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1.1 A}¥ (malingering)2] Ao 2L FHE

ol Zhalixl <] 52 (e,
Z2e] g 9/ trauma)e] S ATE 4
injury; TBDol2} &tz o283t TBIE= wEALL 2k Ajsl, 3 S ol A
&3] wAstH(Rogers & Bender, 2018). TBI® ¢1x|# &4 A2 ot
a7 1&g A A olA g7 9% o] S(external incentive)s A7 9
3 JAAA FAE AU ARCR BHists do] RIMsHA dojdt
olM ] AAFA B, Asa BPolyt Ak As] B HAFE)o|H
Aol o) 39, ARS|EA] SE(d], FAAA, FA alS, A9 F
o] gt ¢4 o5& & AAA, A TS A
HustAY AeA st A4S ‘A (malingering)’ &
(APA, 2013; Slick et al., 1999). At o] A& st 45 ©A
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o (Mittenberg et al., 2002), A% TBI &% 71& iAoz 3 ot
ZAF AFAME 40%9] FHEC] Rad vl i (Larrabee, 2003).
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ooyt ARy o) HERY, =4 AME vk TS T
Aoz dex JYTHAPA, 2013). 18 A= TB 2
ojuel WA Al HA LR HAsE AdoR w2 AFdA
(Lezak et al.,, 2004), 85790%7} ¢]/do=2HFH < 371 1} $of
st Sl gl Y IES HATn Ag¥ v th(Rogers
ender, 2018). 5 %=/4% TBI(moderate-severe TBI)ol 4] <124
FTAHoR A&HE & YA ARbH o F A7k Ao wel
stE 7 ek ey HEFOR Qg ojxkARl FA A FA7E <
715 ASAIZI A, Algh HEAdo] dxstolw R HAES A
o dHRogers & Bender, 2018). T3k 23] 7|5
wo® 3] JAA7Is AHAF FHAA VIES Bd & A, Millis &
H
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olA 7 TBIZ <13 A AA A &2 53] T55/4% TBI A}
ANA H&E ThsAdel lom, JiQle] deol Tuid %S wAA Hok
weba SAp7E Sk Q1A A E4de] At oR AR EREW ARNDTA
oju} A7t e ALE A oS AA @ ¥ olug) mpgd] wrolof &)

oA, WA HEe WA Re A7 Bolje] u 21
NA 4B DES ZHSHEE, A AT A

olo] Al HAF A APEE Wlsk= 4
7= (sensitivity) B.OF =2 Eo] Z(specificity) & 7]|+o 2 Aol H
a5 o] gkth(Larrabee, 2007; =W %, &8, 2015, 2017). thE2 A
A7 saske A A HACE JIAHY T 49 Fad o
e A

gt Bgelv 54 &Y 5 AgA, WA HAgo] AFHoR o] Fo|A
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4 glen, 53 A4l A F8 FiEll, A HAE X2ES A<
A7 AAF AA7F e A =8E e s v5Ee 23
A, Aoz FA4S A EAFAS A geotsts AL wg F

3l #ejolgl & 4= th(Larrabee, 2007; Rogers & Bender, 2018; 1]

olefl At 200d Tk AP o] Hr]E
AelF7F gl AP il A RE st dgEe] Etst o]
A gth(Sherman et al, 2020). o]&]st AP AFo] T2 ALEHE= AT
AA= FA 1) BAF A AA(simulation design)@} i) 2E %
A Al (differential prevalence design), iii) A#] T A7 (known-group
design)7} A tH(Larrabee, 2007; Rogers & Bender, 2018). ®AF 238 A7
= AA A7 obd, AR 224 A Alel whet Fdov FsE AlE

H

9 W welo] A FAe] &
QA golni B f-83A, AL gue] £ AsE HA A A
Bol Awz duskshs Aol WAV Ak ARA HIE AAE nY 8
sk a% F9 BAG 25T FHE BAsh o), o2 o] 5e] f7o
web Apgel fuEel et Y s gus TRes AA=, W/
94 SR} R HREA Raa, NPEs SR WEeE ¢
b Ak i) A AR AAE 98 due 2 gged A 2F )E
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Greve et al.,, 2003; Greve et al., 2004).

Ad AFESedA AHEE AP S A ete Alg AAbe 2, BEekA
&2 QAA FE A= a) 73 EFdE HAHperformance validity
test; PVT)9F AAAA, A% S48 449 Ar7|Hisgs EA4 st 2
Z|H3A AEA Ee FRItE "Wy =990 b)) Y BHYEE HA
(symptom validity test; SVI)E & F Atk $4, a) PVTel+= 1)
W= A 7 Ab(freestanding malingering test)9} 719 i) ¥+3%
Balel AArbel 23tE dFE ARESk= Wi (embedded PVT)ol 23
(Larrabee, 2007; Rogers & Bender, 2018; ¥ %, =¥ 2017). =,
AP HAARE EFsHAl AP EAE SlEl] ate AP dE AR, &
S R2E ol HolA R AA| ¥EAe] e AEE gGA FAS F
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(Multiphasic Minnesota Personality Inventory—2; MMPI-2; Butcher et
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AA7EA FFre] sie] AFelA TBIY AMY ¥R (XS AS AA
2 MMPI-2 7ol A 8tsl izt stglvh ¢4, As HAME ol &3 A5
T2 AA A A, o9l DY A, A Ao fAd 3 Afols A
HEAY, o2 LA e v A xF 8, o3 ARl oAb &4
Ab bl AARE Ak, A g o] st AT FE FHTE %
(Curtis et al., 2009; Demakis, 2004; Greve et al., 2003; Heinley et al.,
2005; Iverson & Tulsky, 2003; Jasinski et al., 2011; Larrabee, 2003;
Miller et al, 2004, Millis et al, 1998, Mittenberg et al, 1995;
Mittenberg et al., 2001; Mittenberg et al., 2002; Reese, et al., 2012;
Schroeder et al., 2012). == AFlA%= TBI 2= o=z ste 4

A Ae AL A AL ool ot oby Ha, 53] A% @A
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o 3w FTH T 1F, 144
(19%)2 13-16119] gt TH L= Y49 stee
15 A T

B o
49 (6%) 17-18d 07 XA} 34 =5 w= = sz 35},

2. A =+

I

2.1 3= &8 AHAdL AT AAF 4% (Korean-Wechsler Adult
Intelligence Scale-IV; K-WAIS-IV)

A& As A dAAAeR 7 dy AREHIL e dEE
s AAbol&b FAlo AAAMHR I mgoltH(E A, e H, 2015). §
=3 A&y A8 A% AAF ATHK-WAIS-IV)S w59 WAIS 714
el 5(2012)¢ o8l EEshE AT 10712 A

23R FAET, 16-694 A=A HAA7F 7HE
stoy. 2 AT A= AFUAAY HAAE A F(Full  Scale
Intelligence Quotient: FSIQ), 471¢] a9l 99 A5 Ao o]s] A4
(Verbal Comprehension Index; VCI), Az} F& A 4(Perceptual
Reasoning Index; PRI), 2 719 A 4(Working Memory Index;
WMI), A8 4% A5 (Processing Speed Index: PSI), 107} 34 A4
AHEEA, o3, A2, EYRY], dE93FE, HE, oA b, 5393

NE27)e A B A7 A E A,

X
olr
d

’

2.2 ©4H & AA ZHALO(Minnesota Multiphasic Personality
Inventory-2: MMPI-2)

A AACA P de] 2ol AFAHA AAZAR] MMPI-2
(Butcher et al., 1996)¢] gt=r3t HALZ, 374 3] 5(2006) &=l =3
o] 7iut EtFatE At 10719 Bl = HEe} 10719 =R A



ol 9lal, olelel® A7 JFHE, WEHE BeAE, AW 5
891 AE daAE e E A Absdn Ad A solA
Abg Al e A= 7be-d F, Fp, Fb, FBS # %= F-K #+ &
o] Alg5 o] gtai(Larrabee, 2007), ¥ A EAo] 97 Bl = =9}
1070 8 Ao THs % 45 EES’J %%—’F(FBS, F-K)7F 24

AFE3E AAFAAY S #HA vl E g (computerized

neurocognitive test battery)

AFEE AAes AGAA7s AAF Mgz, FAHT 7e, 719
71s, Ad Vles SAE HAEC XFHET FIHT Ve HAALR
A % (Digit Span), 124 F9] % (Visual Span), AlZ% A% 3 3

e

S AH(Trail

Al
1__
7

olt

AH(Visual Continuous Performance Test), 7]& 9Sl7]
Making Test; TMT) At B7F 23511, 719 7] Atz @2 Ao
A7t a5 7 AHAuditory Verbal Learning Test; AVLT), A5 A3
7% AR 2EJ HAAKStroop test), A=A = BF HA
(Wisconsin Card Sorting Test; WCST)7} ¥3%t} o] 7}2d AVLT
= AAA 51999 °] Rey AVLT? Hzle} 5d3 2oz ko] x|
=9 AAE TSk, Bt 2 3t A5 3T WCST= 7
¥t 5(2002)°] Milner(1963)7F AF&-gt A & =3& IgiE o] &3
A= ZhEE AL, FAAA HAP a8 g AR e
Milner(1963) ¢} Heaton(1993)¢] W& wet AAPow, edst E %
T3t A5 AAYT. 2EF AAF =3 70w 5(2002)¢] Victoria ¥
(Spreen & Strauss, 1998)¥ Golden(1976)2] WS Fraste] AMyp o
g TSR, BHEE ATE HAAP. CPTS Digit Span, Visual
Span, TMT¥ & Fo4T 7ls HANE shtd 5(2002)°] £3 AE
& B3 A== éé}i’, gdst 3 g2F3s A5 AA T o] A
Bstd AEAA 75 HAF siE g 3 Ay= TBI $2H9 AP o

,10,



A, A wlEd s W 4 (Analysis of Variance;
ANOVA)# x* H5S Tl 19 &332 984t} ojojA K-WAIS-
0 = TBI A9, H-A %

E=/A % TBIL HI-AM 4= TBI & 3 F+t 2olE& ANOVAE H<
ok Loz AW FTE/AE TBI Huy v-Ap Fo/

TBIS 4o = ROC (Receiver Operation Characteristic; ROC) curve

o>,
H1 ol

249 AA s K-WAIS-V @ MMPLI-2¢] 7 ®elo] dnh} 5 Aw
o & ddsheA AyEskty ek 7 Wl S Aol M el e
T4 MEE S 54 daielMe ok, wifdE SO 7 A%
5 A, wpxgro 2 MeY A5+ (Mittenberg et al, 1995, R F,
g, 20155 #Faste], K-WAIS-IVe 1071 4 24AAF AE &
H e, vy F5=/A % TBL H-AY F5%/4% TBDS £
oz gk wAA i A (stepwise discriminant analysis)S Al
gttt ol& T3 TS E/AE TBI 84 7be-d AF¥ TBI oS #id
g e W A S AFEshal, 900144 Selwd sdete A
A ool EFRASE(SCE, RAE, FAddaEy, B9, G

a7 A%

41 TBI A7 =e] wg Jg 2

N

Ao dAbel TBI A7=s sdsty] el Az dae) 3904 <
AR 2w " 59l Awerhh AAA R de A4



= m = A &o] s3] (American Congress of Rehabilitation Medicine
ACRM) W 4% ¥H<&EA 27/ FE(Mild Traumatic Brain  Injury
Committee of the Head Injury Interdisciplinary Special Interest
Group)®] 2% TBI 7|+£& ZAZ, AA A7 gA4AE 4= TBI I
I T /A% TBI fidte = #7Fakath. ACRM(1993)¢] %4 %= TBI Al
7HA 7L g3 2o 1) 9422 (loss of consciousness; LOC)©]
30 olul; i) A4F 719 A (posttraumatic amnesia: PTA)©] 244]
b oldl; i) &4 ¥ 30%°] A3}H H Glasgow Coma Scale(GCS) %
47} 13-15AF0]. ACRM ] Al 23S 5% TFHA7A E3AY, FAF
=4, ¥8F HEE S& AAeke AAEAREERAR &A

=2 0,
A A5t

=

o
ox 4
s

(neuroradiological finding)®] Yol AL =A% A7

= A9 F5L /A% TBIEZ EF5A0h

4.2 A¥ Ad BF (Malingering Classification)

Ueoz A Ad 27 fs AP Aol AAIFem de AL
L5 = Slick 5(1999) 9] A1 7 Q1A 7ol & A} (Malingered
Neurocognitive Dysfunction; MND) ZI&7]=ell A8 5919 A&717F
B TBI % $5%/d% TBI k45 247F AP 7ol e At

)
A Fbsgel AAEA g AR, 3 A

’

W TBI # t(malingering

il

TBD# #H]-A¥  TBI #(non-malingering TBDo® H 7314 ch
MND Aet7|& 7 1o FAFoz A|A AT
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1. A4 ?lzl X]‘OH o
MN iy < AR (Malin .
D) 7gk7]3(Slick et al., 199 §e§dullj$urocogn1tive Disorder:
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ke

(B oo

o= BFE ATudAE dEsl g4 d MND(Probable MND)' B
rolmt = 3213 MIND(Possible MND) ] al @ =it 27| & B2

= o5-Z Hdstr] s AREE, A Aol A BE X AR
| A Al 2

1~m

nz

gk A Aol Al BHE Rl 378% 9%
(false positive; FP) 7 9 Ao S A& ofel AAE AF
Hd X3 % oty WCST, AVLT, TMT-A, TMT-B, CPT, digit
span, visual spang ¥ 3Stsl= ZAFEIE AA 75 HAF wig g 74
574 9 Wl 271 oo AAMC, AT AW 7eH d-¥E TMT-B
! WCST, =& FoH% 7ls3 #H¥E CPT ¥ Digit span)oll A, >
27A R gy dASHA vdHEHA, it HE 39 2%ile ©]st
5?_

N zd 58S Bl 4% Adr]FE B6S %—ZAML Ao = J

O
o,

'.___T
o 3 oRE Fdsy] Y&, ¥-AY TS5 R/
= =2
=

X 2. MND Ae7]E B2 =+ B6S ==A17]17] 98] AH&¥ Rey AVLTS}
WCSTS] Atz

ArL 2 AP HEE A Ak 2l =
Rey AVLT
Al A A F(B2) <6 (FP 8%) Binder et al., 2003
WCST
7l = A 9 hkg - (B6) >4 (FP 5%) Greve et al., 2009
HdE HF dH5(B6) 0 (FP 3%)
& 9k A4 5(B6) > 80 (FP 3%)

Suhr & Boyer’s fomula (B2) 45 (FP 5%) Suhr & Boyer, 1999

. FP(False Positive rate): 91%4 &, Rey AVLT=Rey Auditory Verbal Learning
Test, WCST=Wisconsin Cart Sorting Test

\%
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(Slick et al., 1999)
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=
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1AW BR A 2 AFHE 54

A

TBI 47w el A7 AFh3AS BRE Ao, AFHEA 69
FheEl 447 (64%)0] FE /A% TBIO] Sl9shelaL, vhel A 257 (36%)
< A% TBIZ #F5At

MND I &7]F(Slick et al, 1999 uwha} AH¥ JAS E7/73 27
A A dab 7Fdl 229(32%)> AP o' HeEALL, o] T AMH
ToE/AN%E TBI 3Ax7F 17902 F5%=/A% TBI 32} 447 Sl A
= 39%E AP AEFHowm 20%o] wH-AME AX TBI
(non-malingering mild TBI) Hwol, 27Ho] H|-AlH FSTE/AE

N

TBI(non-malingering moderate-severe TBI) J¢o & HEFHEgom 1
He AMH F5 5/ % TBl(malingering moderate-severe TBI) F thol]

Fatdek U x 58-& A A% TBl(malingering mild TBD 2.,

ol

A 277k AUAA Fol BAGIA A st £ 300 2 gere] 2
ot B3 o4 BE® 542 AN WA A= TBI 49,

H-ARY S5 /A TBL A4, AP S5 5/4d% TBI A< Hl
o AR, W& A, oo Hg, o RFE A I A

& UTH Fop=.176, p=839; Fuen=1.164, p=.319; XZ 1.096
df=2, p=578; Fe)=.248, p=781). A TBI tjdo=, v]-A¥ ez}
A FAehE B gds wol = |k WlEe A Huk 7 fojsk A
AALE A U TH F6n=.030, p=.864; Faen=2.189, p=.144; x*=.133,
p=7187; Fuen=.200, p=.656)

El

ﬁ 3
o o

=

s
rr
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¥ 3 A Qg y EA 2 oA A W<l
A% TBI 5 E=-4% TBI A A TBI
1. B]-AMY 2. v]-A}H 3. A 4. A -A}H 5. AHH P o
(N=20) (N=27) (N=17) (N=47) (N=22) ,
M (SD) M (SD) M (SD) M (SD) M (SD)
oA 4170 (1443) 4319 (16.02) 4059 (1159) 4255 (1521) 4318 (1154) 176 839
S
Qs () 1350 (2.48) 13.22 (2.85) 12.29 (1.83) 1334 (267) 1236 (228 1.164 319
T S
o] 4 8 (40.0%) 7 (25.9%) 5 (29.4%) 15 (32%) 8 (36.4%) 1.096 578
2|5
7 7} 3245 (2355) 3767 (32.08) 3747 (21.47) 3545 (2859) 3845 (19.17)  .248 781
n4)
A Ad F gk £E Pearson® x° AZE #d ol &

Sha

d WS Husts W

e

AW 1,239 A79A 54 2 9% E
[e)

_18_



ZF TBI Fete] AA A5 A59F 4709 a9 4 A4, 10712 A

AHA A Het 2 5 AAE F 4o AA Y £33 AP 59
TBI A7zt=e] & FJoo] Ay Hols HFet7] &l Hl-AH A=
TBI Av3 v-AlY F5=/AH% TBI d¢ AMM F5=/4% TBI {
o]l Wk B 9 ALS B4 AE F 4o A AlA Y. A B
of SkA 7 K-WAIS-IV ¥l At 7H8& gletr] 918 JudE=
7 Welel dmet HE: W7l Fod W el e Ae gy

(Ghasemi & Zahediasel, 2012).

AA w-A A= TBI o2 AA 53 Ao ofal, Az +&, #
A 719Es st UFEe d9o] K-WAIS-IVe & &Y &,
2012) A Hif(average) MG o™, 5327 (M=895 SD=2.80), 7] 5.2~
71(M=810, SD=3.08)%} =2 A &= g99 Pt HF3H(low
average) T2 Tf Birol Wl Au|stA Axdd Fde HAuh
H-AMY S5 5/4A% TBI Jw2 AA A 5(M=8711, SD=22.14) 2 U
ol &AL Fao] el MR, sHZTI(M=652, SD=4.05), 7]
271 (M=648, SD=424)¢} e AgEHe 999 23A 38 AA
(borderline) =22 YEWTE o]d Hl&] AH FTE5E/A% TBI #
Ao o (M=73.06, SD=1557) % Az F A= (M=73.71,

D=18.16)¢ ©] A= &AL Fdo] R AAM FFolAaL, o
}% A o3 A2AA A (M=4.35, SD=2.42)& +&=AH(impairment) 5 2
2 Azt =2 M=3.94, SD=2.86), rt(M=4.47, SD=2.32)%} 2 2
A 7Y g9 Tk & FooE AxY 53] 327 (M=2.76,
SD=2.17), 71&2:71(M=2.06, SD=152) +3J %= {i_\‘o]_ FolHlA 7 A
2% PSS BATGE 4).

K-WAIS-IV ¥2le] et 2+ Hat 2olE AF3sH7] $I8] vl-A% 4

o o

o
rlo
i

,19,



%= TBIL v-AY S5 %/4% TBI AMY F55/4% TBI v 2t
2 Wg BAFPS u RE K-WAIS-IV ¥l dis] Ao Faa7)
LERL F kol whel folgh ot Aol 7t AAFEJATHE 4). AR A A
3 wA w-AM g 7hed S5 =/ % TBI Fdo] F% TBId H
3l AA Aol FeuletAl woka, A AN Tk B, 9E,
ZA, F@ETAA fFoshA o Axe S B Jde g3 A
71 &, AAE 7 AGS wEsE 58 ARE HEStux dityow
27 2715 JERfE Cohen's d& AABE AL, o] ghel —342 T AG
2 Hit zolzk Avkar &4 e 4= 9tk Cohen (1988)0] whzw Adnkz
o2 8 oY u FI ZAVE L(large) Ao HHT F e

Rogers 5 (2003)2 AF¥ H7lol A F%5 %(moderate)>.75, Z(large)>
1.25, wWl%- S(very large)>1502] HU AL 7]F=S AASAL
(Rogers & Bender, 2018441 #|<18), o]dd F&5%=/A%E TBIA A
- Hl-A1¥ FAdS B]adk Cohen's di= ©] 71d wet sfAdstdch
A¥, B-Ab TBI ¢ 71ed TBI Azt wa Ao 2k "5 2o
= A9 719 499 A &AM 7HE Z13L(Cohen’s d=.912), ©] 9]
] ¥ Z(Cohen’s d=.816), E4#}7](Cohen’s d=.766)9 &2 AR 72 =
218} APl A 2 Ao R YEFGTHE 4).
oloj A, ALZE EA oA FHw/A% TBI 7h¢d AMY f5%o & A
@ A AolE A EW, APE Hoe B-A Hekd wjale] A
Aed BE sh9 2FARl A fFolskAl Axd TS EATHE 4). &
I AVl AH, T /A% TBIA A - B]-A Jd 1F 2ol ¢
A AA A ToA 2 F5olAL(Cohen’s d=1.366), 53] 2FAAF 712H|
o3 AfAAA 7H Z vk (Cohen’s d=1.518). o2 7| E227|7F &
Aoz Ve o™ (Cohen's d=1.388), ©]o]A] AF=(Cohen’s d=1.275), 3}
(Cohen’s @=1.190), 53 2-7](Cohen’s d=1.157) <=o|At}. HhH o
(Cohens d=720), 9% 7](Cohen’s d=.829)o-+= AFH - H]*/‘P‘%
T Aol7b AuHor e Ao UEWTHIE 4). Fa=E,
TBIQ} T /A% TBIF 25 =3Hd A v-A TBI okt

o o >
H rﬂ N
rh

o



AA A TBI AdS #lugle o ZE K-WAIS-IV EoloA] Al
TBI ®we] A7k vl-Ap8 TBI fdru FostA Axdqon, [
23 A7)+ $¥Z7](Cohen’s d=1.605), 7]1%227](Cohen’s d=1.484)%}
e Ae £ afAbelA 7P A0 S dEFE o] A (Cohen's

d=1.406).
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F 4. K-WAIS-IV ¥ Hehd gyt 2 A 7+ H3f vl

7% TBI %5%/4% TBI A4 TBI

1. H]-A}H 2. H]-A}H 3. AHH 4, ¥)-AY 5. A H = AFE® Cohen’  Cohen’

(N=20) (N=27) (N=17) (N=47) (N=22) 4 sd sd

M (SD) M (SD) M (SD) M (SD) M (SD)
FSIQ 100.65 (11.12) 87.11 (22.14) 6141 (14.74) 92.87 (19.33) 66.18 (15.97) 39.916"  1>2>3 773 1.366
VCI 101.30 (14.13) 9319 (16.92) 73.06 (15.57) 96.64 (16.15) 77.86  (17.10) 15533  1,2>3 520 1.238
PRI 105.65 (8.91) 93.70  (20.17) 73771 (18.16) 98.79 (17.28) 76.41 (16.80) 225627 1>2>3 766 1.042
WMI 103.05 (16.94) 90.22 (21.74) 67.35 (13.37) 9568 (20.66) 7059 (13.86) 17.636™  1,2>3 658 1.267
PSI 93.80 (14.07) 82.19 (22.66) 5876 (9.42) 8713 (20.14) 61.32 (9.63) 427317 1,2>3 616 1.350
TEA 9.95 (3.00) 848 (3.60) 541 (3.41) 911 (3.40) 6.18 (3.46) 85817 1,2>3 444 876
o] 5] 10.70  (3.44) 889 (347 435 (242) 966 (3.53) 564 (3.37) 18.822"  1,2>3 524 1518
b2 9.80 (1.91) 878 (2.93) 571 (3.06) 921 (257 6.45 (3.25) 11439 1,2>3 412 1.025
Edtx7] 1060 (2.28) 811 (3.99) 5.00 (3.50) 917 (3.57) 545 (3.26) 16.340""  1>2>3 766 829
PadF= 11.00 (2.18) 9.89 (3.78) 565 (3.33) 1036 (3.21) 595 (3.06) 15.865"  1,2>3 .360 1.190
HE 10.80 (1.96) 848 (3.51) 6.06 (3.21) 947 (3.15) 6.55 (3.19) 11289  1>2>3 816 720
=&} 10.95 (3.12) 767 (4.02) 394 (2.86) 9.06 (3.98) 455  (3.02) 18712  1>2>3 912 1.069
Ak 990 (3.60) 867 (4.04) 447 (2.32) 9.19 (3.87) 518 (2.61) 11.930"  1,2>3 321 1.275
e 895 (2.80) 6.52 (4.05) 276 (217) 755 (3.74) 3.09 (2.02) 29.093"  1>2>3 698 1.157
7] 32~ 7] 810 (3.08) 6.48 (4.24) 206 (1.52) 717  (3.84) 245 (1.60) 35.485™  1,2>3 437 1.388

. 7 p<.001, Tp<.01, *p<.05.
FSIQ=Full Scale Intelligence Quotient, VCI=Verbal Comprehension Index, PRI=Perceptual Reasoning Index, WMI=Working Memory Index,
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PSI=Processing Speed Index.

e 1, 2, 39] K-WAIS-IV ®<e] Hit vug 98] F A5 9 Scheffe WHo AAFEA A3E AAFS. o W VCI, WMI, 54, 213,
A2 HE 2 A A9 HeES SRS /s A &S Welch A5 2 Games-Howell HH o A2 S AA32

PHY 1, 28 Wud £ A7)0 &g

ek 2, 38 Hlwg g3 A7) I

_23_
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55

A (Area Under the Curve; AUC)2
T 2T g K-WAIS-IV ¥
Ao Al Wi o] &8 nkelA U (acceptable) $-F-%H(excellent) G
o]AtH(Hosmer & Lemeshow, 2000). A#HAF 7}ed E£3] o]3
(AUC=.855, p=.000), 7]&2~7](AUC=834, p=.000), *F4(AUC=.818,

p=.000), FEFZ(AUC=.808, p=.001) 2AA7} 53 FF HEHS
B A TBI I A= A #Hdo] glo] E K-WAIS-IV ®el
- = Ad

S 7250014 860 Wele] slgdeY 3 e My
Ao 2 Yyt &AL 7hE <a

=3, vUeoRs PEFEAUC=848, p=.0000% FF37I
(AUC=.835, p=.000) =] A(E 5).

i)

N

# 5 K-WAIS-IV ¥l dis] A TBI gt Bl-ARE TBI #¢
S v]wd ROC curve #+4 23}
K-WAIS-IV A= Rt
ol AUC? 7 o D o aw

A S5 E/A % TBI (N=17) vs. H-AMY TS5 %=/A% TBI (N=27)

FSIQ 827 061 .000 708 946
VCI 810 .065 .001 .684 937
PRI 769 073 .003 626 912

WMI 810 .064 .001 685 936
PSI 801 .065 .001 673 929
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132
.855
763
14
808
695
78
818
67
834

078
055
073
078
.065
081
.069
.062
071
.060

.010
.000
.004
018
.001
.031
.002
.000
.003
.000

AR A TBI (V=22) vs. H]-AFH A A TBI (V=47)

FSIQ
VCI
PRI

o 2
P

1>

il
=)
2
~

i)

)
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rh

M
>

2
x

=3
o

ot
e

7]

7)1 527

852
789
831
835
847
725
790
753
789
848
750
816
.806
835
860

.044
.056
.051
.047
045
.064
.058
.063
.056
048
.062
.050
.053
.049
.043

.000
.000
.000
.000
.000
.003
.000
.001
.000
.000
.001
.000
.000
.000
.000

580
748
620
560
681
537
643
697
627
17

766
679
J731
142
158
601
676
630
.680
154
629
718
702
739
775

884
962
905
867
935
.853
912
939
907
951

939
.899
931
927
936
.850
903
877
.899
941
871
914
910
931
944

<. FSIQ=Full Scale Intelligence Quotient, VCI=Verbal Comprehension Index, PRI=Perceptual

Reasoning Index, WMI=Working Memory Index, PSI=Processing Speed Index.

YAUC(Area Under the Curve)? # 09-12 mj$ $-<=(outstanding), 0.8-0.92

(e}
o
(excellent), 0.7-0.82 3]-&&wtsl(acceptable), 0.6-0.7 S (poor) FE=LZ 3|4

+ & (Hosmer & Lemeshow, 2000).

,25,

2~
T



&

54

=i
=

A9 Fed FA 9gd

<
o T

]

2.3 K-WAIS-IV 5%

HHIAe ERARE

il

= A}
= =

E=H] (likelihood ratio; LR)

o

Aol A AL

]

]

o

%, LR7}

o
%

§ Apgol

9

o A m]-Aprgoel] m]

P
T

]
=

&

o,

tHGrimes &

Shulz, 2004, Curtis et al., 200994 #{21&). vH]-AH FTF5=/

o
A

P
T

o=z
ofv]

)
T

—_
"o

ﬁo

—_—

0

ki3

o o
= =2

e

ol
M

1

9 LRE

&H

N

fi%e)

olo

iy
A
il

B

B
Ny

~

[
%= TBI 2=}
o) gle] .90 ]

N
K
B

Az dyEd s

&

Fol

)

1 Ay, K-WAIS-IVe] 471 ¢]

hvA
-

PE e 2

14)

F71 of e ot

235

B

il

o

0

i
il

89, 1

S0

3 13 ol A

3|
=

so] 9o,

-
X

of H-AtY a7t &

]
=

Atz 3elA 747+ 93,
6501 A

-
1

o]

]
=

A

= %
Fu

299t o2, A7 =2 A (PRD

i

o

uze)
iz
T

M
A

S
B

!

752 EolH Holx

VCI=

(@)
A, AaES

24

,26,



LERSTHGE 6).

%6 K-WAIS- IV @9le] Stk Aol o] gebu s apg

4% TBI %5 /4% TBI A TBI
LoWl-Abg 2 WA 3 A 4. W29 5 AbY
(N=20)  (N=2D)  (N-17) (N=47)  (N=22)
FSIQ
40 0 17.6 0 13.6
45 3.7 17.6 4.8 2.1 13.6
50 3.7 23.5 6.4 2.1 182
53 7.4 35.3 4.8 4.3 27.3
60 0 111 41.2 3.7 6.4 31.8
65 0 22.2 64.7 29 12.8 90.0
VCI
50 0 17.6 0 13.6
55 0 235 0 182
60 3.7 235 6.4 2.1 182
65 0 7.4 35.3 4.8 4.3 27.3
70 5) 7.4 41.2 5.6 6.4 31.8
75 5 7.4 53.8 7.9 6.4 455
PRI
50 7.4 17.6 2.4 4.3 13.6
55 74 23.5 3.2 4.3 182
60 7.4 29.4 4.0 4.3 22.7
65 7.4 35.3 4.8 4.3 271.3
70 0 14.8 41.2 2.8 8.5 31.8
75 0 14.8 47.1 3.2 8.5 36.4
WMI
50 0 17.6 0 13.6
55 7.4 23.5 3.2 4.3 182
60 111 41.2 3.7 6.4 31.8
65 0 185 41.2 2.2 10.6 31.8
— 27 —
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5.0
5.0
5.0
10.0

10.0

5.0
5.0

22.2
25.9

11.1
185
185
25.9
40.7
40.7

3.7
11.1
11.1
25.9
37.0

o

7.4
11.1
185
25.9

7.4
7.4
185
185

7.4
111
22.2
25.9
25.9
29.6

3.7
7.4
74
7.4

52.9
64.7

41.2
52.9
58.8
64.7
88.2
100.0

17.6
23.5
29.4
47.1
52.9
64.7

176
23.5
41.2
52.9
70.6
70.6

17.6
23.5
23.5
29.4
41.2
58.8

176
29.4
41.2
58.8
64.7
64.7

23.5
23.5
23.5
35.3

,28,

24
2.5

3.7
2.9
3.2
2.5
2.2
2.5

6.4
2.6
4.2
2.0
1.7

5.6
4.8
3.8
2.7

3.2
4.0
2.2
3.2

24
2.6
19
2.3
2.5
2.2

6.4
3.2
3.2
4.8

14.9
19.1

6.4
10.6
12.8
17.0
255
217

2.1
6.4
8.5
21.3
217

o

6.4
8.5
12.8
19.1

4.3
4.3
10.6
149

4.3
6.4
12.8
149
17.0
19.1

2.1
4.3
4.3
4.3

45.5
54.5

31.8
40.9
45.5
50.0
81.8
100.0

136
18.2
22.7
36.4
45.5
54.5

136
18.2
31.8
40.9
54.5
99.1

13.6
18.2
18.2
22.7
31.8
50.0

13.6
22.7
31.8
50.0
54.5
54.5

18.2
182
18.2
273



5 0 11.1 41.2 3.7 6.4 31.8
6 5.0 185 58.8 3.2 12.8 59.1
=
1 3.7 17.6 4.8 4.3 136
2 7.4 17.6 2.4 4.3 136
3 7.4 17.6 2.4 6.4 136
4 7.4 29.4 4.0 6.4 22.7
5 11.1 41.2 3.7 10.6 36.4
6 185 58.8 3.2 14.9 54.5
A
1 11.1 41.2 3.7 6.4 31.8
2 18.5 41.2 2.2 10.6 36.4
3 185 47.1 2.5 10.6 40.9
4 259 47.1 1.8 14.9 40.9
5 5.0 29.6 70.6 2.4 19.1 59.1
6 10.0 33.3 76.5 2.3 23.4 63.6
5
1 0 17.6 0 136
2 7.4 23.5 3.2 4.3 18.2
3 0 7.4 29.4 4.0 4.3 22.7
4 10.0 14.8 47.1 3.2 12.8 36.4
5 10.0 259 70.6 2.7 19.1 59.1
6 15.0 29.6 76.5 2.6 23.4 63.6
ko
1 18.5 47.1 2.5 10.6 36.4
2 22.2 47.1 2.1 12.8 36.4
3 0 29.6 64.7 2.2 17.0 54.5
4 5.0 37.0 88.2 2.4 23.4 31.8
5 10.0 40.7 94.1 2.3 21.7 95.5
6 15.0 40.7 94.1 2.3 29.8 95.5
7)1 527
1 5.0 14.8 58.8 4.0 10.6 455
2 5.0 22.2 70.6 3.2 14.9 54.5
3 5.0 29.6 76.5 2.6 19.1 72.7
4 10.0 33.3 38.2 2.6 23.4 81.8
5 20.0 48.1 100.0 2.1 36.2 100.0
6 25.0 59.3 44.7
F. K-WAIS-IV 7z} g0 adste= Jad A=, sid A5 olste A&
5% 7 ol A fdare] v&s o3

LR=Likelihood Ratio, FSIQ=Full Scale Intelligence Quotient, VCI=Verbal Comprehension
Index, PRI=Perceptual Reasoning Index, WMI=Working Memory Index, PSI=Processing Speed

Index.
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2.5 K-WAIS-IV ¥ 2 #d g4 H 49 Ao
H F5E/A% TBI 32 Ald A E
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3 2
TR At AAE Faste], & ATl M dEE SRASRE
Hel of g A B dofels A= (VD #d & Aol A of
Fpel dads A&3ds o v-AM Fex/4%E TBI fd 7hd A
Bog A5 dhdE s b Abelell dis] HEe] ok oo Ay, o
o #ATE AR= A o bM< 37 ofsl, deofelsfAl g
o]

(VCD 75 olsl, Zz2la ¥ 34 AFoA -1.169 olste] HA4E HA

A oA BAE w2l 3w FH S dger nd F 8EA
of Melg $ReE WEANE T B oo 285, FUo 3
4 e ¢ WA T oSaslah, ABsAM 34Y 1 U AR R

2 v} k. Abal GA] HAF A 93 % (traumatic hemorrhage),
A
e}

njukAl Z=AF £ (diffuse axonal injury), ol T EI R AH R

ol\

=)
(
Bl

&t (syndrome of inappropriate antidiuretic hormone), ¢FH <G4 2
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SAH), 7M=& =49 &7 J
of En7t HRPYES o=
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3. MMPI-2¢] A1 2] TBIS] Ab¥ 54

3.1 MMPI-2 ¥9 H zto] HF

9% RSt [ Wire]l fol@ Aolsk AAEA egkrh A
2 A3 w-Abg FER/4% TBL gere]l FHuS vy (VRIN)
A% HAF(M=5167, SD=937)7} ¥]-Al¥ X TBI FH(M=43.26,

SD=753)°l w3 folaA =2 Ao YEY(p=.010), BE

VRIN #H= He7b a3 HA=, ogudes 749 &9 43FS AALE
ok AR 24 A v AYF) dEE AN F
9.31, SD=1521)°] H|-AlY A= TBI &
3 fFreoletA =Rkom(p=.021, 95%CI=-24.69,
F5E/AETBI A9 (M=62.42, SD=12.20)3} H] a3 %=
S Holu foatA ¥ FEolATHp=.296). ¢H, A
@S Hwgs o BHAE(F)
T HHE FREE(Fb) &, F-K AFolA f93 Hi 2ol2 H
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3 10. MMPI-2 ®Qle] Mokl Hy 2 Hok 7F Hat v
4% TBI 5=/ % TBI A TBI
1. H]-AH 2. ¥]-A1y 3. Aty 4. v]-AMH 5. A4 o B Cohen's
(N=19) (N=24) (N=13) (N=43) (N=18) &
M (SD) M (SD) M (SD) M (SD) M (SD)
BT A=
VRIN 4326 (753 5167 (9.37)° 4564 (8811 4795 (9.49) 4669 (10.66) 53227 194 125
F 5611 (11.34)° 6242 (122009 6931 (1521 5963 (12.12) 6833 (1354) 4225 6112 677
Fb 5847 (1252) 6086 (10.13) 6873 (1465) 5976 (11.22)  69.00 (12.87) 2600 7.189° 765
Fp 48.37 (9.60) 53.68 (9.28) 57.18 (14.59) 51.22  (9.69) 56.38 (12.72) 2.610 2721 456
L 47.00 (7.54) 46.00 (9.59) 44.46  (11.49) 46.44 (8.66) 4550 (11.81) 279 120 .090
K 4379 (9.14) 4463 (10.48) 39.69 (7.11) 44.26  (9.80) 41.72  (9.16) 1.231 .880 .268
S 4226 (9.75) 4591 (13.95) 41.09 (10.29) 44.22  (12.18) 42.44  (10.39) .788 .266 157
Fr-Kr 458 (10.78) 804 (11.71) 1492 (1357) 655 (11.32) 1353 (1274) 2825  4352° 579
FBS 6526 (1353) 6091 (1154) 6764 (7.17) 6293 (1254) 6956 (7.16) 1430 3952 649
FBSr 2468 (7.14) 2241  (6.05) 2591  (3.83) 2346 (6.60) 2694 (384) 1398 38%6 645
U A=
Hs 63.53  (9.50) 53.00 (10.12) 62.69 (11.15) 60.44 (10.12) 65.22 (11.34) 1.813 2.635 445
D 71.84 (15.39) 63.79 (11.68) 64.23 (15.54) 67.35 (13.88) 69.33 (16.24)  2.019 235 131
Hy 62.89 (13.37) 59.83 (10.28) 59.46 (10.23) 61.19 (11.70) 62.17 (10.77) 495 .093 .087
Pd 5868 (1366) 6129 (11.65) 5585 (1340) 6014 (1249) 5667 (1270) 787 972 275

_37_



Mf 51.06 (1054)  51.88 (13.80) 50.08 (7.46) 51.51 (12.33) 49.67 (8.79) 104 331 172
Pa 65.68 (1597) 6354 (17.86) 7369 (16.68) 64.49  (16.89) 7572 (16.75) 1553 5642 668
Pt 67.74 (1398) 6221 (11.71) 69.92 (13.65) 64.65 (12.90) 7261 (13.78) 1790 4641° 596
Sc 64.42 (1377 6496 (12.55) 72.38  (14.94) 64.72  (12.95) 7372 (13.37) 1607 6.018 684
Ma 5226 (7.48) 5354 (10.09) 55.77  (10.90) 5298 (8.95) 55.61 (10.22) 528 1011 274
) )

Si 62.84 (13.76)  60.79 (1215 67.46 (16.23) 61.70 (12.77) 67.78 (1461 1.001 2642 443

. "p<05, "p<01, VRIN=F-A9-8- A4, F=r]13, Fb=n]d3 FukH Fp=u]x3 i,

Fr-Kr=v| 1 (L d ) -n 4 (L - F), FBS=2H 9= %, FBSr=%A 93 H=(dHF), L=<, K=, S=24%
A7 A A, HS:Zi%L%i?ﬁlé D=%-&%, Hy=3|2Hg], Pd= HP/\}ﬂ“ Mf=24d /944, Pa=AAZ, Pt="455,
Sc=AAEAZF, Ma=4dZ3Z, Si=AF3] 4 W%/‘é.

AT, 2 39 W A A Fit 2 o9 {ogdES AAE

_38_



¥ 11. MMPI-2 ®Hdo] s A AA] TBI A3t H-A A A
TBI F &S 8]k ROC curve &4 23}

MMPI-2 . T 2= F3E
el Ate T
AP A TBI (NV=18) vs. HI-AFY A TBI (/V=43)
F 657 080 067 500 814
Fb 701 082 019 541 861
Fr-Kr 639 085 104 A72 807
Pa 696 071 017 556 835
Pt 681 076 027 531 831
Sc 633 077 021 536 839

. *AUC(Area Under the Curve)?] 7t 0.9-12 "¢ $-<(outstanding), 0.8-0.92 -
+3(excellent), 0.7-0.8& 3|8 &3k (acceptable), 0.6-0.7S F&(poor) FFOZ 3
28 = 9l 2 (Hosmer & Lemeshow, 2000).

F=H]d¥, Fb=rd%g T Fr-Kr=0]dg(LH5)-0

HE, Sc=AAEEF.

o

(=), Pa=HF, Pt=7

3.3 MMPI-2 ¥l H49 Hod 33 Wi 2 53 ddgoA
o ERAS=E

oloj A ml-Ab¥ TBI ezt AbY TBI ®e 2+ #93 #

®ol MMPI-2 ¥¢l F, Fb, F-K, Pa, Pt, Sc #x9 I HFolA At
4 rA MEo s B 54 Addd e A e Solme vzt
%, $EH(LR)E A3 rgta, o] A7
TBIIA = AFE 50l
AbE ] Fto FHaE 9]E)

I Az, vl-AM A A TBI



227259 27 AE
TE 189 sdEAT Lo w At H
FBE o 57%% A4S AA3PS v Pa, Pt FEoAE

el
06717 W91 = ¥kar, Sc H=molA e W=7 22733 HAA

k
il
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e
H
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>
o
N1
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E 12 MMPL-2 WQle] Sa ool Aebd 5 w29
4 E TBI TS =/A% TBI A TBI
LoWl-Abg 20 H-AE 3 AR 4 WA 5 AR

(N=19) (N=24) (N=13) LR (N=43) (N=18) LR

F
>100 0
96 0 07 5.6
84 4.2 23.1 55 2.3 16.7 73
81 8.3 30.8 3.7 4.7 22.2 4.7
76 0 20.8 38.5 19 116 33.3 2.9
74 53 25.0 46.2 1.8 16.3 389 2.4
68 26.3 375 53.8 14 32.6 50.0 15
Fb
>96
91 9.1 6.3
83 0 4.5 27.3 6.1 2.4 25.0 10.4
81 5.3 4.5 27.3 6.1 49 25.0 5.1
76 10.5 9.1 27.3 3.0 9.8 25.0 2.6
71 15.8 13.6 54.5 4.0 14.6 50.0 3.4
66 26.3 31.8 545 1.7 29.3 62.5 2.1
Fr-Kr
>39 8.3 5.9
32 16.7 11.8
29 4.0 16.7 4.2 2.3 11.8 5.1
24 8.0 25.0 3.1 4.5 176 3.9
21 53 12.0 33.3 2.8 9.1 35.3 39
19 10.5 24.0 41.7 1.7 18.2 41.2 2.3
13 26.3 36.0 58.3 16 31.8 52.9 1.7
Pa
>110 4.2 0 2.3 5.6 2.4
104 5.3 4.2 0 4.7 5.6 1.2
_ 40 _



101 5.3 8.3 7.7 09 7.0 11.1 1.6
93 5.3 12.5 154 1.2 9.3 16.7 1.8
88 10.5 12.5 23.1 1.8 11.6 22.2 1.9
84 105 12.5 385 31 11.6 389 34
78 26.3 16.7 46.2 2.8 20.9 444 2.1
Pt
>95 5.3 0 7.7 2.3 11.1 438
87 105 4.2 7.7 1.8 7.0 16.7 2.4
80 21.1 8.3 154 1.9 14.0 27.8 2.0
76 26.3 16.7 385 2.3 209 44.4 2.1
72 42.1 25.0 61.5 25 326 61.1 1.9
69 42.1 29.2 69.2 24 349 72.2 2.1
63 73.7 458 76.9 1.7 58.1 83.3 1.4
Sc
>95 0 4.2 0 2.3 0
38 5.3 4.2 23.1 55 4.7 22.2 4.7
82 5.3 8.3 385 4.6 7.0 33.3 4.8
78 21.1 12.5 46.2 3.7 16.3 50.0 3.1
73 36.8 33.3 53.8 16 349 61.1 1.8
69 42.1 41.7 61.5 15 419 66.7 1.6
65 474 50.0 76.9 15 488 83.3 1.7
oA ko] FAE ZF MMPI-2 ®WlelA g "4 o)t A+E B 7 Hdd o

TG HleS o g

O

LR=Likelihood Ratio, F=R]A3&, Fb=v]H¥

), Pa=AHF, P=2<, Sc=BAUELEF

=270 .
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2004). s+, H-AMY FEE/AIE TBI 34 Hohe] Hue Ay £&
FAS ALl e AN Bge o sideta, Ay &£
FAol M= AAM o Mg Az IS B, olye 53
S D ok w3 Hy WS A o 1239 F5E/MAE TBI A=
go= g A A9 vz A= & UdtH(Axelrod et al,

2001; Curtis et al., 2009; Fisher et al., 2000). ¥+4 = o]Ate] st S

Ad AFAR7E g2 F5E/A%E TBI &2 A4 (Carlozzi et al.,

2015; Donders & Strong, 2015)0 A= £ A 7to] H|s) k7t o] %4353

Hytol A Fste] A3 AAAN ZEHAS w1l 3, HiF stHo] oF

109 a1& olst MR, ¥ ARy o g

7de] Hul ATl o] ol E A9t

= olsl Y2 ¢ AxYUHHwang et al, 2019; 45

WAIS F8of= TBI A7% & ofygt & Joe] uf FFoly o

b d-E 1A adle

Donders (2003)¢] Aol = WAIS 3oz TBI Ao +HS <l

g Ay, & 1A, A4 al

I B ol P i o
A=A TBIC A ¥ &4 A

7_'
Aune, $A weatel ARS

o o
s
e
{0
00

n 18 i
s
o
)
[-'>~

= 2} gl e =
ekt 3 AR TBISH w5 /4% TBIOl #Agle]l Ae &= o
Aol AA v F P Axsta, P 7 Wit Aol7h fod F=4
g, 3EA4, o8, A 22 ol o e At BAALE
frelshAl e Aol o] AdzEd wep Fae] oft AshE e
W, FEFE, A BF ol Aoy sidabsd el FoAw
T8 Aok frolskA Fa gwe] az AV 7P W 3R
Al et oleldt A=, A =7 TBI £33 &4 7H w1l
Askar, HEd G4 #ARe] AstE s Bds Heln, HEY ARy
5 dE 717kl AEstel Astye AS RelrlE @ A¥ AT 59
Aol 2 Wgor B 4 ti(Axelrod et al, 2001; Carlozzi et al.,
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2015; Correll et al., 1993; Curtis et al., 2009; Donders & Strong, 2015;
Fisher et al., 2000; Hwang et al., 2019; Langeluddecke & Lucas, 2003;
Lezak et al.,, 2004, 2745 &, 2002, A&, 2016). H=3t, A4 AL
F3o] TBIO i eor d G S ®Hel o Ad A4 23
¢} %= H-3sbH (Fisher et al., 2000; Carlozzi et al., 2015; Langeluddecke
& Lucas, 2003; 249 &, 2002; A AE, 2016), X159 st9 820 7h&
H ol o2 A7z S5 2344 Fe 9s] g5Ho] 4y
2 7 fAHE $49 244 A F(crystallized intelligence) £.%1°] 2}

= Tl 9JIAAE AA=E 4 dvh(Lezak et al., 2004; Lichtenberger

& Kaufman, 2012; Weiss et al., 2013). 38 A|x|Ztd 223} 58 &
A A T8 58 AL A Aoz Q) Ay FRoE g
S S F odE AR HE 2 EAUY, A 719 499 =4
A= Al

A (Carlozzi et al, 2015; Fisher et al, 2000;
Hwang et al, 2019; 249 %5 2002)¢F &= A TBI Az =0 wet
olgt 73 olE HYY 53] FF5E/AE TBI Aol A =xkef
=, EARY] s B st MR, AAA F9 A S5 44
AP TR G PR o] APAMEAA JHe] g FAHeR T}

4 27 ek

A% 59 TBI 3bolA A&

g 2 % gy ® oohie} ¥F, BT
5 59 = A} F Aee edok S B, doH vy »
obet FAFE WP FE S FRHoE fAHE FFol
ee AT BRAS A, Fu Hege] QAL Ax S
TBIAAE tiie] A% g0 @A AssA ¥ee ovrin
3 % g

2. K-WAIS-IV #3894 Yed F55/4% TBI
AW B4 R A wd A E
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o2 FTX/M% TBI &2 7hedl A o2 H-ARE ko
= K-WAIS-IV ®H3lo A fof8tAl Axe 5 .

o AP wEEE Johe] &3 27](Cohen’s Yt ROC 4, s &
I A T ooE B4 AA dAEHA K-WAIS-IV ¥l & o3 &7
AZE VS 2 Ao Z YERTE Eg FSIQ 2 A E S

7HE e Al sdE AT S, A
r A o= A A5 A5 (Cohen’s d=1.366)°l A
= 2 Uehyka, &Af8AF T 53] 9] 3 (Cohen’s @=1.518)0 4 7}
Zlom o]oja] 7] & 2~7](Cohen’s d=1.388), 2F5(Cohen’s d=1.275), &
F2(Cohen’s d=1.190), =A A7 AHCohen's d=1.069) =o]lth. ©]¥
A¥= ROC 4 Aot Ao d#s&=d, o3 AfAE 7 JAd
2 g W Eo] 7 8 AR L(AUC=.855, p=.000), 7]
271 (AUC=.834, p=.000), AF(AUC=.818, p=.000), 3= FE(AUC=.808,
p=.001)°] H & o|AT(E 4, 5).

AP A g o] =2 AfAME diE] FAA R AuEw 4, A
T 999 7127 = A TBI HeH(M=6.48, SD=4.24)2} W]-A}H
TBI J(M=2.06, SD=152) tr =3 X}ol7} 7 & AAAF 7k )
v oopuet AR Fgekel A HA K-WAIS-IV ¥l 5 7Fd A7)
Ak oy gk A= obA] AFE vlel Zo] AP SR

3] H-AMY S5 E/AE TBIA AAZ

=
o
>~
folt o ot

4
1

=

il

15 2AZ AE add o 571 &

a3k g, FA] AMY FHe A o How H& A% =7 F3o
= AR A TBIA 9 AME FJdkolu BAF Hob
Fom g A AFolE =¥ AHe HR7F A S AANE s
S 93 vl At (Curtis et al, 2009; Etherton et al., 2006). o<} A}3a}
A, A3 A+ (Greve et al, 2003; Heinley et al., 2005; Jasinski et al.,
2011; Larrabee, 2003; Miller et al., 2004; Millis et al., 1998; Mittenberg

o o L g
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et al., 2001, Mittenberg et al., 1995, Reese, et al., 2012; Schroeder et
., 2012)0l 4 &3 AW HAMembedded PVT)E 7Hg @wWol A%<
2 ’*XP A B AN F5 /A% TBI ol Ay S &23A
o 3 & Y v AxS A4S BAL(M=394, SD=-2.86), &
3} 37](Cohen’s d=1.069)4 AH¥ ®HEH(AUC=.778, p=.002)°] SQojA %=
Gz HAE UEHRH(E 4, 5). 5, A4 10401‘% TS
= A A FA] A Sel fAksHA, R Qe 4
AA F3o] FostA Astd + U= %/\]Oﬂ AL

j
AAE VA e v e on 4 4K wqE 5 0

o
1

_rg

%%, *& 23N T /AT TBIOA A}
e T Weiss 5(2013)0] &1gt WAIS-IVE 5891 F3olA], kA
Ak mpel o] Aol T4 2AA

g wiztstar, o3 AfANE wdv)el o2
4SS H ot (Lezak et al., 2004). ©] 3

of 2fALE, 53] AAA AT A3 APl Ao AUpA A A x3H
Ty M7 dYet EdAstE, dAST S Bl

A TH(Slick et al., 1999).

PFHAFE A5 AHAE -rrE;G A5 (fluid intelligence)®l 31 3% =
= 23 BAoA =gHoz A
5 Z A A
Aol F8 9 wdo dFs mAl= gdolgt & Ark(Cattell,
1987). A& 8¢ 3 AFdA F54 Aol WEEH= APAES o
3 AHAFS} gEo] AW A s (general intelligence; Spearman, 1927)<
7 2 dxste AHAAEE 9ER 8k th(Lichtenberger &
Kaufman, 2012; Weiss et al, 2013). &3], o131} & F2 AF H|-
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@G AT e r A AdS Bl vk oi(Carlozzi et al,
2015; Donders & Strong, 2015, Langeluddecke & Lucas, 2003). ©]ol
FEF 29 o] Urk 2 rgets, 54 As LI A S
A7, AR 228 TR vl H &4 A or d vizd
e s AVIE &

T A 2y o]y d A3t TeE/HE TBL A

As&

T e d3EFHA JEUA 23, f5d A Fol dE AWAFH
(anterior/rostrolateral  prefrontal cortex)® 9= A A% (lateral

o

SERIES N CEE
2000), EeHA7), AEH 2 AARH 245 GAE ST, 59
Aol F2 #elnm, AFY
ge] olelg o 9ld
2004; Banich, 2004),
ul-abd e Ay g

prefrontal cortex), +74 % H(Ferrer et al.,
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EN

-1 -
FA5E Ay gge] BESH, oo ATAEe WA Axe dE
F o ofF Aael w24, NERY), NE At 25 A

A8 AFEo| A Mittenberg 5243 t]Eo] WAIS A4 wid X
B2 Wol] AFHo] & ‘oj3]-52H(Vocabulary-Digit Span; VDS)' 3
ozt A vz Y2 B 5 Jth(Demakis, 2004; Greve et al.,
2003; Iverson & Tulsky, 2003; Miller et al.,, 2004; Millis et al., 1998;
Mittenberg et al., 1995; Mittenberg et al., 2001). &, ATAE2 24
4% TBIIAME F9 Z(attention span)°] FA¥+= A&FS Hol:=
S 1#HE u o]xF o]5o] 9= TBIOA o3¢t =ab &

A7b 45, Az F3 F71E Qe A AfAbelA aLejAow &
qe A Az B 4 9lor WAIS Awky 438 4 i
o] AtY 7FeA S AlAFsEtaL Bkt (Mittenberg et al, 1995; Greve et
al,, 2003). ol&g siAlel= AP 7hsAdo] = AE TBI 3A&50] A
A Aes & tfistal HEAd Ao s b 9@ JdgFteE o3 &
AAL A g2t vl8] Fodt 88 Hola, FAY ol5¢] HE TBI
oM = Fo| Fo| HuA EAEA g HE EET: 7Mool E3EH
I &2 4 v (Miller et al., 2004; Mittenberg et al.,, 1995; Greve et al.,
2003). Mittenberg $F213} VDS A% & BAF 238 AAZR =&F%HAY
BEFAS =7 gols o] & (Mittenberg et al., 1995), = A 7}sAd o]
AT A= TBI Jety) opFst Azt vl-A¥ TBI Jw-& dizxg A
A (A AA A5 T3l wAEE st o] Foi AL, o] W Mittenberg

haegke] VDSEG ot ¥ =2 ERASES B3 v UtHGreve et

i



al., 2003; Millis et al., 1998; Mittenberg et al., 2001).

e AT Aol A WAIS delA debves $5%/4% TBIY
Ab S V1€ A& TBIIA O 3t Zoldtd, =, A AT
A AA A= TBI= ofek oA 3 3 723k Zol7F AAH A eFaL
oAbl B dgle] T¥o] A HE A¥e Hole Wb, AW
beAol =2 AR TBIAAE offlet ssxtollA #F438 A5 Kol
= AS olgste] A WY ARE EEctal B AgEE @
(Greve et al, 2003; Millis et al, 1998, Mittenberg et al., 2001;
Mittenberg et al., 1995). R &2 Ao A= H]-AMY F5%=/4% TBI
Aol A =2 2HANM=767, SD=4.02) 3] o3 AHAH(M=8.89,
SD=347¢ TAASZE FostA B FEoA Aoz QA
Az 91715, p=.098), AHH FeE/AE TBI FJdolA= At
(M=394, SD=2.86) ¥ otdzl AAA AT o3 LAl = v
qze S HoJ(M=4.35 SD=242), T 28 A 3 b folg o
=

ol

7b YGERGA] ko™ (=586, p=566), #E T ek A Ao A
of W& o] 3] AfAtell A Az 43 2
Aok AA R Mittenberg T3k VDS =2 /A% TBI
tol Jek 2 Fot AolE AT BokS wf AR v
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FEE/AE TBIAS thex Fhdez gaty] e, AgAa =
& g AR A BAA AR AP A
A A% TBI ARHN=209] K-WAIS-V 582 u]a—? A%

o
ﬁ
©
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2
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o1
X
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o 2z} %E(Eﬂw}ﬂ Eé%%, Jiz) oL 21?4 i*(%ﬁé%lﬂ 7]
B} =2 LAt A H-AME A& TBI Jo
3

D
A mel W, A

rl

N,
SN—"

Az 5 b, AA A A soly F7|zE gFH 7)ol Rk
HE= o] o]d FF(FFA, o3, A2 H Ak DAt A = F AT
B Frolgh zbolzt AAME A Skth E hE FUF 4o ®2, K-WAIS-
IV WQl zte] A =7t AMY S5 E/4% TBI Jdd H-AMW 55
T/A%E TBI H gkl zbol7b A=A HESAT AW T5E/4%
TBI HetollA= dnbd oz 71 fAEojof & o3 LfAMAAE A
UAA Az Fds B A, o3et A Fd o] A A=
(r=.924, p<OL)7F ¥-At TS5 =/ E JH (=659, p<0Ddl B3] <]
A=A YERd wE 22452, p=007), A &% FAe] AFHALEA

N# Ee Ao 19} N E27] 59 ghol fo
ol Uehb etk (A FEE/AE TBL =270, p>.05 H-AE F
TE/A % TBI, =895, p<.0l; Z=3.478, p=.000). o]&{gt & A< Az}
be

A

N
=
i)
e
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b Add A AdeEs ndd W T/ R TBIOA S AMY 4
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Ao S AES 9 2A E?i% 7}%*301 At}

sk u Slick %(1999)94 MND
Hoh =, HAMRE

B6E 574 <

,51,

-";rxﬂ-! _k::l '|_



Ao

#}7 7127 we

ol

)

ol

A
TR

i

—_

;OE
olo

®
]

T

B/

)

ted MND
1R okch e 013 A 7AL

9]

°©

3

=

T =S A3 A (Yochim et al, 2010)2] <

A2 AV (decision  tree)

)

SEEE

=1
P2

Lol Ak

=)
=

h
i

ol

F(VCD ¢},

oW

/A% TBI 2k AR

ol A Zbzt oF 7.4% FPe]

PN
T

J

Pz
=t

PN
T

3}
=

=z
=

o

el

el
Al

-
s

& A

=
T

°of 2

o] A}

o] A2 ¥ A

=

1 oneld e AW A7

[

A

ox

£
fie)

™
Gl

el
T

;OE

olo

= 97 A

) (Curtis et al, 2009; Rogers & Bender, 2018; Slick et al., 1999), -

=
it

—_
53

44
.ﬂuﬂ

b
m

)
E

Aol A

B

R

o, upkA

=
T

h=h

=

==

]

Eﬂo

{ %1 019, VCI, &

&

!

yAO
|

Jo

N

0

T

@
4
:Ioﬂ

e
=

mo

o
oo
=
]
oy
T

B/

A

J HA 2} AL

}3

3

A]

A, A=A ZA)7E Ao AA

2

[ex
1l

-

s

o124 9l

FS /A% TBIo A

-
R

A

] 7bsgel gk

)

o
A
r

o

,52,

i 1 ol th(Mittenberg et al., 1995).



TCZIE A AL 9F 0|50 =712
e Abgl ZICTHO| HYR| S
o, 2¥3, Bx o5, B ol uix no | M® 1
L YES
Of2H At‘?;‘% oE =ZA|F|=T1 N
1) o|AlA A (LoC)0] 302 O|LY

2) Qlet= 719 A (PTA)O| 24A17F OJLY
3) elezHH 30 —E— Ef = Glasgow Coma Scale T2t
13-15 #¢J

CHE 2 UE u2d 52 AABIE AARAMSE A

== o= — o [ B |
A A210] SHOALE ZARD HFS N BT YTp
‘ YES
Y
HBHIEIONC o5 SHe| RHa N Hayel
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—v[ A TBIOf B{=tEt

Pz | CHSh
NO. A= TBIO| sl{Tet
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A EIE

,[ SEo M TRIGA

HO| HiH S,

lNO

e = 7
= Eferopel
Haomas || o

At S5 & /A% TBI
O At HAOIM T oj3fel £ LR YES Ztegs n=jtt s oln
N s
No"no =
[ W EEEE ZICH7| EB4, BS
e || DEvEsecwasvol HAIN| S 7AL dzomys gy || SEAEC
<3, £ E*NOIOHKLT(VCJ) <75, =8 2} ¥ 7|50 ~3i0| patel s Xf7]_‘i-_'_?_[)||)\j
£ Z=-2.294+(321*01%7]) < -1.169 o L AISLA] OF AT e e S =HEHo fE 3 F
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Abstract

Characteristics of Malingered
Neurocognitive Dysfunction
on Korean Wechsler Adult
Intelligence Scale-IV & Minnesota
Multiphasic Personality Inventory-2
: A Known-group Design Study
with Traumatic Brain Injury Patients

Jung In Chot

Department of Clinical Medical Sciences

The Graduate School

Seoul National University
This known-group design study with TBI patients aimed to
investigate the characteristics and indicators of malingering on the

neuropsychological tests including Korean-Wechsler Adult Intelligence
Scale-IV. (K-WAIS-IV) and Minnesota Multiphasic Personality
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Inventory-2 (MMPI-2). In particular, malingering in moderate/severe
TBI (m/s TBI), which has been relatively neglected in previous
malingering studies compared to mild TBI, was focus of the study.

The data was collected retrospectively from the record of 101 TBI
patients who had visited Seoul National University Hospital for
psychiatric & neuropsychological evaluation. 69 eligible participants
were classified into subgroups according to the severity of TBI (mild
vs. moderate/severe) and Slick et al's Malingered Neurocognitive
Dysfunction criteria (malingering vs. non-malingering). Analyses of
Variance, Receiver Operation Characteristic curve, and cumulative
frequency on K-WAIS-IV and MMPI-2 variables were conducted
between the malingering and non-malingering m/s TBI to determine
variables or indicators which distinguish effectively the two groups,
and their classification accuracy at specific cutoff scores. In addition,
stepwise discriminant analysis on the scores of 10 core subtests of
K-WAIS-IV was administered

Malingering m/s TBI showed significant lower scores on all the
variables of K-WAIS-IV than non-malingering m/s TBI patients.
Furthermore, the results indicated Vocabulary was the most effective
subtest to distinguish the two groups. Full scale 1Q, Matrix
Reasoning, and Arithmetic, as well as Digit span and Coding, were
also observed to be more effective subtests than Block Design and
Puzzle, although when the variance of Vocabulary was already
present in discriminant function, all the other subtests increased no
more discrimination ability of the function. On the other hand, all the
validity and clinical scales of MMPI-2 were found to be not effective
to distinguish malingering group in m/s TBI, while the scores of
validity scale Fb, F, and F-K and clinical scale Pa, Sc, and Pt

increased  significantly  higher in  malingering  group  than
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non-malingering in all TBI participants.

In conclusion, this known-group design study’s findings can help
utilize K-WAIS-IV as an embedded PVT and reveal the way how
m/s TBI malingerers fabricate and exaggerate their cognitive

impairment in neuropsychological evaluation.

keywords : malingering, traumatic brain injury (TBI), Wechsler
Intelligence Scale (WAIS), MMPI-2, known-group design
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