ORIGINAL ARTICLE

MCI - - Hi7 LN ¥ — DGR 2 7 ) — = v O KET
— e GREIRE T HEIE D B Catl & Z%REHMl & v T —

R WY ORE AR &R MY MR BT S REY AR
A% mEY ki BEY T MY il WY il il

By @ 2 EIEERE R 2 OB ERAIEE (MCD) BX U7 VA < —9 (Alzheimer's disease ; AD)
@ IADL 2S5l T RE A &9 D MES§ 5. AN - FRFMIC BT B85, KA EFKRBOREDOA—EED S, MCI
BIXOADDORZ ) —= v 7t LTOFRMZBRET 5.
Fik - MCI # 39 5, AD FAST4 #£ 50 5, AD FASTS=# 19 % x5 & L, JBAREHED LT TH - 72 NC #f 187
Bl IR E Lz, EMIGERE IRE 2 AN E RIRICER L7z, 4 HOBRENB IO T VIEB AN 2 KL
72. F72, MCI® AD # ¥ 2 HE % HRal3 5720, ROC HifRZ/ER L, AUC %% L7,
BR  RIEGEMi oML, NCEICHL, MCI#, ADBOIETAHEZEZ b > TIRT Lz, ANGFEOHSIZIE,
RIEFHMNE &M 22 IR SN h o7z, MCIB L OTAD 13, REFFMGRRE IS TR 85.7%, 4F5IE 90.9% T
HIPI A HETH - 72 (AUC=0913). MCI DA DHIH TIEZAEIMMEL 7o 72 (AUC=0787) 25, & 13HH®DH
LEARNERKOBEHR AR THo2HHOBZIREL $5L AUC 120847 L e o7z, HIBNCEEZEH %M
L7, [Wikiz RS S TEFITANLECACHGLLHE LT D) TTHINAREELE
fio T—ATHHTEEZ A0 3HEOA—FHIT AUC 130847 £ 7%= 1), J&PE 795%, FRHEHE 856% & 7% - 7-.
5 BURIEERE IR, R R ST AD OB UM RETH 5. RIEFMOMHH %2 H
WwbE, MCIBEXUAD 3+ %KEL S > THRHITE 5. MCLOHHTIEX, AN LRKEDFEOAR—B D
WEPEL % 5.

T YA T =R, MCL RSB IGE, 229 —=> 7, IADL
(HEBEZE 2020 ; 57 1 182-194)

WCEY, 65U EDT AT AL SRTWDY, 52,

i 2025 4E 12139 675 7 N (95% 12 #H X [#] 541~844 15 \)
B SZ A2 -2 E T, BBANENOXF AR L), ZoBIWINTLILBFUMINTNS?,

EREE o TWD, EET IR TIT o 725 L RAGED 9 B b LT IV Y A < =% (Alzheimer's

O HERE S N7z BRI L E BT 2012 4 IRE 1 TR 462 T3 A Disease, PL'F AD &W&3) T, ARRLEORE L &

o

1) EFERKZEZDARZEERBRAR - ZERIH

2) BERFR+FREE

3) IRILATEE AE RIS RRERE £ 2 —

4) EFBRILXAERE

5) EEEZAERESHEEERE

ERETE HR # SFEMAZEZIAREEBERMERAT - Z2ER5%H (T028-3695 AFELREBEMEAIEXE-TE 1 &1
=)

e-mail: hakasaka@iwate-med.ac.jp

Z{TH : 2019.12.6, #HMHHE : 2020.1.21

doi: 10.3143/geratrics.57.182

182 http://www.jpn-geriat-soc.or.jp/



bIZ, ToOMoBABERERE (kKR AT, #FAT
PEREREE) 2SI L, HEAEGERLEIC I mE RS, ff
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A Y (-
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20194E 6 HA 5 20194F 11 H ¥ To Mz, AFE
RERZEM R RPN - BRIk EZR L, aF
PR R AR AT m B B KRR T e~ DS D v
THEMEFLN, MCIB X AD &Sz i) 728 i
SEB 2R R & L7z

MCI I22W ik, Winblad 5 ®HE#ED (2O X, FLE
AT KD amnestic MCI #xf% & L7z, F72, AD
122w T, DSM-IV-TRY3 & OF NINCDS-ADRDA™ ®
JLHE | ZHD X probable AD (BMEI N DENSL L
L7z, BN - R, SOMBITHEWT, EANZ ADL
DBEANHPMER SN, HEEEPHEEGFCHEI R E
FEREIHW L3610, HEEG~NOXZRE R L L L.
FE, EREE O TH S Functional Assessment
Staging of Alzheimer’s Disease (LL'F FAST &MWsd)!"
Z T, MCI B (FAST3), AD FAST4 #, AD FAST
5D LR (DL FASTS=S & WE9) 2L 72
1-2. IEEXIEEEE (Normal Control 3, LITF NC # LB
7)

2017 411 H % 5 2018 4- 3 H £ T WA 12, Japan
Prospective Studies Collaboration for Aging and De-
mentia (LLF JPSC-AD & Ws3) 128 L72A TR
MTFEAE D 65 el E &2 4is, SRS RERR AT 2 itidT L 7.
%3, JPSC-AD i3, K ICAZMGHERSICKEEZG
otk WRE L VE~NOZMB LT — ¥ O RFHH
IZOWT R E 2 45 L7z, JPSC-AD 28\ Tt RE
%IEH L3 5 ML, MMSE O & a5 (30 2 )
H27 ML, O ZHERREERA (EFx 20, b
NCIEf#EZE 1, AE@E 0 & 3546565 25545
Pk, F 7213 Wechsler Memory Scale-Revised (WMS-
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HUE, BEEBS~I5EORA5 MU E, BEEK16
FELLEOYE 9 M PLE, & L7, GDS(Geriatric Depres-
sion Scale) %6 JLLET, »OBEIITH O & B
SNTPNLBRA L 7.

JPSC-AD &N 389 Bl D 9+, RADFBHFEREML
TAMERES 172107 B, RN ORRAREREIXIEH 72 - 7228
%38 T dH 5 KO FRIIBERRAK T 23R S 172 56 fl,
HH ), REDPETIIN B e ER BT S S
Lholz386), I oLBW SN 1BIZRIL, m
ML 187 Bl & AWFE D IEF R & L7z,

2. FHMfiTEE

EWRIEEIRE IR 2 R 1R, ARIBEEIL, 133
Ho [EMEBA] 206720, FRIHEN, HIYEEENHE,
HEWEED 3 >0 [THIEHA] IZH0EI L. b
IZoWTC, #HEBRENHS A 2S5 [ARNGHi] &
RIGEDHEERE 2 509 2 [ RKkaHl] 217-72. FEL
W2 ETH, TELZZETHIE [ 12OZD
58912, 72, RN LBEDYRS > TTE WA,
ZOMER RN L2 MELTTEL0L) 2HB LT
A5 L) ICHERLE HEZOWTIE TIEw] 21

D% [#frdl, TERIEM, MR, X5
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—BIHH] LELL, ThoOEFEE [HA—BRE
& L7 A5 MMSE” % % L 7-.

3. MR

NC #, MCI#, AD FAST4#, AD FASTH=#D
ATERNRE U 24T o 72 BBRICOWT, MR, 4F
W, BEEE, MMSE S ax Bat Lz, EiliconwT
A4 e T A OB OB 21TV, RS
BAERIZOWTIE, Kruskal-Wallis test # VT 4 D
HEAEIIOWTHGE L7z, HEEZEDZEEE, Bon-
ferroni i CL EILE 21T - 72,

UGB RE IR OGN, TVHEARMEA, A
—HRBUZOWT, HHOHT (ANCOVA) & T,
ATHOL AT MR Lz, AR, FEie W, #E
FEBDI L, HHCTHBEESLONEHTHIEL 7.
FEA%ERO7%412, Bonferroni #: T H LK% 1T -
7z.

A7) ==V T OREOHEDI-®, MCI#, AD
FAST4 #f, AD FASTS5=#% MCI+AD & L, NC#»
MCI+AD »7% BIYZE5, AR NGHliRRR R, RKIREFA
R, BB S L L7 ROC Hi# (Receiver
Operating Characteristic curve) Z/EH L7z, X512,
HHIZE R Z LI ROC Mi#R M1 fE (Area Under the
Curve, LN AUC &W59) #H ML, SLIZEM O
FEDOA 741 DeLong 5O CHGT L 72, £72, L
OO T, NC2MCI 2% HIWER L L2
MdIFTole. A2 ) —= v ZICEEREMEA 2 di$
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K2 NEHEOHR

NC MCI AD FAST4 AD FAST5=

(n=187) (n=39) (n=50) (n=23) P fti
PRI, B0 EHE) 81 (43.3%) 14 (35.9%) 22 (44.0%) 6 (26.1%) 372
i, P (LR ) 714 (%55) 766 (+70) 778 (+83) 811 (+9.7) < .001%*
FERRER, B (EE) ~ 64 0 (0.0%) 1 (26%) 6 (12.0%) 2 (87%)
65 ~ 69 81 (431%) 6 (15.4%) 1 (20%) 1 (43%)
70 ~ 74 61 (326%) 5 (12.8%) 4 (8.0%) 2 (87%)
75~ 79 25 (134%) 15 (385%) 17 (34.0%) 4 (17.4%)
80 ~ 84 14 (7.5%) 5 (12.8%) 9 (18.0%) 3 (13.0%)
85 ~ 6 (32%) 7 (17.9%) 13 (26.0%) 11 (47.8%)
HEER, P (EERE) 116 (£21) 115 (£26) 125 (£26) 117 (£23) 111
MMSE, *¥-#)  (FEHE{R ) 285 (+16) 231 (+33) 181 (£47) 156 (£5.1) < .001%*

**p< 01, Kruskal-Wallis test.

A7, 13FEAZT LI AUC Z25M L, kd AUC 25
{ B HMEHOMAAEDEEHET L7z, 3fold  cross-
validation (2 THIYZ L HEDERR L 7=

MEMEMTIZIE, IBM SPSS Statistics version25 % H v
72. AUC DIEBIZOWTDHA EZR on R commander
Version 1.40% % H\ 72, 4 BHESE 5% A & st 14
HmelL/.

Bw R

1. HREOER

WREDWFREZLK2ITRL. NCEH187TH (HbH
81 44), MCI#E39%1 (5 L34 14 44), AD FAST4
BES506 (9 bBYE24), AD FASTS<#H 1961 (9
LHE64) Thotz, MHOEGICEEAIAONE
Mo 7z (p=2372). FHERZ, NC B 714=55 7%, MCI
BE766+707%, AD FAST4 #: 778+83 %, AD FAST
S<EESLI*97 R THEENA S/ (p<001). £HE
i Tid, NCHICH LT MCIAE, NCHICHLTAD
FAST4 %, NCBEICH LT AD FASTS<HETE Do 7
(T p<00D). HEFEHOFHICHEE IR SN E
Dorz (p=111). MMSE O&FHEHOTITIZ 4 BT
HEENPASN., £EHBTIE, NCEIZH L MCI
B, NCBEICH L FAST4 #, NC #EICH L AD FASTS5
<%, MCIBEICH LT FASTS=<EETHA - 72 (p<.001,
MCI # & AD FAST5=<#:® & p=.040).

2. ZEWXFEHEENEROFTRD 4 HILE
i 2 AR L L7 g R BN RE IR ORI B &

O350 P B EEZRE Lz, REFMOR Lz
LIRS, B (K1A), FEMEEN (K1B),
IR REBNERE 2 (1K 1C) T, NC BEl2k LT MCI &,
MCI B2 LT AD FAST4 B, AD FAST4BEICH L
T AD FASTS<H#THM L %2572 (p<.001, #HIEHD
NC #: & MCI & [ 1% p=002, %1 68 B) ¥ & 25 o AD
FAST4 #: & AD FASTS<HEMiZ p=.009). L&y
A (K 1D) &, NCH# LD b MCIB, MCI# XD D
AD FAST4 BECIRfili & 72 572 (W d p<.001). AD
FAST4 # & AD FASTS<BEICIXAEEDVP RSN h >
72 (p>.999).

RNFHIOAERZ X 2 1877, B (K 2A) T,
NC B & MCI B, MCI#EE: AD FAST4 BECTH EAEMN
Ronz (FhZ2h p=001, p=003) #%, AD FAST4
#L AD FASTS=HTRAEBEZIAShZL-72 (p
>999). FE:MHY (X2B) Tid, NC#I3 AD %#
EOMTHEENR SN (§XTp<001) A%, MCI
BELRIAEEPRON 572 (p>999). MCI B,
AD FAST4 BEICH L THEIRIE T - 72 (p=042) 2%,
AD FAST4 # & AD FASTS=HTRAEEIIRA O
Motz (FRZFNp>999, p=504). HAESEITE (2
C) Ti&, NCHIZAD &HLoMICHEEN RSN
(§XT p<.001) 7%, MCI#:, AD FAST4 #, AD FAST
S<HMTIXEOMMICOAREIA SN -7z (£
N2 p=072, p=061, p>999). &M% (X 2D)
T3, NC #:12H LT MCI #, AD FAST4 #, AD FAST
S<EEABETHEIMRMETD - 72 (FTC p<.001). MCI
B, AD FAST4BE, AD FASTS=HE® 3 BEMTIZAE
IR SN L7 (ZNEN p=063, p>.999).
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*p<.05 **kp<.01, ANCOVA and Bonferroni collection, adjusted for age.
1 FEEEHINC X 24450538 X O IH H 45 55 O B W Tk

FIERH & ANGHIZ LS 2 &, BEAB LU
HEMRNOWT NS NCHIZH L TMCILA, ADFAST
4%, AD FASTS=BHEDNATHEAEZ /R L7225, TOMT
DOENEIL, KEFHERE R THETH - /2.

3. A—EHEBEHH IO THEEAR—HHD 4 LR
A—FED 4 B OFERZ K 3ITRT. A—BHREK
(K 3A), FEMHY. (K3B) BXUHEEm%E (X3
D) Tid, AD FAST4#t & AD FASTS<HOMTHE
EERO LD o2 (FRZFNR p=273, p=670, p>.999),
MEREENYE (X 3C) TI1X, MCI#: & AD FAST4#:E
DHETHEXAZBRD Lh o7 (p=168). F DML HHE
TlX, NCHE, MCI®E, AD FAST4#, AD FAST5=<
HoETHEICEMEE o7 (p<.001, HMWREEIT®
AD FAST4 #: & AD FAST5=<#:[3 p=.001, &M%
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# o MCIL# & AD FAST4 # 1 1% p=.047). NC# &
MCI#EOM T, #&% FAHHHE B ICHRENRS
hiz (§_T p<.001).

4. BREF—BHzHEEELEZAIV-ZVTORE
DIRE

MCI+ AD %55 5 HEZOMET 2 H IR A B X
O FALIH H A3 22DV T o ROC Bk 2 7R L 72 (1K 4).
WENBLOTNHARNOK AUCOFEAZ L3I
R L7z ANFHI#ER A (AUC=0784), B X O F A
HTHD AUC 3E 0 o 74t &5 1 (AUC=0.756)
WU, KRRl AR D AUC X 0913 EHEICE -
72 (Wb p<001). FIEFFAR AR 22T 13 2
10 AT & Ay bA7MEEST D E, JEEE85.7%, FFHRE
90.9% & %o 72,
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2 ARANFHMELC X 28 MEB X OFALIE B 15 5 o B R H g

MCI @ A D HFIZ BT % AR N FHM ARG o AUC 1%
0.714, FFEFFMAEAF I 0787 TH Y, JKEE - JREE L
BT ERERhol. MCIOADHFTIZBIT S
N—HBEEHEL L2 ROCHME K5, e o
AUC L OB 2 4R T. A—FHR D AUC X
0847 & 72572, 13OEMEBAD Y H, A—FKEA2
DOPLETIE, TR 744%, FREJE 85.0% & 7% o 7.

S5, FRNCEEZEMEB 2L 3 5720, B
JHHZ L2 AUC #3Red AUC 238 b o 728 E H
EHAGHETHY AUC 25 L7 (85). H—1H
T2, Wbz RS A TE T2 b L
(AUC=0.702), 12.£ D 2HH OHMAGHLE T [13.
FONCHSDLELPF L2 EXH 0 T3] HiRd
m < (AUC=0794), & 51212, 13.L @ 33HH OHl A
GhETIE [l NAREEEZM>T—-ATHIITE X
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Tl b EA o7z (AUC=0847). 3THH 2 ¥
52 LEONMELTEL R I A—BH3HHD
AUC 0848 & 72 0, RAGHEAERAICH L TR & o
72 (p<.001). FBERFMARR: A& OATIIH B AT
L7z (p=080). A—BRHE IHEENNON Lo
72 (p=991). 3HH®D ) bA—HAH 1 DL ETIIKIE
79.5%, HFFEPE 85.6%, 2 DLl TILIREE 35.9%, fFEREE
98.9% & o7z,
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1. ZHXEEBEHIEIEE MCI - AD OFFEICAVWS C
EDERYHIZOVT

TG B DRI L, IS R RO FEE DY [ L
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3 A—HoOBRKB L O TAIEHE GO B K

LT, HRHLICK)REBEINALY. Shl, KLl
fitmE e e L, MCI#, ADFAST4#, ADFAST
SEWEDOREN D, ZOWEOR LM% WG L.

EWRIE IR IR DAL o TADL DR E L L C,
Lawton & Brody ® IADL”, Disability Assessment for
Dementia (DAD)®, Alzheimer’'s Disease Cooperative
Study-ADL Scale (ADCS-ADL)? 7 E25H 1), Zhb
DOREETIE, %, MCI, AD BCTHEITAEICKTT
5 ZEDHERE SN TN BY,

EHRGE IR IRE 2 W AR ToRRTIE, K
R, HCOEEMME 12, TADL ([N T2 [TEmH
SVARR] X, fEE, MCI, AD OJETHRMIIETLTE
D, WEOHE & OB DH S Z &R I NI,
COZEIZXY, HEIFEIIIE AD O HNIZHE VKT 5
LI LERZDHILENTESL (MIB, KI2B). 7272L

188 | BAEFESFRMEE 578295 (2020:4)

BHECTOMBILEORR, RiEEHI O F AR NGHI & D
LEEME ISV EMERE SN 22T, REFMmCER
LT, FEMNENUNO s m sl
Tt ofRE2A 5L, %, MCI, AD ®OJHE
THIIMET LTE Y, BAEIGEREFEE CTlE, TADL
DA% BT URE WA TERERE % WL L 72 5-i 2SR CTH %
tiEbhiz (M1A, C, D). A2 —=Y 7 ORI
BIFS AUC TH, [FEMHEMAS] & [l
REBI PR AL B & D FEOEZBD T
7z.

Lk o, ZBAIEEREDREZ B2 &0 AD
OFEFEFEIZID U225 RETH Y, BRI EE
ThHhbIEIRENT.

B, RMRICBWTIE, THREEEZ AL, fluc
WA e w2 RO W, Wb % amnestic MCI
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Time-sparing screening method for mild cognitive impairment and early Alzheimer’s dis-
ease: Self- and family reports using the TMIG index of competence

Hiroshi Akasaka", Hisashi Yonezawa?, Jyunko Takahashi", Satoko Obara®, Toshihide Shibata”, Masako Suzuki",
Naoki Ishizuka”, Mitsunobu Sato”, Masako Kudo”, Yasuo Terayama® and Tetsuya Maeda"

Abstract

Aim: To verify the clinical utility of instrumental activities of daily life evaluated using the Tokyo Metropolitan Institute of Ger-
ontology index of competence (TMIG-IC) as a screening tool for patients with early-phase cognitive impairment, including mild
cognitive impairment (MCI) and early Alzheimer’s disease (AD).

Methods: We recruited healthy subjects from our community-based cohort and consecutive subjects with MCI and AD from our
clinic. The TMIG-IC was investigated in all participants and their family members. The total and subscale scores were compared
among all groups. We then statistically determined the accuracy of the differentiation of MCI and AD.

Results: We registered 187 normal controls (NC), 39 participants with MCI, 50 AD patients with functional assessment staging
(FAST) 4, and 19 AD patients with >5 FAST. The family-report score was significantly lower in MCI patients than in others, fol-
lowed by AD patients. The total score was able to differentiate MCI and AD with a sensitivity of 85.7% and a specificity of 90.9%
(area under the curve [AUC]=0.913). Differentiation of MCI alone had a low accuracy (AUC=0.787). However, the AUC was 0.847
when only the items with inconsistent responses between self and family reports were used as indices.

Conclusions: The TMIG-IC is a useful tool for evaluating the severity of AD, including early AD. These findings suggest that
family-report scores can differentiate MCI and AD from cognitive normal aging with a sufficient degree of accuracy. It was also
suggested that inconsistencies between self and family reports were higher when differentiating MCI than the self- and family-
reports.

Key words: Alzheimer’s disease, Mild cognitive impairment, TMIG index of competence, Screening, IADL
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