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TRESRE D PM OREEE T 5 Hik
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1987) o BIETIE, PM DB E IR
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——%k VB I EHE L, ERETRATI RS
MAEFTEZREICE>TE L EE (Dobbs
& Rule, 1987 ; Einstein 5, 1990, 1995) & #iih
DX THY, HolEM I PM D
FFRIEF 7248 Cld vy,

PM OBV ODDEL - 2B R
HEEZLNTNS (Ells, 1996), &ADER
1, REOEDHATED L) RATE%E & 5
EPRETETHIETH S, RKOERIE, EH
LATEhEI B2 FEORME TREBLTBE,
FNEFEBYVCENTHIELETH D, HED
BRTEIET LT 2BTRIESR LD
I, fTEERZAZEREEL VW RITUER
BV, ZO—EHOBRIIBWTIHRLIEELRA
i3, BUZBETFEL CWTEI v 8T 5
ZETHE, BERL, FELTWIRETIT
BEtE AR T E 2L, ETERETF L
w5 T35, Einstein & McDaniel (1990)
BFEOTHEFERT ABORKRICERL,
PM % event-based PM (Eb-PM) & time-
based PM (Th-PM) ZRBI L7z, BIE O
i, BRLA-PEEZRROD HEL T LD
NAELFEIPDICEIVERTLIETHY, &
HORMIT, BERLA-AEZANLZFH» DI
£ 59 —E OB AHREE L 7Y 2 ke
METLIIETHD, PIZITFRERET 5
WCARZ M RE TR T 2FEHIDICRE L)
LHEDNEL-PM TH Y, FHRABIIEALS
IREEETT HHENTH-PM TH 5,

FoZ oL RRFNCED X EBRE CHKH
Wi PM OBEE2ZR L 7. Eb-PM DR
BT HEEOREREL TR DRE (F
ZASEN O ZET) PR SN, Ty Ea
— DR ERIT L BHEBE IR Bk

{E) RIIZBWTIE, Prospective Memory DFREEE L
TIRIAHEMEE] DA, TREWER] Lvo @R
ELdY, REEHE-INTHRY, “BE” OBERIE,
FRICOWTECRELFHTAZ L (ERE . B
AFERERL, FEEARE, BH, 1989) TdH D75, ATl
72 & 9 12 Prospective Memory & 12 ER L 7-FE % k¥
DHIEEILBNTERTLIETHEOT, BEW
HEBERFREE LTRREUTIEEVwERbRS, L
o T, ATl Prospective Memory D¥ T 5
BoBBEV-MEREBET S L)% [AHHRNE
Rl OHEEBWw,
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THbhb, —77, Th-PM OEE T EEOTER
HETVOO—EOREIT LIy Ea -5 D
REVEMTIEZHERBEICKDHFETH
%, Eb-PM OBETREE L EEE L EHE
DMERBICHELZENRD LN o 1
(Einstein &, 1990, 1995) #%, Tb-PM D& IC
BOWTHEESHEORBEIEEELIVLLILE
i (Binstein 5, 1995) L7z, DT &b,
PM OB L2 Th & Y bif To-PM Nk
CEAEENETE2REATEIZATHEHATHA
9o PERDBEE ERE L IERIC LBIFIL Eb-
PM OEEz AW72b D)%% {, Eb-PM & Tb-
PM D% H#k L7 D1 Einstein & (1995)
DDA TH 5,

NI TOPM OBFETIE, PM OFEDIF
M2 PM ORERBEICE 2 5 BEPBE SN
T &7z, —7, PM OFEIIF 2ERE L 24T
b b0 TEREOHFHZ LD, PM ORE
& 64T L CEATT AR I ongoing task &I
N3 (Einstein &, 1995), LT, Z @ ongo-
ing task % P INEERE & M5, HINEREOHEMEDY
PM OMERBEICEELRIZTI L ERE L
Brgeix 4@ & Z % Einstein & (1995, 1996) @
WELZTTH B, MO IIMREORHRIZE <
DEFEFREFLEICS BRI T PM OMAR
BUPRTTLEHERLL, L2L IR
BTEXLERIIMEDS D 1996 FOF i1 EBR
2B 5 Eb-PM OBEETTHY, £2+5
R STy,

T TABBETIE, IREOHIICLEL
T HEEEETRET S HTREKE (lev-
els of processing) O£E7% % 2 BEOMINEEE
RV, Iz Th-PM ORE, F 7213 Eb-PM
DFRRE L M AE DR THAT L 72358 OB R
PR LT, WUEEKHE L 13, Craik & Lockhart
(1972) 2 X DRI N/ ET, BHROMHE
BRI R RHEE L ) bRV LKA D FRE
RHFICEDE L OFEFERFEVLEIRD EEZ
5NnTwv b (Lockhart & Craik, 1990), L 7:7%
5T, Bhol-MBKEOHELAMREL L
THWAZ LIZL), RERRICLELRLIE
EBETRETAIENTELEEZOND,
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DEEELHBZ +3ICH

EEE BHL, ZEHICTCHEZH
PM s Eb-PM Tb-PM A

o R TR TRk TR ERRRY 2. ERIHE

WEE Bk 2,10 2/10 °2/10 2/10 " .

6 FH (SD) 225(4) 2250.1) 22925 22.3(2.0) i §(f§%:§ fm%%)’
BHEEH T (SD) 16007 16320 16107 16008 LM OREOME (Eb-
MMSE (&%) SE# (SD) 292(06) 294(0.7) 296(04) 20505  PM, Tbh-PM), B L UfF
EkE IMERE O KYE (LA
o ThE  BRAY RN BORRY DWEREE 3 ERERE
wEE B/ 3/9  3/9 379  3/9 il L7, 2MED PM
E# T (SD) 7356.4) 738(6.5) 740(66) 74567 - N .
HEEY T (SD) 10006 9206 92016 9304 ?%éti@ﬁ@ﬁT%
MMSE (53) T (SD) 286(0.8) 288(10) 28808 28409 TrHMAEbLEL4BEY

Eb-PM ; event-based prospective memory

Th-PM ; time-based prospective memory

TERERT ; TR RE YR A

BIREY ; ERRAYH BT ERE

¥ 72, Craik & Lockhart (1972) (&, TEHEERYZ
SLERZKHE T O L TR AY 70 AL BE K HE 3 R VAL
HKBETHLEEHL WS, £2°C, 4HD
FFFE Tl LB KHE & L TIRERRY 2 H W sRAE
(TR SN2 BFED R AR 0 % HIlT S %
TR %, RVALIEKHE & U CREBRAY 2 HI R
B GRS NEEBOBERY 7T — 2 Hlry
L) R, 7 PM OFED Einstein
b (1995) DRV HEZBEIMER Lz, L
EOBRECILY, RELEFEELEREETR
2, ©@2#E0 PM REORBENE, ORI
FEN PM OREBMIC KT HEEZRE L
7o
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WERE IR L EEE B8N (B8 A, £40
N) LERESAN (B12A, 36 A) OF
S5yF4 T TEBENETH L, BEEILFY
EWIT 226 R T, 2@BVEMEROFEL (F
WEHEEL16.14E) THY, MMSE OFH#E
HI 295 M Thoz, BB TTEHERI
7408 T, NEEEILOZARIIHBET AL AL
LTHY (FHHBFEHK 95 4), MMSE OF
BB 87T HTHom, HHBRELBICRE

DRI, FL4 12 ATD
DEEFLEREYED
WTh, B, BEEZL
BRHEOKEADLDODY
V— T HEITIRMEER, £, BEE, MMSE @
BEIZOWTEEEE Lo/ (El),
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FKH (1980) DYEH L7250 7 F T —I2@
THEOHBHEEE,S I5H 7T — (1)
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ENOHR S NS 150 BEEL A L7z, 150 B
BOKADHEITIFRGLFREDZFNEN2
B CRILENLOT, fEME L LTHEAL
7oHEEIT 300 BEETH o /7, HEEIL 1 BOREAT
WKWBWTHEEPFIREPOEL LPDEKRELT
DHPREN, BEONLERE2LFH,IL 6
FETOSEEOLFESER SN,

4. FHEE

L, +_Tar¥a—% (Power Macintosh
7500) D154 Y FDF 4 AT LA DRI
REN, 1 UFOKRESIEH1IS5X 1.5cm
Ty, HEBEIIZET, PM OREE AN
BOEBRFEZHBLAFOREL DRI SN
BT ERHUR LIz RICHEBRE L, IniRE%:
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1
ZORBETIIREEX (FIER)
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1
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HARELTH D OESOFATVEX DORIHI 5 & 9 ICHE
b, WEEC Lo 1BAFIR7THTHY, £BATHIE 300
2 TR DIOFERREIL 355 Th b, HIIEREDK
e TE#E, RSN REO RN R
DB 7 F A EIHAT L7, BRBEE B O LA
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ko Lise BE T EFATOED ERD Y ICHBL 15
THh5h

(BMEDBEM M2 RO 55EE) THY,
b ) —DOFEITIRIR S N7 BEE O BBy 72 )
Wizskd LHE (BEOHTT) -2 HT 5
) ThhH, COREo I BoFfTORNE
Bl LICAR L7z, RREDS 2 BPRIRR S N2 11C,
FIEGE (1 HEE) 2794 PERREN, 20#1
BWoOBEEZ B TROBTNEBITT S5, #ER
ZIIHEEEFERTHIIODF — %, TIEME
THNEXDF — %, HEEORTR L FEFIZT
ZLPTR D OERICHT I LRk 6

HEE (157739 —) Zhvwiz 135 B L
HEEE LTEEB L2, o I35 HEELZAD
/72270 BEEE IV, RED ] BEEET oA
HVF, WEREFFMBEECHBR LB HE
EAOEICTHEL T 507,

PMOEBEOKRERE : Tb-PM OBREL
Eb-PM DI N FNATINERE & RIS 5
L7,

Th-PM OREEOKRERE « #iRE IR
HErftwooa y¥a—yOMIcEI N TY
¥ OVEREF R BHIC LT, BREDORIBRE 3 0hE
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DXFRFAEDIENTRRE LD L ITHRE
ANz, BEIO 1 XFEOKRE LTI X 1.5cm
ThHY, BRELCLBVTLFOLERHALD
ZEDHELLBVKESTH D, ERBMHAETIC
WERE 4 BT o IEH B o - A0E 2 b BT
PRI BWI &, B2 HFIET TR OF
WD BT L 2R L7, Th-PM ORE I
INEESE (&PTERM 354) & HICHiTE N,
ERnEEIT 1IIETH 5,

Eb-PM OEBORKREN & : FMAEIB W
THIBEEE L TIRRSNAHEFKE LT
(#3cm X 3cm) THERSNEEIC, MR
BICERDHOOF—2MLIEIL, TTAD
Ry HRT I ICEOR L7, HBREITRDS
NAEGEHE 11 ETHY, Einstein &
(1995) DFFEIHE, KELLFIIH3IHT
CICHETAI LI L TOMEIZTELR
», Eb-PM OEBRSZM % Th-PM DEERSEMIC
S TR O REZ LB RICT 57:0TaH
Bo 12720, RELLEIPHIHITLITHET
B ERBHBREICIIER SNV,

Bk Lo BEEOBREBREORTRIC, #
BE4ABIC, OEICTHEO PM ORERE
DRERBR, ZONENERTELPE ) D
RRERE L 70

5. BROBWAE

BAEERZ D TORETOH L7

1) Eb-PM OBREMBIIHEREH 1 E~ Y
AT Tl BES X7, ERIGEHIE
NNEO-OEESG 1L EER S, 2) Th-PM
DA Einstein 5 (1995) D447 &
o TUT DL ) IHRA Lz, BB HEE
Bri & 0 15 MEILEI2 S 1 %U< Y A
PWLLBEATEREALRLIARE 2, &
FIGEHIZ 11 Bo-ouEEid 11 8k b,
3) T 72 Tb-PM D#TEIZ B W THERE O Kk
Lo HERE D O EOREEN - &5
HICHET T B 720, <7 AZM LRI HE
B L )b+ 15 LN E 1, +16~30 FLL
Mk 2 &, +31~45 LN % 3 &, +46~60
F4HE, 0 E I A-BIESE, TG
BUENTGEEF 6 LTHRE L, 4) &
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512, Th-PM DRAEICEB VT, HEBRE IFFT
% R.7-[\# (time monitoring DE#) b iL&k
L7ze 5) BMEOBHAORBIIHEESL L E
FALHELE 28 (@) 6, FEEELL
THERLabo - BEEEE 228 (b) &51%,
FlEEE LCHW/-BEEYK (13588) THlo/z
#l4 ((a — b)+ 135 X 100(%)) TRL %,

m #HEHR

AWEEDOREEREZ R 21T LD, BEEH
BT 5 PM OBERBEE, T XTORERE
FHETHELE R )RFWEEZR LIz, 72,
EHEIC BT D PM ORI EBRRY 2 FIBTER
BE % W4T L 72D Th-PM O AHFEE I <,
i 3 20 PM ORERBIIRFTH 272,
HBCRR72 & ) IR TR EH 3 R
DOEBREEIE LD, HEEOPM OMER
BEITNCOBRERITHETCRKHDREZRLL
DT, BEIZBTHPM OBREREOHER
DI R A2 MARET Lz, OF T,
BEEICBIT A PM OBEOME & A nERE
DILEKHED 2 D DR D5 EHT & AT L
7mo DO ORKR, PM OREOFEEIC TR
2 (F(1,44) =37.6, p < .0001) K OHInEEE D
MLEERHEIZ S ERE (F(1,44) =33.2, p <.0001)
WRDELN, bbb, Eb-PM OBEELD
b Thb-PM DT, T /-HEA 2 FIHTERE O
BAEID DERNZHUMBREOHEIIBNT
PM QBB R, o720 £/ PM OFRED
FagE & A IMREE OB KEDORE/EH L ART
ot (F(1,44) =27.2, p <.0001)s PLEDSHT
BRIV, BEiEEO Eb-PM OB IS
DEBE 1T D5, Th-PM @ Bk Ain
SRE OB Y )\ TERM BT O IERE
BWUREETARD bz, B, EBRET
%247 o 72 PM OREO BRI BV THER
ZLBHPM OFEEZ AR TEZ, @Th-PM
ORI BT 5 HIEREY S O RUCEE O
bEWHED 2 OOMNIEERTESH ), B
09 22 FI TR O A ST RERY 75 FIBT B O 55 &
CHRTHEICEEICKRE P o GHED%
Vit HSE, t(22) =44, p < .0002) @ Th-PM @
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MHEOEE B UBELT

#£2 BEER
PM time monitoring ® A% BUCHfE T FIEEOBEOESE
{0 (BREED {EED {%>

EEE

A 11O - - 41632.7)

B 110 - - 79.9 (9.6)

C 110 1215 (9.2) 110 33.7(12.3)

D 11 1188 (8.1) 11 (0) 76.5(12.1)
=E

A 10.3(0.8) — - 23.0(10.2)

B 10.0(1.1) - - 64.1(10.0)

C 9.8(1.2) 68.7 (7.6) 21.3(11.3) 18.9(10.6)

D 4.8(2.6) 39.3(19.0) 43.102.7) 64.6 (8.3

RROUTFITFIHE (SD)

PM ; prospective memory

A ; event-based PM D IR & JERERGH TR * MRS IBIT Lo BRE D /v — 7
B ; event-based PM D FRRE & BRI & B S HEAT L BB O 7 Vv — 7
C ; time-based PM DR & ERERYHI I SR 4 BRI HBTT L B o 7 v — 7
D ; time-based PM D FRRE & EBRAYHI T30 # BB I HEAT L BB o /7 v — 7

FEICBIT 5 time-monitoring D [H13% % By
D2 OO IEREE TIET B &, BRAI
WrERE O & TN 2 R RE OB A IR
THENCERC D ol GFIED vt 4
5, t (22) =4.9, p <.0001)e @fFIERE BT B
BEOBRORMCEL Tid, HEE LB
D 4T PM OREOREE & A INGEE LT
JKHED 2 DDBERDGEI % AT Lo B4
HLEBEORI Y, BRORECE L TR
REDOEHREOADPRD LN (BEE ;F (1,44
=142.36, p < .0001 : Bl ; F(1,44)=233.85, p <
0001) 722%, 2 o0BEROREEHIIAET
Bhahol, ThbbEERLEHEOVTI
b EROBRBIIIEN R HEEOBE LD D
ERE ZHETREOB A BV TRIFTH- /2
7, PM OBREOEEOEZEIT ) v &
REINT,

v % ®

FFFEOERIL, LTRLICEEDONE,
9, HEEEOPM OEBIET R TORERG
[THETBIFTH 72, XIZ, BHEZED PM
DEFEIIEWR S 7 3) — O MRS & 41247
b7z Th-PM O R D A M EEE (2K A o 72
A, D PM O 1T HEOBEIIBIFTH -

o T, TRTOBBRENFNEBROKT#,
PM OBEARZERTE LI E ORISR
7oo BB, MINEREIZB) A HEOEHEOH
FEISTREN 2 HIBTERRE & 0 D BEREY 2 7 ')
—OHEFREICBVWTRIFThH o, ZORER
Mo, TEREAYZ HIWTARRE & LB L CERAY R A
7T - OHRREORRICL D Z L OFEE
BXLEI I holzbELLNL,

T, BEED Th-PM OFEMNER Y 7 I
) — DY EERE L WAT L T T b EE DO A,
BOEBEERL-OBREESI D 1, Lk
WD L) I DBEOBHKE S EROBKRTHRIZ
12 Th-PM OFE A BRTE /0T, PM DR
EALETE LD o722 L13 PM OBER &
DRI EEEELTWREWEEZ NS, LIz
o T, BHBEIERY 7 I — OHHERED
FEATHIC Th-PM OFRE* Eff & A ST A K
B ORI LA TR T & 2o d o 72 SUICHGETS
EMZLVEND L, Th-PM ORE TIIHER
HIERELENE R F 2y T AHIETFEL
REORLHE L 2T R 5 % v,
Harris & Wilkins (1982) &, Tbh-PM OFERET
RIUF B % n U 7- gk, S cmst
H 5 H$ (time monitoring DHE) % h -
7= &84 L7z, Einstein 5 (1995, 1996) b #
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E&# 0 Thb-PM D RE#EIZ, time monitoring O[]
BEBBLRERICH D I L BT, RBFFEIC
BWT % time monitoring @ H IS FEEE R 72 3]
WTEReE % 41T L 72358 1S T, BERRAY 2 FIlT
BELIMT LB EOEHETERILE,I-
7-o Einstein & (1995, 1996) X, B#E D
time monitoring @ EIFAMEVHEE E LT, B
T3 oDEFHERE L 72

F9, E—DRFETEEREORBEADF
T 2NOBEDB AP EHED
time monitoring PEEFE NI & ZFHHEL X
) ERAT, Thbh, BRE IREEELE
NEHET AMEMICDH D, BEEOREE 7 IEREICET
fliC &RV gEMEIH S L9, Einstein &
(1995) i3 time monitoring ? B A5% WHEER
# T Th-PM OFRED HERE 2 © O Tk
MoOThlErnwZ 2B LL, T, BE
R A B O BUGER B 0 3" 1 % B E O RF A
RET AR ORIEL L CALTILNTE
B1E5 9 e ARIRICB VT, TEEERY 2 HIET
MEOBEA I L CERN L HWGEREOS &
K BWTEHRE O time monitoring D BT
{, %BHo Th-PM OB BT 5 BHERH
2o DRICEBOTNIRE P o722 & HHER
AN, Thbb, BEREDLORICERO
TSN IEREICET 2 EERREORILIZLD
BFhh)HBIEIRENTOT, BEEEE,S
O BB O3 & BA R A O I
TAHEDEIIEESIIOREWEEZ LNRD,
AREFZEDFER 20T D & B lE O R A O FF il
KHET2IOBECERTADIIRETHS
Do

KA, # T 0IRE T Einstein 5 (1995,
1996) IEEEOEFEEFEROKTICLD time
monitoring DEEAET LA LHHELL, ©
I, HEEHBRLTEEREROKTLES
#5%13 time monitoring & A IEEE DO W
LT OREERI) LN TERL LDLDTIE
Wi EREE LT, L72hSo T, AHINERE OB
BICH L OFEBERESLEL 4 5 R TIE S
FEBEICEREZMT A E OWEICRY
time monitoring M EIH D WA T B L1 513 3HE
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BL7. ARFFRTIZ, 2HEEOMIMEREICLD
FEERZBELER, VS OEEER
LB L Bbn 2 IEEE & AT L 56108
H53E O time monitoring O EEIIFEE KT L
720 2ODT &M 6, time monitoring D EIEAS
BAroZ-BRE LT, £TORBICE HEHE
DEEREBEORTIIETONL I,

EZORFTIE, BHENFPMORELI
BEEMROLZVWEZICERL ) Thhedn
ERBEREALZL TS, Thbh, SEER
PM O#2EH 12 PM &35 %E 2 IcR& A &
FIHLPMOBEICHBUEEXWIEZ S
ORI L LR OIZEEL TV S,
SR CIIHBRE PR ERIAEZEZE L T zD
PEMEL TWEVWDT, TOREPZHLD
PE D) HPHETTE 2w,

2T, WE—E, PMOBEONHEEZ
TH LI, PM OB INGEE L 4T L T
T A _EREOBME OB, WEEIIM
mEg )y PM QEEO"ODOBREOETICEE
PES L TRELE S Rv, PM OBEIIBIT
5 EE OGS OB E ek DO ZEREOFRED
Bl L TAh LD, EROMEICI NG,
BEEHBE CR_EREORENEIET TS
(Salthouse &, 1984 ; McDowd 5, 1988) & \»
IMEICH LT, KT LAV (Somberg 5,
1982) wvioz#EdH Y RFE L T
Ve TOHMIITEREORSENREETICL
WEL LD EERSN, BEoRBTIIRE
DIFRIZE L OFEBBEVSLEL 25 L) 28
A TERECIIEESREORERBEIIET
T5 eI TWA (Hartly, 1992), 4 E®D
PM OBEBERIZBWVTY, EEEELSS L
B BATINGRRE (ERRAY 2 HIRTRRAE) AYETT
EN-FEICESE O Th-PM OREERESET
LizZdid, JE0RESHENC_EREILL
ARERBICHETARBEEERHTALDOTH
b,

—J5, PM OBEIZBIT A _EFEEOSEIC
X, BEOCEREIIBITAEMEITEL LA
MLEDOOENL, ORI L CTEELRAT
W, B, JICTHRREBEEO_ERELID,
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%) 2. 1¥ Baddeley & (1986) & B HE—7RH,
HBERBEEZITVDOD, HERELT ) —
D& HTOOREE FRERE L TGEITT A
HELEET S, F7, I PMOFET
T EBREVREYEEMICERZ L2 TE RS
T, LodFTELEYREE TOMBRNIER
SN, THIZHHLT, BEOEREIIBY
T, 0L HBRIIBITAHEBRECARI
PMOBEIIESE W hwEEZ NS, Y
%5, PMOBETIHREDOREEOERLYE
BRINDLZ EER L, BHEOERRLINLF
B0 IO L ) BEBREE OB R TETTN

SHEAERETLINO TH D, AFEICBNT
b, 3OOEMOZEPrI Y-y OHEEIC
HERLAKELXFEEHBREVE D THERL
PM O EZETTAHI RO ON L, 4L
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Study on prospective memory in aged subjects

Shutaro Nakaaki, Shinichi Yoshida, Toshiaki Furukawa,
Masao Nakanishi, Toshihiko Hamanaka

Department of Psychiatry, Nagoya City University

In order to determine whether aging has an ef-
fect on prospective memory (PM) in healthy per-
sons, we conducted a study on two different age
groups (48 young subjects and 48 aged subjects)
by using a modification of the method described
by Einstein et al (1995). More specifically, using a
personal computer and a clock, we asked the sub-
jects to perform one of two different PM tasks. One
was a “time-based PM (Th-PM)” task in which
the subjects were asked to respond by sponta-
neously pressing a computer key when a certain
period of time had passed, and the other was an
“event-based PM (Eb-PM)” task in which they
were asked to react by pressing a key in response
to an external cue. Concominant with this,subjects
were asked to perform one of two ongoing tasks in-
volving two different levels of processing (to judge

the physical nature or the meaning of each word
presented on the computer screen and respond by
pressing a key), and their performance on the PM
task was recorded and analyzed. The results
showed excellent performance by the young sub-
jects on all of the PM tasks, whereas when the aged
subjects performed the Th-PM task while perform-
ing the ongoing semantic judgement task, they
were found to have significantly lower scores than
on the other PM tasks. This suggests that aging re-
duces the performance on the Th-PM task only
when a Tb-PM task is performed concominantly
with an ongoing semantic judgement task involving
a deeper level of processing. This appears to char-
acterize one aspect of the PM of the aged and
should contribute to future research on PM in aged
patients with dementia.

(Japanese Journal of Neuropsychology 14 ; 55-65, 1998)



