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Gender and age differences in time-based prospective memory

Introduction: The goal of this study was to identify gender and age
differences in Time-Based Prospective Memory (TBPM). Method: With ex-
post facto method, one hundred participants were selected. Fifty participants
were over 65 years old (25 males and 25 females) having BA degree and fifty
participants were graduate students (25 males and 25 females). The DMDX
software was employed to evaluate TBPM. The prospective memory (PM)
task of this experiment required participants to click one of two buttons at 5-
min intervals while responding to multiple-choice general information
questions. Result: Male and younger subjects outperformed the females and
old adults during the PM tasks, respectively. A significant interaction between
age and gender in PM tasks was noted as male participants demonstrated a
poorer performance in PM tasks by age. Females committed more PM errors.
Similarly in this group, older subjects had more PM errors. Conclusion:
Gender and age variables appear to have significant effect on TBPM function.
This might be possibly originated from or directly attributed to other cognition
functions. Frontal and temporal lobe functions, IQ and especially the
processing speed are expected to have tremendous effects on TBPM.
Meanwhile, these functions are significantly influenced by aging. The
marginally better working memory, perceptual organization factor and
processing speed in men vs. women may partly explain gender differences in
TBPM. Further studies are required to investigate the above notion in real-life
setting.

Keywords: Time-Based Prospective Memory (TBPM), Aging, Gender.
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8. Logistic regression analysis

.

oo

o 55 55501 L ol 1y, PMD) ' ey el
wUls o5 Gl p ramer Pl ol (V) 5 S
33 el b okl 5o a8 wlac o 04l bl o
SASs s J_<Jo,k_.j abil> s, Shae 35, 0,8
3L an Ols5 e Jle sl ool Sl Slas o3,
G e o gt 4 Oy S 3 6 pll 03
Soslagls 0o Ol S Gl p e Saule S
3ol 02,551 5L a5 by Ay ol
sl Ll el 553 6l 0L S & el
Sl Kol dlasl (Bl 03 5,5 o)Ll A
Olaj 5 S 45 w2 5 b g5 53 5osbl
absl> Lol g 95 5 e Syl e rlq;,\
T ma0ley ,Sedyl dbbl o3l Wi le S
(EBPM)" sms 51y 5, Sooy] iasl= 5 (TBPM)
S el 5 (5osbk 4y gmeasli gy Soky T dail-
b 5 o L Ol as Sl 5ol o Jes
crlas G yae MM ol BLS )l s e e lis
S o3 ol il Sl Gaal T 0l (6550
Jee SCplnil 4 pmn0le Sioutiy| Al oS o
A T I I P SR R ool Sl a3 gdee o
e 2 b Ol Oleys 5ol OBl G eas
G (1) Jls Ko s sl 5 ol s i
ibasl> gl (s il iy s W PM
53 dead (SIS 5 IS oS RM) ° SKansiS
Az bk a8 PM gl o s ol 050 G J b
sl (JESs o Lpy Sy el iy 5 3L o
dad il A s ) St e T sl (IS
13 S a5 (A2 (o (2l 53 &S oans S sl
il dad 5 55 e S Sl s G Ls
iay 5 ol s Al Lk O s as ey
Sy GlaSely 355 Aol 3 SO LIB s 5 il
(Y) '>J3§L5‘

Al Al el dal 5 Shee iy SRl L
=25 0> (1) 255850,8 5 e 0 Ko i
5 Sl il 1y e SIS kol
e el el a8 el gl s S adlas SKaxsiS
15 a5 o gSiae Bl y e ST 655050 w4 b
TP U OR SN - PRV G tS
Sl Jams 03 rebo b ST 055 A0S
LSS Oltadles " game 3505 355 Slasls PM

FV-FY]AFAY O o led N0 Jlo (i ld Lejt YA
[l e

Advances in Cognitive Science, Vol. 15, No. 4, 2014 38



ymaples Siodiy] dladle iz g oy b

TBPM 1581 055 (o318 (3559 3 (stlod =) JSCis

o mely Ole b s e el
Oley Jdx8 gl (aads ¥r) Wl enls HLis SN G
VU oS 505 555 5l 58 oy ol s cel LU.(JQ
sdalin LB [5las o Couly S 2355
il o OLa3 O3 5L A sl b S 5031 L
ploil G35 Olag Al b s S o STIS 0T )
RN rLaj DS sdalin | X caJSS Osls
odUls S 5 B 0L a4 e S 5 e ses leDb
MJ_QeJ;iTiJa'_él;-qujd\.(\ﬂ)@)sﬁaM
23,03 0 405

LIS o5, 03,5 SIS (PM task) PM Cilss )
a2 ) pasia 0l s (53 L ) s
(O 5l day 5 13 4310 Aol L cagds

LIS 65,5 05 5 KIS «(PM error) PM gl -Y
J=3 4560 S;;Jwﬂc)l;'-)lalcauj):w):
f(adds iy ol Sl e

sl 05,5 KIS - (RM error) RM - (gl ¥
SERRC IS

Il 295

o S5 el S 5 USRS 2 Lo Sl e
PRl il oS el sl 5 3ls0 s
53 s Ol Gua 650 08 o 56 smelle
3 s G 53 S a4 0SS el s
Ay sy L-AJJ)-A\)T@)J{. wbcsls, B 8
L laesls 5 8 CUa.A Gais il 5 IS @ b
SPSS 5 (aal, 33 ANOVA) anl,y5s bl s
B B W e 18

1. Ex-post Facto
2. Purposeful Sampling

v [FV-FY]ATAY F o lad N0 Jlw ( g5-ld p e b3l

e S5 05a3T S s (0Y) (S5 5 kL
Ll 00 b coia Ssse3l $1F5 55 VA (3 2
s cteallan ol 51 LT Ga s S sl
SRS s Sedn] Wbl s g ol
(2l S ol goes L Olieslizal 5 5 RISy
3,5 e i b S mesli s, el ibil-
253 03 Syes 6,5 3l 0L asdlles ol (slaasily
sla s ol s 53 il absl> g5 9
YU am YA i 3 Ll comad 5Ly o T sl
rS‘jalfT Js a5 e lolae 8 5 xeS a5l
oyl dasl> 5 Coir 55 534S SUl Oladlles
Sda Ly ey ol el s sy syl S
AR IS S i 5 e U e

A pll  etle Sty alasl

9

S A sms 5 3 sy S Sl el L
S ol 54 Las Ol s a3l Ver Jddaa
Sodes 5 Jlw £0 YU (5,0 YO 5 03 Y0) 45 O
sl el il ali ) 5 s e
0% 54 03,5 b me OLg et Sl Oloslu
i (g iils 50 (5,0 YO 5 03 Y0) Kos L&
(i ol g3 Lo OL8 el sl JLisls
“ ol lse B pane o (S350 5o sl e
abil- o (b lasben 5 cols (Ll gla
A S 5 eelles Koy

I
«(\Y) DMDX ;3 o= oA sl @l e
Ll L) gl m O0F) SedS 5 )b Ko oS
SLS s g 058 eslinad O 51 smee0le [STectiy
DA ES i e |l €Ll b aS Sl ol 55 .2,
Sl Gl i s el (s sl adsS s
J\j_wﬁjsﬁkﬁfj}wabWH{c\Sdlﬁ
33 A el L s Y S oy
@:@ﬁ%by@:y}\dlﬁéPM%
S e DBl by e 3
S adds ey s Sl ) 0 L SG Al 5o
T 0 S IS b e el ST g
po— 4233 o2y ol s s SLABL 53 AS Uey adds
55U L s (S s =T U, S s

39 Advances in Cognitive Science, Vol. 15, No. 4, 2014



O g )8 s LSS

soe ko 555 oty T Al (slo oliia 035 8 Iailiuel Sl il 3 (5eSilso - Jgz

5 ob ooy & ypdiio
M70) ol (MEY0) lls>  (MYO)plaadls (NEY0) olls> (YD) olamells  (N=Y0) olls>
Vg IYOE)  EOY (YIB+0)  /FAQVYNS)  YNE(YVEFE)  YIFEQONYY) O (Y0-8)  PM Gadss
VEA VA-R)  VAY (VR00)  VYY (RFA)  YIOF (YIAEY)  VYEQOFE) VA QOBYR) PM glas
OIFY (YIDAF)  VEE (VAYY)  BIOF (YISEY)  YIYAQUVEE)  BIFY (YIOYY)  \-F(ONVEY)  RM glas
i 065 ¢ 5,le 4 (Partial n2= 0.009, p>.05 sl

\0) sl el Ao 5o C)b'- Iy Cewyd IS Ols 6 3l
o OlIli ¢ pmmen  81s LS (Uay 5 [ 450
F=) tus S 6 2is RM llas Ol 4
iz 3 Ll (71.80, Partial n2= 0.428, p< .01
Sl 5525y 5 Comir o helas PM s Sl
LS5l s (p>.05 F=1.25, Partial 12=0.013,)
F= 275, ) awal 550U 5 0ls 0 RM gl
s o be 4 (Partial n2= 0.028, p> .05
Aol jy 8 IS Ol 4 4 5 O O]l
S i RM (gl Ol g a4 s calds ey Sl
Sl Hadoms (A edalin oS 5 sbOls L LUS (ST
St Sl i PMos  See 2 o ine SSE
A Gl e i ] a3l s lis &S 5y
el PM 5 Shas i

Olbadlo 51 iy (golsbae b a4 QUL (pioman
L YE/YE =00 o Slw) dos S J,=S 1 ols)
L AFY =0ltadln SOl VAT Sle O3l >l
Lol i #Y/PV = F Slaas ¢ A jLias O3l
il s, Sles 5 (P<+/0) 50 M0 = L SSE
et Asls LI 1y (6 g pmes0le e
SV a0 5l i ol S b 4 Ol s
S el wn e o ges Db ol sl
(F=17.72, Partial N2= 0.074, p<.01) wsls

S 5 Ao § o
aasl> 2SS 1y i 9 e O IE Candlae
o= 3 Ul sl 03 S s gmaley SSedi]
53 Oledls 5 ass S e Ol 51 2 IS
grad S ) AL S e 6 0 gla RM
LSS o SUT S el Slalae glaasl
NF ) Cl 03, S ey S0 sl ALl
SalS e 23l L PM &S ol pl s (Y

L dlss b ol 3, Shee 53U ldlas ol b

S odd 4 S I 3 e el w35l s sl
fyooms &S RM = 3 PM gl PM CidST)
SIS 5L i 5l Sl el ol s e cla gl
fo b S ooy (aids gy 8) gosasl 038
5 o Sla e el 5 ol 5t el e s
Jod A Osel anlyes ANOVA O35l b i
0l Koyl dasl alide 4w 51 G a 0S0ke )
Aas o QLS e

Lo Jol J1assls LS aaly 55 bsls e
(F=16.60, Partial n2=0.147, p<.01) coccc>
(F= 65.65, Partial n2= 0.406, p<.01) ., ;
Oblg>= 5 Ols 10 AJKL..:« ‘jfia Sole 4l il
o g Ol 5 05 4 S PM iS5
o PM G ISS e 53 s (G Sl o
Cls s (gobbas Jelad w5 i sla ae
Las s «(F= 5.27, Partial 2= 0.052, p<.05)
PM a_é_:.l_{?); Q\;J_a inl.a.p (e u.':..llj-_é\ L aS
(Y U8 s Ol (g min il 0L a4 s

5 dis o

_b-\.

pm 4]

PMm)oumswounlx—TJ&Z

ez 4 S sls Ol imman aaly 53 Lol e
F=7.25, Partial ) ;i Ols o 4 cd U3 PM
5 S e Ll (sl 03 5 M2=0.147, p<.01
F=1.79, ) c_slx 34> Jl.al.d PM sl L e
0Ll 5 olalls s .(Partial N2=0.019, p>.05
F=10.874,) 555 s lstas sls PM gl s o

[FV-FY]AFAY (F 6 jlad N0 Jlu ( 25Ld pgke glacsl €

Advances in Cognitive Science, Vol. 15, No. 4, 2014 40



ymaples Siodiy] dladle iz g oy b

"WJQ_\JA{ OJ}.} S ,. S sl ol u:’)|j§
ol LS, sl 53 ol dasl> sl LIS L
SO Oty 5 olol O g s 5 S (rman
4_’<dL_AJJ ojjjl_géj‘_;u g._,..:_wTo)JJ/ l_w”LE.o
.«\_..:.9Li Cmd oj; 92 Ji.;o.a\;.J bl BE L;:LACJ}LOS
D5 45 38 IS ) (S35 sk i
J_<_.4_‘;_;,_)§ :\_EB-)JKM.L.J alosl> C)_v 33 A
e aalllae ol (LSS s Ol e 5l 2
spmeslgy el sl bl s b s
bl s e lac )y oS Slallae sy
= NS VoW Y uml.;.asfuls cJJ‘c.)Js O b Ji..;eJ.ZiT
e 3 S (VF) e 5 560 Ot sl el
o "Vl | (andlas ol 53) ool dasl> 5 Ols e
o g (S8 adasl> 5> QLZTJ_:.@_.::JS.L,& Jds
O 5 o S slaasl U plas a5 ol Ju3ls
o=l sl K sl | dasl= L gals Sasen (YY)
CL«S 23 S a5 a8 das e 0L adllas

b i Sl 4 L Kol dasl> JISC2

S10y8 9 K
l_gdw\wiﬁj}gcjla&)’\gisquw|
Lot (S pole oS8l ey Cosles SIS
plood 5 Cislan ol gyl plil i
Dol (L Gaies ol ) Le 4SS pla So sasl
248 55 o &plw ST 51l 55 il
iy il A S S Le as Laesls Soslper

S

. Shifting

/e callin i /) cadlée L,

1. Ingvar DH. Memory of the future: an essay on the
temporal organization of conscious awareness. Human
Neurobiology 1985; 4:127-36.

2. Einstein GO, McDaniel MA. Retrieval processes in
prospective memory: Theoretical approaches and some

¢) [FV-FY]ATAY F o lad N0 Jlw ( g5-ld p e b3l

= (V) 04 NF) Wils e el ol sl e
Sos—es i fals Ll aS kas e 0Ll sl
P ol bl s glacwlas das o,
23 el ol el 4L AL JWy 5 LI glas SIS
Hlw Lel dlsy b o slas SIS & VLS5
STV AY) b e Wl 5 03,58 s PM .l
¥

J eS8 LS assls 0l (0F) SedS 5 b K
ASedy T il 3 Shas Jss b o > Shee 3G
"logiios 4zl 5 3,10 J5lE Ol 5 Al 03 S 5
33 ] 08 . J«JL Sedyl sl 3 Shas
e Ol 5 Sl (e 05,5 Il 5
5208 e Il O s Ses p Saltlas
(YO) sl 5 i gely (SIS @ onl gl
I 5 Kool dasl> 5 Shae U oy 45 isls OLES
S8 ol idaly ol glas SIS 5s s Ses L
sl o ol >l glas SO as il s Ll sgls
LS gr gt L Se

slicae glaa s (YF9) ol 5 Ll Ko
50035 oy p Jls i i o | SSedo | ddasl>
bl IS s Jls s Sl olis
3 Shee s 2Ll e imnelp i a3 SSoy]
S 3,5 (s G 5l a4ln 05 Cueal (2l
Js L;LAMKA 0 Ll e s Shas 4 0Ll >
b b Jas Lgl.a'c;ﬂﬂq;)llé.} 3,05 S
J=8 5 5l 2Uls ool o 830 3 edkd s
dad oLk Gl s S sl g e IS
B S e S I F SUR TR WP LS SN ST
il po s oLl lis U dad ploal Ul S
s s Jlie (s el 3 Shas s
solee d tled s SUILS (s bl a5
(FY=YV) J S

sl LSS s Ols e JJ_(L..:« casllas o=l
lbst 05 535 05 5l e s sma0le) el
bl s v glacsly il g iy PM
Slaasl b mls opl el Sy JHlr S e
Ll aallas 53 .cul san (V) O 5 5558

alio

new empirical findings. Brandimonte M, Einstein GO,
McDaniel MA, editors. Prospective memory: Theory
and applications. Mahwah, NJ: Lawrence Erlbaum
Associates Publishers, 1996; 115-141.

41 Advances in Cognitive Science, Vol. 15, No. 4, 2014



O g )8 s LSS

3. Henry JD, MacLeod MS, Phillips LH, Crawford JR. A
Meta-Analytic Review of Prospective Memory and
Aging. Psychology and Aging 2004; 19:27-39.

4. Devolder PA, Brigham MC, Pressley M. Memory
performance awareness in younger and older adults.
Psychology and Aging 1990; 5:291-303.

5. Maylor EA. Age and prospective memory. The
Quarterly Journal of Experimental Psychology A:
Human Experimental Psychology 1990; 42:471-93.

6. Rendell PG, Thomson DM. The effect of ageing on
remembering to remember: An investigation of
simulated medication regimens. Australasian Journal
on Ageing Special Issue: Psychology and Ageing 1993;
12:11-8.

7. Rendell PG, Thomson DM. Aging and prospective
memory: Differences between naturalistic and
laboratory tasks. Journals of Gerontology 1999;
54:256-69.

8. Rendell PG, Craik FIM. Virtual week and actual
week: Age-related differences in prospective memory.
Applied Cognitive psychology 2000; 14:43-62.

9. Kvavilashvili L, Fisher L. Is time-based prospective
remembering mediated by self-initiated rehearsals?
Effects of incidental cues, ongoing activity, age, and
motivation. Journal of Experimental Psychology:
general 2007; 136:112-32.

10. Einstein GO, McDaniel MA, Richardson SL, Guynn
MJ, Cunfer AR. Aging and prospective memory:
Examining the influences of self-initiated retrieval
processes. Journal of Experimental Psychology:
Learning, Memory, and Cognition 1995; 21: 996-1007.

11. Huppert F, Johnson T, Nickson J. High Prevalence
of Prospective Memory Impairment in the Elderly and
in Early-stage Dementia: Findings from a Population-
based Study. Applied cognitive psychology 2000;
14:63-81.

12. Maylor EA, Logie RH. A Large-Scale Comparison
of  Prospective and  Retrospective = Memory
Development from Childhood to Middle-Age.
Quarterly Journal of Experimental Psychology 2010;
63:442-51.

13. Forster KI, Forster JC. DMDX: A Windows display
program with millisecond accuracy. Behavior Research
Methods, Instruments, & Computers 2003; 35:116-24.

14. McFarland CP, Glisky EL. Frontal lobe involvement
in a task of time-based prospective memory.
Neuropsychologia 2009; 47:1660—69.

15. Maylor EA. Prospective memory in normal ageing
and dementia. Neurocase 1995; 1:285-89.

16. Einstein GO, McDaniel MA, Manzi M, Cochran B,
Baker M. Prospective memory and aging: Forgetting
intentions over short delays. Psychology and Aging
2000; 15: 671-83.

17. Brickman AM, Zimmerman ME, Paul RH, Grieve
SM, Tate DF, Cohen RA, et al. Regional white matter
and neuropsychological functioning across the adult
lifespan. Biological Psychiatry 2006; 60:444-53.

18. McDaniel MA, Glisky EL, Rubin SR, Guynn MJ,
Routhicaux =~ BC.  Prospective = memory: A
neuropsychological study. Neuropsychology 1999;
13:103-10.

19. Martin M, Kliegel M, McDaniel MA. The
involvement of executive functions in prospective
memory performance of adults. International Journal
of Psychology 2003; 38:195-206.

20. Zacks RT, Hasher L, Li KZH. Human memory.
Craik FIM, Salthouse TA, editor. The handbook of

aging and cognition (2nd ed Mahwah). Mahwah, NJ:
Erlbaum; 2000.

21. Kerns KA, Price KJ. An investigation of prospective
memory in  children with ADHD.  Child
Neuropsychology 2001; 7:162-71.

22. Burgess PW, Dumontheil 1, Gilbert SJ, Okuda J,
Scholvinck A, Simons JS.On the role of rostral
prefrontal cortex (area 10) in prospective memory.
Kliegel M, McDaniel MA, Einstein GO, editors.
Prospective memory. New York: Erlbaum; 2008; 235-
260.

23. Troyer AK, Murphy KJ. Memory for intentions in
amnesic mild cognitive impairment: Time- and event-
based prospective memory. Journal of the
International ~ Neuropsychological — Society 2007,
13:365-69.

24. Okuda J, Fujii T, Ohtake H, Tsukiura T, Yamadori
A, Frith CD, et al. Differential involvement of regions
of rostral prefrontal (Brodman area 10) in time and
event-based  prospective memory. International
Journal of Psychophysiology 2007; 64: 233-46.

25. Kliegel M, Ramuschkat G, Martin M. Executive
functions and prospective memory performance in old
age: An analysis of event-based and time-based
prospective memory. Zeitschrififiir Gerontologie and
Geriatrie 2003; 36:35-41.

26. McDaniel MA, Einstein GO. The neuropsychology
of prospective memory in normal aging: A
componential approach. Neuropsychologia 2011,
49:2147-55.

27. Einstein GO, Holland LJ, McDaniel MA, Guynn MJ.
Age-related deficits in prospective memory: The
influence of task complexity. Psychology and Aging
1992; 7:471-8.

28. McDaniel MA, Einstein GO. Strategic and automatic
processes in prospective memory retrieval: A multi-
process framework. Applied Cognitive Psychology
2000; 14:127-44.

29. McDowd JM, Shaw RJ. Attention and aging: A
functional perspective. Craik FIM, Salthouse TA,
editor. The handbook of aging and cognition. Hillsdale,
NJ: LEA; 2000.

30. Kliegel M, Jager T, Phillips LH. Adult age
differences in event-based prospective memory: A
meta-analysis on the role of focal versus nonfocal cues.
Psychology and Aging 2000; 23:203-8.

31. Scullin MK, Bugg JM, McDaniel MA, Einstein GO.
Prospective memory and aging: preserved spontaneous
retrieval, but impaired deactivation, in older adults.
Memory & Cognition 2011; 39:1232-40.

32.Basso D, Ferrari M, Palladino P. Prospective
memory and working memory: Asymmetrical effects
during frontal lobe ™S stimulation.
Neuropsychologia 2010; 48: 3282-90.

33. Groot YCT, Winson BA, Evans J, Watson P.
Prospective memory functioning in people with and
without brain injury. Journal of the International
Neuropsychological Society 2002; 8:645-54.

34. Heaton RK, Taylor MJ, Manly J. Demographic
effects and use of demographically corrected norms
with the WAIS-III and WMS- III. Tulsky DS,
Chelune GC, Irnik RJ , Prifi tera A, Saklofske DH,
Heaton RK, et al, editors. Clinical interpretation of
the WAIS-III and WMS-III. San Diego, CA:
Academic Press; 2003; 181-210.

VY] AFAY O o led N0 e o o5ld Lot €Y
[l e

Advances in Cognitive Science, Vol. 15, No. 4, 2014 42





