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A AA F8 5= B QT AnfEE
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FEOITHKT, 2015). 2PFEES 7]£9 Fo
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2] 7HA fEZgAIAE F H 1:} Mk 7)1%5&
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2 Aady A
2 1429%(2,998%8)7F 2PHEE 5 H@T
o7 ZAEATHKorea National
Society Agency, 2014). ©]2]g+ AE|ZRAL AFE
H| £33l AnfEE o802 Qlgh ,/:U}E——‘E—
T BAVE EUSEHEA 2
A A EAR A A= 1 ;,lr/}.

A 2FEE F5o digh
o 71E2 ntdEo A &
FATFoNAE 2EE F5S AU
d& YA 222E %1101%} T 8l
(Park, 2011), SR =2
ol (impulse control disorder), %“7_/‘6] g5 olf
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=0 dFow Aosta  UtkCho, Park,
Chang, & Kwak, 2015; Oh & Lee, 2012). Z=PFE
£ 35 U9 99oE Ay 50| F=
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3 4 THJung, Park, Chang, & Kwak, 2016).
2HEE S5 Ag7)se #dde did
ATolA APr)se) Aol FF
FT59Y 7FeAdel Eaol FRAEUAILOh & Ha,
2014), ZPEE 5 Aol AT
Hg) AAZgs AU dtke Ao B
3% B} UTChen, Liang, Mai, Zhong, & Qu,
2016). 1Y A AvUEE
o] /IAA EAd g A7e FE UE I
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T3 Zlo] ttsroln, AntEE S50 T4
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2UPEELS N2 FF| 7R F
oz s}l AA7y F7H gAE
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T2 e T e FEEE 2nEE
AHEO R AAVE RS Aol Hue
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Eiubs FARgo] AREAY Ze AER 3
HE 3dE Aog B 4 9thCho, 2011). H]
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% snlEE

2016; Jung et al.,
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SFH THCohen, 2011; Hwang & Kim,
Krugman, 1970). 53], 2=0FEZC] A Y= Fdl
A3 fEAIAS T TR 75 AF
< 718 "AE 7R HTAEd FRe
Fs T o2 <l éD}EE TE
AHol| gt At HLow
F2H8-0] 9dde] & Zo= *%%WNam
& Song, 2011). WEhA B AFe= 2nfEE F
= ZAPE A" Yo} SR =
A9 fFARITE e 283ty gAE H
\‘401 T AMYATE HEgoE ~nEE

oA TAE F e JAETES Golr
FJ} gt

_1

AR ARl o Aol 2w cdgke
F=g ofel wite] Fuo| HF ) A&
Folyzel olgler 2o AY YHE 4Y
k. olsh e A A%Hos ofd 3
of AEAYAY, A wAe F 28T
B AU AZ02 A Tl v

X]741/} Aol Aste=
I 22 A At ‘/‘rE}‘Jr—T’- o] gt
A e WA APS AFAY Ve 5
Rl A7 e] ERFelle FFE FA H
ThStone, 2006). T]L0] AHIEES B3 F2
Bl M OAY Ane Ba, o)A, 9
B 5 % A olgel AZARE EAA A
Fet7] wiEel ARE S FAHolA
Al - A A1 el &l ARk 2
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2471 F e SH5AA AAeE o] F
oAA Atk Y719 BEAZAANA FE
d ARE §A8t Bgse TS &, o]

58S %07 TATTKBaddely, 1986). 2
719e] &2 Ml AAA - AeH e
= A THKSchnotz & Kiirschner, 2007).
A71A L] 2ol Az o
(inhibition-based model)el] TZH,
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= A7 FJarls 5 Had ARE
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71919 Aol Ugo
Chen, & Li, 2016).
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el ATHAhn, 2011), 2FFEE S5 FHT9
AAAH EAHE AT Jung 52016 A&

8l 34| (continuous performance test, 0]3]" CPD)E

ol ml

Abgate AREE FE do] T F
o9 A AU Y& IS &
3], 548 AFYH WilAE HdFadn &
Ho] 9l m(Kalensher, Ohmann, & Gunturkun,

200600 AFHEL AFH0 Fo B 9
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1992) Wb AREE F5 AR o] F9
A sl Ade] A& AR FHIHE
ATt

o 94 FE7 FHd 7AN= IFAY
Al(inhibition of recurn)’} ATE AAGA T A&
Al Ao ke Fo AATIAR Fo
b g FoARE fAed F7F A 7HA
L& 3tk & f7IAE 24 delA &

SAS Q) 2L AR AFS X

=2 EE 7)Aol thKlein, 2000). ©]Z <13}
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g AZto] Ad FH TA7E izl KXo B
Mg ol Af=o] UEhue Z-9-Rh Tzt
Fol A A %‘%&H MEL $A]ol] BAe]ofst=
A=o] YEbS W B AlZte] o AA A&
2¥TKSong et al, 2004). Wt F A 5
go] &4 A Ads ek & Qi
AAE FsAH I AFHY &4 IA
A Z9lo] Adto] 9= ADHD UATS T
4o g 3 AFoA ADHD AEFHdo] EA
ekl Hls) A2 3AAAFE B Th(Jeong,
Chang, & Kwak, 2008).
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Word Unrelated/Related
location Smartphone Example
In Unrelated Smartphone 24 o £dEo] 1A wo] zty 94 AELS
: End Unrelated Smartphone FHYoltt.
In Unrelated Smartphone olF-¥l 9kdo] Q= dAF UE 24 3 AL
’ End Related Smartphone AT] gFolt.
In Related Smartphone o5 HMES B3 wUE B0 &P F
’ End Unrelated Smartphone < EHolth
In Related Smartphone Al A AAHAE ¢ AHsA 21 Y=
! End Related Smartphone & FHgolth
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Table 2. Response times(msec) of probe recognition reading span according to groups,
word type and sentence type. Values are expressed as mean and standard error.

Word Unrelated/Related Control Group Addiction Group
location Smartphone (n = 26) (h = 26)

M SE M SE
In Unrelated Smartphone 781.76 14.14 804.20 13.86
: End Unrelated Smartphone 768.73 14.30 816.82 16.67
In Unrelated Smartphone 87191 16.82 852.88 21.90
? End Related Smartphone 678.26 8.97 682.89 10.34
In Related Smartphone 705.65 13.64 693.46 14.02
’ End Unrelated Smartphone 805.30 17.88 849.91 17.89
In Related Smartphone 705.31 12.61 693.36 14.98
! End Related Smartphone 695.09 11.89 689.97 12.65

<05 % BA B U BA & W] 24 o 45AEL TAKCE Yol s
B} 18 msec WHTE o)k B4 E W] 27 UeEdE EA 2%, BAYRIAE

of B4 & wol 2ol ual BT 9 o)X EIh KoM, K1, 99) = 684
o7 WEolch. Brk Fasl, W Bl MsE = 52157, p < 05, B wwwu
A9 gEAgel felwsdnh AL 5o = BoISIR Eah welEsiA gt AL 95)

434 MSE = 20733, p < .05. A& FALIX = 09 MSE = 778, p=.76. Figure 19 TJ$]A]

msec

780
= 765 G
E ~ e
= L% —— Addiction

LS

o 750 4 \.,_ Eroup
Z ..
=] = =4 = control group
& k.
£ 735 A

720 .

Sentence-in Sentence-Out

Word location
Figure 1. Response time(msec) of word type for each group.
Values are expressed as mean and standard error.
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Figure 2. Response time(msec) of sentence type for each group. Values are expressed
as mean and standard error.
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A3 HEZH ANOVAE HAISFITE Table 3
7

o 7 228 AWSES Rz o
FEA} FAHOE oA Ugkont, AL,

50) = 1.89 MSE = 885.53, p = .18, ©oI9|A|
o] FEHAE FvETE, A1, 50) = 68.12
MSE = 12154, p < .001. Hta}t ©o]$x| 9]
e FovEtA FUTE K1, 50) =

MSE = 338, p = .89. °|= 719% A& 87
ke B4 2 doirt 7191% [T e
w7 & gold g Auhg-go] wou o

G390 e shel AW Ao U
of we} AdolskA &es Yehith Iy
EA4Re FaI fovsigen, g1, s0)
E = 1030, p < .001, {3z B4

&0l fremstant, g1, 50) =

zkol7h frofmlsiAl vEebg T, A1, 102) =
MSE = 659.06, p < .05. &, ©&F% 194
AT 5 AFPTRTg 2 ASES

By olsh ¥ Yekd BARPe) v

)=}
A AR BARES 2RE L Aot B
AXoZ FolstA] gskovt F5 AT
BEARE 7+ Aot BAZHCE fou|E

Uepgorn FAHOE old thi IdIEA
B4 A3 R3, 204)

ot
nr[ru
N
N
o}

Table 3. Correct response rate of probe recognition reading span according to groups,

word type and sentence type. Values are expressed as mean and standard error.

Word Unrelated/Related Control Group Addiction Group
location Smartphone (n = 26) (n = 26)
M SE M SE
In Unrelated Smartphone 78.61 1.88 74.84 2.60
: End Unrelated Smartphone 87.07 1.61 80.77 2.46
In Unrelated Smartphone 73.13 245 67.93 3.23
? End Related Smartphone 97.44 0.7 95.51 131
In Related Smartphone 83.07 1.82 79.38 2.15
’ End Unrelated Smartphone 80.66 1.76 76.60 2.62
In Related Smartphone 79.67 1.87 79.38 2.13
! End Related Smartphone 93.27 1.11 93.16 1.13
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Figure 3. Correct response rate(%) of sentence type for each group. Values are

expressed as mean and standard error.
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st=dElEElA] s X W=

AET-SHAE AHESHA ThFigure 4). ARl
Ao AP AR+l S Fdel v
YA ARG JAEke] vk & 54w
2 2= AA| A]Z}ﬂ'(response-stimulus interval; ©]
st RSD7F Al v A=l AXEHE =M=
A= AEH o2 o]0t RSIE 500 ms 9F
900 ms®E AU 4 AP AFAIES
st 3 £5 7 2ABY F 1850

AANER O™, F A8 AT oF 108030

stk
MEMH W BM R A7 AR 2D

AE &

5 ARG v, TAAD x 2a2FHAAF
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interval=500/200msec
Response
(space key)
A 1 Gk

Same location

Opposite location

Figure 4. Stimuli and Procedure used in inhibition of return(IOR). Subjects were asked
to press as quickly as possible reaction button(space bar) when small red asterisk(*)

was presented to the left or right side of the screen.
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Table 4. Response time of inhibition of return task according to groups, location condition

and RSI. Values are expressed as mean and standard error.

RSI Location Control Group(n=31) Addiction Group(n=31)
(ms) condition M SE M SE
Same 478.87 33.50 484.00 45.77
500
Opposite 462.32 35.03 477.45 48.65
Same 450.45 32.17 454.16 42.23
900
Opposite 434.23 35.26 443.23 42.47
Hog fFoskAl @gtod, Ri, 60) = 76, = AT BANA LA &3 R, 61

MSE = 4211, p = 39, 3AA &35 et
e FHAAELEAHY FaHA7E FovEta
3, R1, 60) = 7498, MSE = 9786, p < .001.
Aoy sH49XFLA FsFLadst {9
vt} R1, 60) = 6.94, MSE = 906, p < .05.
T8 rS1Y FEAE RS Rl 60)
= 109.74, MSE = 656341, p < .001. Het}
FANATLA F5Agol tg dean &

Nast, BARGe EH91%

LY 53

K1, 61) = 65.14 MSE = 8325, p < .001,9} &

msec

475 o

470 +

465 +

460

455

450 +

Response time

= 19.75, MSE = 2369, p < .001, &5 <]
SHAl UERSTE 1284 Figure 514 &

so] BAYIAZA ¥ FANA 29
N7 Aol9x] 249 wke X7ke] X}
b= A g T5 FEHdel

AR Bla A IAAGAFS EA,

°

—— Addiction
Eroup

= =a = control group

Same

Cue location

Opposite

Figure 5. Response time(msec) of location condition for each group.

Values are expressed as mean and standard error.
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Inhibition Deficiencies in Adults with
Smartphone addiction tendency:

Using Reading Span and Inhibition of Return Tasks

Ha-jin Kim Hyeonggyu Park Mun-Seon Chang Ho-Wan Kwak

Kyungpook National University

The aim of this study was to examine the deficit of inhibitory mechanism in cognition and attention process in
adults with smartphone addiction tendency. In experiment 1, probe recognition reading span task was conducted
to explore inhibition mechanism in cognition process. In addition to, investigate respond characteristic of adults
with smartphone addiction tendency, sets of sentences were used as experiment stimuli. The sentences were
composed of smartphone related or unrelated words. The result of experiment 1, first, smartphone addiction
tendency group did not show selective inhibition for irrelevant information. Second, smartphone addiction
tendency group took longer response time when processing smartphone-unrelated information compared to the
control group. However, these groups did not show a significant difference in the response when they processe
smartphone-related information. These results suggested that smartphone addiction tendency had difficulties in
inhibition ability for irrelevant information. It means that efficiency of executive function of working memory is
degraded. And also, it showed that there was distinct respond characteristic of smartphone addiction tendency in
comparison with control group. In Experiment 2, inhibition of return task was conducted to explore inhibition
mechanism in attention process. The result of experiment 2, smartphone addiction tendency group showed less
inhibition of return compared to control group. In summary, all of these results suggested that adults with
smartphone addiction tendency had decreased inhibition mechanism in cognition and attention process. The result
of the present study could be use in understanding the characteristic of smartphone addiction and it will be

useful to make a diagnosis of smartphone addiction.

Key words : Smartphone addiction, inhibition, reading span task, working memory, inhibition of return
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