>0.10), ©]+= BMI Z-score
a2y 199 Wl WEEg o), AntEE ZFE9 BMI Z- scored]
P A2 1990 wet FIhstAY, Ak A] FdkeS o v gt

e/

rlo

yal O6

S orr ox
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<E 12> 2ulEE o] &3 BMI Z-scored GEE 74
W Model 1 Model 2 Model 3
AW (ref='go})
of o} -0.345"" (0.043) -0.343"" (0.044) -0.345"" (0.043)
T (ref=25 8 431d)
=3tu 18 -0.024 (0.044) -0.011 (0.044) -0.023 (0.044)
AP M EAS (ref=3007HY w1 g

300~5009F
500741 o] 4
ofmy Wl (ref=4 %)

H| vk
oMy 88 (ref=11%3tul ¢ o]3})
st 24 oA
oMy FwF (ref=F)
k=]
FHAZE
T+
T4 A H (ref=117)
Bl A7

0.002 (0.023)
0.037 (0.026)

0.256™" (0.040)
-0.042 (0.029)
-0.027 (0.021)
-0.015"" (0.005)
0.003" (0.001)

0.018 (0.033)

0.023 (0.018)
-0.045"" (0.017)
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-0.001 (0.023)
0.033 (0.025)

0.260"" (0.041)
-0.044 (0.029)
-0.027 (0.021)
-0.018™" (0.005)
0.003" (0.001)

0.015 (0.033)

0.024 (0.018)
-0.044™" (0.016)

0.003 (0.023)
0.038 (0.026)

0.255"" (0.040)
-0.042 (0.029)
-0.026 (0.021)
-0.014™" (0.005)
0.002" (0.001)

0.016 (0.033)

0.025 (0.018)
-0.043"" (0.016)



54 o] -0.019 (0.016) -0.022 (0.016) -0.012 (0.016)
2AtEE o] B A7t (ref=¢t%h)
0~1A] 3k 0.033 (0.031) NA 0.034 (0.031)
1A ~2A] 7H 0.075" (0.032) NA 0.0727(0.032)
211 Zkol 0.116™" (0.033) NA 0.110(0.033)
2HLEE F5 (ref=¢ W)
A E T NA 0.021 (0.016) 0.010 (0.016)
s R NA 0.116™ (0.037) 0.094™ (0.037)
ety 0.009 (0.078) 0.098 (0.070) 0.005 (0.078)
Wald chi-squared 182.51 160.05 191.18
QIC 17749.786 17790.557 17750.515
QIC, 17723.388 17764.252 17723.515
T 1 235 2 4 55
T 2) YT wxx 1%, xx 5%, * 10%
T 3) NA, Not Available ; QIC, Quasi-likelihood Information Criterion; QIC, Quasi-likelihood Information Criterion

Approximation
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<% 13> 2ulEZ F =3 BMI Z-scored GEE F4: Z=Z4Y 19 A3 vl

W Model 4 Model 5
AW (ref=go})

of o} -0.336"" (0.043) -0.336"" (0.043)
Shd (ref=% %38t 48d)

=stw 18d -0.002 (0.044) -0.001 (0.044)
4G d 7 AS (ref=3007+ w]gh)

300 ~5007F -0.005 (0.023) -0.005 (0.023)

5009F o] 0.019 (0.025) 0.019 (0.025)
oy HW (ref=AHXAZ)

H| Tk 0.248™" (0.040) 0.248™" (0.040)
oy TqF (ref=1153u £ ola})

st =9 o] A -0.062" (0.029) -0.062™ (0.029)
oMU T =% (ref=F)

. -0.018 (0.021) -0.019 (0.021)
=5 -0.004 (0.006) -0.004 (0.006)
S 0.002 (0.001) 0.002 (0.001)
T84 A7SH (ref=217%)

Hl A% 0.018 (0.033) 0.018 (0.033)
SEAIZH/F (ref=14%F w]wh)

1A ZF~2A] 3+ 0.046™ (0.018) 0.046™ (0.018)

2A1 7ol 2 -0.020 (0.017) -0.019 (0.017)
Z2 34 /F (ref=5Y w©qh)

5Y o] -0.015 (0.016) -0.015 (0.016)
2ulEE 0| A7 (ref=213h)

0~1A] %+ 0.022 (0.031) 0.022 (0.031)
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FE2 19 (ref=3F1} 19 o] H)
A2 19 o] F
AUlEE Z2EXFEU 19 (ref=d WXz &1} 19 o] )

0.047 (0.032)
0.077" (0.034)

0.003 (0.016)
0.071" (0.037)

0.124™ (0.012)

0.046 (0.049)
0.076™ (0.034)

0.011 (0.019)
0.068 (0.049)

0.129"" (0.014)

AR YA TxARZLY 19 o] F NA -0.022 (0.030)
LY EXxFZL 19 o] & NA 0.006 (0.068)
A3t -0.103 (0.079) -0.006 (0.079)
Wald chi-squared 301.80 303.79
QIC 17727.105 NA
QIC, 17699.912 NA
T 1) 235 42> A 2593
T 2) YT wxx 1%, xx 5%, * 10%
T 3) NA, Not Available; QIC, Quasi-likelihood Information Criterion; QIC, Quasi-likelihood Information Criterion

Approximation
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A]

2.1, 2TPEE o] 54 HHTe #HAAY

(R

sbEE ol g5 uhE wiwe 9L wuke) A= $7, AHeH, )
5

914 Q915 FA3ste] GEEZ 413 th<E 14>. Model 604 = 2n}
EZ o] &AI7F Model 7oA+ AvnlEE ?%, Model 894 &= ~mlEE
o] gAY FTEHE ZHWHTE Y. 2= Modelo A ARLEE o] &
Al HRkah B o] gl Model 7914 2ulEE S50 ZA4 ¢
it S dnkdtel] wis) wigke] @ =wj7p 247k 1.200, 1460
2 E=TH95% CI, 1.020-1.411, 0.976-2.183). Model &A= =uwpEE
S5O A o]l duktel Hlaf niRke]l @ =H|7} 1.364% S7tet

AHO95% CI, 0.988-1.376). Model 82 FTA4Ho= 7|ef AyE AHHWA
ohe ¥ 2ok ofobo Al mREe] @ =H|7F 048322 uEkTh(95% (I,
0.361-0.646). o7} BIREgE A5- mRke] @ =H]7} 283802 F7}38}3]
tH95% CI, 2.225-3.621). Bl ol A A7l Hlel Hgko] gk o=
H 7} 17848 &= %ktH(95% CI, 1.311-2.427).

22. &2MPEZ $59 Hvto] tid 9F: 2y 19 AF v

sfEE FEo] Mgk mAE 9@ WE ;e 199 JFS oo}
H7] 913 Model 9ol Z=Z4 19 Hu|WHAFTE, Model 10914 Z =21 19

o ~ulEE FEie 45488 Frlele] wx~E GEEE 534
ATH<E 15>, Model 9914 =21} 19 o Aol Hs) =21} 19 o] F njuh
o] Q@ =M|7F 1.243(95% CI, 1.095-1412)% <715ttt AvfEZE =

QA dato]l duktel wls] winke] @ =mW|yh 11592 FhE e

(95% CI, 0.981-1.371), 2=°PIEE o] &A|7F2 H|uky #Ho] It
Model 10¢] WEw, =21} 199 AvfEE FEo] A3 2835 Z7 3
o7 fFotAE fske=d, ol MW ¥ FE 199 wep ¥
stA oy, ~AwEE Fx5of vivke] digh e ZZu 199 wek St

_6"_



<E 14> £vEE o|& 54 mE H7e ZA2¥Y GEE F4

rE

Model 6
OR (95% CI)

Model 7
OR (95% CI)

Model 8
OR (95% CI)

oX,

£

o

(ref=4o})

of ofN ri & a®| »
o
El
—
)
rL

300~500%+<

&
o

I
P
ol
%
El
N
o
rL

Moo
L
-
E
By

(ref=300%F m]wh)

0.480"" (0.360-0.640)

1.146 (0.868-1.513)

0.938 (0.708-1.242)
1.002 (0.741-1.354)

2.826™" (2.216-3.605)
0.767" (0.618-0.953)
0.922 (0.759-1.120)
0.980 (0.910-1.056)
0.998 (0.985-1.012)

1.794™" (1.318-2.441)

1.140 (0.943-1.377)
0.988 (0.844-1.156)
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0.486™" (0.363-0.650)

1.181 (0.893-1.562)

0.947 (0.712-1.259)
1.003 (0.740-1.361)

2.8677(2.246-3.662)

0.938 (0.773-1.139)
0.975 (0.906-1.048)
0.997 (0.984-1.011)

1.774 (1.306-2.410)

1.148 (0.949-1.390)
1.003 (0.860-1.175)

0.483™ (0.361-0.646)

1.156 (0.874-1.527)

0.951 (0.716-1.263)
1.018 (0.752-1.379)

2.838"" (2.225-3.621)
0.767 (0.618-0.951)
0.935 (0.769-1.136)
0.982 (0.912-1.058)
0.996 (0.983-1.010)

1.784™" (1.311-2.427)

1.143 (0.944-1.385)
1.003 (0.856-1.175)



Wald chi—-squared
QIC
QIC,

1.001 (0.862-1.163)

0.854 (0.622-1.174)
0.921 (0.666-1.273)
1.122 (0.810-1.552)

NA
NA
0.114"7(0.050-0.261)
193.20
6256.865
6224.059

1.000 (0.863-1.158)

NA
NA
NA

1.200" (1.020-1.411)

1.460" (0.976-2.183)

0.1117" (0.052-0.234)
176.45
6276.143
6243.403

1.0012 (0.872-1.174)

0.857 (0.626-1.174)
0.910 (0.659-1.257)
1.080 (0.780-1.496)

1.166" (0.988-1.376)
1.364 (0.908-2.048)
0.10977(0.048-0.249)
197.16
6257.317
6222.978

) e EE w196, *x 5%, * 10%

-+ 1
T 2) OR, Odds Ratio; 95% CI, 95% Confidence Interval; NA, Not Available; QIC, Quasi-likelihood Information
Criterion; QIC,, Quasi-likelihood Information Criterion approximation
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<% 15> £ulEZ F53 B¢ 22X X2¥ GEE F4:

Z2Y 19 AF v

v 2= Model 9 Model 10
= OR (95% CI) OR (95% CI)
AW (ref=9o})

of o} 0.484™" (0.362-0.647) 0.484™" (0.362-0.647)

AP TFFAS (ref=300%+ "] RH)
300~500%F
500%H o] 4

oy BRt (ref=A¢A %)
H] 7k

oMy &9 (ref=a1%53tu =¢ o]&})
detu ¢ o]

AW Y F e (ref=+

A7

1

-

1.186 (0.895-1.572)

0.929 (0.700-1.235)
0.996 (0.737-1.347)

2784 (2.180-3.556)
0.755" (0.606-9.940)
0.947 (0.777-1.154)
1.000 (0.926-1.079)
0.996 (0.982-1.010)
1.770™" (1.288-2.431)

1.188" (0.978-1.444)
1.046 (0.890-1.231)

1.019 (0.877-1.184)

_64_

1.182 (0.892-1.566)

0.932 (0.702-1.239)
1.000 (0.740-1.351)

2.7827(2.178-3.552)
0.757" (0.607-0.943)
0.949 (0.779-1.156)
1.001 (0.927-1.080)
0.995 (0.982-1.009)
1.7807(1.298-2.440)

1.188" (0.977-1.444)
1.046 (0.889-1.231)

1.017 (0.875-1.182)



2ulEZo| & A 7F (ref=%F3})
0~1A]%+ 0.835 (0.610-1.115) 0.838 (0.611-1.150)
1A ~2A] 7H 0.864 (0.626-1.194) 0.868 (0.629-1.198)
21 3kol 1.020 (0.735-1.416) 1.024 (0.737-1.422)
ARtEE S = (ref=9"kT)
A E T 1.159" (0.981-1.371) 1.143 (0.940-1.389)
A v 1.319 (0.862-2.019) 1.507" (0.947-2.400)
A2Y 19 (ref=22Z4 19 °]H)
A2 19 o] % 1.243"™" (1.095-1.412) 1.246™" (1.074-1.447)
2ufEE FEXFZ 19 (ref=HAT*Z 2 19 o] A)
A FxAZZ L 19 o] & NA 1.037 (0.792-1.357)
1Y xA=EZL 19 o] & NA 0.758 (0.354-1.626)
Ry 0.091"°(0.039-0.213) 0.090"" (0.039-0.210)
Wald chi-squared 187.81 215.28
QIC 6258.395 NA
QIC, 6222.356 NA
T 1) Folaa wxx 1%, #x 5%, * 10%
< 2) OR, Odds Ratio; 95% CI, 95% Confidence Interval;, NA, Not Available; QIC, Quasi-likelihood Information

Criterion; QIC,, Quasi-likelihood Information Criterion approximation
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of A= wkS o] &g ©HA AFtolH, vivke] Xwr]ES BMI 25kg/m®
ooz A} sdsA A&ttt gAH]l ATt o]l HlE]
AT+ TEH AFolH, Lol ide whA AR, A®H BMI Z-score
of wet B2 B 7lEE AL # A9 23dE £+ ¢
A=E F gleget AzErh

AT A AntEE S5 A A ddd A vvke] 9j3do] S
St o =E mFo] & uwj AwfEE FHo| ofy BT QS FIHA
24 5 des oujgitt & daAdFE0] ofFo] o ARl A 2w}
EX 53 Avo] dAaAo dis] Ae ol i AREE S
=3 HIREZES] AdAd o] glo] AT vl=d A3E R Y tH(Tayhan

et al, 2020; Vankatesh et al, 2019; Zou et al., 2019; Ornek et al,
2022; Alotaibi et al., 2022). 2olH A WS Ao 2 3 Ma 5(2021)5 9

Aol = =nEE T giAlA AAd]l EAA 2vtEE ARE v

wo ABYS 2ARGEE, QR BAY 2vtEE Age uw
o AP FAAZOM, SNS, AuSY BH BAY AMEE ALS
o el 9@t pAgel gtk FF AVIEE o] §B A mE 2
MEE F5 9w 488 g 249 A7 2asac

SULEE FRS oY R Mwd 992 3703 5 o, 53
A%57H8 ot PEL FQse] nwe 992 374402 F dvk
SUEE FES U A3 i) glom, 53 AnEE FEI
A oge AL, SEERE J18 4 HA, BRHA A4 N

L
M2

>
)y
r <
)

>,

N A) 7} =<ktH(Tayhan et al, 2020; Alosami

et al.,, 2016; F&A, 2013; Ornek et al, 2022). thH-& <] A3 ol A

2UEE 5 U AAGEF ddoe] e, o2 wFo &

o, ~utEE 52 A dEds AaAA LY EE AdUAE FHARA
o

=
A AsF7HE

¢

o7 4 9t (Tayhan et al, 2020; Alosami et al.,

2016; Vankatesh et al., 2019; Alotaibi et al., 2022). ~FIEE F5&
HiRke] 914l Fo sl v FHe] doju BFEd s f

slo] HIES FE A =% th(Alotaibi et al, 2022; Alosaimi et al.,

_67_



[»
a
[m
r
J
o =
E
=L o
-3
=
e
o2
o
rlo
KU
il
_L
—
©
o,
-
o|N
o
ol
N
O
'~

4 & o ¥ o
g =
o
2
o,
r>,

2
[
[t
i
[t
O[N
N
>,
2N
[o
il
+ r
>,
=}
(m
r
ofN
ot e e o

0
il
oy
r o)
)
et
N
R
rtj
lo
do
oo

O

AutEE FEo AA AP 20199 21.8%0 4 2020 26.5% =,
2 20199 2.6%°lA 20204 4.7% = =24 19 o] % olHdET
= 59 Hlgo] FsAY. 2y 2 Aol e AntEE T
T Wstel w
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& 2 gl g WskE RO, 2 el A
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2 odA7Ad v FRES OF 7%E 2017 Sul Lol ade] wnt
FHE 98%0l w8 i WA JEFETHKim & Moon, 2020). 40}
A

dolb E4% Hglgo] Frbste 33 wolv, 53 1554
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Abstract

The Effects of Smartphone
Addiction on Obesity in Children
and Adolescents: A Comparison

of before and after COVID-19

Eunsun Gill
Department of Health Policy and Management

The Graduate School of Public Health

Seoul National University

The prevalence of obesity in children and adolescents in Korea
1S increasing rapidly, and the risk of weight gain during the
coronavirus infection-19 pandemic(COVID-19) 1is increasing.
Among the lifestyle factors related to obesity in children and
adolescents, the use of smartphones is being raised as a new
risk factor. Children and adolescents are vulnerable to
smartphone addiction due to rapid mental and physical changes,
and excessive use of smartphones during this period can lead to
poor eating habits and reduced physical activity, which can

increase the risk of obesity. This study attempted to examine the
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longitudinal relationship between smartphone addiction and usage
time and obesity in children and adolescents. Data from 2018 to
2020 of the Korean Children and Youth Panel Survey were used,
and the analysis was performed using a generalized estimation
equation(GEE) to solve the problem of autocorrelation due to
repeated measurement of the same subjects. The effect of
smartphone addiction and usage time on obesity was analyzed.
As a result of the study, the risk of obesity increased in the
potential risk group of smartphone addiction. COVID-19 increased
the risk of obesity, but the interaction term between smartphone
addiction and COVID-19 was not statistically significant. The
results of this study imply that smartphone addiction can
increase the risk of obesity rather than the use of smartphones
themselves, and that the risk of obesity has increased further
since COVID-19.

Based on the results of this study, proper guidance education
for teachers and parents for healthy smartphone behavior of
children and adolescents is needed, and policy support is needed
to help manage weight by early screening smartphone addiction

in obesity risk groups.

keywords : smartphone addiction, obesity, COVID-19
Student Number : 2020-20559
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