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AT IR} Q= HEAG FAF THAA 1657 e F 483] AF-Fo] FHEE F8 FHS A
FHO R XL FA ETE ATFFE A5F T FHAIAHER AFH 7N AAAE T2
2 (Eye— trackmg & ear system based Attention training System, EYAS) S A&3sitt. A 4%
[e)

Korean; MMSE—K) kst A ﬁo]x]ﬂ*ﬂ/\]-((?omputerlzed Neuro—cognitive function Test; CNT),
S EA A ZHHAF Motor—free Visual Perception Test; MVPT)S 2 A5t

A 754 453 FAY FHAAHOE FEFo] FHE F9Y FHES WA A 22O
o7 AQst & Fojd AHAGEE, 7|9g 4 Ax|Zto] AL QT ofolo] A =R HHTE A =
MVPT #4857 =9tH(p<.01). MMSE-K 9A] H+ A7) 3 FHct A2 o83 Jr A g
&5oM F3E ol Azl CNTS VCPT(Visual Continuous Performance Test) (p<.05)%}
VCCPT (Visual Controlled Continuous Performance Test) (p<.01) oA FAE7} - BT HA44
F7F #RTE ofolojaTt Tl SRl S FvE 22 ONT H7kE 33 & + dsied
CNT9] VST (Visual Span Test) (p<.01)¢} DST(Digit Span Test) (p<.05) oA HFA57F =
o A § VST g AAbelAe Bdt 4ol UL, DST A AAblAe S A5 HatgkelA
et Afol& E"”E}([K 05).
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I. M &

HH0F AN ’5‘]-7] HOHH TJQ (attentlon)
Qe 7ol -9 747}, 719, 1 8] 1A%
Fall AEue B AR FlA A7 sk &
Aol] Agret JHE A58 o2 A s (Duncan, 2001;
Posner & Femandez—Duque, 1999). ©]2]3l o]f-=
Fo)H AEAT B =47l ARE HEe wvt
A Q3k 5ol ofufe} HNHA Aln ol 7HE T
2 ARE AEstal 1A A elx] Ak FAlA]
S HeA1Z wf F skt (Sternberg, 2003). T
g3 oE 4] eI HEA 5 139 AEE A
k= Zlo] ohdgt B 7)e Foel Holsitt, 54 o
Foelwt #rosl= Zlo] ofe} o] W oo U E
AAE At Mdsh= JRAEY FH S 53T
(Banich & Compton, 2014).
T L QI YR A2 55 AlofstEE ofe] Q1
#o] itk ofdH =AY i FeiE
T Fogo] Fostrt i) A
=d ﬁoEHi XV—.LOMI w=d 53],
e =27k
25k} Rock & Gutman 1981). AEF=2E W %4
A2 = 3 ARJVE AW F)7E glod &

§“.=_I

el J g

A 7F-e- A3k} (DeSchepper & Treisman, 1996). A1
B30l w Gl ARE duuls FHE 9Es sk
2 27199 a84E weth ol I ARE
Aeeh= 2 A719 5 ARE spA|sh=t] dast
A2 g3} FARE] wliEelth(Mall, Morey, Wolff, &

Lehnert, 2014; Theeuwes, Belopolsky, & Olivers,
2009). Fo8e AR Aenl ohe} x|z} 9 253
T2 BEE Heeks A% F7] o] 7)ele] 24
7] 938k2 3t} (Huestegge & Koch, 2012). o]z &

FANES SRS 2L A T 4
& gw oo e AAGelE FHH JF
2 4 gt 2e 2 5 A

EFOR FolEo] sobdl $4E o A2 9
A AN B M) FA) 23] itk o 2

Bl o 7R e 4 i, Sk 7018 619)
22 F 7V50) Adk 240l AR A} HEow 4
%é_i FTHAT= 919 A2]&= (Attetion Process
Training: APT)o] It} o]= A4 0 /delA 4
§3h3 9 FAWHCE 53, 2y W) HE
T BANAAN 1 a5 48 Donahue, 2004;
Suzanne et al., 2009). B4, Hiksl QA A& 22 73

oM AR FoY ZRIHS HRsh= 0w A=
PCAolA B4 eaxE £0 2 Hl-ggof s} H2
o AAE ol E A Fole g mrogow
gt ads HdsIE stk (Bogdanova, Yee,
Ho, & Clcerone, 2016; Hill, Mogle, Colancecco, Dick,
Hannan, & Lin, 2015). AA|, Loy 23} 22 244
7|RE Folg E#Ho] 9t} ¢ T2 1Hs

A A 8840} £A5EIE PIAIAA FIelE B
NP, Qs e e A weld 9Ee )
3]

o7l A w8 FH tEel FHS FAH
(Lee & Sohlberg, 2013; Mazer et al., 2003;
Zagavec, Lesnik, & Goljar, 2015). ©]2]3l t}oksl <
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2005). k- 52 & 7
< Fo9E Rkgsta AlAE4 Fot Fo ke @ ol
E‘r(Seya & Mori, 2012). AA| = 9 AgloA Al
A E2 T A 9] e Rk gt
3} tHKapoula, Yang, Bonnet, Bourtoire,
Sandretto, 2010). B3+ F2& kof w3
}74] ?&fﬁ Aom HAToM= F7F F e F A
QTR 35 7)50) v e
b el o f7} BasThs A o
FO} AR AAFH ATEEL A
shev] ZQahn AzEAo] AEA 7%50] ofel F
o)o] BAL Hestths As ovsith (Baumann &
Greenlee, 2009; Hutton & Tegally, 2005).
Moore$} Fallah(2001) & H-253 97 A=
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Zr}. Nelles 5 (2009) 252 5219 =14
Hol obrgo] oy Y FF T HE A
Ao A5t Atk “‘é% &8l Bs171%= skttt
A=A =
MRS o HEA s} %E‘r% e A71E8 9
(functional Magnetic Resonance Imaging; fMRI) 73
AR S8l dobllal HEF Y] S ESF e &
B AATE B e dEe dnta TX]'E]'%E}-

AT ool 719, Alx|Zt, 71eE Q1A el
? X ES‘ -‘:Wo}oﬂ 71

q15sHES

stal B A E s O]E}\]71 2 Q)= oq:rz_oﬂ
#2434 /‘VE“OIE‘r &
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% it

A LY

1. 4y % ozt

r

it
Ni
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=
= A = T2 QA HELCE AAF 7t
NE AT O]O*T/}(Table D). A7} 202 3A,
Haksl AM7RIA)7 55 AH Computerized Neuro—cognitive

function Test; CNT) oA F=e]&of] &A= 34 =
16570 A3 F7kel FA T2 g Fofd 5= 9lS 4
T2 A7) e ghAto|t)h Hx Mg olx= &l
g 71 A o] Thssdl oy T HdS g b 4
Heoleloll A ARANSITE EA, FA=T7F ol EA
= YHETE ARS] wiel] ofo] EdA | 27 24
o] 7FsaljoF gtt. A, HFE Aol AF4e] §lor
AFFE A AAShH= AFE olslistal W 7 Qlofok

olalA MAT Hx Ar}A} 159 = o7)x] E3t HY
02 165 oAl THS £ 4 QA Ay A%
o

WA FH A, 716 A AL,

2 FHE Tl AF-sAE Algletal HE 4o vloly
S A4S F e AR F 7Yoldt) o] 58] W A
He  45.29410]1 MMSE—-K (Mini—Mental = State

Examination for Korean) B84+ 24.43480|t}.
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Table 1. Experiment Participant Demographics

Characteristics Frequency (n) Percentage (%)
Gender Men 4 57
Women 3 43
Age 30~40(y) 4 57
Over 50(y) 3 43
Onset Under lyear 7 100
lyear and over 0 0
Diagnosis CVA 2 29
TBI 5 71
MMSE—-K Under 24 3 43
24 and over 4 57
Intensive Yes 0 0
CBCT No 7 100

CBCT: Computer—Based Cognitive Training, CVA: Cardiovascular Accident, MMSE—K: Mini—Mental State
Examination for Korean, TBI: Traumatic Brain Injury,
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3 A7 5 2F
=7 Gk = QeSS FE JHFE
B7rs AR A a¥s Ifve dEk
Folstein, Folstein®} McHugh(1975)7} 73t 7S
Kwon¥} Park (1989)0] =91 W2k aefsto] ¢t
2h APl BHA] 4 Bkt Tt A A AR S
Cronbach's «¢=.86 °|la w2 FAAEE
Cronbach's @ =.79% =& Holt}. A|dd, 7|95,
719131, ok AL, ddel7)s, olsle} A & 67
ooz Ao glon F 1278 304 whdoltt. 7t
NFE TEAE ol g38le] 247 o) A 18~23%
& AT AAZN, 177 olehs 5% A E U3l
THOM, Shin, Lee, & Kim, 2003).

2) Tikat NARIX|Z|5EHAHComputerized
Neuro—Cognitive Function Test Software; CNT)
CNT== thekst A7R1A] 7157805 Adsto] thefst
W] st g W A4-EA 0w SgHT) 7]E
A7} s AR 715 el Aol BAE
A ka1 AXsh= I oM = ARl e R
3k 2Jo]7} 9lS 5= k. ONT= o]& 3t #4138 7ixls)
A AT Tl A At HFE 7|RE A AT
ojth. HFEIR A3} Ho] Qlo] AR Q1A EH o]
9] BA 813} fAgle] F&etA Bt
A5 gud vk 53], AL EE
= W SEE Y AINES DEaliA

o
SAT 5 3k Aol St 71 A e ARl A
S

1770 AZJA 7153
gy 9FE 4=
UL AGALL, LRJIA |, AREH S, A HARE
37k 4= ItH(Kim, Shin, Park, & Ko, 2001). ¥ A5
oM CNT & A4 <=3 Visual Controlled
Continuous Performance Test; VCCPT, Visual
Continuous Performance Test ; VCPT) ¢} 71998
A} & X (Digit Span Test; DST, Visual Span Test;
VSDE 4833l

3) R2SAXIZEAL (motor—free visual perception
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‘Attention’, FFE] 7|4 && A2~ ‘System’] oA}
5 233 Fojt}, ofoloj A= 2015~20161d 27T 1]
gzt FAo) 7] Al o] FHAlo| ez s
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Figure 1. Eye—tracking & ear system based Attention training System(EYAS).
(A) Eye—tracker Calibration, (B) A Program for Visual Attention, (C) Other Program for Attention and User Position.
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g9l XA AEIPE AAEGIE o5 ofolojA  MMSE-Ke MVPTE 541 &, 5, & A3 4395 4
T AR TR 3 AR B Al i) et rﬂfﬂ Z10] Table 201t} S A1718 Bl B7H=T

7] witell o] AR olsalA] QAT A A o FAHFE 7o 2 Mgkl 1 A, ARz
T oA A Fol YA CE AL Z47Ee] A ¥ MVPTOlA A A7 7ol SAA 02 {2t
ol Aoz s AP35} 5o e A|AH o] 210l 7} A AL HHkA 91X 5 IhEEH= MMSE-KE 3
b8 AR oA ARgAtel] WE Aol FSITE kel A7 ABEFF FFE P oY SAHCE f
3= AUTHMMSE-K: #7=5.08, p=.08; MVPT:

4, 2AEHH 7*=11.39, p=. OO]
Z} s Bl Weks Bd, MMSE-K
WA AFBARY 399 Bk g e S BN T E T 5 A A 2

W] Sloje] ASEAT A olololre] wah  ETCE AT W AU Axwehe A

2 B0 otuy] A MESEAS Axs O AU MPTAE Fet it <7 A2 e
o] AR BAEGT e AriAe] 2t w2y AatA o7 wolxlal TA) St A H B} 85| =

Re ANE)oli= BREsty AFEIE e A Eat ol A& & 4 3
1 o] ownz H]_:_T Yl é JF/]EU]— 74%1 (Frledman ]k "%751] ?i%ﬁél ‘Zr-cq _1__?;2%0] -/]F%ﬂ 7‘1‘3] T
tes) & NS RE ArAYE 9ol spss o IR FVE FHUA Adsh] sistel ONT 871
WIN 1808 AHstIT. 2 514 W7kl VCPT VOCPTE 2& 271400 4

Alekal 1 AR Table 3¢ Aelstlch 24 A

FAER AL B 2E0AE 741*& 1o H]Lo}

m. <3 Z3} Stk 71 ¥}, B 7ol S AT el EA
7.14, p=.03;

o7 Fo3k 2ol 7} JATHVCPT: 2=
VCCPT: #*=10.57, p=.00].

=7 OJEE] =0l B I g
REFFH A T Fele] AR A W gaan any 2oy Fa(lolol)o] 1009
S8 Pl 3HHQ JFL FAEA ] ol
Table 2. Comparison Mean Points Between Pre—intervention and Post—intervention for General Cognitive Ability and
Visual Perception
Assessment MESD 2
tools Pre—intervention Ongoing—intervention  Post—intervention
MMSE-K 24.43£2.82 24.71% 3.45 26.00£3.70 5.08
MVPT 35.14*£12.24 39.71£12.15 42.71*£16.21 11.39™
“p<.01, post—intervention; pass 2weeks after intervention
MMSE—-K: Mini—Mental State Examination for Korean, MVPT: Motor—free Visual Perception Test
Table 3. Comparison Mean Points Between Pre—intervention and Post—intervention for the Attention of CNT
Assessment M*SD r
tools Pre—intervention Ongoing—intervention  Post—intervention
VCPT b1E.11 49£.13 45%.12 7.14
VCCPT 46*.11 44*12 40%.12 10.57
*p<.05, "p<.01, post—intervention; pass 2weeks after intervention
VCPT: Visual Continuous Performance Test, VCCPT: Visual Controlled Continuous Performance Test
A A 58k5) 2] 2018 #2649 Al1lE 37



Table 4. Comparison Mean Points between Pre—intervention and Post—intervention for the Attention and Memory of CNT

Assessment MESD 9
tools Pre—intervention Ongoing—intervention  Post—intervention
VST 3.96+1.95 4.56%1.81 5.16+1.85 12.00™
VST®R) 3.33£1.90 3.03%£1.53 3.64*£2.18 .61
DST 4.56%+2.07 4.91%2.28 5.37£2.18 9.09"
DST([R) 2.70£1.16 3.77%£1.98 4.30%x2.16 6.50"

*p<.05, "p<.01, post—intervention; pass 2weeks after intervention
DST: Digit Span Test, VST: Visual Span Test

&l AR TS T BAIsP] flstl F2A AleRla 2T, AEFe, wrFe], A& 2l
71958 DSTZ S38ka, A2 7198 VSTZ 25 AF5F o2 A7l 283igith 1 23} AA
Z7gsto] 11 A3E Table 40l AAESITE 274k & T, GRALEE, 7]ofed] FAH R ougl
WG A7 SHES AR 5 NS A Bas S = el SlSith olgist A Al dhaiM AT
A7 E v wdk Ay}, VST(R) S Al9]stal B FiAfel o} v)awske] siAlehE TS 2k

A 7 713 Zbell FAA o E gk Aolrh Il AR, Z4 T MVPTA E4] ARt £z 07 9

[VST: 2%=12.00, p=.00; VST(R): x*=.61, p=.74, n|lE el AL FAe STt TS U

DST: 2°=9.09, p=.01; DST(R): % =6.50, p=.04].  Fdo] HSHE FE gt tEo] AE FoH
CNTelA 7198& HAkeh= VST, DST, DSTRI= 5 #3 FH& A5H 0% AR Aot o] ¢
A7E s Pt S7kskA 9 2Ql Wst A 3ks Rock® Gutman (1981)0] AEF2]7F g3tellA
S B3k o VSTR)Z S 23 7kl S0 A of=] Feizk JAA s tide AllskaL sf4ish=sl
Hop sk HaE Bela Wk 2l Ao dirhs o4 43} YA P}, B3 DeSchepper

DST(R) A 71 &abAl wighr} Ql9lar, VST 9 9} Treisman(1996) 7} 573t A 8l5=2]7} 7Hg5 ofof
Al FA AR FA F7F B Wk olk VSTR) &tell wixE 8 A2ks 3 5 slvke 43 dAg
& A TRl ST o] TA AR S FFE R ok APATelME o] 2R TRl BrRoY A
Ao SA Felli= vl g3t ekt T T FAEAE Sl %‘*W& T AR

olelat Ak QI-8%
ol ABe Tl 4 QS Erhe ATl il

V. 10 & A% Fr sttt (Moore & Fallah, 2001). MVPTelA &=

el $A% Walh UQAR MMSE-KeIME A)

2 A7) Beke ehpegol Fog) padel o e WM SAHOE gl ol . o
u Zog gl 7)0ld Fo| axsde] FyAe g o8 A Al Sk A ol et Bl
e FORE )% 0B A9 AFE 2AR Qe = ol ARAS AR olgA] sl Sekal A
33 A%y 77 meage) wakE gaFaaas 1 ERE FAL T Al ik ey
A ANGRE IS, 01 Aled 2 T MMSE-K #2857} 93 24802 AAN Sl &
A7} Zo2 e Falel 2= gl Zelxz FAIH o] 9) AReol B3] wieltk SA g3t A7t S A AR
AFOw AEES 242 4 oA B ape O A B Fol w0 dlolel gof
$AYE QYA A 5 Y AR gy OO WH AN ofuR ol e b
A% AFE 7k XYY T2 Ao ofojoaZ w  o/F BB AIA St EAE AL 5 1
AR oA A LB, ZAs & 1657 = 334 A WA A A FA F F Al7]e] gk MMSE-K H4
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Abstract

The Effects of Eye Tracking-linkaged Attention Training System for the
Cognition in Brain Injury: Pilot Study

Kim, Young-Geun®, Ph.D. O.T.
Kang, Yoon-Kyu**, M.Sc. O.T.
“Dept. of Occupational Therapy, Dae—gu Health College
“Dept. of Occupational Therapy, Dae—gu Health College Hospital

Objective: The purpose of study was to verify the clinical effect of a attention training with eye movement
program (called EYAS) for recovering the attention and cognition in brain injury.

Methods: For this purpose, 7 stroke and TBI with cognitive disabilities participated in a clinical experiment to verify
the effect of attention training with eye movement program. The intervention tool was the eye tracking—linkaged
attention training system(EYAS) which is computer - based cognitive rehabilitation program. All participant were
evaluated with four standardized assessment tools(MMSE-K, MVPT, CNT) before, middle, after the planned
intervention sessions. Cognitive interventions were intensively carried out for 16weeks, half an hour per session,
3 times a week.

Results: The results were as follows. Three intervention periods for MVPT and CNT showed differences in
cognitive abilities after the interventions as expected. The attention, response speed, memory, visual perception
were improved significantly compared to before intervention. The cognition(MMSE-K, MVPT, CNT) scores after
EYAS interventions were higher than before it's interventions.

Conclusion: These results indicate that the attention training with eye movement program have effects on improving
cognitive abilities (memory, visual perception) and response speed in brain injury patients. Further studies are
needed to verify the effect on various group and more participants(ex, child).

Key words: Attention, Cognition, EYAS, Eye movement, Eye—tracking
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