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FEZE

542 d7e HES AL ddor RANEClH e A&sto] Al kg R0 AA Wk &
ol WX GFS Lokt s3ich

AT AT S HEST &4 39y, MEAY A7 W T AB 2AE ARSI & A3V
% 18371 7124 A 3371, $A47] B 153712 JHagiet. A EHOE E SA= AU s
TASE st F 33, 31719 301 A8 Azt AlA whE Sz wste] W 573E Sl A
Zb g A2 Q1A A FoY, A -fF ik SE5 S48 S AA1E Dynavisions AH-S}
Qom, FA A - F 2 HE7] FAHTrail Making Test; TMT) & AHE3te] AlZb—25 A7 9] wig)
= S48

A3 LA EYOE TS e 39 tuAE - o T2 AAH 24ES FAT 5 e
Dynavision®% W3 £55 Qs A3t AZH ibg See FAXCR fod Fds Bk =9
AAA B SEAME 2T I Bloy didA 26 35 AR FofehAl FEE T TMT
£ T8 SAT AA-F AP S oA BmF I

AE AN EHOIE Y] A g2 HET B Az AA S S5, A4-2F A RO P &
g Btk webd A EYOlE L HEF B4 ok ¥4E A% FARTEY B8 &%
oz Abgd & 9% Aot

FAA HES, S £ 5, SHAIEC]H T4, Dynavision

I. M & TS a7k 58490 Aotk (Coleman et al.,

2002). Bot 23 A4, &g, 2R B ARl

A AR FeE SAE FHARL o] F FHoR A = & T §fo abe] =g 2ol (Johnston,
270 7 W= 87 otolA 9%, 9% 1l %7} 7]59] Goverover, & Dijkers, 2005) =521 o]F 7 A3]4]
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A A B A9 29| T AIAATE
gFolth(Lane & Benoit, 2011). dARF &
sl E4E 7, A W A 7T T A
FFe vAA = ol e T
(Akinwuntan et al., 2002; Marshall et al., 2007).
LA A FAA = A= F 90.0% o)A AlZHAQ]
A=0%, L& sk el o] A7 ARl vk £
o} AlZH Fo9e $a%h 24EoltH(Underwood,
Chapman, Brocklehurst, Underwood, & Croundall,
2003). 53] A7} HE S5 A 8 Al 7P Q%
Q4% A7 A=l dis) AAlA o wEA REgshs
9 45 sk el glo] Aotk (Roenker,
Cissell, Ball, Wadley, & Edwards, 2003). ©] A2} 1t
& ool B3 A=

& Aela7) 913 Azt A28

2N O{N O{N
fit o fo o

2
82 oo

ol Whgaks A Nk S Wil ohet o
Agshs del dels A W St EghEc

(Thorpe, Fize, & Marlot, 1996).

SEAIRE o] gk AJZHARI 7)ol o] Qe HES
S B 9 kel 2 2 8 HbellA v
FHES HAdttMazer et al, 2003). AIH 07 0|5
A 7150 Ao oo wgAlLE Yodl= FE
delo g RuFEtHFisk, Owsley, & Mennemeier,

2002; Green & Senders, 2004). w}2bA] = 27}
+4 7% 53517] Yelie Al vk o] A

Al 1w4-0] 'é—’F@. o]t} (Roenker et al., 2003).

% A & AT T2 3ol = U EY
olE] ¥, Useful Field of View (UFOV) A7t 35
o] F9, Dynavision & 4 Fo] H(Crotty &
George, 2009). 53] A EHolY T8 4454 <l
2] Afﬂ 33 52 F2A)Z 4= 9J o (Akinwuntan et

2005; Roenker et al., 2003), 1% A% 2] %]z},

;Sl] qE oo X E% T &4 7] el T
Q3F F¥olgkal ®ix il Qltk(Devos et al., 2009).

el A EY ol FHE A7 o8, A7}

P

Sol we ¢4 714 FINL 5 Ao

1o

(Akinwuntan, Wachtel, & Rosen, 2012).
Tx%/\]ga]o]aa A}%s} ES ,] g Oﬂ?-é_ /\L_ﬁi

B3 TH(Roenker et al., 2003). B3+ HE5 Skxjo]
A EAAEYOlH FHS 485 § UFOVE AHE-sto]

FIAHS woE A|ZHA FolE ) uhe 2% S S

27 k= Ay e BuEth(Akinwuntan et al.,
2010). 3HA|Tk o]2f3t REg- &£59] dFifo] AJZH4 Hh&-
[e]

H

ST PP B olFoREA A WS S
e Fol olFOAEAL o} BlEA gt 1

gk AREA 0 2 A7} &l A 2R =00 Al —F
HkS &2 gHAESI F38A)7]7] S84 = Dynavision
o] ARE-FItH(Vesia, Esposito, Prime, & Klavora,
2008). 3] Dynavision Az} HES- £ 55 SA5=
H]Oﬂ 0101 /\]ﬂﬁo] u].o 5_1:9} /\];@]]x%o H}-._g_ 5_’\_1:2

ol AlFA o R 548 4 lvks o] vk (Klavora
et al., 1995). oo & A5 to| A= Dynavisions ©]&
3l A4 RES el AAA Hkg £EE HHE S5

o] LAAEH O Fdo] HEF &AL A7 ik &

pul

1. 1 DAt

2 ATE UIA K el st HEF 84 3HS
oz AIPE QT tidAt A% 7S v 7E}0
™ Devos 5(2010) 2] A+5 skl ch(Table 1). 2
AT S uy Y ATaEesds)e] Hols
Eyate] 285 tHIRB File No. KYUH 2014—08—
013-001). 9175 Al&sk7] A A7 gzl Al A+
o] BA N & Fs] Aetglon BE AT o
ARz AT FYA el Argatlnr. A 7ol Fetehe
i dAE HeFE SISt
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E Rl
oh &% S ek B¢
2. g+ &4

2 AT 7PEAE A5 (single subject research
design) = AB AAE AFESIGITE d4-E 20149 9€
18Y7E] 104 23974 6F &1t & 183]7] 2 %135
At 713" A 33]7], 4171 B 153|712 AAHSC
o, FAQE 7+ 3719 3087 F 332 Alsgich

1) 7124 A

<A ¢lo] Dynavisions ARE3sk] A
M L AZHA Whg S5 AAA] HRg
om wiA|et 5)7]0) 4 whE7] 7AF A, B (Trail Making
Test—A, B; TMT-A, B) & &43}3]t}.

2) M7 B

AUl s a9 R Aesie] B
&3t § Dynavisiong AH-31] /\]Z} 9% 1S )
9L AIZE G S, A Wk g ik SARIsI

rN
>
st
o)
S

3) MEIt
A £3 5 TMT-A, BE AH-sko] A5 71E A4
=

w
J|)|I

JdH S =

—_

) 28 A& 0|E
LA EHo)E= STISIM Drive System (M100
Series Simulation Systems Technology Inc., Hawthorne,

Table 1. General Characters of Participants

CA) & AHg-sktt Aol Al 60~180° ] AlokE A
o= Al 7He] BUE], 7 RS A, 44, dex
242, wgd A A2, AR RUE el AR A
FEEZ E At (Figure D). AW 2= F 537H
ojm], L4l IHLEE AL T2 WiFCE 4 e
Agstar lek. olefgh -4 oA E1HJ+ TR %
I, QN Ao F3, BAF A B
&g 710157, wAkE 3 218, AAEE 78 5] A
o] AlF=o] theFst 4 AdSelA F-lo] hsaitt
(Systems Technology Incorporation, 2013). ¥ o+
NE= AU E FAIE AEsigl om wo] e} A
U 9 Alto] AFEX] A A-&3s1oieh At 13 2
T & SN EE B ARSI o, gt 38 154
Q8 & URE ARESo] AT

Ty, &= ou

2) Dynavision
Dynavision 2000 (Dynavision International LLC.,
West Chester, OH)> Y& @52 Aok= &3l A7t
W A7} 214 (peripheral
visual awareness), AZ}% =28 (visual attention)
I A= WS & (visual— motor reaction
time) & 73kl %%3}55 A= ATk HA ZF
A7t 88~97% = AA-AHARY AR EE 7HA]
3 )t (Klavora, Gaskovski, & Forsyth, 1995). He]
A 2 #H(165x120cm) bl 64719] HS o] &
o] = A1 X 1em) AFFE HE0] 559 A &= Hf
dulo] gtk 7} Ze ) 3 ARk 30%, 60%,
240% 372 A4 7Fsshh(Klavora, Gaskovski,
Heslegrave, Quinn, & Young, 1995) AT =
A2t G- S50 WSS Yoty 99
M, A v S5, AAA vk S55 v S48}

AL B 11
act.

21 (visual scanning),

Age Onset period

Dominant hand Driving career

Participant  Gender (vr) (mo) Stroke type Paretic side (pre/post) (vr)
1 Male 51 11 Infarction Right Right/Left 28
2 Male 48 3 Infarction Right Right/Left 25
3 Male 48 25 Hemorrhage Left Right/Right 20
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(1) NU-25 83 7
self—paced T2 1S 2
= AR HES g A

(2) NZHH gtS £EQf MNAHE v &%

Choice response time 27318 28t & oA}
= A5 A E AHEste] AR H i) HES FETh
o] w] 30cm¥ Hojzl 4719 HE Fofl T2 = shte]
HEo] MGHH o] ES AHu$t W=A FE 5 A
HHe] HEC R Fole 5 slqlt o] g 2 e
253|718 =439 © ™ Dynavision?] LEDZHe]| A A]

=
A g £rg )=,

3) & BH=7| AAL (Trail Making Test; TMT)

Halstead—Reitan Neuropsychological Test Battery
(HRNB) &] Q502 A73deehs myea] AdeT
% w50 ARES = Qltk AARE A2lSk (processing
speed), 43} (sequencing), A% 94 (mental
flexibility), A1Zt—&% 7] (visuomotor skills) & 574
3th(Bowie & Harvey, 2006).

(1) 2 2=7| AALA (Trail Making Test A; TMT—A)
&1 Qlol] 2291 27 A ffel] AR = uijx] E o
ol AR AR Fof 7Fsgh wE AR el A 110
AAAT = ArRITE Al - A £%(visuomotor

processing speed) £} A1ZF &4 (visual scanning) < 5748

4= 3ltk(Aslaksen, Elvestad, Scjafera, & Amkea, 2013).
AL EAlel ARES: S81aL 53] o] @FE HolAut
S7ATI0] 5 0P AQER= 79 FEITHKim & Hywun,
2004). & A7l 7P s dbdAks slaloH S
A, 5 sk flal 7124 AQ) wiA|ut 3719k AR}
Aol S7daltt

(2) 2 BHS7| ZAt B (Trail Making Test B; TMT—B)

Y-S Aol dyplS FAUR AZAATES o]
Yot & Agela= GdupEls Tt o oh 2 AEE
S-S ARSI YHKim & Hyun, 2004). ‘1-7}, 2—
L}, 3-tF 0% 7hs gt whE AR dlel] Ag o] 94
Stk BA14 52219 (divided attention), ¥3H4] $22]9
(shift attention), A #<-5% % (psychomotor speed)
= 71 4= tH(Aslaksen et al., 2013). TMT—A%}
TUs W o= Jaysglon, Hrpt sk dldAbe

71ZA A9}

ofy

71 B 8718 SA47 A2H 2=
}_o

= B8 ula - BAEeIch ek A2 & Mt
A ks S5, AAA WS S5 sk foe AT

2
)
~
i
=
>
~
o
o
=Y
[+
\]

FEFHAE V10 sl SAV] BY 74 3V SRS
T 7R 22 gho] Asio] 2317 ol vehd

Figure 1. Picture of Driving Simulator
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u) §-2m)s M7} 9l Ao R A s (Nourbakhsh oAl 63.3371, A7) B 75.73/0Z thAa 25 7)1 %

& Ottenbacher, 1994). & 574 F AZ-5 w8 4 Anrh Z4)7) BolA w8 A7} 271815tk 547
A A7t ik S AR g S5 WSS BRlslel Bl )24 A Had 2RETA T o)l FHE

A A vl 24 splom, TMT-A, TMT-B9] 574 o] T 7 o)Ak dd%o g Eh R R EAA 07 Soju
gkslell tigt oS AEEIi: R AR BAS 3 HEE B d(Figure 2).
98 SPSS Version 20.03 A8t}

m. o4+ Zxf gPdAl 39 o] Al WS S5 72 AR 2A)7)
BolA Z+A2 wolth oAl 18 42204 38%, U
1. NZ-25 83 /4 H3) A2} 2% 5xoA 38%, TRl 3 A% 34x=

FA AR A Foll AS Bk A B A

A} 19] AZ—$% HkS g 712A AolA] 7] BellA 7124 AS] Bt 2355314 HE o) d]l gt

48.337, ZA17] B 59.1370, tiida) 2= 7124 A9 o] 77N o] A&Kow e R R FAX R {9
A 54.6770, A7) B 65.0770, thd}F 32 724 A ngk M3kE Bt (Figure 3).
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Figure 2. The Number of Visual—-motor Response
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st

3. MHA

0l0
Ap

T H3}

bt 379] AlA) WS- S5 7130 ARTH SR BolA
s BOTh tdR} 12 724 Aol 89%, 47| B=
0.86Z, thdAl 2= 71241 Ao 1.07%, A7) B 0.08%,

VAt 38 71241 AdllA 0.74%, SA17] BE 0.60%2
B tYdAl 294 32 SAP] B 715 A2 sBatet

¥R = opdel ghEo] 7l opd Ao 7 VR
2 BAFSE Fou|dt H3lE HcH(Figure 4).

4. TMT-A, BS| S8 & - F H|W

TMTY Axz tAA 2 < A i‘:ﬂ
FJE T Table 2). tdAFES] TMT-A2] 7, A
R A 12 11.05%, A} 2= 2.92%, rﬂé}x}
3 2.45%% 7HAE ek w3 TMT-BolA = thadat
12 37.50%, oA 2= 10.71%, oAk 38 1.83%
2 75k (Figure 5).

D‘: /\]71—_ o

i

FH A e] F Fololl #gk Ak
SR A ek Aol FH4lo] Rolx| 1
A= A2t 7§
gl Abs) A e ate] &
H}h(Lee et al., 2002). Ezﬂ A ZE 1.2
2% 22o|th(Underwood et al., 2003). A2+
7158 AAEsE 7 HEF B 249 o]
A A #™ (Marshall et al., 2007), ©]= WA}
15 doy)E= F9 Yoz »BuHEth(Fisk et al,
2002; Green & Senders, 2010). o]l ¥ Aol A+=
% TS o R A EY o S 445

Fal AZbA] kS St AAH g

ks
f

% oo x

D{O _IN =

o
- =
Al
MR
=
=

o} Dynavision&
0] HistE dolH i} ‘?ﬂ"ﬂdr

AT A 37 B WO 48~5140]1, 2
B8 998, 190 Mpa e, g o
Wy A 9.EFo] SR u4 Wy oy 13

28] F52 225, WA 32 50| et 247

Table 2. Compared Before and After Intervention of TMT—A, TMT-B (sec)
o TMT-A TMT-B
Participant : : ; ;
Baseline Post Difference Baseline Post Difference
Participant 1 43.40 32.35 11.05 161.09 123.59 37.50
Participant 2 21.17 18.25 2.92 59.93 49.22 10.71
Participant 3 20.97 18.52 2.45 57.21 55.38 1.83

TMT—A: Trail Making Test A, TMT—B: Trail Making Test B
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Figure 5. Compared Before and After Intervention of TMT—A, TMT-B
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Ao o] 87t 7hsaid Zlolzt it
AT A= Flsh7] 98] DynavisionC. & A|Z—
o

A, A2 NG S AR b ST i
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(Brunner, Skouen, & Strand, 2012; Dromerick,
Edwards, & Hahn, 2000; Platz et al., 2009). w&}A
TH7I] FerE AR 3HA) IS = 7
ong 7o FANGS AlFshe o] 7w duEs
Ewshe B3k 9¢ Zlolek AZHEkChol, Jung, &
Chung, 2009). B35t #1713ke] 11704 o3l did=t
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N
N
s
22
o
H
>,
=
|
Mo
o
o
b
b
1o
oot
o
ro,
_O|L
~

o, o

iy
A=)
g

30 TMTE FA A, F AR
TMT-A+ 2.45~11.05%, TMT-B
Asgeh. oleld Ak dREe
o) 5% K7 9% 8% Tk obd e

ok, tAES] AlZHA vk £

N
i
P 1o

rir
—

o 00
w
l
w
~J
o)
o

oot
of.

ofN
of,

P 1o
2
ol

ol, b

B

N
brorr &

STRSRRN:

©
o
o1
!
©
=
wW
P
ro
=
g
=
2
=
=X
23
olo
dp o
S
1o N
N
ol P>
N
N

1o,

N
b

o

b d

)

=) £
oo i

3% rir
o
£ o
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stk (Akinwuntan et al., 2010; Roenker et al.,

2

an}
N
I

e

2003). B3k wke S5 A7 AA R el Sl
Avp A7 whe S7F FAeE A vk £S5
I S Felstal o A7 wke Sino) e
o] F5F A Wk &) e T A el
o ol 53R ASE AHefshs dHgel Az o
oFgol= Al7HA Wkt BE o Adshs AAIA Wk
of ol &4 el 9lol AV il dT= =

2009; Fisk et al., 2002; Green & Senders, 2010;
Roenker et al., 2003).

2 AT A9E T A gl EHo] HEF
BAke] AIZHA WG £} AlA1 A W S50 Vs ¥
Zdoll EaHAolehs Ze & ¢ ASUTh A7 A1A
S0 P B2 T oA Ve A 1A, 9
39, W A5 A7 T2 A1 dse] T aiE
Kol (Akinwuntan et al., 2005; Devos et al., 2009;
Roenker et al., 2003). T3 SAAEHo|EH ] A&
HET A Akl 9173 ARl E)lsto] 25
o] oA s =Y F U "ok e A4
Zrol VA B FA S =Rk o] Foi R a1 A EY)
ole] F&l J¥}e] VIt AEA o HeF A7) X3y
A Gkshet. wheba] 5 ATtellA= Rkl & =
i, A EelH F ake] A& ol dst A=
ol Lukslst 4= Sl A7) K E|ojof & Aot

V.48 &
B AT A Aelel 592 1ol 5 gl 9l
Al ATE Bl HEF Bl A B A
B F AZI A WS 2 WEkE doln g 59

ou AB AAE AMEF] 7124 A 33)7], $A7] B

153)7]1% Z3kst = 183)7]7 X3 E et

AT Ay} HAEEOIH ] A8 WEF At Al
§ &0 el aydolgick TMTelA

3] =]
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Abstract

The Effect of Driving Simulator Training to Visual
and Physical Response Speed in Patients of Strokes: A Single Case Study

Oh, Young-Ju*, M.P.H., O.T., Song, Ye-Won**, B.H.Sc., O.T.,
Lee, Jae-Shin***, Ph.D., O.T.
“Dept. of Occupational Therapy, Konyang University Hospital
“Dept. of Occupational Therapy, Yusung Wellness Rehabilitation Hospital
“*Dept. of Occupational Therapy, Konyang University

Objective : This study applied a driving simulator training to stroke patients to identify its effect on the speed of
visual and physical response.

Methods : The study was conducted on three stroke patients for a total of 6 weeks. Of the study methodology, an
AB design was used. During the study period, to each patient was applied 3 sessions for the baseline A, 15
sessions for the intermediate level making it a total of 18 sessions. During the baseline period only Dynavision
was used to measure the visual and physical response speed of subjects, while during the intermediate period,
Dynavision was conducted after a driving simulator training scenario randomly selected was applied for 30 minutes
for three times a week. During the last sessions of baseline A and reassessment, a Trail Making Test (TMT) was
carried out to verify the visual-motor processing speed.

Results : All subjects that had undergone driving simulator training showed a statistically significant improvement in
the visual response speed. Physical response speeds all showed improvement, with subject 2 and subject 3
showing significant improvement. In the TMT all subjects had improved.

Conclusion - The application of a driving simulator brought improvement in the visual and physical response speeds
of stroke patients and an improved visual-motor processing speed was also confirmed. Therefore, driving
simulator training in stroke patients can be an effective mediation tool for safe driving, by identifying the risk
factors in driving in advance and lowering the risk of traffic accidents.

Key words : Driving simulator training, Dynavision, Response speed, Stroke
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