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Abstract
The aim of the study was to investigate usefulness and validity of the short form of the Mini-Mental State Examination (SMMSE).

Data were obtained from a large cohort study. Participants were 1684 community dwellers in a rural town (their age ranged from

40 to 94 years old). The SMMSE score was built from orientations of time, six memory items, serial 7’s, a 3-stage command and a

copy of a pair of intersecting pentagon. The receiver operating characteristic curve showed an area under the curve of 0.98. The cut-

off between the sensitivity and the specificity of the SMME score for screening dementia was < 24. The sensitivity was 84.3 %, the

specificity was 91.9 %, the positive predictive value was 66.0 % and the negative predictive value was 99.2 % in SMMSE. The short

form of the Mini-Mental State Examination was good screening test for dementia in older individuals.
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2.2.2 SMMSE (the short form of mini-mental state examination)
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22/23 A 0263 1.000 1.000 0.966
23/24 A 0.579 1000 1.000 0.980
24/25 4. 0.842 0979 0.660 0.992
25/26 £l 0.961  0.891 0.293 0.998
26/27 i, 1000 0.720 0.144 1.000
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X 4 : SMMSE ® ROC i

Ptk 28130992 ThH o7, RIS, By A 7%
25 5L L2 A ORREEIE 0961, FrELEEIX 0.891, BEIMERY
ERI 0.293, EMERYTFHRIZ 0998 THoT, By bAT
EEETHIET, BKELRRENRL 2D Z LMY
LN 5T,

3.4 SMMSE ®A v A J{EL FRIFBE

SMMSE D7 v b A7 fli% 25 8952 & T, MMSE T
DAYV == FFERE —T D EHEE STz 2 &3 HEET
AIZ Y T 5 02% ROC (Receiver Operating Characteristic)
MigRlc L - TR L (K45 H), SMMSEIZ K - T
MMSE O 1% 5% T3 2 HE 1 DIEIE TH 5 AUC (Area
under the curve) 13, 0.982 (95 % {EHEX[H : 0.972-0.992) &
FEoTs (p<.001), ROC HHFRIZ LA 0HTIZHB W TH I v
NATEE 25 RICT D2 E CTHREENBE D Z L3
D& lpole, Iy MATEE 25 BT LT25E O D3
BELEREEITE < 2D LRV R B PERY T R AR 1K <
B EMNE (FS5BM), 24 5% SMMSE O~ kA7
e LTHNDZ LT, MMSE ERIRRED A7 J—=2 2
MWHREL 725 LHEER S NG,

4. BER

AWFFE L, NU-CAB TV & 41 T W 5 M MMSE
(SMMSE) OF ML 4 EEMmiET A2 L2 HIUE L
THEM STz, AHFTRICEIN L5558 O RO 58
5, il END L ICRAEEE T T2 L, B
OVHEAR I & M ORFEAEIL B L 0 btk R
FL D 2 ENRIIIZH BN TWD 2, Z DA A
AWFIEOXGE I B L TRO b CEEUl, 2008 ; &
B+ JUH, 2009), MMSE OAEARRIO -5 UL e TR 58I
RENTWAHERLELPLZE D TH -7 (Brackhus et
al., 1992), —J . CES-DICBIL TiE, ERAm< 251

N HIBREBE ST 52

W42 5

ONTHENELRDZEDMONTWDN, KIFFED
kG TUE 80 kAN LA E DA A D AR HE TR <
ool (G, 1985), LoxL7annt, #19 DRETHRN
KGFED R0 kLA EFEICZ < G ENTWD Z &1k, MMSE
DOFF R Z T 5 & D RBFZED H B3 A R 8
K EBEZBR D, RUFRORIRE OReEIL, LI L%
ITHFZEICH WO N SBF ORI L i L ¢, R Th
DWWz, LieRNo T, RIFFEDORREEZ —LL
Tk 9 5 2 LICRERBBIT RN EEZBND,

MMSE 1% i & SMMSE 55 O 434 O TR0l #i i =&
AR THELL TWe 2 & B LU O B ED
BTz L5, SMMSE [X MMSE & [RE O RAE TH
HEEZLND, L1TWVWz, SMMSE O v M4 7 EE A
U YF D MMSE EFIC 23/24 s L §5 & FREEDS 0.579
LIRS b LN E o T, ETDORKE LTI,
SMMSE # {Epk 3 82 TRt & L - AidE S e L7
HOLITESTWLZEREZX LD, £HEH MMSE
ITRE RBMEWE ERAMBEEOHFIERHETE 5 (\H,
2004), NU-CAB Tl¥, MMSE Z M7/ 7 U IZHL A
ATRBRIT, RN THIVUERm SN YR E SN HEA R
HIR SN T 5, HIBRSN TWADIEB K, T2 2R
T e EOLGFTO RYFICET AEE (5 447, BEat
R FEE RE T UIMOER O m4AEE Q2 853). T4
NI ThHEEDE THMEZRI 2 ET) LWV EXEEES
WAHHEE (1447, THEZALTEE W) Ok BT &8
EoEFRREE (1 585) ., MrXE4HEEFHE (1
R Thd, TNHOHEHZHIBRLZOE, BITH
BEG~KDHZENTEHRGETHIIE, 1FEWAIC
BRALEZENMLENTWDEMNETHD, KIFFEDORGH D
INHOHBIIKT HIEER LR LI&L Z A, NU-CAB
OFERGR R TRE L2 X 9 Z2elfiR & e 2B I TiE
Rinolz, FRC, THIFAZREIET D) E0WHIHEITO R
BERCETAHE, FEXOEBEE, X ELELHE
FEFTIHA L, BN S % BRENB L Tz, MMSE ©
Ty NATEE 23 R E LIEBAIL, RIFROXMRE O
ICEREVENEE DN D H N 4.5 % HBIT 5 Z L 2L D &
RRAR S % FREEH BT A EE X, RISREME T L TW
HRGHEIIEETERWVATEREREV, FEE Zhbo
HEZRE LI-FHOKET, MMSE T 23 5% FEl- TR
HIEDSEWH VW LHIE SN E ST, 2F D,
SMMSE D& HE DMK - 72 JR RN X, FEREEZICSNT &
DRIGH 72 DR YR E U CHIBR L2 H H O EA RN,
FRHEREN IR T L TV A ETIRIRLS oo 2 & I8H D,
NU-CAB THIER & 172 MMSE THH DWW < O CRAE A A
C5EWVWH Z LiE, SMMSE O AN B RIHMESh 5 Z &
EEWT D, BEEOLIITATOHEAZEXT 5
DI, BEROFEIESCFIE Tlix SMMSE & MMSE & 12
HEWRRD LR TN, BEEDERWN & D3R H
IRV TS RZ K L TH D L, SMMSE 580503 E
BElCErotz, Thwwz, SMMSE O v b4 7 a4 )
T ®D MMSE &R L Th D 2324 #2795 &, SMMSE
PR 23 LA ISR BB O b ie e | iR L
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LTEEEZT T LilhoT- b HEER SN D,

SMMSE O 71 v b A 7% 2526 [T 52 & T, A
UF LD MMSE & RIRREOKE L BREAF S &
A ROC RO M B G2 o T, L LR S,
2526 My NATZEET D L BIERIFEN 0293 &
FELLELS o TLE D, BRI AD Z LIZR 7 U —
=07 s LTI E L IERWD T, 2526 RIEHEL
R ORIE LR RELEZ S B B OEEAHER &
7275 2425 5% SMMSE O v A 7L T5 2 LT,
AU FNOMMSE ERIFEEDARY UV —=2THNES
SbDEEZBND, SMMSE &4V 2 F L MMSE &
D EREEDBELIERE N L2\ D L, By b FT
i % 24/25 25 & I, SMMSE D45 %2 MMSE 0 15 15
LRERZ2 B DL LTHEHT 2 Z LR FEETH A I,

FRHVE & A %ﬁ#é:aﬁxﬁﬁwﬁﬁbému

HEATOIIEAZFRRIZ L, BELRBEIZLD Jnr 7ok
SN g e S A &%T%K#é:&ﬁ%%%ﬁf%é
(HERE, 2010), BEZIEIOHAT S TR e P IZ I T
MMSE @ X 9 720 DEERAE I 2 F T o idiE ) &El 25
RETHD, TIWINA—JFIR THIUL, TIaA
ROWEOREEZT I a4 RPET Tl T& 5 L 91
ol Z bbb SEREFIET D0 D D O R AE
EORWE T Z ENTREARRR TN D b L,
LU 6, @fli CRERDN Y A2 L84k ¢ L
DEBETERNEWVIRIIE, 4% LIES < 1Tk &
Bbivd, Leno> T, 2l THEICERTE 508K

oAb TV RneEEX NS, LTV,
Z 1V Y ND MMSE %582l ET 5720 :@Emﬁ%
NYE L 700 EEEO KRG m-CEZ2 % m Tl RRIcsE

WT%5%®T1&PO@%ﬂ_ﬁg%@”@ﬁﬁ®¢
T, FRIDOEMHICA Y UV —=0 7T HRMBERERE
DRDH HILTW D (Mitchell et al., 2010; Mitchell et al., 2011;
Schultz-Larsen et al., 2007a), MMSE & H1C & 7 /LY /~ A
~ = OWHNCAH AR RRERFH R L Wl —H 07T &
B Y L CHEMER O MMSE Z {4 23 e sh T
ThBY., ZORECRRE XA Y V)L MMSE 12511}
SR NZ ENRHLMNIINTE TS (Callan et al.,
2002; Haubois et al., 2012; Haubois et al., 2011; Schultz-Larsen
et al., 2007a; Schultz-Larsen et al., 2007b ; Stein et al., 2015)
MM DTED S &R—IR T, &5 WITHEZWY
kw(mﬂr@&m@%é_&%ﬁﬁé@w:&ﬁ%%
ThD, 7IvA FPET MEMATE < TH, MRIIZ L
DEERDHI A TERLS TS, BRFICRAED RV &
D Z L aT DM AT S BB METHY, TD=—
R DB Z 213 TH 5,

PRFIELT 63 2 FARR 7238 A RE R A O & YV S ITH W
TEZTHDH, BIHEF X OREZRHAIEOZ W, #h%
Wr. FEEE OFM, B O, BB T T b A
R EDLZERI B TRIEERAENEN TE 5 2 LN HE
BETHHB, 1 DODTARTTRTEAIANA—T L EIEA
MEETHLDOT, TAENDHBIINIRST2T X M s
flSNAMENS D (F, 2016), Fiz, HEEROHEDZ

MY DTETOBIRETHW LN DR A o5
L Tix, OFHENS Z ENBEINDIKD D
VIR L CEREME & YGRS TV D 2k
OWATIFNA 5 2UNTH 5 Z &, @B MMSE
ERENMENTWD Z & @R TR MMSE & [F
EMENTWAZ ERBITHND (BR, 2011, Zhb
WS T 5Y— VORI EY > oH D (Fong et al,
2011; Jacqmin-Gadda et al., 2000; Kaufer et al., 2008; Wouters
etal, 2012), AHFILCTH M & S PE % MEE L 72 5
®» MMSE (SMMSE) &% DA D—Tdh 5, SMMSE
H MMSE & [l U & 9 Zeth/E %%% [RIFZE DFRBI A B 5
EHEE S D03, ARWFIRILRRENE O fifg E 2 W & OB
KOMTM@%LT“@PO7%\mﬂf%%k%ﬁ%
L2 SMMSE % 2§ % Z & ¢, MMSE #4535 Z &
DOEOFFVE & ZEPEAEMGE L e T i e S e, fRi
RER O TIXAFEOMR LI PMRAZ LI E LT
WHHOD, FHREICEBW I FSICHEBEI N VWS &
IEWZ R0, ARGOEE OREE A2 B, FRAEICT S
mﬁ% EREOH Y HIZEDLLIRETHDH L, DD

T H DRSS DR AL EL S O PREm I HEL U 72 SEF M
@ﬁwwﬁuﬁ%@ﬁ%%%bm#é%%@ﬁ%é@f
IX72NTEA D D,

i

ARSI RF B M B & (FFRR KA - HIRIEE,
FEARAFSE C; AR 51 25380884) 231 & 52 1) T 9EME S iz,
Flo, AR THER LT — % ORBUZH Tz > Tk,
I ESTER R P IRMERE S OB FRAEE., Binf
Bz, MR, A E RO W1 %2157,

5 R

Alzheimer’s Associaiton. (2009). Alzheimer’s disease facts and
figure. Alzheimers Dement, 5 (3), 234-270.

Belmin, J., Pariel-Madjlessi, S., Surun, P., Bentot, C., Feteanu,
D., Lefebvre des Noettes, V., & Golmard, J. L. (2007). The
cognitive disorders examination (Codex) is a reliable 3-min-
ute test for detection of dementia in the elderly (validation
study on 323 subjects). La Presse Medicale, 36, 1183-1190.

Bossers, W. J., van der Woude, L. H., Boersma, F., Scherder, E.
J., & van Heuvelen, M. J. (2012). Recommended measures
for the assessment of cognitive and physical performance in
older patients with dementia: A systematic review. Dementia
and Geriatric Cognitive Disorders Extra, 2, 589-609.

Brodaty, H., Low, L. F., Gibson, L., & Burns, K. (2006). What
is the best dementia screening instrument for general practi-
tioners to use? American Journal of Geriatric Psychiatry, 14,
391-400.

Braekhus, A., Laake, K., & Engedal, K. (1992). The Mini-Men-
tal State Examination: Identifying the most efficient variables
for detecting cognitive impairment in the elderly. Journal of
the American Geriatrics Society, 40, 1139-1145.

Callahan, C. M., Unverzagt, F. W., Hui, S. L., Perkins, A. J., &

Journal of Human Environmental Studies, Volume 14, Number 2, 2016



108 EREE - VH ®E

Hendrie, H. C. (2002). Six-item screener to identify cognitive
impairment among potential subjects for clinical research.
Medical Care, 40, 771-781.

Chen, C. Y., Leung, K. K., & Chen, C. Y. (2011). A quick de-
mentia screening tool for primary care physicians. Archives
of Gerontology and Geriatrics, 53, 100-103.

Fayers, P. M., Hjermstad, M. J., Ranhoff, A. H., Kaasa, S., Sk-
ogstad, L., Klepstad, P., & Loge, J. H. (2005). Which mini-
mental state exam items can be used to screen for delirium
and cognitive impairment? Journal of Pain and Symptom
Management, 30, 41-50.

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). Mini-men-
tal state: Practical method for grading cognitive state of patients
for clinician. Journal of Psychiatric Research, 12, 189-198.

Fong, T. G., Jones, R. N., Rudolph, J. L., Yang, F. M., Tommet,
D., Habtemariam, D., & Inouye, S. K. (2011). Development
and validation of a brief cognitive assessment tool: The sweet
16. Archives of Internal Medicine, 171, 432-437.

Haubois, G., Annweiler, C., Launay, C., Fantino, B., de Decker,
L., Allali, G., & Beauchet, O. (2011). Development of a short
form of Mini-Mental State Examination for the screening of
dementia in older adults with a memory complaint: A case
control study. BMC Geriatrics, 11, 59.

Haubois, G., de Decker, L., Annweiler, C., Launay, C., Allali, G.,
Herrmann, R., & Beauchet, O. (2012). Derivation and valida-
tion of a Short form of the Mini-Mental State Examination
for the screening of dementia in older adults with a memory
complaint. European Journal of Neurology, 20, 588-590.

FrEEREEE (2010). 7-Minute Screen (7MS) & Meory Impair-
ment Screen (MIS). ZAERGHHETFHERS, 21 (2), 183-189.

JNHEE (2004). (ERMRZ2x5E LaBrntkrema S »
7V (NU-CAB) fERKDRAZ. ARERBEFRIZE, 2, 15-20.

HIREE - NHRE (2009). 714 7 A2 ANV ERHMOT

77, BRI, 52, 416-429.
ARIRE - \HEGE - OHRESE - ARE T - NHEE - N\
i+ - E{E2 (2008). HEFEE O A R IER R

URIMFERE ORERFIC BT 308, NHBRBEFATIE, 6, 1-10.

Jack, C. R., Knopman, D. S., Jagust, W. J., Shaw, L. M., Aisen, P.
S., Weiner, M. W., Petersen, R. C., & Trojanowski, J. Q. (2010).
Hypothetical model of dynamic biomarkers of the Alzheimer's
pathological cascade. Lancet Neurology, 9 (1), 119-28.

Jacqmin-Gadda, H., Fabrigoule, C., Commenges, D., Letenneur,
L., & Dartigues, J. F. (2000). A cognitive screening battery
for dementia in the elderly. Journal of Clinical Epidemiol-
0gy, 53, 980-987.

DIRERR =] - FHEOL - ANBSFEGE - LR - BRE)IFIR
(1991) . BGIRAINE S muesti < 77—/ (HDS-R)
DYERL. BAERTIEFHES, 2 (11), 1339-1347.

Kaufer, D. 1., Williams, C. S., Braaten, A. J., Gill, K., Zimmer-
man, S., & Sloane, P. D. (2008). Cognitive screening for
dementia and mild cognitive impairment in assisted living:

Comparison of 3 tests. Journal of the American Medical Di-

NIRIBRBE AR SE

sire

F

R 264 & L5 MMSE (SMMSE) DA HIE & 2247

rectors Association, 9, 586-593.

JEAEGEE (2015). FRKVEME RS OISR sl
SRS LW W IZAT T— (AL o770,

Mitchell, A. J. (2009). A meta-analysis of the accuracy of the
mini-mental state examination in the detection of dementia
and mild cognitive impairment. Journal of Psychiatric Re-
search, 43, 411-431.

Mitchell, A. J. & Malladi, S. (2010). Screening and case finding
tools for the detection of dementia. Part I: Evidence-based
meta-analysis of multidomain tests. American Journal of Ge-
riatric Psychiatry, 18, 759-782.

Mitchell, A. J., Meader, N., & Pentzek, M. (2011). Clinical rec-
ognition of dementia and cognitive impairment in primary
care: A meta-analysis of physician accuracy. Acta Psychiat-
rica Scandinavica, 124, 165-183.

FRULAR (2016). FRENGEIT T 2 A AR AL DB & fF
K. EFOHPIx, 257 (5), 403-409.

FRULER « =BPE1 - 11SHE (1985). #hRBEBBEIC
% H AGEAK Mini-Mental State 7 A ~ O F H 4. ?EF?@‘:‘L)
PR, 1(2), 82-90.

Schultz-Larsen, K., Kreiner, S., & Lomholt, R. K. (2007a).
Mini-Mental Status Examination: Mixed Rasch model item
analysis derived two different cognitive dimensions of the
MMSE. Journal of Clinical Epidemiology, 60, 268-279.

Schultz-Larsen, K., Lomholt, R. K., & Kreiner, S. (2007b).
Mini-Mental Status Examination: A short form of MMSE
was as accurate as the original MMSE in predicting demen-
tia. Journal of Clinical Epidemiology, 60, 260-267.

it - BEEFIED - AEATERRAN - JIFB5L (1985). Fr Ll
5o E AN BRI DWW T SIES:, 27, 717-723.

Stein, J., Luppa, M., Kaduszkiewicz, H., Eisele, M., Weyerer,
S., Werle, J., Bickel, H., Mosch, E., Wiese, B., Prokein, J.,
Pentzek, M., Fuchs, A., Konig, Hans-H., Brettschneider, C.,
Heser, K., Wagner, M., Riedel-Heller, S. G., Scherer, M.,
& Maier, W. (2015). Is the short form of the mini-mental
state examination (MMSE) a better screening instrument
for dementia in older primary care patients than the original
MMSE?: Results of the German study on aging cognition,
and dementia in primary care patients (Age-CoDe). Psycho-
logical Assessment, 27 (3), 895-904.

Tombaugh, T. N. & Mcintyre, N. J. (1992). The Mini-Mental-
State-Examination: A comprehensive review. Journal of the
American Geriatrics Society, 40, 922-935.

BREZ 2011). RHERLOFND Y ILOHEMRAN
RN, EFOHDH, 239 (5), 383-387.

Wouters, H., Appels, B., van der Flier, W. M., van Campen, J.,
Klein, M., Zwinderman, A. H., & Lindeboom, R. (2012).
Improving the accuracy and precision of cognitive testing in

[CIEES

mild dementia. Journal of the International Neuropsycho-
logical Society, 18, 314-322.

(%Zfm : 2016427 A 30 H =¥ : 201648 7 17 H)

14525 2016 4F



