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fE EF'B'CF%E'@* gesF i (MMSE-C) 8l E - Fe & .0 I Al
B 0 EF 4 B BE(LNNB-S) A i R Bl B & 2 Bh A EL 3R

FHE' BEMR? BT EEHES BRE’
BRI AR (TEEREm | SifaRE K s h i SR EREE

B#) 1 ies i ah 3 5 % r Bbo(stroke) s B ¥ HAE sk TR BEEG Y 2 Gtkiplsk o ¢ 2
& ;% HF A 3= % (Mini-Mental Status Examination-Chinese, MMSE-C) £2 j - & #¢ 5w 32 | 2% ' & & P %
(Luria-Nebraska Neuropsychological Battery-Screening test, LNNB S) 2% IE R EAR Y 24 s i
F Pl o Fp &L RS flﬁ; FrdF RS L AR P ey 2 Lot MMSE-C
25 LNNB-S ** %5 ¢ B ,&*‘k\%é/?. 4 oZLLmMMSEC* LNNBS*‘m;}é”m‘&t‘ Jb E,*““ e iBlie 3 o
TRy .‘é‘?ﬂi@rﬂﬂ"“ )gs}j’zrg Lk p e Tﬁ%‘?r’ AR LA 2005 3 2014_& A A B
FHRIEE AL EEN? A BEY Fliek 2 xS MMSEC £ LNNB-S z }?3&* 158 4 (§ 125 4 \—‘*
33« ’—Iiﬂﬁ\.£526ﬁi P TR T AR 105 £) o B HE TR B RS S e 2 b
(32 A)~ %Y B (37 A)~ HERIP R (46 A1)~ S ae” (43 4) FUE FF SR ELS I X Fis
s+ %ﬁk’»\ﬁ’w °
ZR LEREHET 20.3%* MMSE-C &2 LNNB-S 2% 3LIA 1 » &35 R E ufrrt it £ %7 b B 7
* o 2. MMSE-C # 1 337v# it 2 B2 v & 5 44.9% ; LNNB-S 4 ) 77.9% - 4 MMSE-C # :F%'ka‘_—;f e
FF3 95.8%7% 4% LNNB-S # ! ; 4% LNNB-S # ! 15 | ]”3‘4“ » 3 55.3%F AL MMSE-C # f! ; 3t MMSE-C
FHH 0 e b i 64.9%5 B o 3 MMSEC @agpmsrfeyfi 29 2% Bl -
?)f‘n,.(a“ BE=z2 MMSE-C 84 ~» 83Fw s v RH-F T2 2RFEFANLGY R 24w 2t
NBS ZEPALFF BRI WD F A 2% L ENHRIMEALRER TS BRI A BN F S
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s = %
By o i@ R UEA Bept > MMSE-C #2077 b L ¥ 3mm il 3 K2 i xRy Lngd b
Bf et Faoi o Jupl AL PRI PN F W F Y #a 2w o MMSE-C % B % o an s 2 5 #0
PR RFO T EMAE A B H BTG R R F L RS o SRR P AR ¥ MMSE-C
i 4B LNNB-S 145 & $10 F § 4 Aginirst a2 ¥ B R F 2356 4 - R ETRAERET G L 2
R E 4% LNNB-S B~ MMSE-C o ( & %48 f B34 2016 5 44(1) : 19-27)

RASREA : ‘=58 474 3= (Mini-Mental Status Examination MMSE) ~ Jp - & #¢ 5w T2 | 5k ' & 1 P 5%
(Luria-Nebraska Neuropsychological Battery-Screening test, LNNB-S) ~ #! 5w 12 73
(neuropsychological assessment) ~ %5 # & (stroke)

fi& o J& (Cerebral vascular accident, B Im & & 4¢)a]
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B RN E DR 2 S AR U s g R A
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HEEEEDEBNHERAMIIGERE - HEFEH
o A 95 i B3 o Bllake 2 A (2002) 5 Hi 2% B B 5% i PR 7
¥q & # fij(National Clinical Guidelines for Stroke)# &
A R B R R Z AT RE it - IR EERE
BRZERNUTEIARE » FEHE 32 50 Bk L B 8 DA
BERGRRERMIGEZ BB ERER - 25&#
FA AL B B v 2B AR B R E SR AN RE BB -
iRt EHE T N E R ERRER - KB L
RGNt G RB BRSBTS > EMBEEHER
R 2GR E PR — RS LTS £
SR E SR AN REE TR G T a5 - WA B A
REBRRETSREZREBEE S 2ERAMZEERA o
b 3R A B R GF 8RR M (sensitivity) ~ R 2 %
(specificity) ~ Ja Il FF 1 4G > I BEFE H o € B8 &N TH (M) 3%
18 FRAN T RE G be I B - )G SCHT A e B B 0 2
fE BAS > DASR B PR (8 i A1) 1 o

R Lezak & A (2012) 2 B BL - 100 B i d I B
AIESM R R EREE AERANRE LNE
F o PRGSO B R A I B ET 40 B DU B (sign) ~ DAEE — 3
Ea i 55 S EF 9= 9% (single test for identifying brain
disorders) ~ 574 & (cut-off point) &z =fEE A » ARHFZE
T EBRET AN {55 P SR o BOR P € BB E BLIEH AR
MFH ENZER - RESBETREBRE O » U
1 (sensitivity) ~ %5 2 14 (specificity) ~ B& 4 78 HI & (positive
predictive value) ~ &4 78 & (negative predictive value)
DA IEHE B (accuracy) & 5 K5 & ¢ 78 Al DUEH HH I &
BESBEBESEROBZSEBERSFER - URES
B mER M EETHENREERE - HREUHE—HE
BERNEZENERASFH MEZ ERES
LA % 3t J@ 15 h RE BB o dis ) o

fH 55 X & BE EF i (Mini-mental status examination,
MMSE) £ 12 #% (i FH 2 5B &N ) sE i A 1 5% - MMSE &
F Folstein% A 1219755 Fif 5 - PHIBAN A BE €
[/ 77 (orientation) ~ EA B % $%(registration) ~ £ & J7 Bl 5t
& (attention & calculation) ~ [A] & (recall) ~ & &
(language) » &t +—EEEH » MO BR=+2 &5
s SR FE R IR BIE R P 1B R R R R (1R RR Ak
B~ i mgl) - BBAHFE - B EEE
HE AN BRI PERZ - MMSEEHZZE45E
BEREBEMSE > Folstens KeaE 38 DI20/211F £ L
43 8 (cut-off point) o £k » Anthony&E ADIEHBEERZ
BB I 3 L 2 B E 323124 » TR e AR 2307
I E BB TR 200 T IE e TR 40 (R 2587 % ~ ¢
1% 82%) o U N & 2% DI 5 81231243
IS » FEREER23/24 0] A R E 4 S BE R B IR

ANz IhgEzER o 10

MMSE 7R 4 27 % T 7 fik 15 152 1 9 B8 22 501 Th B fk 48
(global cognitive impairment) 4 5 fifi i i & & BB & SR &N
DRERE 6 o M INys% A B MMSE I 1R i b 5 &5
LGN B - HAR A BB o 5 Lezak® A48
HE MMSE 85 5 T8 9 18 355 70 A B {1 {b 14 5% 8 (focal and
lateralized lesions) s B 2 Zh S N o oW R B
MMSE 5 7~ 58 Fi 7% ff i B o il B 3 2 SRAN I RE R 3R
R 5 I S e v 2 B T A B R 2 SR T S
HEZHEREKE 2 EE - 1*Blake® A LIMMSE
TS B2324 BRI RS h R B AR 0 A RET
LR (VS 15 P S AR (62%) © POINys & A $HE134 1
i o L BB 3 5 R L — R 2 B IMMSE LA R i A K TE
FHTHBE & 1%L 2 I BRAE (i 5k B ~ BB SCEUE ~ 8,
fTEhBE ~ AR ELEME - BIE  EE) wRET
BHT0%H B EEDE—HMRLEIIAEE Fig - |
MMSERE{EHIEN i Bl gE 2 i 7% » Bk B B
FEHEE ~ STIREA R IR B B B BIB BT - 25 >
BE T Ies 2EE MRS R - E S MMSEA B
H A ER AN AR AIES - HOBS b BB 2 b AR S
J5F R /60956 B 1 B SR MBS ~ 2 RT3 R (ceiling
effect) Z 552 ~ LIR BEHI B 2 SR ThBE 16 B s ) 3K o
[21-24]

E - B & 0 B @ B #H Luria-Nebraska
Neuropsychological Battery, LNNB)&—Z& B i B8
S0 EE 2 A0 T B > E Goldlen 5 8 T 8 5 4K
H BRI HRBEEWRESENR o P HAERHE
R R B 2.5/\k - LNNBHEFIBRNE ~ B4 ~ fE
WELE S HEEEEEEL - HES+—AKKE
R(BIELhEE ~ #1 %5 ~ MR INAE - BIIRE - BEHZ ~
EERE - BEAEN - BHAES - Bl - TREETEE
SEFE) - BRI ST R B M BANTRE IR AT
S 1 o AR R R o R PR R B B T
fit— R TV HIHEE > BEESLNNBEHR R R B it =~ S8
T b SRR T 0 RS R B BB DA R R R BB BRI T
REfRE 5 H 2 RAFHYEHE /1 (Moses &Maruish, 1998) o
HBET S LNNBE H B35 2 18 M B2 SRANThREBRIB E
5 — 72 72 BE A I R BE 7 o P07 e 1S LININB A2 4 ft 301 e i
#E » K Goldenf21987 4 B LNNB# 4 — 3% H 15{# 18
B o i B - FE 1A% 0 388 01 Bk 5 6 I B (Screening test
for LNNB » LI FfiifSLNNB-S) » ZiEHS RIESE
S BREB=145 o WHYoH B8 15HE H Mo 8
LNNB & 54> 2 B % 3£0.95 » H i fIRE[E % 722043
S NI 525K o Goldentd Hi % LNNB-S3Z #8643 8 % 748
5 0 FEEHIT 2 ZELNNB o Plggem S - LNNB-SE
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i L - MMSEREB G IR £ 2 R - HRE
3 P 0 B — A Bl b AR B 2 RN BRE T B E
BEALRN - % > FEMTEARE XER RIS
ER5Z48  ZRRET ETIBERIR » O HILNNB-S T AE 8
F B8 E AR s BiE = 1 L LEIMMSE S LNNB-S
12 B o JE B 2 AR BE AT o 2. EEEXMMSE B2 LNNB-Sfi2
VU 72 i 1 52 18 R 2 BRI RE D o

B MR TR [ ]

— &R

AHMEHEEEZRENREABRREZAEE
BHBEER  5HEREREKMUH-IRB-20130258 - 7
R EAMETE - WEERREEHEEEHLE
fEEI2005F 4] E2014F B ZIEH R EE - EEMA
PR R 0 LR B Al B2 I 5 I rh LR A8 > Ak ofm AU o
(ischemic stroke) ~ fi& Hi I (cerebral hemorrhage) ~ ##k
& T e H it (subarachnoid hemorrhage) - 2. B i i S8 B4R
& (MRI) B E BT & (CT)REHR & - 3.5 KMMSE &
LNNB-SFEHfIB# & o 4. 65 FF o L1581 BE A
Wt o

= BET %

BEZEMZHEE B OES ~ kO E
B~ BROEEBZHEANBETREBHESE - HEA
BREE ZIEEMMRIKCTE R # G E2BNysE A2
SEAREFEBRESBUME P LA P RE R
¥ | & % (supratentorial area) DA & - BSER 2 A G BB
FHo2 AP EM : RELLESMU L EEAUEEE
o SEEAIRSHEA - RE LR BSEERSERE
FoALBEKEFREM  PEESERETER
(infratentorial area)& » 40/\f ~ BgES o

= BRI i

AR FE IR P A T 1A O B T R e v B - 1A SRR
MMSE(Chinese  version of  mini-mental  status
examination, MMSE-C) o 2.51 32 iRLNNB-S » 43 Bl 2 L
TIr#E °

o 32 BiRMMSE e 38 75 3C % A 12 1987 £ & T 58 B
O, i a1 N RRE > HERERRZHES
EREBUEL WERTAEER - NG REHEE
BELM=TAEE  TEBRZHEEBIP2EE TR

i e R BR A R A B 21

FA15/16 ; 5 #{ 24 DL b B9 B3 AT E 82 (# A 3043 kK A
23/24%5 SR 5> By > AT S B S B R S i g LY o
AR RMMSE-C43 1778 H & i EMMSE-CH# £ (3043) ~ ¢ i
7E [F(543) ~ Bk E M) (553) ~ B #%(353) ~ FFI WL (543) ~
EE(B5) ~ EBS(BD) ~ (H8(15) - XHBFEHR2
- H FI15/16 ; ZE2ME DL E (5 FI 232415 55 S 53 8 o

H ST A LNNB-S £ 5k BEREBL ] 7 SC TS ET - AR el
504 B 5 JEL BB (B & S R E39 A ~ B BS 29
A~ BSRERE2N) AR IS0G IEHE AZRE » tE#EIL A
5 152 o PR 3t 1588 - LNNB-SHIEH 4 /7 R R AR
V£ 2 BB 1 A 17 2 75 15 (recode) 15 X 81 3 FL &
ZHBRBFSE > FEEEEUZES RS
RREZBSEE2S 825 B WS B %8 (impaired
performance) » 15 5 8 & KE4 SIS ZEEE 5 1
43 5% 384%% 1% = $8(borderline performance) ; 043 £ 7R HI 15
Lh#E % #8(normal performance) - 5 It 73 B3 K8 5 F 3%
HITHREIEH & o HFAIANT @ LANFEH B UEEET S -
ZHEBOS  BHEEB2S  2EEH R USSR EY
B R FERFRE 553 0 B IA S BUNP SRS R R I R
BEE - 505 FIES BN REF S L —FEE
WEZEE > B15 RASBRPRETY 8 —
2R 1524 o 3.5 H 2 DAFREF A 58 B 1 R BLEk,
FREF N K EFEGE 5 » BRGSO AR SR iEH
M EE > 505 | RIS BN PREZTFYEUATH—
EiEdEE 2 ME » B15 | RIS BUNREF Y H—HE
EHEZE DITE » 1824 o FIaNAI00B7TE » BREE
SEOE2MEEH @RI RS | ZHE3ESHARBEAL
55 B SEOERIE RS2 o

W3S R AR SCLNNB-SE B PR
SMBAHNEARZEE BFEM M ETE
B ERATIRE ~ By IR B2 > = RF AT AERE60%
ZHRBEE  FRASEREL  BEZHBFOELUL
ERATIB(RURNET8% » R EETA%) | 6FE KA THEET
A 13/140F 55 i 5740 B (U 1 85% - 5 S 14 78%) AR K
LNNB-S43#738 B .15 5 15§53 (3043 ) A B B 18 & B
AT E(84)) ~ BERATIEE(1453) ~ BhEFEHI B &
Z(84) c X BEOFELNLEFERATB 6 ERUTHEFER
13/141E B g R4 8 o

s B * B-

W %2 & K} DL SPSS 17.0(Statistical Product and
Service Solutions, SPSS 17.0)#t st ¥k E& T 4T » R H
MET A BT R AGE ~ SRESWT ~ BB ST -
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=1 E R ZER ~ FEAREEFERE R E R TSR B E

fi T 52 R4 A (N = 158)

Heat i e

B A R 5 B R 8 {1 B P % BB A
(N =32) (N =37) (N = 46) (N = 43)

fHEZFE A/ df F p

MR 2458 %« 27 B 10 £ 37 B9 37 B 6%
FEHE  45.94+13.48 52.05+12.08 53.20+12.67 57.23+13.82

B S 11884369  10.32+3.39 10.98+4.41 9.33+4.56
TBRRB(R) 57.78+122.74 110.44+228.57 104.40+222.33 115.47+243.15
(ZFE)  (1-667) (1-1119) (8-1408) (9-1330)

3 - 0.49°
2371.6 3 469 <0.01**
129.34 3 259 0.055°

720175 3 051 067

*p< .05, **p< .01
a:RAWE b BEFEAERE

% 2. MMSE-C £ LNNB-S Z it A 85

MMSE-C [ MMSE-C & PN @i
LNNB-S 5% 68 55 123
(55.3%) (44.7%) (100%)
(95.8%) (63.2%)
LNNB-S &% 3 32 35
(8.6%) (91.4%) (100%)
(4.2%) (36.8%)
AR 71 87 158
(100%) (100%)
% 3. MRS+ E .2 MMSE R 2 BRFHEH 5 1T (ANCOVA)FE R
FHEEEHE HLEH T HRHE
ERFE  GERTE ERESPE %R TR F p
MMSE
#43(30) 20.90+1.03 24.69+0.93 21.14+0.84 23.12+0.88 3.66 0.01* S >
B A(5) 3.64£0.25 3.56:0.23 3.14+0.21 3.50+0.22 1.07 0.36
MBEEE(5) 3.8240.25 4.73x022 391020 4.07+0.21 353 0.02% >k 5> 5>%
B$5(3) 2.63:0.14 2782012 2.5620.11 2.81#0.12 1.07 0.36
FEFIB-E(5) 2.86£0.31 3.86:0.28 3.06:0.25 3.48+0.26 251 0.06
EfE(3) 1.25¢0.20 2.00£0.17 1.28+0.16 1.50+0.17 3.96 <0.01%* 5>/ 5 > 5>%
SEE(8) 6.17+0.24 7.20+022 658020 7.01x0.21 4.13 <0.01%* 5>/ 5 > %>k
F4@(l) 059+0.50 0.59+0.50 0.70+0.47  0.56+0.50 0.88 0.45

FHgBER 5256
PIgBEEEE 1054

*p< .05, **p< .01
A AT ERME £ AR EE € RS EE D £ 0 LRETEE
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FHBERAERTHE)

BREK

ARSTR AR SERES R 2 R A b

BB
F P

LNNB-S

ZIRM4 16.49+1.05 13.32+0.95 14.51+0.86

B S HEEEEE 258+0.34 0.84+0.31 1.63+0.28
BHEFMTEE 8.77£0.63  6.58+0.57  7.64+0.52
EfEfEHI g 2= 5.13+0.34 5.87+0.31 5.22+0.28

12.99+0.9 2.42 0.07

1.19+0.29 5.19 <0.01** f£>4 ; > £>%
6.68+0.54 2.85 0.04* E>5 . E>%
5.18+0.29 1.31 0.27

FIgHBER 5256
FIHBHFEYE 1054

*p< .05, **p< .01

A ERTERE £ 2R R 8 RIS G RAE £ 0 LR ERE

i ® 2 O

— ZRFACELEH

I E R EAIE — o AT RELERA - B
24411 ~ 2 VEBAT » 4 HE BR45.945% » IS B H EH11.88
F o RS EAILITA » BEE2TH ~ 100 - FY
ERH52.055% » I HE FBL0.324F o I h A AH 4L
46 N » BHEITHL ~ K ORL » TFH4EM53.205% » T3k
HEBL0.984F o % pRASH EAEIEA3A » BIEITH ~ &
PEBLL » ZFHEMST.235% » FHH B FEHO.33F ; Hop
RS ELBSE TR RES A » 2B ~ /NS ELBS B B3 A
5B BB R B S > A BE EL/NES R LA o e
i EL RS R 21 - SRR BN R R AN - S
B ~ /INBS ELBSER R E B A o

A 75 b B O AE B 22 BT AT AR E
RE R A R S EE T R X224,
p=0.49) o LI B IK T8 E BT B4 B ER BN E £
BOETHME  MEETINEE RS ELEEER
(F=4.7, p<0.01) » 2\ 7 4F 58 76 1538 44 1 HE 3% (F=4.7,
p=0.055) o

=+ MMSE-C #2 LNNB-S ## & 0 #

158 i i A8 & o > RRMMSE-CHiit HH B3 1 A 8
71 A (44.94%) ; RLNNB-SET 6 Hi B 1 A Br3£123 A
(77.85%) » & R = - MMSE-CEiLNNB-S# 5 14 £ 68
A MMSE-C#LNNB-S#5[a 4 532 A ; MMSE-CRg 4%
HLNNB-Sa 43 A ; MMSE-CRa 4 HLNNB-SEE 4 £

55 A o # MMSE-C 41| 5 5 [ 1 % » 7 95.77% ] i
LNNB-SHIH ; #:LNNB-S#|E & B4 » {#555.28%
7 3 MMSE-C il 1y o 4 #f MMSE-C $1] 5 £ & #: & 4l
Bl » 72 R URAE A 17 A (53.12%) ~ 451 o AR 24 A
(64.86%) ~ & Il % R JR AH 5 22 A (47.83%) ~ £ &S &
£ 22\ (51.169) o e bty » 37 5 I o L o
MMSE-CH# t & H 2 5 o

= ~» MMSE-C = X 6 R 54T

ZFESMEREEREEEIN S ZRH » &
EAAEEEZEEWMOMIABBRIBABIS8A - AT E
B 2 SE RIS IO E 4 He s> B S R E 140(31.0%) ~ #
Bl 7E [)(60.1%) ~ 2 $5(82.3%) ~ fi BT (86.7%) ~ 51
1 (39.2%) ~ A F & (21.5%) ~ H{8(22.2%) ~ &
(89.9%) ~ # 57(87.34%) ~ B (87.97%) ~ {5 i@ (61.4%) ~
= {EBh1E(64.6%) » #ERERET —EEEWS I LHIE
HEiB20% > BRRICIBES 2 - P54 > s
i o B A5 B P R R R A S R B s 2 R 0 B
BHRBEERI WS 2 AP RE AN BB UG L
s o EE A B(320) » DA 5 R TE SR E 4> 2 A5 B o
5 LU B 5 RS B (ST A) » i SRR A A B
th L BB R E W S B 2 B B S R R E 11 (43.8% ;
35.14%) ~ #h Bk 5 7 (53.1% ; 81.1%) ~ 2 $%(81.3% ;
89.20) ~ il BLE} & (78.1% ; 97.3%) ~ FEFH A (37.5% ;
46.0%) ~ 4 F 8] 2 (21.9% ; 18.9%) ~ [H] f& (15.6% ;
32.4%) ~ £544(84.4% ; 94.6%) ~ ¥ FH(75.0% ; 86.5%) ~
RS 3(87.5% ; 94.6%) ~ {1548 (59.4% ; 59.5%) ~ = {E B {E
(65.6% ; 70.3%) o fr T RFEIEmIASL » R ERETEE B
AR EEZEWMOREETEERS o
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‘B fr_ }]tt& «l ;Exg ’{H‘J Hu( N y );g&-ﬂ(« q—_-, ELZ
AMMECMA%%\%

FEEREHEERURHBECRANRAES
FE R I DA B B AT (ANCOVA) BT I — B TH 2 3
ERIE - RERERSHETGHBERRS2.565% » T
FBHHEFBRI054E - FFRE= - EMMSER S 7
o AR R BEE 2= R (F=3.7, p=0.01) » HERH&KET
B T RAR S 3 B 0 SR R S 72 B (p<0.01) B
(p<0.01)A& o EAH o #uBEE 71 /5 T - TUREM BB =R
(F=3.5, p=0.02) » H#& LB HER 45 B A RH G 0 B
$E = 1> 7 F(p<0.01) ~ #{H](p<0.01) 81 % & fi(p=0.03)
hEAE o EESE - MM BEEEERF=40, p <
0.01) » EREBBE LM P EMEI &S > BESL
72 fig(p<0.01) ~ & {l(p<0.01)82 % iz i (p=0.04) Hh JEL 4 o
FEE A MR EEEER(F=4.1,p<0.01)  Higlt
BERAETREES RS > BHE R AR (P<0.01) -
€ {1l (p< 0.03) A ©

i i H(t( $ H(&( N 4;{’;{@ H(t{ N y )’gﬂlt( ‘:F' ET(‘Z
LNNB-S /852 4 £ 57

DA BE BRI - 34 586 B 1 /U 4 S b L BB 3 2 LNNB-S
SHEESWZ > EREM o ZIEMHHE > DI RER
SET 1 IR 0 SEEE 3 72 R (F=2.4, p=0.07) » {HER
[F) 4E 5 /& IE % 4 185(mean=4.29 » SD=3.24) » [U#AZ 7
IR BB EEMEEEE D o R BAIEE
YRS IR o P M S s B E 5T - TS
B2 R (F=5.2, p< 0.01) » 4% HB R 22 f8 b A AR
HIEBES RS EEERARP< 0.01) - & g (p=
0.03) ~ % & (p< 0.0L)fi§ th JAKH © & SR ANTIAE 5 T » Y
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Comparing the Application of Assessment Tests on
Patients with Cerebrovascular Accident: the
Mini-Mental Status Examination-Chinese Test Versus
the Luria-Nebraska Neuropsychological
Battery-Screening Test

Ting-Chia Wang,! Yu-Hsin Wu,2 Nai-Wen Guo,! Mao-Hsiung Huang,> Jyong-Huei Su?

IInstitute of Behavioral Medicine, National Cheng Kung University, Tainan; 2Department of Physical Medicine
and Rehabilitation, Chung-Ho Memorial Hospital, Kaohsiung Medical University, Kaohsiung.

Purposes: Patients with stroke often experience neurocognitive impairment; thus, an effective screening test
should be developed. The Mini-Mental Status Examination-Chinese (MMSE-C) test and the Luria-Nebraska
Neuropsychological Battery-Screening (LNNB-S) test are two commonly used tests for assessing cognitive
impairment. In Taiwan, few studies have been conducted on the applicability of cognitive assessment tests. In the
present study, we examined the assessment effectiveness of the MMSE-C and LNNB-S and compared them
regarding their assessment effectiveness for impairment in various brain regions.

Methods: This study was a retrospective study. Medical records from the 2005-2014 period for patients with
stroke at the rehabilitation division at a medical center in Southern Taiwan were used. A total of 158 patients
diagnosed with stroke and who had completed the MMSE-C and LNNB-S tests were enrolled in this study (125 men
and 33 women; average age = 52.6 years; average education duration = 10.5 years). According to their impaired
brain areas, the participants were divided into four groups: left-brain impairment (n = 32), right-brain impairment (n =
37), bilateral brain impairment (n = 43), and brain impairment in multiple areas (n = 43). One-way analysis of
variance (ANOVA), analysis of covariance (ANCOVA), and a chi-square test were performed.

Results: (1) For 20.3% of the patients, the results of the MMSE-C and LNNB-S tests were negative; the reason
might be that stroke did not highly influence their cognitive function. (2) Respectively, 44.9% and 77.9% of the
patients who received the MMSE-C and LNNB-S test exhibited cognitive impairment. In addition, 95.8% of the
patients whose MMSE-C test results were positive also presented positive LNNB-S test results; however, only 55.3%
of the patients whose LNNB-S test results were positive presented positive MMSE-C test results. Furthermore,
64.9% of the patients with right-brain impairment presented negative MMSE-C test results; this proportion was the
highest among the four groups. (3) The MMSE-C scores of the four groups were lower than those of the control
group; in addition, the MMSE-C scores, orientation, recall and language of the patients with left-brain impairment,
bilateral brain impairment, or brain impairment in multiple areas were significantly inferior compared with those of the
patients with right-brain impairment. (4) The LNNB-S impairment scores of the four groups were higher than those of
the control group; the impairment scores of the patients with left-brain impairment on number concepts and higher
cognitive function were significantly higher than those of the other three groups.

Conclusion: When cutoff points were used to screen patients with stroke, the detection rate of the MMSE-C test
was low particularly for patients with right-brain impairment. The reason may be that the test involves verbal function.
Because of the ceiling effect, the MMSE-C test was not a challenge for patients with stroke; thus, the MMSE-C test
should not be used alone to diagnose patients’ condition for stroke. The cutoff point for the LNNB-S test can be used
to test for abnormalities in patients with stroke. Therefore, we suggest that after using the MMSE-C test, medical
professionals should use the LNNB-S test to enhance accuracy in the test for impaired neurocognitive function. ( Tw
J Phys Med Rehabil 2016; 44(1): 19 - 27)
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