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NEF PAY £A5e 9FE WAL 8

AE, oA, REAT, AE
A EAR HEEA A 0 g0)4
“Aekriela 291 8k

ZR2E
224 B AL MEF Bk @A I U V)5 FE A5 B dolen E
& tAEe] T U P15 FE B9 eadie ojue dlo] $15W] FF& AL 9

=A] elslara} s,

A O Ve s 7k sl vliesd AAZ 71 HAFMotor—Free Visual Perception
Test—3; MVPT-3), =% A4 7|5 #AFManual Function Test; MFT), Rapid Pace Walk Test,
The DriveABLE Cognitive Assessment Tool (DCAT), 3t=d %A% (Korean form of
Geriatric Depression Scale; KGDS)E A3ttt BE HANE vk didAE AUz 4538 H7t
STISIM Driving Simulator (OTRehab_2.evt) & &3l thd=te] 2dFade] S vAE 2AS got
Rk,

Ay HEFT A A2 AAZ 71, AA 71T, A 7 2 #-dAo] Uit A wEEA|
e AR 715 (304 A=) # 1A 2 92 FF, F 48 AR BY U5 H - F YA

W 2pdolede AAZE 76 (33 A EE), Aol Atas AR Vs 4

4 & FF, T Ale AR 7 (KAE @771 # Q1A o] TS T YA
ALY A7 G s 75 FEEe]l 9% XL USlH FF &
o] RE3 LA ool ff3t wWEy wgA;S LAY o

ARE AT oH, FF dTME vE AddE JEE AANE 5 & Aol

FAY  HEF, 24 AECIH, AL
I. A E (Galski, Bruno, & Williams, 1997; Kwakkel, Kollen,
van der Grond, & Prevo, 2003; Lundgvist et al.,
OFA3F $AS Z=alal=t] QolM A7 9lA], S5 1997; Mazer, Korner—Bitensky, & Sofer, 1998).
2 49w APse A5 9iSoltkDavid,  A0lEhE BEE AAZ 71E AAE 758
1993). AT ¥EF S5 25 7)sold oA, 7 W 717 B8 sk vk s o))
A 7 oaAE E ohbdola Zoll7) vl ) wjio]th(Perrier & Korner—Bitensky, 2010).
ol ebddt &AL skt Qlo] EAZF A 5 vt 2o Fod QAT FolM A7 Vst A
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FQa Il Sl o] A o] Bas
12l 90% oS AlZto 2 HE] RlolEo]7] wjEolth
(Bao & Boyle, 2009). AT A2 7} el ¥ &% &
2ol 75%7} A dH= AlAsA =)o g AAFAQ o
G s welstd, Qg oleE v sh=
A2t 716 Zele] 91 5 shtoltH(Lorenze, Cancro,
& Plains, 1962; Warren, 1993). 53] A|A|Z} ol
s Fsk= Qo] Welr 2 Qe a4y
(Gordon, 1993), sFdst & 4& flslir= A =
sl atar AdshA W o Qe

otk (Lee et al.,, 2002).

AAZE 7)1

A& %OH%% "deﬁ}ﬂ] -‘”4@ "’F Ue Al
AAls, Als ZA, 21 2] 5 Bx AR ES 45
2 o= 5 Slofok sb7] wiolth(Staplin, Lococo,
Gish, & Decina, 2003). &3+ A4%t 59} & 24
& oA HES A glofok ab, 915 g
A& dAgolelgl Hlo|aE wWE FEeHA FE
% 9lojok d}h(Staplin et al., 2003).
Qg - 4-E Wallshe B ohE 94 T sk QA
71%8] Azttt Q1A 7|5 olle WHEF EAtellA &
8] Fropm 4= gl Aol =, W 7o) A 34} F
25%7F A7 29 A 7l BEE Holv, F
A 7] 75 Aelle 50~75%NA YERE S2doltt
(Desmond et al., 2000). 1A 7] “golli= QHd st &
Ao FEE vA = Q4R AFANL HFo] Tt
= ol & shbolth(Rizzo, McGehee, Dawson, &
Anderson, 2001). ¢1#] Zolj7} Q&= skxFE0] 27 A
i AAE FE AARS RAEES o9 Brtshs
A5 Ay Rokr=d), E2F AR 24 58 U9
AEEE 1% Ao Aol bl ke Ae 4
Al 12)8k= Zlo] o]37] wlol] Abare] tisk f13lo] &
St Aotk (Wild & Cotrell, 2003)
AAA AEHA 03/\] 5 SAke] el 4
< Qo] = o}UrO]D}(No 1998) g4l
iEﬂéi?ﬁl?ﬂt“Ml L dorA, 4
= el vkse] QP E 2
T} (Hennessy & Wiesenthal, 1997;

mlm
Mo A ofk o\

O:.:

W
o
=
g

Minnesota Department of Highway Minnesota Rural
Truck Highway Accident, 1951). =7 Q1 A%
T HEF WEoR Qe WE= ¢lof, */IA 7
‘%l /\JXH 7152 Aoligt ERRle] TS won S §
A sl= FgoA A7IA Dk (Moon, Seo, Nam, &
Choi, 2004). 53] S5 4214 AEHARE QI3
7 WIASHA Uehbe A olE Vs AR <
sko] gk okl e) Wit AleAowu) AbsjA o R of
Aol AHstHA WA Eok(Park, Jang, Lee, &
Park, 1999).
olHH XM AAZ s, AAA Tes BIES
AA g AGNAR] FE7HA] FE o] Q= EEoltt
(Perrier & Korner—Bitensky, 2010; Rizzo et al.,
2001). “goli]l &AL ol Sl thst ofalj ) ol 7

=g ol whet ARl :%XL o] S Eojof
3 Woo, Ku, Cho, & Jung, 2011). 3FA|5F Fufjol A
© st S Al 9 A HALE SR
s AAAE 8l HHEH Aokl 4 sHe A

A ow el o= girk(e]4, 2001).

Feleo] AR Steh g Ze e 2
Qo] Folual Q= Ao, Felldl +dAge] &
207 o]Fojd & Q= A3et Hrhe} o) g
AR - =2 ] e o] Al7]=H vk (Kwon,
Hong, Shin, & Jung, 2011; Park, 2013; Woo et al.,
2011). 7MEAQ] 543} ol st AT =44
g 27 9 Fol EEMO*E%«] Qb gE - W]

74 ol A fld e s gl 248 5
ojo} 3t} (Korner —Bitensky, Bitensky, Sofer, Man—
Son—Hing, & Gelinas, 2006).

ool ¥ Aol HEF FAe] 7 St 4
Cagite) 981 o1 stofin, 1 7Y ol W &
ArgYe] o] vlwstalat sty g tdAlEol
THA L = 7l g skl faelME omE 2l

o] A FFe VAL A=A BQlskA} Tk
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7K gy el uigl 2 LR E 2 )
S g o R Sk & Aol Fej et tpdate]
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Table 1. General Characteristics of Participants

2. A BR

tdAte] 2k 7158 e B7kek | Sl vlewd Al
A2} 715 AAFMotor—Free Visual Perception Test—3;
MVPT-3), ¥&% A 71 AAHManual Function
Test; MFT), Rapid Pace Walk Test, The DriveABLE
Cognitive Assessment Tool (DCAT), 3= =Q1-¢-&
A% (Korean Form of Geriatric Depression Scale;
KGDS) Z Aldaiqltt. 2= Ak vkl tdaks AJdl=
7S ksl 18l STISIM Driving Simulator
(OTRehab_2.evt) & AAI891T.

w
Al
(02l

£
1) AxZ 7l
MVPT=3% ARgste] SAsglon, digAizt 2

114 ool 2 141 4% H71ch 2 ool

(M=100)

Characteristics

Subjects (n) Percentage (%)

Gender Male 22 88
Female 12

Age (yr) < 39 years 12
40~49 years 16

50~59 years 11 44

60~69 years 5 20

70 years < 8

Paretic side Left 12 48
Right 13 52

Onset (mo) <1 years 4 16
1~2 years 4 16

2~5 years 10 40

5 years = 28

Driving 1~5 years 8
experience 5~10 years 20

10 years = 18 72

License renewal Renewal 5 20
Not renewal 20 80

Currently driving Driving 4 16
Not driving 21 84
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£ HEEY A7 715 A 67 S E (12
1710 1, A1Z1 S 1, 57 A, 2, A
242 914 2, A2 B71719) 2) s SR At
Gtk A7k E2E el A7 7)50]

319,

B3 7]%5-2 Rapid Pace Walk TestS AME-3Fc
3.05m2 AgE HojA] HEoker A &) Al 57
sfo] ShA] 8, X9, Ve, 18 sEES ¢
obE 7 Stk AR} 9% oY g 4 F Ak A¥
o] 7t} #adsdo] lth(Staplin et al., 2003). ¥ -
M= A oM = HAHES] A E S8l tdAte] 715

i

o

.

o 29 & o] Rapid Pace Walk Test #to] 55
tAke] B 750l FrkaL siAskgivh

4) 2R &

DCATS 1A &4e] Sl 247E Adab] 9%
a7 gjoltHFigure 1. &4 #dd A 045 =
& = = = FrkEA 25 5 9 24 (motor speed/
control task), H% 8 X4 (attentional field task), &7+
ek 2l A% (complex judgement), 5] %%k (attention
shifting), 28 75 (executive function) % &7 A3t
214 (identification of driving situations) & 7A€ th
(DriveABLE Assessment Centres, 2013). ©]= %3}
Sl ES STy HrF Ad gES AAEErh

2 Aol tdARe] A s S8 28
ARgIATE =R HE A SES HE el A
SE= WA on, ¥ gEe] 55575 At

A F<Eo] HhaL siAsglth

19 of

Figure 1. The DriveABLE Cognitive Assessment Tool (DCAT)

Figure 2. STISIM Driving Simulator
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i dAke] = s S flal KGDSE AAR

ok F 30w oE MdEo] Qlom, fof, ol o] 17

HAEZA $= A AEFS =2 AFE 2

(Jung, Kwak, Joe, & Lee, 1997). ¥ oA = it
=

A9 A7t ELFE $& FF0] wrh A,

Mo
2l
o
o
ftjo
o,
N
N
o

171 915k &4 AlEdo]E= STISIM
Drive System®] M100 Series Simulation System
(Systems Technology, Inc.) & A3 tH(Figure 2).
Ao A ARE¥E OTRehab_2.evt= STISIM Driving
Simulatorel] W] Qi shedolH, 2214, 420 ==
oA Lo 7 Q= wEFEFAAY AR, AT, o
AAD, AR, Y, U 9 S8 g (7101571, B3R,
FAD FOE o]Folxith

B ATl A AlEEelE s i3k Sdrds
gRlak] S8l ARSEI T 5, Tkl W, Ao,
AP (RPAdole, F5) 9 QREAE, AAIEA) STt
ASTE, A AR AAAY 2 F 428 MK

=1
B2 el 5ol ok s sk,

7o) HA8 SPSS Version 12.08 AH-aF] o m,

Uk o] SAAEE shltt Ak Ak dnks
543 I 24 V15EE Lotry] S8 weEA T
7IEEAE ARSI AR Ve et 24
TEe] FAAAE LokRT] f1810] v]oj A
= AHgon, 7154 59 8] 4w Told 9F
o] 2 2Rl s S SAMEE vsE
42 ol gt B $AA FoaE o 067 st
Atk

m. o+ 2
1. R Jls 20 OE 284Y
1) Hexie 715 s 2-ARQ| oty

Alzto] gl om (p<0D), T4l M (p<.05), A
o]eH(p<.01), 2HAo]er Ak (p<.05)

77 2ol QT B3 85 A Vsl 275 4
AAE (p<.01) = AR om, A5 A 7153 245
& Afo]of A 2] Adahd2 ERlsh 4 qloltt di gk B
g 750l F275F AAAYE AAXIL(p05), 5
37t 5ol o (p05), T 422 AR FolA|
(p<.05), ZHAol& Alal= EAAEAUTH(p<.05). & F
0] FETH A HEEAITHp<.05) H F 28 ARE
(p<.05) & dojxlom xpAloler Alal(p<.05) 34+
sojutal, #HE5(p.05) 3 Fo EqlTh 5 1A

FEol FETF A AEEAIH(pL.05) o] FelA 1L, 2t
MolEH(p<.05) I 2= AL (p<.05) s ZolS9itt
(Table 2).

2. LIAI] X430l S NAls 2o

A WAL AT s F B Aol £
255 gopon], AAAE 82 293 477)5e)
852 Boldth B 42 NS 8570 85
% Solgon], waslsol £255 otk 34 3
e RAYIF] FLEE webgy, FA Bt A
Holg A5 A4 715 F 318 Aol 45
% Aok, Aol Al A5 A7 715 3 A2
A 94 )50l £L5F ZoIE0M, FE A A
A7 75 % AR W71 Tle] £845 ol

o)t} (Table 3).
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Table 3. The Factors Influencing Functional Level of Driving Skills

D
Independent variables B SE Vs dj;;ted F
Brak.e reaction Vlsu.al pe.rceptl.on 18 05 61 39 12.75°
time (s) (spatial orientation)
Stop distance (m) U/E function of
affected side 9.10 2.79 .58 .31 10.65™
(proximal part)
Length of run (s) Depressive level 20.68 8.36 43 a4 5.93"
Gait function -14.42 6.79 -.37 ' '
Speed exceedances Gait function .19 .08 46 17 5.92
Centerline crossings Vlsu.al pe.rcepulon 395 1.06 54 96 9.46"
(spatial orientation)
Road e'dge V1su'al pe'rcepu'on —2.51 72 -.59 .32 12.34"
excursions (spatial orientation)
Off road accidents Vls.ual perception 318 137 5 93 7 80"
(visual closure)
Collisions Visual perception
(visual short—term -.75 21 -.60 .33 12.86°
memory)
*p<.05, " p<.01
Iv. 1 & AT dukE AH ek F-Eolth(Mazer et al., 1998).
ik ohel, A7) 715 Feld) 2P A e 4
SAL AR Z 75 AAA 7 R )5S wFEe  WHSAIRE T FE 9 Apdold A7k wae A
AA1ARI Fi k4] g3to] Q& ot (Perrier & olg Aba, AlZH ©@7)7]92 S AR R Q%10
Korneer—Bintensky, 2010; Rizzo et al., 2001). 7o} 2 FRIFT
019] &AL Holl Ao} Ulgo] ula} AR Ao ARA MVPT-3 F3o] #g 247 3 wde 4 F3
ol S AAE T 7elo] T Qah o]= Ea) oA & RS B A o] FIE = (Park,
of W E S Qe eSS Belsha was) o] 2013), o= AXZE 7 % B A, A2 s,
of &} (Korner—Bitensky et al., 2006; Kwon et al., 1242 ©717190] 3k wxle Zlolet Azenh 5=gt
2011). ool & AFM = HET A 75 T2 717192 AeE Hole A 7ol ofefgol
2AFgTe] AANS OLO}Lj 175 o e & A= 71E A9k AfolHo] AT Budson &
A8 v walel), wal qwx]—g o] Al 713 %= Price, 2005). ol w3 ©@717]9] o] ofuzl Al
ofmg Qlo] elph} £A%ao] JRE wAT Qx A 24k X3k A W)]elo] FoF g

sklsigich
thAe] A7t 7o) Ee5% ) wkgAlo] 5}0}
Hom (0D, FoH AW (p.05), 240 1a<
Ao AFAL(p<.05), F= AFaL(p<.01) 3]
Seit}, o] Arke MVPT-37} 925 849
2 dE% w), BAH O fol8 ke »}E}Mu}t 7N

= Aol Aol

Pacig] 7
ofof sttf= 7|E AT-¢} AX|SHH(Kim, Chang, Lee,

Kim, & Kwak, 2011).

A5 A 7153 £ ARl e Kl
b qLom, 55 44 750] £ AAAIE o)
AT(OD, 53] 85 29 A 7158 A

AR 823)x] 20149 224 A4z 55



Aojx= F dlo|qlet. ehA FA A e} 2o
dde ARFloy, =5 A Ve 53 AL
ATk o] Ail= IS F2 73 599 S 8
= A 3 AuE IS AE sk B2 7]
=3 RS o] o] & QS vXIvke e} AL
2 AAsh= golth(Filiatrault, Arsenault, Dutil, &
Bourbonnais, 1991). 85 74| 71%50] £4] & i
Az A5 vk o] 83| sl dEs Ao,
35 A 7150] T WIS 45 A E olEshke
A%E Blth ds 2245 S8 35 A el
7)ot BU #o] o QlSel i Eaekal A ARt
Aol o, AR T2 Aol bk 2o ok
S Rtk AT dxske FEoltk(Hennessy
& Wiesenthal, 1997).

Ak Bl 7150l 555 AAAEE oA
(p.05), 5 3157} ot om (p<.05), & A9 AR
O AL(p<.05), 2RoE: Al EE3UHH(p<.05).
53] B3l 752 T A8 ARk Foln, ¥Ho] ot
T T8 dlolgitk B3 7% A A AYdat
(5.96+1.10) 7} ZH-2A2H6.30F1.16) ol vl F&
7150 VR om, 25 31T okt Aol dxet
= o|th(Jang, Han, & Lee, 2012). #}&o] Sofuiy
e T A8 Aol Y XA etk A
o ol 2 A= H5u FasH £ 13 7]so] &
Aol S 4Rl e vtk Eae UERltE &
Sk 13 7)o Ak 19 e ke wdAdo] Qlvhs ¢
Tob ARk HES WY ok(Staplin et al.,, 2003).

& ol 275 A AR (p<05) I F 4
J3H(p<.05) & Aol om, apdole AbaL(p<.05)
Sl EolWAITE 955 (p<.05) Sl Eolsith &
T 29 ARto] Zolu] B 7o Ale|glEd, 4
AA AEHAR QIS o] #ato g le] -3l
HAAR Y-S Rtk 7]E A7 YAk o]
H(No, 1998).

WG QA o] T A WA (p<05) 0] &
opA| a1, AP (p<.05) ¥ F-= ARAL(p.05) 3T &
oS3t} o] A= QA i AskE Kol w44
1A Hwtolld Belo]=L Q1A RESAZIelA Fefst Aol &
HOth= Avel A8} (Kim, 2009). 3FA9E 14| 4

>~

A e 7L 1971 wEolRhaL AbR et
ofgtell= lrell Hofet ti A= wAlrdyt
¥ JER A7E eokebd o 2tk 3, 35S
o] &atA] Fotth= Fol Aol ko] A Fd vt
o} Wt = 24 T skl siSivh EA, Al

2 ABA A5 % AAeole S ol g3 £4o] /53
A EEEES e SEE I
oF el Holt), vpNute w PSS £ % 14t
2 A 5 A B9 B Yol wE 5
SIcke Al oel Selska gk

2 Ao ARHOE A5 A of%
ofelgom QU A W P 15 7
o] tiaelA] £iela, AT vlA 57k A9l of
% 8| £ QT ARE NE NEF B s

gl Aofo] & 4+ ek

F_u mlo

mE

=
=
)

o
ol
ﬂF

V.2 E

 A7e HET A Al dFS vIAE 2
Q& doliy] ffste] AAET thdAke] dnkA]l 5
A3t A 2 A, @A 7N el w2 ds
lglon, ¥ W 9% v s #Rlsigin:
T A=Y AR A AAE, A 7]
oo HIEE e T B gl AoR Y5 HE
on, ZA HESAIZME AAZ V)5 (3 AdE) 2
M & FFE T 28 AR B V% E T
=, T A AolE2 AR Ve (374 A
&), 2RAlolE ARl AIAIZ 7]s (A 2h4 #4l) 3} 1E
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Abstract

The Factors Influencing the Ability of
Driving Performance in Stroke Patients

Lee, Jae-Hong", M.Sc., O.T., Lee, Jae-Shin**, Ph.D., O.T.,
Kim, Su-Kyoung**, Ph.D., O.T., Cha, Tae-Hyun", Ph.D., O.T.
“Belief’s House, Social Welfare Corporation Cheongmok Welfare Foundation

“Dept. of Occupational Therapy, Konyang University

Objective : This study was conducted to identify the relevance between the functional level and driving skills in
stroke patients, and to compare their driving performance according to their functional level.

Methods : To evaluate the functional ability of the participants, an Motor—Free Visual Perception Test—3
(MVPT-3), Manual Function Test (MFT), Rapid Pace Walk Test, The DriveABLE Cognitive Assessment Tool
(DCAT), and Korean form of Geriatric Depression Scale (KGDS) were used. In addition, an STISIM Driving
simulator (OTRehab—2.evt) was used to investigate their driving capability.

Results : Their brake reaction time had an effect on their visual perception ability (spatial orientation), as well as
their cognitive and depression levels. The total length of the run time influenced their gait function and depressive
level. Centerline crossings were related to their visual perception (spatial orientation), and road edge excursion
was linked with their visual perception (spatial orientation). In addition, off road accidents affected their visual
perception (visual closure), gait function, and depressive level, and collisions exerted an influence on their visual
perception (visual short—term memory) and cognitive status.

Conclusion : This study will serve as fundamental data for further studies on driving rehabilitation in stroke
patients.

Key words : Driving rehabilitation, Driving simulator, Stroke
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