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Abstract This study analyzed the correlation between adolescents' smartphone addiction as well as
depression, self-esteem, and self-regulation based on QEEG (Quantitative Electroencephalogram)
analysis. The study period was from March 19 to July 12, 2019, and the subjects were 76 students at P
Middle School in Gyeonggi-do (normal group 47, risk group 29) who filled out a questionnaire and were
subjected to quantitative EEG. The data analysis was performed via frequency analysis, independent
t-test, correlation analysis, and path analysis of the IBM SPSS Statics 21.0 program. First, smartphone
addiction had a positive correlation with depression. Second, smartphone addiction showed a negative
correlation with self-esteem and @ wave. Third, depression showed a negative correlation with
self-esteem, which did not show a significant correlation with self-regulation. Fourth, depression was
higher in the risk group than the normal group. For self-esteem, the normal group scored higher than
the risk group. Self-regulation showed higher significant differences with the normal group than the risk
group. Fifth, for « wave and SMR, the normal group scored higher than the risk group. Sixth, @ waves
had a negative effect on smartphone addiction. This study is meaningful in that it applied a brain
science approach using quantitative analysis for objective evaluation of smartphone addiction.
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213 2MEE 35 _ 2 71 AT BRI o 27l Ve
SHIEE 35 54 S WARSURUCID  gomc gho) 29 gAR dyael AR ¢

o] /i & EF3Rt HrE ARESITHALL YL
oll, 7VIAIA AR, |, WA 4719] 5k9 248
AERor F 1580t 24 B2 44 Likert 3
2 A8 IR GoF(Q)RE vl 18 (EFR)7HA 0]
o, 52 A4dsE AEERS] 35 Jrvt £ F4
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¥ T Cronbach's @ Alg== AA 8801, 5918
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A=) A, 715 B, 7HEBA 2
EA@)S Table 134_ 71-q_ Oh:ﬂ-:,Lg] Aél:ﬂ,Q_
( 2.6%), 9 27(57.4%) 2.2 YeREa, 7}
OFRLIL 427H(89.4%), THER 57(10.6%)C.&
P AA S dEE WS- o R22 W 1Y
(2.1%), o828 H 973(19.1%), &7t o922 H 51
(10.6%), B% 26%8(55.3%), 27k olel2 H 6%H(12.8%)
o2 yetylth FEwY AEe At 1298(41.4%),
oJz} 1798(58.6%) 0.2 LFERG T, 71 &= okkn 2]
H(72.4%), THEE 479(13.8%), & 1H(3.4%), 71EF 3
3(10.3%) 22 Yepgtt 7P AAeES oR22 H 6
§(20.7%), ¥t od42e # 59(17.2%), HE 1593
(51.7%), <zt olzde # 37%(10.3%) 22 eyt

n

Table 1. General Characteristics of Subjects

(N=76)

S Normal Risk

pec. N % N %

Male 20 42.6 12 41.4
Gender

Female 27 57.4 17 58.6

Parents 42 89.4 21 72.4
Household |Single parent 5 10.6 4 13.8
members  |Grand parents 0 0.0 1 3.4

Etc. 0 0.0 3 10.3

Very High 1 21 0 0.0
Family  |High o | 191 | 6 | 207
economic |Middle 5 10.6 5 17.2
level Low 26 | 553 | 15 | 517

Very Low 6 12.8 3 103

All 47 100.0 29 100.0

2.3.2 ADIEE 0|8 EH
® Q7o) ojgh A7 GBS ATEE olg &

/42 Table 29t Zth A7} At Ao e} duta
7, UL 2008 BREY}. Yie F

AFE 7171 AREZ-ANLETRE 35%(74.5%), HlA
FER 195(2.1%), & o 1198(23.4%) 2.8 e,
LAEZIZIE ARSI AR Al7le #AY W 3T
(6.4%), 25 1~331d o 26%(55.3%), 25 4~61d
u 1878(383%) 2% Uehidtt. 315 B AGAIZES 1
AR wIRE 3%8(6.4%), 1AIRE old~2ARRE mRk 47
(8.5%), 2AIZt o4 ~3A1ZF Wit 10%8(21.3%), 3A1ZF ©]

540

A~ 4A1ZE vt 1098(21.3%), 4417 o1 ~6AIZE blgt
1278(25.5%), 6AIZF oA} 878(17%) 2.2 LEhgt). Fo]
£ FdlzE SNS(Ho|AE, EYH 5) 158(31.9%),
TV, 93}, 594 1298(25.5%), AlY 8%(17.0%), #HAl
AFPIE, 29l 5) 5%8(10.6%), 22t 378(6.4%), A=
A, A2, AT 298(4.3%), 15, S5 198(2.1%), Lut
A DA 18Q.1% 22 Yegton, Fol8 571= A
u]QlolAl 2378(48.9%), HHEs] T Uol glojA 109
(21.3%), AE 517 Yol 59H(10.6%), 2EH 2 3
A 478(8.5%), IEET 31(6.4%), FANA Holuhar
HolA 13(2.1%), HH R 19(2.1%) o= Uehst
o} FOELY] FARE Ve AUIEE- ARLEWE 22

H(75.9%), HATH-EEE 296.9%), & & 59
(17.2%)22 Yergal, AntE7|71E ARSI Akt

A7l X9 1 19(3.4%), 25 1~33hd o 159
(51 7%), 25 4~681d W 137(44.8%) 0= eI,

Wt AREAIZES 1AIZE BlTE 19(3.4%), 1417E ©]
%~2AI7J ulek 278(6.9%), 2413t oA ~3 A7t mjgt 5
(17.2%), 3AIZE o F~4AI7E vt 478(13.8%), 4A41%F o]
AF~6AIZE TRk 10T (34.5%), 6A1ZE oA 7H(24.1%) 2
2 Yehgth Fol& Fel=xE SNSEHo|AE, EQH &)

11%¥(37.9%), AY 7H(24.1%), TV, 33}, 594 74
(24.1%), =< 29(6.9%), HAAGEIRE, &2l 5) 28
(6.9%) =02 eI, Fol& 57| AuglolA 15
B(51.7%), vhgs] & o] glojA 478(13.8%), AEH
2 4 47(13.8%), FHECE 37(10.3%), BANA
Hojua AojA 13H(3.4%), IE=R 17(3.4%), 7IEt
1%8(3.4%) <02 et}

Table 2. Characteristics of Using Smartphone

(N=76)
Spec. Normal Risk
N % N %
Smartphone/Smartpad | 35 | 745 | 22 | 75.9
Equipment Desktop/Laptop 1 2.1 2 6.9
Both 11 23.4 5 17.2
Kindergarten 3 6.4 1 3.4
First use | Lower grades of “1 50| 5551 g5 | 517
period elementary school
clementany school | 18| 383 | 13 | 448
Less than lhr 3 6.4 1 3.4
Mean use lhr~less than 2hr 4 8.5 2 6.9
time per 2hr~less than 3hr 10 213 5 17.2
day 3hr~less than 4hr | 10 | 213 | 4 | 138
4hr~less than 6hr 12 | 255 | 10 | 345




Hade) ANEE 350 $8

Over 6hr 8 17.0 7 24.1
Study 1 2.1 0 0.0
Web surfing 1 2.1 0 0.0
Game 8 17.0 7 24.1
Main Music 3 6.4 2 6.9
contents TV, Movie 12 | 255 7 24.1
Bool\(}bevkieobor;ovel, 2 43 0 00
Messenger 5 10.6 2 6.9
SNS 15 319 11 379
Gain information 5 10.6 0 0.0
Fun 23 | 489 | 15 | 517
Escape from reality 1 2.1 1 3.4
Main Friendship 3 6.4 1 3.4
purpose No other works 10 | 213 4 13.8
Habitually 1 2.1 3 10.3
Relieve stress 85 4 13.8
Etc. 0.0 1 3.4
All 47 1100.0| 29 |100.0
2.3.3 ADIEE &=, 25, MOESY, AV| 2E

FZEL Hid 4%
AUEE F5 92 AolEFH, AY| 2489 &

= golR7| fIsto] AARE 7% BA 23} Table 354
Zth 27| 24889 gHEEHD S 62.20(14.62), o=}
18.66(5.89), SMR 22.89(6.85), Low A%} 20.83(7.34)=
Uehth E3E, ARfEE %5% ﬂv& 33.04(6.74), %
£2 Wit 14.53(9.82), Z}O} Fo BHt 28.09(5.60)
2 Uehgorn gz, dxs & Z:i‘ﬂr Am B3 Pt
R ==y B =

Table 3. Descriptive Statistics of Main Variables

O} Pt} AUEE FEO 29(=369, p.01)ol H+)

9], ApotEZE7Hr=-.354, p{01)T} ¢Kr=-.271, p<.05)
of R(-)9] AATAE ATt

&2 AolEFA(r=-.829, p<{00D)I} (-9 A&
FAE BRI, AopeFde 7] 288} Hupeks &
ofgt AIAZE vehA] %9ttH(p).05).

o

2 @3Hr=.671, p<.001), SMR(r=.727,
p<.001), Low ﬂer(r=.719, p<.00)et FoJet A(+H)H

;(].7] 7\24

ARBAE , e®= SMR(r=.303, p<.01),
SMR< Low ﬂu}(r:.265, p<.05)2t fogt F(+H)9] A
#AE Bt
Table 4. Correlations of Main Variables (N=76)
Variables 1 2 3 4 5 6 7
1. Smartphone 1
addiction
2. Depression 369" 1
3. Self esteem -3547|-8297| 1
4. Self regulation | -.222 | -.138 |.143 1
5. ¢ wave =271 -109 |.182].67177| 1
6. SMR -055 | -.055 |.011].727"].303"| 1
7. Low B wave |-.128| -.107 |.093|.719™"| 204 |.265| 1
* p.05, ™ pl.01, ¥ p(.001
2.35 ADEE S5 0| ME FQ W 719 XI0|
APIEE F5 3] get 98, AoREET, A7 £

Hgo] Aolg EPUEE ¢ HAHOoR BN Aik=
Table 59+ Ztt.

2(t=3.44, p<.001) FYAFEM=19.14)°] A
HHH(M=11.68)Et} A Wehtal, AorEdaH(t=-2.47,

N=76)  pl05) LEE(M=29.30)0] FOAFEM=26.1HE
L0} 2171 ZAH(1=- §l- ohi}i!.
Variables Range Mean | S.D. |Skewness |Kurtosis o =g A 2EE(=-281 p<'01) LS =
_ =0 - R
Self regulation 22~92 62.20 | 14.62 | -0.36 0.26 (M=65.74)°] FAFZLM=56.45)E} =7 Feft &
@ wave 5~32 | 1866 | 589 | 003 | -045 = HE 7 793 ZJolE Bk
SMR 2~40 2289 | 6.85 -0.43 1.17
];;V:f ;V;Z: 2-38 2083 | 734 | 008 | -028 Table 5. Mean Differences between Normal and Risk
e 12~50 | 33.04 | 674 | -046 | 097 Group (N=76)
Depression 0~40 1453 | 9.82 0.75 0.21 — Norma] Ton )
Self esteem 14~40 | 2809 | 560 | -0.44 | 0.19 ariables M [ SD [ M [ 5D P
Depression | 11.68| 8.41 [19.14 [10.34| 3.44™ | <001
Self esteem |29.30| 5.48 |26.14| 531 | -2.47 | 016
234 ADIEE &5, 28, NOIESY, AV| 2 Self regulation | 65.74 | 11.92]56.45 | 1686 | -2.81" | .006
?_fgl Jg;&pﬁ}ﬁl @ wave 19.98 | 5.03 | 16.52 | 6.60 —2.58: 012
— o ]— a1 SMR 24.15| 6.03 |20.86 | 7.69 -2.08 041
A o
AUIEE S5 2 AolEF, A7 2EY 1H Low B wave |21.49| 7.18 |19.76| 7.60 | -100 | .321

S 3l

o= T v

St7] 1%t A 4 23k Table 4
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Smartphone
addiction

Self-esteem

Fig. 1. Research model

Table 6. The effect of self-regulation on smartphone
addiction, depression, and self-esteem

(N=76)
Path Estimate| S.E. B C.R. p
Smartphone .
addiction | |¢ Wave -.307 134 |-.268| -2.297* | .022
Smartphone
- | SMR .027 (111 |.028 0.245 .807
addiction
Smartphone | _\Low 81 _5) | 100 |- 057| -0520 |.603
addiction wave
Depression | «—|e wave| -.149 | .195 |-.089| -0.767 | .443
Depression | —| SMR 174 109 | .183 | 1.602 |.109
Self-esteem | ~—|a wave| -.093 098 |-.065| -0.948 |.343
Low B
Self-esteem | ~ -.003 .050 [-.003| -0.052 |.959
wave

o pC.05
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