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Al AARAEA AZ-FAAL A}
K-MMSE H| 1

(89) B AFE Inouye S(1998)¢] 7BE3H “The Time and
Change Test’ZS 12 & 1oty 7HHAZ Muj X AAle] dFQl
A2 F3 1A AAET THEE £3] A& ARV SHAET
¢l K-MMSE(the Korean version of the Mini-Mental State
Examination)E ®¢ WYIAES ez Husts oAt
DSM-IVel 93 Amzld ZAzs ZFo R st 7t AdAAY E
FAE Frtstdnh. A 4AAHThe Time Test)E 114 102< 7}e)
7l AAIE B ZEgsiA Azbs BE 5 derkE 283 5314
2FAAHThe Change Test)™= 500 A& &3 171, 1009 & &4
70, ® 509 A sH THE AFES 11,0009 WHE ¢ AdeTHE

501-757 FFF9A T+ ste 5WA A

A7 v A7)
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H7Eek ZolArh A¥ Yol HEI= 664 wdIAE ggoz A
AT oatet AN AT 77 T 744* < AAEAh AT
A} Az FAANAALY AT E 73.0% 1831 EolEE 90.9%
olgd¥ wkH K-MMSEY " EE 972% 18li Eo]l%E 429%
Aok WEFEY K-MMSES] #AE uSAste] 1d F71e o
vtk K-MMSER & 0522 S7tetaler, d#d7 J4ds wye
(adjusted) Fol= WHFASo] 1@ F71E wntg K-MMSERG&
0514 Z7Fskth. 17L SRAANMAAL} WK FEH] AAE WS
Aste] 19 F7He wf AAAY FHoZ Y& 7HsAdel 0.825(CI =
0.725-0.930) 1) W+ %i;}lz T odAdy AESs B 3 Fee
0877(CI 0.766-1.004)8] W #AAdd oy, AR 23 #AA
= 9tk ole A FHAMAAIE T asFEe] HE =9s
gk 2w AHAAEA BHEES BAE Aol

[Key Words: =91, AEAAL Az FAAA AAL X, Bl &,
K-MMSE]

Aot 9 sty wgE T QAz7ke] b
Hlar, oo wep A9 nEsE F&EeA WP H
ek 2000 A 654 o] de] wAlT
A8HA H AL, 2019900 = 14.4%0l ol & dwoltt g gkl 3
T H 2 200 "ﬂ‘:oﬂ 749419921, 2010 ol &= 774, 20200 &= 78

ZE]al 2030 7941 E dol FeAbSE 2 e Aow o5
vk (EAH, 2001).

BAe w3l wep Akt F 55

A= E AR o]dg 9 AMGEI AA AAVE JS WRE ol
(Folstein, Bassett, Anthony, Romanoski, & Nesdtadt, 1991), <1%]7]
SAstet thkd EAgEY EFow =Yzl Aol &A
ZE o] FAZFEH ¥ e o A3 2 EHE dol
(Schulz, O'Brien, Bookwala, & Fleissner, 1995; Youn, Knight, Jeong,
& Benton, 1999). webA] X wjdka} 2212 EE 7HH B AL AHo=R
T8 FRATH EAR T HAw ey oldd T84
o =tk AudEle 7] &Y 71 ¥ A THSolu W8
OJafel o WA E A k= H[Eo] 60% o]/l ol2= 5 A e

.
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2710 ReEA Eah= A7 Brha Basa 9l (Ross, Abbott,
Petrovitch, Masaki, Murdaugh, Trockman, et al., 1997).

Fevkebe 9 dwd e vy Auje B8 wolgu »
U watsk @A Uehg & Qe FAd FHo

7F BE7bsd Aozt AAst A A FE A = 457 o
P}, o9k o] Xwmjo] thd FEE <ol FHujs] gl glol] o]m
=5 2714

Au) el Ae AeolA A7 BAS WESA
w3 x27)R 87t Bobsw AR ’
2GRN F e 718E A Ads Foloh
Wal A Au) e ANee xolo AR 5 s mA
3

A AEHAL =] AR Adg &go] Badh], 19k 22 A

E7EAs AT AP S 7F A A (reversible) Aol 9§, =
A87F 7bs e AuidEe] s x7]d HHE e ol |
thoolE AVIE RS x7]l AEAlAde oJHET A Awje] 1Y
S A Ee AdAZ F de A4 AnE S 5 JA s

(Henderson & Huppert, 1984), T3t 7}=o] ot XY 5= Z7]9
ojFold F A gk

A2 Il = Am AEHALRMN “Sh=oj¥ CERAD (The
Korean Version of the Consortium to Establish a Registry for
Alzheimer’s Disease)” 2 7Fo] G218l HAHMMSE-KC), gh=ro}
rol Z A AL (K-MMSE), &=0oj3 zto] Blessed HAF T°] B
AH o g AREEHO ou vt (AdSK - ugE - dsd, 1997 17
& - A - o] Ed, 2001; olFd - &FH - oAS - TG - AHE
5 1999; Lee, Lee, Lee, Kim, Jhoo, Kim, Lee, et al., 2000). —L#]1}
olgfg HAMIHELS HFAAE AHQ ARt H Hele 5 AA=
=0l gk 538 A A3 x5S e AANHeREE €&
at7lel o] ¥ go] HA ¥ Holrt

21 WkHol Inouye, Robinson, Froehlich, =12] 2 Richardson(1998)

o] #xpeol AZH(Rp&l) ol tigk olse} ALY THE A= A
S ZH o7 U3t ‘The Time and Change Test':™ Al A713 W&
WGEsta A EAE A AFEE ¢ e THHES AAETE B
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DSM-IV (Diagnostic and Statistical Manual of Mental Disorders,
4th Edition, American Psychiatric Association, 1994) 7]l u}g}A
274 3 oAbl g = AT

Al zF- FH A HAF (The Time and Change Test). A Zt=}
AAL AAF FolA A ZFHAHThe Time Test) 11A] 10480 259
A AAE BoFax 2 A 2 7S 60x oo A&stA did
ste=7be ke Aol A MA Aol o] £ A
Al ERIVFE oAl B R IA 60% oo AIEA ddsts
AU AE 2992 S48

FAAHAHThe Change Test)t 5009 #d 54 171, 1009
Al s TN, 1Ea 509 A sH THE ARESA 120% ol uel
1,0009 & wHE F devkE S48 Aotk A WA AR &1

A9 B 1202 olulel @ & RS /82 Fud A8 A
R

il

WE

=

Azt T A ALY 74401]"14 A F A FEolM BF A
ol 45 S (negative)ol o WA F 7MA] ¥d&5 F sy &
d A5 4 (positive) = AWM E AT F A= A9 st
Ack AZt-FHdAL HARE K-MMSE 59 thE 147544
£ st7] dell AldstAY, dA Vs FNHALE & Fol AlBPS BT
v B s JAARE BREE Aldo] A ESE st

K-MMSE. 25 5(1997)°] A|zg K-MMSEE AR&3le] ¢
TGRS AV dHE A Eg=H, K-MMSE= “AlzE %
g2 63, e Ad™E GR)7, YIYdes BR)Y, ‘FeAdTH A

=4 A=

G)", /1984 BH)", “2o] ‘), A I “AH FA (13)
Mgow Aol gtk FAAN 304 WAl Ul Ag FA
o= BAFAL

AT Hl—rg]

)=}
L7 0
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A ZE - FAALNAAET O gt FAEFE X (concurrent  validity)
E o] & (specificity) & A A|sFH o, oju
sk oAle] HES HF AWy oz g3l

RS

=
[e)
o AR S wseEde] e AFIAEA B logistic 3] 124
j
o

g,
b
1
7
@
=}
n
=
=
=
<
o &

2 3
oA YA

ARl EAS AuE™ (Table 1 %), HdAES 732
ASD = 79010 om, o o] Hl&2 °F 559%(n = 33) Lyl &zt
A o e AbEe] HlEE& 54.2%(n = 32)°| ATk HEFF 159 W
AghS it 4.249(SD = 54)°lRem, K-MMSE A+ Hi 1553
(SD = 6.6)°1aL, = eJate] XIeko] o3k A ujgkat= 62.7%(n = 37)
o] At}

Table 1. Characteristics of Study Groups (2 = 59)

Age (years) M £ SD 73.2£79
Female n (%) 33 (55.9)
Education (years) M + SD 42454
Living alone n (%) 32 (62.7)
Dementia** n (%) 37 (62.7)
K-MMSE=* M + SD 155 + 6.6
Range (2 - 29)
* K-MMSE : Korean Version of Mini-Mental State
Examination

% Dementia was defined as physician’s diagnosis
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A Zy-F A A A AHThe Time and Change Test)e] TAEIE =+

o Ate] 23t X wf HS FHZ7|F(reference standard) oz dfA AF

HE A3 97357 73.0% 2832 5ol%7F 90.9%%  yERRc
2

K-MMSE®] B% %=

AT GRSl AV SAEHE AHRBRWA o] AEHALZ o] &
HAW K-MMSE® EfFZ QAo gt Auf Hds Hx7|E
(reference standard)o. = &fA AHE Ay W7t=rF 972% 181

EolL7t 429% = YES T (Table 3).
A 2 fE= e B

K-MMSE. @ % 37 % 4 (simple regression)s AlZ3S
AFATe] 1d F7ted wuit K-MMSEA 4= 0.52% #4353
(p < 0D, AF7 AHS BAS (adjusted) JHA b F 3
A (multiple regression)S A= S wol= wS&Aste] 1d F713
vt} K-MMSEA &= 0518 48kt (p < .01).

1o
=)
B
il
f

A ZF AP AL A2 F A A AR AL )
7] fste] @ 2x2¢ 3AEAMES g 23 OR(odds ratio)s
0.8325(Confidence Interval: 0.725-0.930)2 e} w&FF2 #A 7}
AE AeZ YEEY (p < 0. ey dHEy AHS BAS
(adjusted) FEloA Y= IAEYS A=FS W= ORo] 0.877

ol A= fle Aoz yEwd (p > .05).
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Table 2. Concurrent Validity of the Time and Change Test

Reference standard

Total
Dementia No dementia
Time and + 27 2 29
Change Test - 10 20 30
Total 37 22 59
Sensitivity = 27/37 (73.0%) [CI" = 61.6-84.3%]
Specificity = 20/22 (90.9%) [CI = 83.6-98.2%]

* CI& sensitivity 2 specificity ©l th3F 95% confidence interval¥

Table 3. Concurrent Validity of the Korean Mini—-Mental

State Examination

Reference standard

Total
Dementia No dementia
+ 35 8 43
K-MMSE
- 1 6 7
Total 36 14 50
Sensitivity = 35/36 (97.2%) [CT" = 92.7-101.7%]
Specificity = 6/14 (42.9%) [CI = 29.1-56.6%]

* CI sensitivity 2 specificity ] t 3 95% confidence interval¥)
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A Z3ATE A A= A HA AZe A AHS wrE Al
441%(n = 26)°lN e, AP @k w7tz o] Ae HF 746%
(SD = 6241tk 18t A HA A=A e AHE WA

Ealan F A Aol AYS 23 Abge 10.21%(n = 6)°] A T)
FAARAA N E A A A ZolA AEE 9 A 644%(n =
W), AYe BEIA Add AHe BFE 19552(SD = 1579)0] Ak
e 3 WA /\]EOHH TS AFgsA AdstA Hska 7oA

/\]E"ﬂ Al QEE A9E 51%(n = 3olAth AZrAAe FHAAAAL
FollA A A /\l A At F A AEE 9 AN en,
LS 7::4"}7} AANEE BFo o2 ARYH AHHE gt
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Uebd Al FAAARALY] BEEE g2 AFEY Blus) B, $
A IABE—(2000)2] 49.1%¢] W% 2 952%¢9] ESolkd] Hlate] =
A v =9y wbE) Solk: ozt e HolQuh w3 JP3
22 oz 3 Inouye 5(1998)0 M o] 86%< WaH%E % 71%9 &
ok, 1gla # S Ao = 3 Froehlich 5(1998)°ll 4 2] 63%
o] WIZE B 96%9] ESolkeote A ZA TBEAE Fgth

Aol Ao Az F A AL AR W3 73.0% %
=2 Frogtn 2 & ddEs, 27.0%0] o2+ 934 &(false
et dE & ow AT S ARV AskA
3 4 AAAAAAZF 2R vl A e A et
o & melth w3 K-MMSE®] ®AEE 97.2%% v
+ 9 b, Eolmi= 429%% Age woith o] e K-MMSE
o] 9] 9FA & (false positive rate)o] 57% = =4 UeEldt AL wS4=
ow Az AdHE 497 #3d A3 34

AEd wA" @A S BsAoIAE @Fole CERAD ol 4
Gl AAHMMSE-KC; Lee 5, 2002), @03 7ol Al e A}
(K-MMSE; 7Z9% 5, 1997), o] 3 ko] Blessedd ANl 5 =,

ul

)
o

== o,
1999) ol 7bd QubaQl Hul AEAE A gtk A
SA A AAES BT agSEolt A, 4ui e AT
shaol WMelsol oa] BAMoR Folg JFS W dgol H

FFAFE AHEW, K-MMSE+ 2&5F3 #4771 9

o "X+ = P
AG wEAo] A Zb- FAALEA A = wsFESE #AAVE fIAE
Ao ehdt

3 Azt #EE SFFHolv FASH #AV & Aor deA
Knom, E AA 227 AAbs SFHeld TG Vlss v eks
mlgh X x7F 2 F Aok (o]dd - AEF, 1999). =& AlA 187
HAAbE o] WA=y A AAA 7 59 £54 ®dd &
HAAdo]l A2 Zo=m du#x Jdvd (Ainslie & Murden, 1993;
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0% eduAR gttt FPL Ad FHAN ANsHR Fo
1% 52 918 + An

B oATe AnE dwsAsE delE Hojw thge] F
Aol A AGEG $4 APUIAE o) FUelw FAAA A4
) WEel AAETE AGAS wmeldAE FEF 5 et o)
Ae FF AT B4 Fasolol ¥ gelvh ¢ Az FAAN
AR Abgol HESHIE AR, AuAel A5 dee] &4 o
W8 WsEdE $98 @7 Ak - E wTsm o el 4
FANE FA A4 FAALAAE B HPES nolFnd, 5
3 wgFEel We wdES AF AMARAARN GBG FrhE
ERIEREL

ZAAS - ygd™ - ks (1997). Aw #AES ez g K-
MMSE®] et % A gf /4 #3835, 15 (2), 300-307.
A7)G - kadd - olF g (2001). AW A HAF =2 A MMSE-
KC, K-MMSE % SBT-K®| #&4 Wl A+ &g /5)

2, 8 44-51.

olFd - HTH oA - 1Y - AVE 5. (1999). Auw AES
3k starojdl 7ho] Blessed #HAMY] A= F ElG = FF
1ol 8k 38 1297-1307.

ol dd - AEF (1999). =919 QIA|7]5 AW HALZA AlA 1
AAeF Mini-Mental State Examination®] W] xl. 743 2] &3/

F

Y
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Comparison of the Time and Change Test and K-MMSE
for screening of dementia in the elderly

Jung Ae Rhee, Eun Kyung Chung, Min Ho Shin
Department of Preventive Medicine,
Chonnam National University Medical School
Kwangju, Korea 501-757

Yoon Ji Lee Eui Ju Son
Nam-Ku Health Center Department of Neurology
Kwangju Kwangju Sang-MuHospital

Dementia has emerged as a leading public health problem with
elderly persons and its early detection is important for treatment in
reversible cases and for educational support for family members.
The goal of this study was to compare validity of the Time and
Change Test and K-MMSE (the Korean version of the Mini-
Mental State Examination) for detecting dementia in the elderly
populations. Participants were 59 patients aged 65 years or older.
The time test evaluated the understanding of clock hands
indicating 11:10, and the change test did the ability making 1,000
Won from a group of coins with one 500-won, seven 100-won,
seven 50-won coins. Dementia was diagnosed by the DSM-IV
criteria while the Time and Change test and K-MMSE were
validated against a reference standard based on physician’s
diagnosis. The Time and Change Test showed a sensitivity of
73.0% and specificity of 90.9% while K-MMSE a sensitvity of
97.2% and specificity of 42.9%. The Time and Chnage Test,
adjusting for age and sex, was not influenced (OR = 0.877, CI =
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0.766-1.004), but K-MMSE was influenced by education. The Time
and Change Test is a simple, easy-to—use, performance-based tool

for screening of dementia in elderly populations.
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