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A Validity Study of K-MMSE as a Screening Test for Dementia:
Comparison Against a Comprehensive Neuropsychological
Evaluation
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Background: Although the Korean-Mini Mental Status Examination (K-MMSE) has been wide-
ly used for screening dementia in clinics and other community settings, there has been little
investigation into the validity of the K-MMSE. The present study was conducted to examine the
validity of the K-MMSE as a dementia screening tool compared against a comprehensive neu-
ropsychological evaluation. Methods: The subjects were 707 outpatients (261 men, 446 women;
mean age=70.3%6.3 yr, mean education= 6.3£5.1 yr) who visited the neurology or psychia-
try department with complaints of cognitive dysfunction. They were given the K-MMSE and a
comprehensive neuropsychological test battery (Seoul Neuropsychological Screening Battery,
SNSB). The subjects were classified into “Cognitive Impairment” and “No Cognitive Impair-
ment” groups based on the SNSB as well as the K-MMSE. Results: The agreement between
classification based on the K-MMSE and the SNSB was examined. The sensitivity of K-MMSE
for detecting cognitive impairments was 80.3% and the specificity was 70.3% (Positive predic-
tive value 90.4%; Negative predictive value 50.7%). The false-positive rate was found to be high-
er for the subjects with low education. The majority of the subjects in the false-negative group
showed prominent frontal/executive dysfunctions as well as memory impairment. Conclusions:
These results showed that K-MMSE has high positive- and negative-false rates and a low neg-
ative predictive power. They suggest that the K-MMSE should be given with memory and frontal-
executive function tests for improving screening accuracy for dementia.

Key Words: K-MMSE, Seoul Neuropsychological Screening Battery (SNSB), Sensitivity, Speci-
ficity, Positive predictive value, Negative predictive value

of q14] ol AsFEIAA Ao W 4 Uk 71ES

ANSISICHE), T Aol ARk A6 AL ARl
AT WA W of ofald ANEE TRt X olsel g EaHoln WE
WA 7lolE At A ot BeAolgot A7, B Aokt A
of ool T2 QA7) ol W wRlSo] Aujol] tjgt HE <lele] Brlet £ee
9Lull], Cummings®h  ¥HA] 31 Gl Zlo] Selutete] @lolet web of Hofel
HESE ol Eleks AARP) Zieke meat Ee o A



AHMEHMZM K-MMSES] BRfZ= A7t SEAQI M2 [st Totele| HlL

??iXH A Az e} %%%“ﬂoﬂ*i ARREL Qe dA7]E Al
AL FolA A AAR o2 7P de] AREIL Sl AL
Mini—Mental Status Examination (MMSE)©|tH4, 5], M
© B AATES SolA L AlFE BT ASEH S
1[6] $-2yetol A= g=r MMSE (Korean—Mini Mental
State Examination [K-MMSE], Mini Mental State Exam—
ination—Korean version [MMSE-K])7} 7f&=]o] de] A
B3 QIeH7, 8l 2yt MMSES] akEo°] ]l v 4%
A QA7 Ask7E gt AFdEolAlA = A3 aHceiling
effect) 2 ¢lato] “$J-&-A(false—negative)” o] HAYs}7| $1¢
H[9], K-MMSEE A5 Zdsh= 9ol 5480l 20-
30%°1| ol Eth= A7 A3t i)z % SHIehT], o) MMSE

Mok A wiFo] Sttt sitjal Aule] TS 9l
AT 4 918 oulae), e K-MMSES) B o
Tl AR HEES AlQlstals A7 K-MMSEZ
AA7|s, Hol7ae Ao AEHARRA b elgstA 76
ShaL l=7hell thgt & ASE7E A9 o] Fojx|A| ke H&

o] K-MMSE®] Bfg= o)l A AAJH $15/dE2 K-MMSE
O] FAIA]] g0l ThEoi#]7] Mol A4 Ao 24 K-MMSE
Aol 3T Y= A= volot ehels 1eskA] gkt
&=9] Aol 7] zsto] shte] Aehd (2473 wThE <l
Aol 5 A stSirh= AlRb o] QlrH10-121.

whepA] & At vl sHof whE e 28] K-MM-
SE A7E 2191 A=A Aafet nlaeko za 7|
QIA|7)% A-AAR] K-MMSE7} Q1A G5 tia) Lo}
U Aest Aus ﬂ%—é}—t— ] &915la, K-MMSE?] $1e4E
I Bl tiRt AR AR A=E D7) Hlste] 3= ik

CHA O} died
1. CHAL
20054 1095 2009d 109717 ZFSAAHY AATL}
A1} el W lst SRS FolA QA7 s Asrt 24l = o

K-MMSE®} o174 E821Q1 417421825 7HSeoul Neuro—
psychological Screening Battery, SNSB)JE -2 554 o4

80A oste] TS dido= shgich. & 707 (At 2617,
o2} 446%9)0] Aol EFE LT ol52| Bt Hole 70.3
+6.341(H 1 55-80ADATL WA= 6.3+5.19(HS: 0-

22d)o] At

2. E7 9 Ex

LE 3RS A= K-MMSES}F §H7 E4t4 ol A7 A 2| 4A
o] SNSB7} AX =9It K-MMSE:= AIZHAEE (53), Az
HE(6X), 71955067, FYRFTI ALHGR), 71931333,
210)(@F) B AlF7 )R o]FofA glon F32 30

HolthTL, SNSBE: F9453, o7, A13271%s, 71949,
ARUAVLs 84 71 70 AP Y s

w}wnsﬂ 2 AToAL 7 XY Z5AE ofg

cho17] 94 SNSBE S04 T FolA 2 1|9l
10 S YESH AN AANES theat o] Agste] HA
AgsHT) 5, FouFEe wr we} wak|ot 54t A

2wt Wb 2 HrkslaL, dolsele f3H, olslfE, w
gt Ie}r), 97, A7) 2 0]%1417] Korean—Boston Naming
Test, K-BNT)& B7}51%1 01 Al37t 752
Figure Test (RCFT)] EAHcopy)2 H7Feltt, E3t 719
L& A&elofskE A KSeoul Verbal Learning Test, SVLT)&}
RCFT| S2taldat A Asjdes Frbslal AwA/3487]

o o g

T2 52 5HHAHContrasting program, Go—no—go,

2 Rey Complex

Fist—edge—palm, & Alternating hand movement tests)Z}
SAFAAAH AN Controlled Oral Word Association Test,
COWAT) ¥ Korean—Color Word Stroop Test (K—CWST)Z2
B7ksleh. ol groll ABFHA} AHEAE Bl £3HA
ZAtt

SNSBofl AA =] o] Sl trole} ko) whE S AHE-otol
Zy A “HatHa-1 B5EHA6 percentile)’ & Aehd4
(cut—off score)= A3t K-MMSE F=e} 2 AFoA &
Aol 3k SNSBO &Aks & s ATHAAE ALt

= AAES] Mg A6 percentﬂe ol/h)" 1} “H|(16
percentile B|RH” 2.2 LESIATH13

SNSB @AM A4 o} 28 rygsm Sfstel Qo]
54l oAl AlxfolAel hele A 621o) ARt 4
FA50] Bofstol 2 Q1A G o] /1%L theat 2ol
AshgckTable 1. olefet 712 dalA 2 Axdede] 1%
of o5 AT F DSM-IVE] AnjIgr]zEe) “7]ote Ao
+3k 74 o] 7]ek Q14171 oo s2A3ke] SNSB AA



10 220} 24 - AZFH 2| 19
Table 1. Criteria of cognitive dysfunction in each cognitive domain
Congitive domain Indexes of neuropsychological test Criteria for cc?gnitive
dysfunction
Attention Digit span: (1) Forward (2) Backword (1)or(2)
Language (1) Fluency (2) Comprehension (3) Repetition (4) K-BNT (5) Reading (6) Writing One or more of (1)-(6)
Visuospatial function (1) RCFT: Copy (1)
Memory SVLT: (1) Immediate recall (2) Delayed recall One or more of (1)-(4)
RCFT: (3) Immediate recall (4) Delayed recall
Frontal/executive function (1) Motor contol: @ Contrasting program @ Go-no-go test Three or more of
@ Fist-edge-palm @ Alternating hand movement O-@
(2) COWAT: Semantic fluency or
(3) COWAT: Phonemic fluency two or more of (1)*~(4)
(4) K-CWST: Color reading
Other cognitive functions (1) Praxis test: Ideomotor apraxia (or(2

(2) Calculation test

*one or two of O-@.
K-BNT, Korean-Boston Naming Test; RCFT, Rey Complex Figure Test; SVLT, Seoul Verbal Leamning Test; COWAT, Controlled Oral Word Association Test;
K-CWST, Korean-Color Word Stroop Test.

Table 2. A comparison of the Korean-Mini Mental State Examination (K-MMSE) with the Seoul Neuropsychological Screenig Battery
(SNSB)

SNSB
Total
Cognitive impairment No Cognitive impairment
K-MMSE Abnomal 441 47 488
Normal 108 111 219
Total 549 158 707

Sensi tivity=441/549 (80.3%) Positive Predictive Value=441/488 (90.4%)
Specificity=111/158 (70.3%) Negative Predictive Value=111/219 (50.7%)
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