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A Comparison of the Prospective Memory among College Students,
Normal Elderly, and Parkinson’s Disease Patients

8 Jiyoung Pyun, M.A.*, Yeonwook Kang, Ph.D.", Jaeseol Park, M.A. ¥,
Yun Joong Kim, M.D., Ph.D.%, Kunseok Park, Ph.D.}, II-Woo Han, M.D.*

Hyoja Geriatric Hospital*, Yongin; Department of Psychology*, Hallym University, Chuncheon; Department of
Neurology*, Hallym University Sacred Heart Hospital, Anyang; Hallym University Institute of Aging®, Chuncheon,

Background: This study was conducted to examine the effects of normal aging and cerebral pathology
on the prospective memory and the relationships between the prospective memory and frontal lobe func-
tions. Methods: The subjects were 30 college students, 30 normal elderly, and 30 Parkinson’s disease
patients. There was no significant difference in the mean age or education level between the normal el-
derly and Parkinson’s disease patients. The Cambridge Prospective Memory Test and the Prospective
and Retrospective Memory Questionnaire were administered to evaluate the prospective memory. The
Seoul Verbal Learning Test and Rey Complex Figure Test were given to assess the verbal and visual epi-
sodic memories. The subjects also took the Sorting Test, the Korean-Color Word Stroop Test, and the
lowa Gambling Task to assess the frontal lobe functions. Results: The results showed that the prospec-
tive memory declines with aging and pathological process. The normal elderly showed significantly lower
scores on the time-based prospective memory than the event-based prospective memory, although the
college students and Parkinson’s disease patients did not show any differences between them. Many
significant correlations were found between the prospective memory tests and frontal lobe tests in the
normal elderly and Parkinson’s disease patients, although only a few correlations were found in the col-
lege students. Conclusions: These quantitative and qualitative changes in the prospective memory by
aging and frontal lobe dysfunction would support the de-differentiation hypothesis of aging.

Key Words: Prospective memory, Aging, Frontal lobe function, Parkinson’s disease, Dedlifferentiation hypothesis
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Table 1. Demographic characteristics and the K-MMSE score of the col-
lege students, normal elderly, and PD patients

College Normai PDS Post-hoc
student® elderly (n=30) F (Tukey)
(n=30) (n=30)
Age (yr) 2087(143)  69.10(536) 6673 (589 101448" a<b=c
Sex (M/F) 15/15 15/15 16/14 - -
Education (yr) 1350(0.57) 843 (3.75) 858 (4.46) 21501 a>b=c

K-MMSE - 2700(1.73)  25.10(3.06) 7.19% b>c

*p<0071;p<0001.
K-MMSE, Korean-Mini Mental State Examination; PD, Parkinson's Disease Patients.
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o] AR A1 S 205k 44 91 06 1] Aol
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2) leslot Firfo| WA Hatof mE ol2iAIE7 Xk 27 |X(Yst
71e) 7to| 27| w3}
u|e| 48] 7]} 7 AF] CAMPROMPTS} U3}7| 1 7ALS] SVLT
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Table 2. Prospective memory and retrospective (episodic) memory test results of the college students, normal elderly, and PD patients

College student® Normal elderly® PD¢ r Post-hoc
(n=30) (n=30) (n=30) (Tukey)
Prospective memory test
Cam: Event 15.60 ( 1) 1243 851(3.52) 41.96" a>b>c
Cam:Time 9(2.89) 11.01 8.02 (4.00) 35.98" a>b>c
Cam: Total 3001 (4.23) 2337 1645 (6.41) 35.20" a>b>c
PRMQ: PM 19.04 (3.42) 1521 (441 15.12 (4.78) 803" a>b=c
PRMQ: RM 2(361) 1752 (4.70 17.33 (6.45) 540* a>b=c
Retrospective (episodic) memory test
SVLT: IR 2852 (4.56) 20.17 16.92 (4.44) 5742 a>b>c
SVLT: DR 1040 (1.44) 649 490 (2.50) 58441 a>b>c
SVLT: Rec 2361(061) 2130 20.08 (2.01) 38.79" a>b=c
Rey: IR 27.39(4.91) 15.89 9.01(5.18) 96.04* a>b>c
Rey: DR 8(4.08) 1511 834 (4.16) 122.50" a>b>c
Rey: Rec 21 01 (1.70) 2030 1842 (1.60) 15.54% a=b>c

*p<001;{p< 0001

Cam: Event, Cambridge Prospective Memory Test: Event-based task; Cam: Time, CAMPROMPT. Time-based task; Cam: Total, CAMPROMPT: Event-based & Time -based task;
PRMQ: PM, Prospective and Retrospective Memory Questionnaire: Prospective memory component; PRMQ: RM, PRMQ: Retrospective memory component; SVLT: IR, Seoul
Verbal Learning Test: Immediate Recall; SVLT: DR, SVLT: Delayed Recall; SVLT: Rec, SVLT: Recognition; RCFT: IR, Rey Complex Figure Test: Immediate Recall; RCFT: DR, RCFT: De-

layed Recall; RCFT: Rec, RCFT: Recognition.
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Table 3. Correlations between prospective and retrospective (episodic) memory tests among the college students, normal elderly, and PD patients

College students (n=30) Normal Elderly (n=30) PD (n=30)

Time Event Total Time Event Total Time Event Total
SVIT: IR 046" 0.22 035 031 041* 042* 068t 034 0,60
SVLT: DR 0.16 023 -0.01 -0.01 035 035 0.52* 0.18 042*
SVLT: Rec -0.20 -0.04 -0.18 -0.18 028 035 047* 028 044*
Rey:IR 030 0.10 0.06 0.06 0.38* 045* 029 026 032
Rey: DR 023 0.04 -0.04 -0.04 029 0.38* 032 037* 0.40*
Rey: Rec 033 025 0.38* 0.38* 0.14 0.13 035 0.26 036

*p<005;1p<001.

Time, Cambridge Prospective Memory Test: Time-based task; Event, CAMPROMPT: Event-based task; Total, CAMPROMPT: Event-based & Time -based task; SVLT: IR, Seoul Verbal
Learning Test: Immediate Recall; SVLT: DR, SVLT: Delayed Recall; SVLT: Rec, SVLT: Recognition; RCFT: IR, Rey Complex Figure Test: Immediate Recall; RCFT: DR, RCFT: Delayed Re-

call; RCFT: Rec, RCFT: Recognition.

Table 4. The results of frontal lobe function tests in the college students, normal elderly, and PD patients

College student? Normal elderly® PD* . Post-hoc
(n=30) (n=30) (n=30) (Tukey)
D-KEFS
Sorting: Sort 11.31(2.20) 531272 462 (381) 44.94* a>b=c
Sorting: Score 53.80(15.89) 4140(20.71) 2960 (16.15) 7742* a>b>c
Rey: Copy 34.56 (1.40) 3222(257) 2600 (0.26) 35.38* a>b>c
K-CWST
C Correct 00 (2.67) 82.32(19.44) 6542 (24.43) 48.86* a>b>c
C:Errors 036( 7) 1.30(1.80) 41(4.28) 9.87* a<b<c
CRT 94.70 (21.43) 11889 (3.32) 119.30 (2.61) 3763* a<b=c
IGT: C+D 49.21(10.52) 45.78 (8.76) 4840 (10.61) 095 a=b=c
*p<0.001.

DKEFS, Delis-Kaplan Executive Function System; Sorting: Sort, Sorting test # of sort; Sorting: Score, Sorting test: Score; RCFT: Copy, Rey Complex Figure Test: Copy score; K-CWST,
Korean-Color Word Stroop Test; C: Correct, Color reading: # of Correct; C: Errors, Color reading: # of errors; C: RT, Color reading: Reaction time; IGT: C+D, lowa Gambling Task: C+D.

oA v A7 SVLT S281 = 046, p<0.05) 5L CAMPR-
OMPT Z# 2} RCFT 291 = 0.38, p<0.05) 7kol| -S-oJu] 3t AlkatA|
7h O THE TARE Zholls R el AL e
kT RhA A 19l Hhe] B-ofl= ARFEIEA vl A7
3} RCFT AQUr =038, p<0.03), A1) u]e)A|2)7] 2} SVLT
28173 r=041, p<0.05) % RCFT Z243)/3(r=0.38, p<0.05), 1]}
AE71e 243} SVLT 5.7]—§]/\]— =042, p<0.05), RCFT 2734
(=045, p<0.05) 2 RCFT x]om =038, p<0.05)0] R-Ju]gt A
TIAE LR RIeE 3HE TRl 3t ke Aol Al
Z2 n)A 7|9 SVLT——] ne ]E% 2 Z7135)AHr = 0.68,
p<0.01), AABAHr =0.52, p<0.05) L A2r=047, p<0.05)2 2]
Rk AHAIS LERHAL AR 94 WA 7] RCFT A
3144 =0.37, p< 0.05)T} -] 0] 3t Ahﬂh} |2 LT} w5 ulel A
719} F4-& VLTS Z23Ad(r= 060, p<0.01), AIAZAHr=042,
p<003), AR(r=044, p<0.05) Ell RCFT 2|9A%] Ak = 040, p< 0.05)3}
Fropm|gt Al E ekt
EHi ko A= njg A3l 7] oln) Aslr|o] 7ke] &-oju]st
TAZE AL UrepA] ek kot A/ =9l Rkt wlsw 8

A Fgol A vl AE7]elo] Us7lolat gojul A S
Uerdick
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2| et
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1) TFY 7Sl et 2 HII'L

Al o] A 715 SEEE
3} %AcH(Table 4). D-KEFS %‘%%Wo v‘i'— T = e Aol

2 57 2kl W3] A55] Wekom A4 ] Ank w1ay 8
A} F et 7holli= G-olujst 2fo |7} 3 M1‘4-( 2 ,87] 4494,p<0. 01). 1
Bt 55 o] QlofAl thatl, AL =
420 2 Ze8)) 2jo| 7k LFERFTHE [2,87)=7742, p< 0.001). RCFT EA}
oA ok ko] o] 71 4ol 1 FIm A el
Ak w718 32 Aok 420]QITKE [2,87]=35.38, p< 0.001). K-CWST
o] Akel7] kg ol M e o] 7 943t S B
L 71 o0 2 A eQl Ao mRRIE S ekl vl
ou|HA| -3k 42332 LR QITHE [2, 87] = 48.86, p<0.001). IGT
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Table 5. Correlations between prospective memory and frontal lobe function tests among the college students, normal elderly, and PD patients

College students (n=30) Normal elderly (n=30) PD (n=30)
Time Event Total Time Event Total Time Event Total

D-KEFS

Sorting: Sort 0.18 -0.11 -0.06 048" 0517 0.58" 034 020 032

Sorting: Score 0.25 -0.05 0.06 041* 061 0.641 0.39* 041* 045*

Rey: Copy 0.05 -0.04 -0.13 031 049* 048" 040" 0.25 0.38*
K-CWST

C: Correct -0.18 -030 -022 0.11 036 029 033 034 0.39*

C: Errors -022 0.04 -0.02 -0.16 -0.38* 032 -041* -0.28 -0471*

CRT 0.39¢ 024 033 -023 -028 -030 -042* -0.13 -033

IGT: C+D 028 -003 -0.05 022 029 030 035 0.07 026

*p<0.05;Tp<001.

Time, Cambridge Prospective Memory Test: Time-based task; Event, CAMPROMPT. Event-based task; Total, CAMPROMPT: Event-based & Time -based task; DKEFS, Delis-Kaplan
Executive Function System; Sorting: Sort, Sorting test # of sort; Sorting: Score, Sorting test: Score; RCFT: Copy, Rey Complex Figure Test: Copy score; K-CWST, Korean-Color Word
Stroop Test; C: Correct, Color reading: # of Correct; C: Errors, Color reading: # of errors; C: RT, Color reading: Reaction time; IGT: C+D, lowa Gambling Task: C+D.
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