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= o o] 5 =
AEIAZANE 7H &9l A4 ek €5 o
T = H
AAHARET ot olelEy
Foby', w7y, ol
B A ARAEE 4AR
Aokt A3 29t
FE2%
523 ARJARNE 717 w9l AR bd-S Yl AN YEuE P24 E dSsta, &
%

Ao =oE FrEEY AN a¥var] #4449 A
=7) 74/\} A (Trall Makmg Test—A; TMT-A), Q F=7] AAF-B (Trail Making Test—B; TMT—-B),
The Useful Field of View (UFOV—subtest 2) B ZAA0 2 Fou]at3ith(p<.05). 24 a337|+=
TMT-A”} 0.44, TMT-B7} 0.54, UFOV—subtest 27} 0.52%2 ‘& a¥da7I'z 4 4= o} =gt
Aehere angr] BAAY FYPex dEvto] FAHSE {98tk (p<.05). &4 afT7]+ 7
227} 0.83, FHEE7 —0.17, WEEE7t 0.70, BHo|A7t 0.47 233 K& -0.810]t}. whehA]
FHears} AL F 2, eEEE ‘S 237, BYolas ‘AL adAUE NT

AE : TMT-A, TMT-BS} &4 A] B3t A|AZ 58S H7FsH= UFOV-subtest 2+ A%
7H Q1 OX*Z}J - A IS f3 82 5 Uk T3 AP AoA SESRE ARk

=
Ao AAA S ulshe FAoAs S LAL A% 14 g 289 5 ok

FA] : AEQAG, 9 LA, ek, £, A4

I.M E =sfo|mry Afelo] W7 AHE WeZ|E g
(Petersen, 2003). AEQIX| ol = 75/‘1] o]ite] I

[1

A R

7 Q1A 7ol (mild cognitive impairment) & 14| 7] ol AAeHA LeRE o)) 3 B Sr)ela,
52 Astel 7] dA|e] Aol el AJHE Wk T2 719 o7t 9l A et X]UH7} e 9
W (Perneczky et al., 2006), 8 =3tahd ¥ 27] & o] &=/ Yepdth(Petersen, 2003). 7198 &35
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O YA Y8 E-s sEo] REET A
2o k= Holx] A=ThH(Perneczky et al,
2006; Petersen et al., 1999). T3+ &=sfo]wy ] 2
T SR AR, AAE AR FHAN ]
Aol Sk} dzstolmg o] A el ade vERd
Sel®a7k Ak (Galvin et al., 2005).

QA ATES Bl Aol 719E 9 Al
TEEE, AW)E, 7Y, 25715 5 AEAA7]
oM FelE Yell= Ao 2 B ¥t (Orgogozo,
Fabrigoule, Rouch, Amieva, & Dartigues, 2000;
Ritchie, Artero, & Touchon, 2001; Vilet et al.,
2003) olg]gh QA58 Ash= A =4 A

T o] ofHlwS =/l ek, 7Y FE T
7}/\1 7 WESAIZRS ZojA A 37 wlstell 271733kl
A9 F= 93845 57171 (Anstey, Wood, Lord,
& Walder, 2005; Fozard, Vercruyssen, Reynolds,
Hancock, & Quilter, 1994).

X
&
2=
-1 0

Az AR 2 F A A Se|A ]
#32 Baw sh= A5 E4E thehl] Hie

2AHE FAEAY 3SR Sk AdSllA ofel&
< YERATH(Virginia et al., 2009). &8t 7] &40
7 Qls] AJ7HA Hsiubgo] ke #2171 A 423
of QS ol AlET ol 4 F oJHes VERAT
(Cristina et al., 2009). oJAH &3delA b ZA
2 Qo7 £ olon 9o w29 FFo] =7 VeIt
t}(Lonie, Tierney, & Ebmeier, 2009). &, AEQ1A|
ol &4 258 AT sk B AlFEE
B A% 7F 9 o] s shar, HAS
A9 SHeA EUHEY sfof sk w23 IE0lt
(Cristina et al., 2009).

A2 B7}, S2FH, BIA
X“*i Ol—roizlui A0l ofele& YEhlE AlghEol
SHH O R HsHA A F YEE I15S Frlska
FAs) ek Sz NS 9% BwxT)7)e] o] g
1%*71%—% ﬂ%é}% T 3o] ¥ hﬂ_t}(French &

—r7} = 39l
379 SAE Xﬂ
St} (Classen, Shechtman, Awad21, Joo, & Lanford,
2010). elile fst 2dAE okl FHgA 72

48 dEAYx88k3)x] 2014 A224 A%

a9} AYX| 5ALE] o8] e AE0] A|EHoR
¥ Qek(Gourley, 2002; Klavora et al., 1995;
Lee, Lee, & Cameron, 2003; Wheatley, 2001).

FHo] M3 A4Eo AR FEQA ol 9}
=]l g=sto]uy AA; Alo] 2] gl wak A
T (Frittelli et al., 2009), ==5-3%7}°] H] 01]
7k 915+ (Wadley et al., 2009), 231 3] #
T-(O’Connor, Edwards, Small, & Andel, 2010) —.;;O]
Busa ity =35+ FEIA el 220 A5
gl Mena Fojea) 2 sl ko] FE3]vel et A
T-(Uc, Rizzo, Anderson, Shi, & Dawson, 2006) 2} #|
7y Ay, Ad7s, 7199 &4 BEel Ak A
(Eby, Silverstein, Molnar, LeBlanc, & Adler, 2012)
0] BaEal Qlvh oite] A= AEQJA o)
LAARe] FoJ o A E e} e /IA]7] 50
TEY BEErE A welo] vs) vke-E 914
tsh=dl o e *]Z}% 97 grfu Attt
(O’Connor et al., 2010; Uc et al., 2006; Wadley et
al,, 2009). oJA® A7) Ak gk QFdwAle]
A (Lonie et al., 2009) ¥ 4 ¢34 2] =7 Anstey
et al.,, 2005) g o] IA7]so] Lo vA= F44
 FF¥ES T2 oL lk(Frittelli et al., 2009).

TS =l Ak 4 $1EA gl flEl 1A
7VeTE ARES o] dE AghEo] Rt
(Helena, Hoe, Kurt, & Torbjorn, 2011; Ines, Mario,
& Joao, 2012; Joanne, Mark, Philippe, & Kaarin,
2013). 1 A3} 4 7H7] AN(Trail Making Test;
TMT), the Useful Field of View (UFOV—subtest 2),
7ol g A4 e ZAFMini Mental State Examination;
MMSE), A Az28]7] AAF(Clock Drawing Test; CDT)
50] FRIEGITE I Aol ﬁto]x]”"ﬁ A7
o &4 A¥Y RIS S8 +AdAEE *}&O}U%
(Cristina et al., 2009), #F HF7I5REC 2 $18

o Sgith 2euh ARk st 24 NS 5—.”
at7] dsliME 2B e} AAHTHETE HEete] A
g3flof gt E=3 & ] A vehds g east
A7l W 24 e, S A5t
7] &l AHEEE Q) 7VeTE Elee Y
o] Fgsir}
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= okAo] B3 BAHPH o 2 (Hedges & Olkin, 1985), d
ATFAYNES S H8l SA Aol gt avE <] | ERE-4]
n)shs Z¥A7] (effect size) & AFESl] 48 W

Motk AIABIET-E ARG el 2] 24 9 2. AT & XEsd B
S g1 =19 wERTA] AFtellA UFOVZ} 7HE
23 X H T2 B 159 0™ (Mathias & Lucas, 20002 E] 20139714 S35 Amelx g9} &

2009), HEF § G e wleRA] A-elA] AZ=so] Bet ATES gPto st 2 Sye &
= TMT-B7F 24d5da 748 & f8s B30 g0 gange 2aie] AN s, =5 AAL EBSCO

LUDEE LESER = Shan I B
- 2=A) I O 2O o . .
(Devos et al., 2011). B3E =4 eli]le] w42 4] (CINAHL), PubMed, ProQuest, ScienceDirect <

&t 1A 7k A Wechsler /3918 A5 7AHSivak & o] 851931, Aol AlgE FAo]ol= “Mild Cognitive

Olsen, 1981), &5 § 23] QA2 7} Impairment”, “Older”, “Driving”, “Safe” 5| it} F+

EA] Motor—free Visual Perception Test (MVPT) £} o] A} EEAow T HAL ZaEte] &

TMT-B9 #8Ao] Bu¥t(Barbara & Mazer, 17719] =2-o X530 Figure 1).

1998). o]Ad M= v& /I dys2FE S

Ay EFehy] Sl AeRs AU S ARSSith 3. A =20 MA
ool 3 AFo| At A Gol) SR $H5

7} #AE AFATES HlaAste] BEJA Gl &

A

A7) BALAL o5 LAk L osg =
el & Aol E el ek S A, BART} el AR AT
7 7] gJal e 4

)

AE =51, 4 YFAS Fol
= bl TENR LS A 7 o2 T1uw
Cfl “ﬁEO‘lZZLO ” 3 ‘]/\]"” L_C‘)‘ Sﬁx 20
e AABIETE dohu g wei B, TRV T el it e
e TS 2T AT
AR, BAEHE S5k 184 oSl BFshe A
I ois upy AT ARG AT AT
= A, &3127] AR $1%E dolEl7} AlgE AT
M
AT ARG $AR BASAL NEE o e e o o 2 o) =
. . - - ~ O T U= U = 7 =
AN} AT B AFEE Ao AN T T o
Ao] AL Kol ATEL FalaT HABHO 2 © SETEE TR A e ‘o
-1 ‘—:|10 = OOH \_:Ilea OHO]'J—T':ﬁU»—-E ) —o 1oll” “« AR =) X} PN ozl
SERIAo o} A 28] oA sk AR, AL
Science direct ProQuest Pubmed
(n=46) (1=231) (1=54)
> — Additional search
v — Duplicate study (n=217)
Full text studies

(n=72)

— Inappropriate to the selection
criteria (7=55)

v

v
Final selection
(n=17)

Figure 1. Studies Selection Process
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AMNAE, AXHITETF, S1H 7} 2HF 7)ol &l
H Y324 Cohen'’s d Effect—size () & AA|SFHTE

5. MEF=AMYHY

A9 =52 Comprehensive Meta—Analysis 2.0
(Biostat, Englewood, NJ, USA) X2 738 Al-E3510]
EAA o)A, gutay], W7 E 4 E3Eo] A Al

Tol= FARlEke] A, FoxEe] Al ?—l%oﬂ
o ;g}‘é, O]Zugﬂtg XJ;HM T/HZ?"’]'
A4, A 34 s 7=
33T A7 0~27 Aol “whe A
% =Eog Hrlsitg
(Jadad et al., 1996).

2) AZE MErEAEY
FHA7E Aot SHTOEA, T B AE5E
#el 2715 vwsl & 5 Avk(Song, 1998). A2
& vlustal T3] Y8l AFae] BAA o)A HAES
A on, Fganar]e g ZEe] Avs vw
St Al FAERAE BAEIon, Sl
of gk 412 Z2)7] A =34 (funnel plots) & ARS-FITE

re oA

A TAIe] A2 gl oist =
T AE T QokxtR o] V)50 FAKCE
A AFES AFst
12 Aifol] e dmRlo] = 4= Qi wjehA] FholAly
B3l Q AR dist -4 S Aldskelth
(Cochran, 1954; Furberg & Morgan, 1987). A& 4=
o] A7} AR AFRE = WEREA Q] A FAA A
o] grolx)7] wlel oS A 2gsk] 14
A QO] pgkol 10Kt 2o A Zhel| A

o rrod ox
P\ ﬂllO —Y‘—I'
:c;l_g‘

o
mlo

50 dAYx883)x] 20143 A224 A%

A AJo] glrkal Aekshth(Rosenthal & Rubin, 1982).
oldAo] = A9 F7F B ofl= A e R

=
AR, A A oR T kel s, A
] tigh A7 oA o RS Y
¢ |

(2) 213719 A= U oM

AAF7EE=T A3 s TMT-A, TMT-B,
UFOV-—subtest 2% #7311, $1He40] A3} Wy
3 9 2} (driving errors), 84 % (vehicles speed),

HFS-41C (reaction time), B.#|o] = (brake), 3|4 (turn)
o7 FHe Tt T A E SR Ale
SINE 2 A §dte] EshE T (Cristina et al.,

2009). azt=7)e] AXkE 18] EESHE Bl o
st ava7]1E Agsigich e 1 B 2FEEAE
Abgsl E3kE Haajol| S Aakela, o]é 01238 7
H}37] Wgk A vgo R avarls Aol
a=7) W $A2 vt vk

Cohen’s d= M - %/ 0 pooled

0 pooleds = EFHX pooled standard
deviation F2 07 AP ETFHA} ghe E3EHA HH

TR 3242 v ik
=/ (6> + 057 / 2]

0 pooled

ARIF7E B ATl S| avar)7 B g
ke Aoletal 7Pl 7HsAE Folsl AA a7
= AkEsloith AHEE §337)= 4719 (forest plot)
& AHgste] AdFAg 1 AlE Y ATEE A
gatel] sk g4 2 S AT A s
A ARSI AT e IAXE =T e] g3
10012 2 a¥ar)”, 2501 St A
71, 40014 2 avtar® st =a 23
Hatatolo] et AF 240 avA7]= 2001/ &
< @377, 50012 “F7F a3T17), 8001

¥ 37’2 d)4sc}H(Cohen, 1988).
(4) piy= 3 SEHHO| AH
< AFs S8l Lay,

A aya719] 9
Toannidis$} Schmid 5(1997) 2] Aol A #lekd w7t
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Table 1. General Features of Meta—analysis Target Literature

A 717F AR E ST iRl A EAA el el &
AA; 15 5427 (BERJIA N 1637, 7] g=3to]
w2107, 7] A 1697), A =9 44 1
& 75307 F 1,295%o]t}, QIAF == TMT-A
7} 638, TMT-B7} 9, UFOV—subtest 27} 39|
Tol 23 Aeh #4571 FH el E2F3o] 99
AN EEOIE 7L 79, AR 2 AL 13
QI P eAE TP 5, FHEETLS
W57} 38, Belo]Ar) 43, 3|7lo] 3H L] oA
L Aok BT =59 Jadad 371 A= 3
AT 9 4749 AT 8HOo R 17 BT 3~4%
‘T Al = ow WU TH(Table 1).

(o o =2 r"
HU ro H«_l
)

2. A MERZM 214

1) A8 o2 43
=g oA M S8 ead] Q FAF

F a7} 8.66(df=4, p=.07), FYEE7}F 32.90
(df=4, p=.00), Y5557} 14.46 (df=2, p=.00), B.

MCI Cognitive test & ,
Study /Older Age Driving test Jadad Performance Cohen’s Effect
) score component d size (1)
1 Anna, Jane, 14/14 77.14 £ 6.93 MUARC driving 3 TMT-B 0.69 0.33
. . T .
Judlth,vGe.o%’gla, 76.64 £ 6.80 simulator Reaction time 0.65 0.31
& Virginie
(2012) Brake 0.10 0.05
2 Bowers et al. 18/29 81.80 £ 8.40 On—road Test, 3 TMT-A 0.60 0.29
(2013) 79.40 £ 8.70 Modified Washington TMT-B 0.77 0.36
University Road UFOV—subtest 2 145  0.58
Test MoCA 102046
3 Virginie, Claude, 10/29 74.86 £ 5.36 static driving 3 Driving errors 1.54 0.61
& Bernard 70.83 £ 2.95 simulator
(2013) Vehicles speed -0.42 -0.20
4 David, Peggy, 65/34 74.70 £ 8.90 On-road Test 4 TMT-A 1.05 0.46
Michael, Carol, 73.40 £ 9.30 TMT-B 0.97 0.44
& Brian (2011) UFOV-subtest 2 0.95  0.43
Brake 0.65 0.31
5 Sylviane et al. 20/56 73.30 £ 4.96 professional driving 4 ZCT -0.35 —0.17
(2010) 9.90 = 6.30 instructor IST -152 —0.60
Reaction time 1.26 0.53
Vehicles speed -1.51 -0.60
Brake 0.81 0.38
6  Jennifer et al. 59/44 76.00 £ 6.00 RIRTDriving 4 ..
(2012) 7120 + 7.60  Assessment Driving error 0.83 038
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Table 1. General Features of Meta—analysis Target Literature (Cont.)

MCI Cognitive test & ,
Study /Older Age Driving test Jadad Performance Cohen's E;ffect
score d size (r)
(n) component
7  OConnor, Jerri, 32/37 7443 £ 6.45 Mobility 3
& Yvonne (2013) 76.78 £ 5.50 Questionnaire Turn —2.60 -0.79
8 William, 23/23 78.20 £ 9.30 RIDE 4 TMT-A 1.36  0.56
Margaret, & 74.30 £ 7.30 TMT-B 239  0.77
Robert (2005) UFOV—subtest 2 1.61  0.63
WCST 1.27  0.54
RFF -1.98 -0.70
VFDT -1.64 —0.63
9 Janet, Lara, 8/14 75.06 £ 7.00 driving simulator 4 TMT-B 2.38 0.77
YuanXia, Linda, 77.00 £ 6.20 Brake -0.81 -0.38
& Rita (2002) Vehicles speed -1.06 -0.47
Logical memory— I -2.23 -0.74
Logical memory—1I -2.11 -0.73
Visual memory— I -1.31 -0.55
Visual memory—1I -0.87 -0.40
10 Uc, Rizzo, 33/137 74.10 £ 6.10 On-road Test 3 TMT-B 1.19 0.51
Anderson, Shi, 7410 £ 6.10 COGSTAT -2.33 -0.76
& Dawson AVLT —-2.64 -0.80
(2005) CFT-R -1.30 -0.55
CFT-C -0.86 —0.40
JLO -0.75 -0.35
11 Brian et al. 75/47 79.60 £ 6.20 On—road Test, 4
(2013) 71.90 = 7.80 professional driving Driving error 0.93 0.42
instructor
12 Cristina et al. 20/19 71.60 = 5.30  STISIM Driving 3 Driving error 0.93 0.42
(2009) 68.90 £ 6.30 Simulator Reaction time -0.20 -0.10
13 Virginia et al. 46/59 71.30 £ 7.79 On-road Test 4 Turn -0.39 -0.19
(2009) 67.07 £ 6.72 Vehicles speed 0.07  0.03
14 Sarah, Shannon, 15/46 79.40 * 6.59 STISIM Drive 3 TMT=A 1.00 045
& Michael 76.07 £ 6.71 software
(2013) TMT-B 0.79 037
15 Uc et al. (2006) 61/115 73.50 £ 8.50 SIREN Driving 3 TMT-A 0.98 0.44
69.40 £ 6.70 simulator TMT-B 1.29 0.54
COGSTAT -2.08 —-0.72
AVLT -2.38 —-0.77
CFT-R -1.37 -0.56
CFT-C -0.77 -0.36
JLO -0.64 -0.31
Vehicles speed 0.22 0.11
16 Barrash, Stillman, 26/24 75.20 =+ 5.50 On—road Test 4 TMT-A 1.00 0.45
Anderson, Uc, 73.10 £ 5.10
Dawson, & TMT-B 1.12 049
Rizzo
(2010) Driving error 0.18  0.09
17 Eby et al. 17/26 76.20 = 10.40 Schematic of the 3
(2012) 64.50 £ 2.80 onboard data system Turn —024 -0.12
52 WP EFIA] 20149 A227 A2%



glo]=a7} 12.14(df=3, p=.01), 3|4o] 38.14(df=2,
p=.00)°|t}k. A8 G3E dokd Ams BT o]
Aot (p<.10). TP g ro] A7Ay} &
= S8l T Ed R E S ARSIt (Table 2).

AAF7F=T2] Q BAE TMT-A} 3.56 (df=5,
p=.61), TMT-B7} 30.09(df=8, p=.00), UFOV—-
subtest 2% 4.25(df=2, p=.12)°]t}. TMT-AS%}
UFOV—subtest 29 &35 dol ztg = 24 0|3
3L(p>.10), TMT-BE] &35 Yot Akg= o] @ 2o]
Aot 18 E2 TMT-A9 UFOV—subtest 22 A
Av Fel RHEAEG S AREkel e, TMT-B
o] AFAR Tl FAAEALG S ARl
(Table 2).

2) OHRHE St QIXEItEC 23T

QX7 =T TMT—A2F UFOV—subtest 2] 113
AR Fo|A Ao B a3 TMT-A7}
0.44(95% AF+7F 0.37~0.51), UFOV—subtest 2
7} 0.52(95% A&k 0.42~0.61)°ck wahA

Table 2. Statistical Heterogeneity and Effect Size

TMT—-A$} UFOV—subtest 2+= “Z &3}=7]"2 a4
g = Stk TMT-BS] F2 a3 oA Aol
B3t a7 0.54(95% AFF7E 0.49~0.58) 9]
vz Fags)E §Ae 4 9tk TMT-A%
TMT-Bi= 37} HdAHe 573k A glo] 25
= ke 2088 YeRYal, UFOV-subtest 2+ W3-

AREE Fshs A #he] 95 W 7o9S U
ek weba] Qk(+) o] ERar)E AEIA el 47t
7F 2Rl A HTE Ghe FOE S T = Aio|BR
EAA o7 Fonlslt}(p<.05).

2) Rsk Hatatold
F3 22171 0.83(95% A&7 0.60

w7} —0.17(95% A7k —0.36~
0.06), J $&57F 0.70(95% AFTE —0.34~
1.07), Bglo]=7} 0.47(95% A1#| 57k 0.18~0.76),
3]4de] —0.81(95% 2177k —1.10~-0.52) ]t} F
Hoexpgl 3L 2 g7, ML E S g3}

n . Heterogeneity
Effect size
(Study) Q df D
Risk factor . Fixed 0.83
Driving error 5 8.66 4 .07
Random 0.84
) Fixed -0.18
Vehicles speed 5 32.90 4 .00
Random -0.49
) ) Fixed 0.70
Reaction time 3 14.46 2 .00
Random 0.64
Fixed 0.47
Brake 4 12.14 3 .01
Random 0.29
Fixed -0.81
Turn 3 38.14 2 .00
Random -1.07
Cognitive Fixed 0.44 .
TMT-A 6 3.56 5 .61
test Random 0.44
Fixed 0.54
TMT-B 9 30.09 8 .00
Random 0.54
Fixed 0.52 .
UFOV—subtest 2 3 4.25 2 12
Random 0.54
“p>.10
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2P, Beela A AR HHT 5 Uk F

(@]}

) ELHEO A

Yorks 29 A% ol B8 U 5T Uek o QAYAETAN TMT-AE 6709 gEo] B 9

ot o9 BEPE Jepdc) wehr] Fexte) o el st dif-ee] el #=el

12

L= B

(18] BA27152 AELAZAN S} o2 G4 AL BTE 0 TMI-BE 074 95 5 2)
Hoh e A4S Uehis dujoln, B4 0w 2 A9l 7708 g5 o] Skel Rxah cse
SIS0, TSI SIS S8 Fak  Ee] $5e] RESE BIARL S Yoo,

7= Ax ol Aol

AR} w0l AR} FaArE UFOV—subtest 29 79 3711¢] gt5o] 7 99 Lol

3} F Ao 8l £EE Kol A¥E gy, wXskl i 2 95 B gto] £xske vt

Jol ATS BATh H QAo FI A o] 27
T3 wAEY 519 F 17H§ At 4719 T

- - - - - 3 B 7= ng i=Iva
R gRR Y yAdgNREe] anar] W o959  °l 99 el fio}tﬂ FI7EE 950 B2 o] £X
AP v maE FYeAs) Fasre) e S VAL ZRS B FYGS] A 5
A9 ashe o] & AT BTk WSy, veelz, MG T VN sl ) el 99 1o
ade WERHo) 2 AFE walck TMT-A 5 L NS 0l 53 1749 ghtol 9 <tell &
oJ3lA| LR}, TMT-BE= 22kl gando], UROV— Lok It ]l Ade Hlvk B3t Bejo]=9] &
subtest 2= X GVRFo| thh F HES Koy A A3 AN 3 F 17HE Al 2lgt 3712 ghsel 4o <t
HEAQ1 73k FAKSEITH(Table 3). of #3zsh, 34 3719 kT 1719 wtRke] &9 <t
of 3= HW%’@C’J AES BT
Study name Statistics for each study Correlation and 95% Cl
Lower Upper Relative
Correlation  limit limit Z value p value weight
Bower et al. (2013) 029 002 052 2.11 0.04 9.25
David et al. (2011) 041 024 055 4.51 0.00 20.34
Wiliametal. GO0 50 9B 02 The 000 12.45
S"‘réh et ai' E;géé; 047 035 057 714 000 37.24
ceta 044 021 063 3.56 0.00 10.45
Barrash et al. (2010) 044 037 051 10.87 0.00
1.00 050 000 050  1.00
Figure 2. TMT—A Effect Size and Heterogeneity Test
Study name Statistics for each study Correlation and 95% Cl
Lower Upper Relative
Correlation  limit limit 7 value p value weight
Anna et al. (2012) 0.33 002 060 1.85 0.06 - 3.62
FEOEE I O B =t |
David et al. (2011) 077 065 085 818  0.00 —- 7.08
William et al. (2005) 0.79 063  0.89 6.14 0.00 — 3.93
Jannet et al. (2002) 055 045 0.64 8.82 0.00 24.56
wad @B GRS A N i
‘ .0 . . . . 0.
Sarah et al. (2013) 048 026  0.66 397  0.00 6.93
Uc et al. (2006) 054 049 058 1715  0.00
Barrash et al. (2010) 100 050 000 050 100

Figure 3. TMT-B Effect Size and Heterogeneity Test
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Study name Statistics for each study Correlation and 95% Cl

Lower Upper Relative
Correlation  limit limit 7 value p value weight
Bower et al. (2013) 0.59 0.40 0.73 511 0.00 25.62
David et al. (2011) 0.41 0.24 0.55 4.50 0.00 48.61
William et al. (2005) 0.63 0.44 0.76 5.57 0.00 25.77
0.52 0.42 0.61 8.55 0.00

.00 0.50 0.00 050  1.00
Figure 4. UFOV—subtest 2 Effect Size and Heterogeneity Test

Study name Statistics for each study Std diff in means and 95% Cl

Std diff Standard Lower Upper Relative

In means error Variance limit limit Z-value p-—value weight
Virginel et al. (2013) 1.54 0.41 0.16 0.74 2.34 3.79 0.00 7.90
Jennifer et al. (2012) 0.83 0.21 0.04 042 1.24 4.00 0.00 30.29
Brian et al. (2013) 0.93 0.20 0.04 055 1.31 4.76 0.00 34.15
Cristina et al. (2009) 0.93 0.34 0.11 027 1.59 2.76 0.01 — 11.46
Barrash et al. (2010) 0.18 0.28 0.08 -0.38 0.74 0.63 0.53 B 16.20

0.83 0.11 0.01 0.60 1.05 7.24 0.00 |

-1.00  -0.50 0.00 0.50 1.00
Figure 5. Driving Error Effect Size and Heterogeneity Test

Study name Statistics for each study Std diff in means and 95% Cl

Std diff Standard Lower Upper Relative

In means error Variance limit limit Z-value p—value weight
Virginle et al. (2013) —0.44 0.37 0.14 -1.17 0.28 -1.20 0.23 { 8.16
SyMane et al. (2010) -1.49 0.29 0.08 —-2.06 -0.93 -5.20 0.00 e 13.56
Janet et al. (2002) -1.07 0.47 0.22 -1.99 -0.14 -2.26 0.02 5.03
Virginla et al. (2009) 0.07 0.20 0.04 -0.32 045 0.35 0.73 28.90
Uc et al. (2006) 0.22 0.16 0.03 -0.09 0.53 1.39 0.16 44.34

-0.17 0.11 0.01 -0.38 0.03 -1.65 0.10

-1.00  -0.50 0.00 0.50 1.00
Figure 6. Vehicles Speed Effect Size and Heterogeneity Test

Study name Statistics for each study Std diff in means and 95% ClI
Std diff Standard Lower Upper Relative
In means error Variance limit limit Z-value p—value weight
Anna et al. (2012) 0.65 0.39 0.15 -0.11 1.41 1.68 0.09 - | 23.23
Cristina et al. (2009) —-0.20 0.32 0.10 -0.82 0.43 -0.61 0.00 B 33.8
SyMane et al. (2010) 1.44 0.29 0.08 0.88 2.00 5.04 0.00 42.89
0.70 0.19 0.03 034 1.07 3.75 0.00

-1.00  -0.50 0.00 0.50 1.00
Figure 7. Reaction Time Effect Size and Heterogeneity Test

Study name Statistics for each stud Std diff in means and 95% Cl
Std diff Standard Lower Upper Relative
In means error Variance limit limit Z-value p—value weight
Anna et al. (2012) 0.10 0.38 0.14 -0.64 0.84 0.26 0.79 ') 14.94
David et al. (2011) 0.58 0.22 0.05 016 1.01 2.70 0.01 — 45.94
SyMane et al. (2011) 0.93 0.27 0.07 040 1.47 3.44 0.00 - 29.04
Janet et al. (2002) -0.83 0.46 0.21 -1.73 0.07 -1.80 0.07 10.08
0.47 0.15 0.02 018 0.76 3.22 0.00 —~aufiiine-

-1.00  -0.50 0.00 0.50 1.00
Figure 8. Brake Effect Size and Heterogeneity Test
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Study name Statistics for each study Std diff in means and 95% ClI
Std diff Standard Lower Upper Relative
In means error Variance limit limit Z—value p—value weight
-261 033 011 —-326 -1.97 -7.96 000 |k 20.67
Slrcg?;]go;e;a (2%891)3 ' 038 020 004 077 001 -192 005 = 56.59
-0.24 031 010 -086 037 -0.78 0.4 - 22.74
Eby et al. (2012) -081 015 002 -1.10 -052 544  0.00
-1.00  -0.50 0.00 0.50 1.00
Figure 9. Turn Effect Size and Heterogeneity Test
Table 3. Sensitivity Analysis
fi i 1
Model  Effect size 95% confidence interval p
Lower limit Upper limit
Risk factor Driving error Fixed 0.83 0.60 1.05 .00
& Random 0.84 0.49 1.18 00"
Vehicles Fixed -0.18 -0.38 0.03 .00
speed Random -0.49 -1.15 0.16 .16
Reaction tim Fixed 0.70 0.34 1.01 .00
Cacton He " andom 0.64 20.36 1.64 21
Brake Fixed 0.47 0.18 0.76 .00
Random 0.29 -0.33 0.91 .36
Turn Fixed -0.81 -1.10 -0.52 .00
Random -1.07 —-2.43 -0.30 .13
Cognitive Fixed 0.44 0.37 0.51 .00
TMT-A i
test Random 0.44 0.37 0.51 .00
Fixed 0.54 0.49 0.58 .00
TMT-B ;
Random 0.54 0.43 0.63 .00°
UFOV Fixed 0.52 0.42 0.61 .00
—subtest 2 Random 0.54 0.38 0.66 .00
“p<.05
IVv. 10 &t (Kapust & Weintraub, 1992). 1%]7]5-2] #sh= &
AN A9 S5 1847 (Anstey et al., 2005) <F
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Funnel Plot of Standard Error by Fisher's Z Funnel Plot of Standard Error by Fisher's Z Funnel Plot of Standard Error by Fisher's Z

o
Standard &
o

o
Standard &

Fisher's Z

TMT=A> <IMT-B> {UFOV—-subtest 2>
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Abstract

Meta-analysis on a Cognition Assessment Tool and the Prediction of
Risk Factors on Older Drivers With Mild Cognitive Impairment (MCI)

Song, A-Young’, B.H.Sc., O.T., Park, Min-Kyoung®, B.H.Sc., O.T., Lee, Jae-Shin** Ph.D., O.T.
“Dept. of Occupational Therapy, Yuseong Wellness Rehabilitation Center
“Dept. of Occupational Therapy, Konyang University

Objective : The study aims to predict the risk factors during driving situations, and verify the usability of cognition
assessment tools that may be used to check the level of danger when driving for the safety of older drivers with
MCL

Methods : A meta analysis was performed on 17 RCT studies conducted for driving and cognition assessments by
classifying the “MCI” and “normal” groups. A quantitative analysis was also conducted based on the statistical
heterogeneity, size effect, sensitivity, and publication bias for every cognition assessment tool and risk factor.

Results : A Jadad assessment was conducted to assess whether the selected studies were of high quality. In terms
of the effective size of each tool, TMT A was 0.44, TMT B was 0.54, and UFOV sub test 2 was 0.52, which
can be interpreted as having a “large size effect.” For the size effect, the driving error was 0.83, the vehicle speed
was 0.17, the reaction time was 0.70, the braking was 0.47, and the turning was 0.81. Therefore, the driving
error and turn were interpreted as having a “large size effect”, and the reaction time and braking were interpreted
as having a “medium size effect” and “small size effect,” respectively.

Conclusion : TMT A, TMT B, and UFOV sub test 2 are useable to verify the driving danger of MCI drivers. In

addition, driving error is useable as additional information for safe driving.

Key words : Cognition assessment, Driving assessment, Meta analysis, Mild cognitive impairment, Older driver
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