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Objectives : We developed the Korean version of Severe Mini-Mental Status Examination (SMMSE-K) which is a brief
cognitive test for the severely demented patients.

Methods : The translation was carried out keeping the basic structure of the English version Severe Mini-Mental Status Exa-
mination (SMMSE). The SMMSE-K, Korean version of Mini Mental State Examination (MMSE-KC), and Clinical Dementia
Rating (CDR) were administered to 84 Alzheimer’s disease (AD) patients and 36 cognitively normal elderly subjects. For eval-
uating the reliability of the SMMSE-K, Cronbach alpha coefficient, inter-rater reliability, and test-retest reliability were
examined. For confirming the validity of the SMMSE-K, the correlations of the SMMSE-K with MMSE-KC and CDR were
examined, and factor analysis was performed using principal component analysis with Varimax rotation.

Results : SMMSE-K was found to have a high internal consistency (Cronbach alpha coefficient=0.906, p<0.01), inter-rater
reliability (Pearson correlation coefficient=0.980, p<0.01) and test-retest reliability (Pearson correlation coefficient=0.940,
p<0.01) . Performances on the SMMSE-K and MMSE-KC were found to correlate significantly in the subjects with CDR of 2
(Pearson correlation coefficient=0.827, p<0.001) and 3 (Pearson correlation coefficient=0.929, p<0.001). In the subjects with
CDR of 3, the MMSE-KC showed a floor effect (2.93+3.21), whereas the SMMSE-K did not (11.00+8.48) . Exploratory fac-
tor analysis yielded two factors (automatic informational processing, controlled informational processing) accounting for 76.1%
of the total variance.

Conclusion : The SMMSE-K was found to be a reliable and valid test for assessing the cognition of severely demented
patients. (J Korean Neuropsychiatr Assoc 200847 (2) :153-160)

KEY WORDS : Korean Version of Severe Mini-Mental Status Examination (SMMSE-K) - Severe dementia - Reliability -
Validity.
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(p<0.0D) 22§55t o]’y SMMSE-K 2 =%
Aol SMMSE-K &4 7] A3 %(0.644-0.872)

SAACE fFogt FFOIUTHE 2).

CDR #Heof w& SMMSE-K H49} MMSE-KC
Aol HiskE 3 3ol AAith F =7 A9t B
CDR #H o] wre} 723t 2fo]E B tH(p<0.001, one-
way ANOVA). SMMSE-K A4+ FAHCDR=0), F
A% AW (CDR=0.5) ¥ A% A (CDR=1) 7= 9]
g WstE Holx| At 5% A (CDR=2)%E ¢
Al A3l (p<0.05, Bonferroni posthoc test).
SMMSE-K A9 MMSE-KC 49 A s %
o= A (CRR=2) ¥ FF A (CDR=3) A%t #-2]3}

23

Normal Dementia of Alzheimer’s type
CDR=0 CDR=0.5 CDR=1 CDR=2 CDR=3
Number 36 24 22 15
Age (years) * 70.92+£5.57 75.91+£7.97 75.21+8.71 78.77+£8.35 78.00*£8.95
Gender (Female, %) 50.0 78.3 62.5 63.6 53.3
Education (years) 9.47+£5.04 7.61+6.31 6.13+5.87 6.50+5.72 5.33+£5.64
* 1 F=4.,507, df=4, p=0.002, by oneway ANOVA
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Table 2. Item-total correlations in the Korean version of the Se-
vere Mini Mental Status Examination (SMMSE-K)

SMMSE-K item

Correlation with total SMMSE-K score
.644
a77
.809
.838
.872
.795
.808
772
.870
10 .825
All the correlations are significant at the p<0.001 level
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Table 3. Correlation between the Korean version of the Severe
Mini Mental Status Examination (SMMSE-K) and the Korean ver-
sion of the Mini Mental Status Examination (MMSE-KC) scores strati-
fied by Clinical Dementia Rating (CDR)

MMSE-KC SMMSE-K  Correlation’
CDR 0 (N=36) 26.03+£2.132  29.94+0.232 0.010
CDRO.5 (N=23)  18.43+4.39%  28.65+2.08a 0.116
CDR 1(N=24) 1558+4.18  27.21+2.79a 0.419
CDR 2 (N=22) 8.68+4.25c  22.36+6.09b 0.827*
CDR 3 (N=15) 2.93+3.21¢d  11.00+8.48¢ 0.929*
ANOVAT 142.19* 60.98* -

Alphabets (a, b, ¢, d) denote groups classified by Student-New-
man-Keuls posthoc tests (p<0.05). * : p<0.001, T : Age-, gender-,
and education-adjusted Pearson correlation coefficient be-
tween SMMSE-K scores and MMSE-KC scores, T : F values from
oneway ANOVA computing CDR as an independent variable

S t}H(p<0.001, Pearson correlation tests).
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Fig. 1. Distribution of the Korean version of the Severe Mini Mental
Status Examination (SMMSE-K) scores (mean=SD) stratified by the
Korean version of the Mini Mental Status Examination (MMSE-KC)
scores.

Table 4. Factor structure of the Korean version of the Severe Mini
Mental Status Examination (SMMSE-K)

Factor 1 Factor 2

Know name 0.846 0.051
Command 0.843 0.369
Circle 0.761 0.432
Naming 0.735 0.518
Repetition 0.691 0.466
Square 0.640 0.553
Category 0.492 0.752
Seasons 0.298 0.848
Wriite Name 0.233 0.786
Birthday 0.231 0.846
Eigen values 6.547 1.061
Explained variance (%) 65.5 10.6
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Severe dementia

o 4] 2 o o c ] ) @ >
E © 5 £ s & ¢ £ § &
© = = S =) = S @ ) 2
c @] 0 @ o ° o c g =]
2 L z @ g 2 Q 8 &
8 a & 8§ £
< 2
—— CDRO —=&— CDRO0S5 —&— CDR1
—e— CDR2 —O— CDR3

Fig. 2. The Korean version of the Severe Mini Mental Status Exami-
nation (SMMSEK) item scores (mean+SE) stratified by clinical de-
mentia rating (CDR). Alphabets (A, B, C, D) denote groups classi-
fied by Student-Newman-Keuls tests (p<0.05)

T A gl AdATIEE AR
B7F el BeAdel woaL Qi AR 55 A
o o) Q1A7)5E A3 Bk 97k TR HDS,
SIB"Y TSL'™ SCIP," SMMSE' o] 7=l % 1,
71 % SMMSEi:= the %7k =750l wis] Ald A7kl
7P A Al 58 =y F-o] e glowA ¢
T3 Bk AR B ol At ozt o
A 2 AT A {83 7t R T,
AUNHH o & Cronbach alpha A7} 0.8 o]/deld
Fe A AAEE AP e AR Bk,
SMMSE-K% 9¥3 SMMSES} wHI7H4 2 alpha 7
F7F 0.906% 9 5 W4 dA=E BYlTh w1l &
A, 58] Al 82k A, HA BTE AR A
T B7F Ak @ Aed g A Bk,
W8 Sl Al H9-57] e, o5l tht 9143
7b BFE gl glojM AlEEel dig Bt T2
Sk ¥ Al A SMMSE-Ki= B7ba 7+ A= gl
IAE 34 A=A A 27E 242 0,980 0.940
oz 959 5 WS 2T d=solrd A &

Aol HAE o] AelH GEd AAREE 9

o7 P 4 9

4
X

el SEFE WA o A Tl ElE It

I SMMSE-K A4+ CDR H%7) 571l wet
O B2E WAL, FEE 1S AvilN MMSE-
KC H49kE #9% 4eblE wel, 53] CDR A7t
2 oVYl FHE W FF AW B4 QA5 Bk

R84

=z

J Korean Neuropsychiatr Assoc / Volume 47, No 2/ March, 2008

ro
H

Ot SSUHOIZMAEHE I}

Zlel Efget AT ERIEQIL 53] T5 Au] k)
9 A& H7rsh]| st E:rL% vl g 7} (floor ef-
fect) ol FoketA] gofo} stk E AtoA SMMSE-K=

CDR 3 o4 & MMSE 104 ol ate] FZ d=sloln
& A ATl E Hit A7 47 11.00+8.49%
7} 23.00+4.388 0% HltEaRE Holx &gk, MM
SE-KC7} 08 A% H 3.71£4.928 (FA
04, Ax 1279 F3S& Ko], MMSE-KCZ% 7}
b B7Fss T Al $xko A7 Bk
Akt R BAEQI)

B oA SMMSE-KE& F 7H4] Q9107 FAH

T Aoz BAHAUY 291 12 F5%=(CDR=2) @A
FE &8 Bolr] A= 7] €4 7] (functions

impaired lately, o]} FIL) 0. & =}7] o]&
2t daby], We FEst], olgdvl, | 287], A
ARl & oA BFoR FAEHIeH, a]l 2+ F
7:‘E(CDR=O 5) WAFE &S Holy] AlFele 2]
A} 71% (functions impaired early, ©]3} FIE) 2.2 A
oA 7193871, A olF 7198k, A7) olF 7], |
39 5 ol PO AUt SMMSE-
T QRle] A 76.1%% v¢

5 %7 &4 Vs (A D) 84

T

71943171, w

e o
abli r_%m
r&i

_~ 2
—r 05.‘.£

é
r&;d

ko
oy 1

o

o 2
N o
O‘I
O‘I

S5%E S AFAete] SMMSE-K
sfolw @ A A5 H7ket

_\‘Lﬁsgwwmr}
N o TS
ol

BT of

o ol

5
o
ofl
ot
-
ox
o f ol
el
I
i,
o &

N
o
ol
rlr

SMMSE-Ke|A =
7] 4 7SR FE

%ﬂ%ﬂ* 7] &

ol 7Is &, e =
b, ofsfsty], whebal], of
&7l o® FEHIY Y= SMMSE

[‘kﬂ
o
T,

of| %
71
ZHAE, ol olFd7] & A9 Atole] 7]l
Anz Aokt dEF SMMSES o]&t)7] 3 (pen,
watch, shoe)< = H]AE4 744 (inanimate object)
2 739 Wi, SMMSE-K 9] ol5dl7]i= Al 3(2, &
7k @5 T 7 w@el AA F-91(body object) ® 74
=of lek AA F2lel gk olF 7= S5 AW WA
A Bl A & BERE Al wet AR B st &
%% A1 (overlearned material) ol 3g8}7] wjio]!220729)
SMMSE-KZ2] ¢o]&t}7] £3o] JE3# SMMSES] ¢]&
7] £&el vlE] 5% WA %5 S & BEE
= Z07 Holth
SMMSE-KelA = =9 54
7} o171 Wizl SMMSE—KellA

¥ AAE ke A
£ CATS] A4 3

157



(overlearned information) & ¢ty
9] olg& IR silth 3] dolw
Hrjgtk w37] Q8 B 7447‘}7} HA e o
e sto] T35 A dA ol
ME Bl Ego] A2 A3 (priming) TS 37l
AR wf A A 3 A

T e ekrth ey e SMMSECNA

= A
W FAREANE Bl st £RE BylE CAT 2
2 waly] E@ehs 9] SMMSE-Ke] A 28] #

oL

e 2] &4 Jlson $EA, ot Joldl
A7k g A 3

o) e oy e sz
1Y mAR S R wed

o £ ¢
g
_1\1

: E
(episodic memory) oy A1z 7] H]’aﬂ =A ‘/PE}‘/P
T X))o 7] dA7R] & BEY
3 AT Aze} AAspe] #P Abs

B DU YR 0 AT T A

i?L
~
12y
rlo
i
=
{o
VI
N o

o A7 AEE TEOE ) f88 20T Ueht o
F Asem Ak Asjolnt
A S SRANE SMMSE-KE 7129 5% A
o AR S DAL ) el v cHals) 2
& AWE BAk WA, B G AL 58 vnow
NE =5 w3l DA WY V1T ETE F AR 5

gAzro] e TSIO) A% 108 olio] Ao l?
HE 7 AREe E5A41717] Q& e @59 SIBY
9% o] 158 Arrt 22907 1% 717 atten-
tion span)°| #Hth= % A A 54S 1dT
o, & 53 AI{P—% 5% ilﬂH ﬂx} ﬁﬂﬂ E?ﬂ %%%

ofo} %

953 SMMSE 7| 03_?7} LR R
04—?(Crosssectlonal study) $17] W&ol 33 SMMSE
K7t S5 Av) 8219 AR5 o3& EP%%VH 37}

sk &= Q=7 digk dFA A (prospective study) 7}

J.H. Park, et al.
3 =

B Aol SMMSE-K& A %9 g7 -3t
I Algo] hEshe, vig g E HolX| ¢l F5 A||
3 5 FGrlo)| Agsl =R gl gt

REFERENCES

1) Woo JI, Lee JH, Yoo KY, Kim CY, Kim Y1, Shin YS. Prevalence
estimation of dementia in a rural area of Korea. J Am Geriatr Soc
1998,46:983-987.

2) Lee DY, Lee JH, Ju YS, Lee KU, Kim KW, Jhoo JH, et al. The
prevalence of dementia in older people in an urban population of
Korea: the Seoul study. J Am Geriatr Soc 2002;50:1233-1239.

3) Folstein MF, Folstein SE, McHugh PR. “Mini Mental State”. A pra-
ctical method for grading the cognitive state of patients for the clini-
cian. J Psychiatr Res 1975;12:189-198.

4) Katzman R, Brown T, Fuld P, Peek A, Schechter R, Schimmel H.
Validation of a short Orientation-Memory-Concentration Test of cog-
nitive impairment. Am J Psychiatry 1983;140:734-739.

5) Imai Y, Hasegawa K. The Revised Hasegawa’s Dementia Scale
(HDS-R) -Evaluation of its usefulness as a screening test for de-
mentia. J Hong Kong Coll Psychiatr 1994;4:20-24.

6) Galasko DR, Gould RL, Abramson IS, Salmon DP. Measuring
cognitive change in a cohort of patients with Alzheimer’s disease.
Stat Med 2000;19:1421-1432.

7) Hughes CP, Berg L, Danziger WL, Coben LA, Martin RL. A new
clinical scale for the staging of dementia. Br J Psychiatry 1982;
140:566-572.

8) Reisberg B, Ferris SH, de Leon MJ, Crook T. The Global Deterio-
ration Scale for assessment of primary degenerative dementia. Am J
Psychiatry 1982;139:1136-1139.

9) Reisberg B. Functional assessment staging (FAST). Psychopharma-
cology Bull 1988;24:653-659.

10) Cole MG, Dastoor DP. A new hierarchic approach to the meas-
urement of dementia. Accurate results within 15 to 30 minutes. Psy-
chosomatics 1987;28:298-301.

11) Saxton J, McGoingle-Gibson K, Swihart A, Miller M, Boller F.
Assessment of the severely impaired patient: description and validi-
tion of a new neuropsychological test battery. Psychol Assessment
1990;2:298-303.

12) Albert M, Cohen C. The test for severe impairment : an instrument
for the assessment of patients with severe cognitive dysfunction. J
Am Geriatr Soc 1992;40:449-453.

13) Peavy GM, Salmon DP, Rice VA, Galasko D, Samuel W, Talor KI, et

al. Neuropsychological assessement of severely demented elderly: the

severe cognitive impairment profile. Arch Neurol 1996; 53:367-372.

Harrell LE, Marson D, Chatterjee A, Parrish JA. The Severe D,

Samuel W, Talor KI, Mini-Mental State Examination: a new neuro-

psyhologic instrument for the bedside assessment of severely im-

paired patients with Alzheimer disease. Alzheimer Dis Assoc Disord

2000;14:168-175.

Seo SK. Modern Korean Frequency Fased on a Younsei Spoken

Corpus 1-9: a frequency of 7 or over. Internal report (CLID-WP-98-

02-28) of the Center for Linguistic Informatics Development in

Yonsei University 1998. Seoul: Center for Linguistic Informatics

Development in Yonsei University;1998.

Lee JH, Lee KU, Lee DY, Kim KW, Jhoo JH, Lee KH, et al.

Development of the Korean version of the Consortium to Establish a

Registry for Alzheimer’s Disease Assessment Packet (CERAD-K):

clinical and neuropsychological assessment batteries. J Gerontol B

Psychol Sci Soc Sci 2002;57:p47-53.

14

=z

15

N

16

N

J Korean Neuropsychiatr Assoc / Volume 47, No 2/ March, 2008



J.H. Park, et al.

17) American Psychiatric Association. Diagnostic and Statical Manual of
Mental Disorders, fourth ed. Washington, DC: American Psychiatric
Association;1994. p.133-155.

18) McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan
EM. Clinical diagnosis of Alahemer’s disease: report of the NINCD-
ADRDA Work Group under the auspices of Department of Health
and Human Service Task Force on Alzheimer’s Disease. Neurology
1984;34:939-944.

19) McDowell I, Newel C. The theoretical and technological foundations
of health measurement. In: Measuring health: a guide to rating scales
and questionnaires. New York: Oxford University Press;1966. p.10-46.

20) Saxton J, Swihart AA. Neuropsychological assessment of the se-
verely impaired elderly patient. Clin Geriatr Med 1989;5:531-543.

21) Boller F, Verny M, Hugonot-Diener L, Saxton J. Clinical features and
assessment of severe dementia. Areview. Eur J Neurol 2002;9:125-136.

22) Ahn IS, Kim JH, Ku HM, Saxton J, Kim DK. Reliability and validity
of the severe impairment battery (SIB) in Korean dementia patients.

J Korean Neuropsychiatr Assoc / Volume 47, No 2/March, 2008

=01 SSLOIZALEHE It

J Korean Med Sci 2006;21:506-517.

23) Suh GH, Kang CJ. Validation of the Severe Impairment Battery for
patients with Alzheimer’s disease in Korea. Int J Geriatr Psychiatry
2006;21:626-632.

24) Almkvist O, Backman L. Progression in Alzheimer’s disease: se-

quencing of neuropsychological decline. Int J Geriat Psychiat 1993;

8:755-763.

Robinson-Whelen S. Benton Visual Retention Test performance among

normal and demented older adults. Neuropsychology 1992;6:261-269.

Herlitz A, Hill RD, Fratiglion L, Bédckman L. Episodic memory and

visuospatial ability in detecting and staging dementia in a commu-

nity-based sample of very old adults. J Gerontol A Biol Sci Med Sci
1995;50:M107-1013.

Saxton J, Kastango KB, Hugonot-Diener L, Boller F, Verny M, Sarles

CE, et al. Development of a short form of the Severe Impairment

Battery. Am J Geriatr Psychiatry 2005;13:999-1005.

25

N

26

N

27

=

159



SHE T SS2H0I A AEHE DL J.H. Park, et al.
08 &0
gr=0i™ 35 MO IQNIME] B
Severe Mini—Mental State Examination (SMMSE—K)
3 A4l (D) () | 9 Al 58 ( )
1. ZAle o] Fo] FaAYurf?
4 0 1 3
k| 0 1 3
2. 8d9dSs dEl BAL 0 1 2
3. A7 ke e weks] AL Y&, b, ey 0 1 2 3
4.0 =& 5o BAL 0 1 2
@ w5 & HdoAs 0 1 2
5. ©] =319 olFe°] Fdu7?
@ olFol FAYY7? “=” 0 1
@ olFol FAYY? “dA =7k’ 0 1
® olFol FAYY7? wF’ 0 1
6. 917l FaztuE SRt 2 EAQ (S 28 A sHAL). 0 1
7. (3t Wo] 3em FEo AAAE S WA T8FE the) o 2% F o] agEAe. 0 1
8. o17]ell B4l o]F& MEA Q.
4 0 2
k| 0 2
9. 3E (e A5 o8 A4uUs d= 7k wol 25l AL, 0 1 2 3

10. & dell AbAEo] A R? B EA oW AEe] AFU? 99F, VS, AL 0 1 2 3

= A /30

160 J Korean Neuropsychiatr Assoc / Volume 47, No 2/ March, 2008



