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Conclusion

score.

Objectives To evaluate cognitive reserve in Korea using Korean version of Cognitive Reserve
Index questionnaire (K-CRIq) and to investigate the effects of gender and age on cognitive re-

Methods Three hundred and fifty-eight healthy subjects aged 25-85 years old in one commu-
nity participated in the study. K-CRIqg was developed and administered to all subjects to assess
the effects of gender and age on cognitive reserve. Mini-Mental State Examination (MMSE) and
Montreal Cognitive Assessment (MoCA) were administered to subjects over 65 years old to test

Results Age and gender as well as their interaction significantly affected Cognitive Reserve In-
dex (CRI) score. Men had higher cognitive reserve than women over 45 years old, but at younger
ages there was no gender difference in cognitive reserve. CRI score and sub-scores were
strongly associated with the MMSE and MoCA.

The results indicate that the gender effect on cognitive reserve is disappearing in
the young generation in Korea. Scores in neuropsychological tests are predicted well by the CRI

KEY WORDS Cognitive reserve - Aging - Gender.

J Korean Neuropsychiatr Assoc 2016;55(3):256-263

M

!l

o 1|5 (reserve) 0| &t 7l\d-& Y=3lo| M (Alzheimer's di-
sease, ©|5F AD)9| A7 2]sha S5t dAolA Y T5
T} A A ool A AREIQICEY o) A F 7}
A& U=t Ho] 27] 32 X X242 FdEE 5
2ol 71 <l ¥ of|H]%(brain reserve)} | AR o]# 2] ol
A7)1s 2 BAAAR] S Sl autdow A7 W est
2 s A4t 554 7 Q] 1A oH]5(cognitive

reserve) &2 LHATE?Y o] - Q1] of[H] 52 k| 7k42/d (brain

256 Copyright © 2016 Korean Neuropsychiatric Association

plasticity)©ll 71§18t 7Hg 0.2 k=Flof| WhE | o] WIS 5
20 & thAgith= oulE A YL qlok. s, ¢, o7t &
T 5 BAo| AW AEE0] AA il =Y = vk
A 9Jom? g A4 B ME £ 2
ol Aufl WA AE-E 46%7FE T = kAL i}, wakA
7h19] Q17 dju]Eo] o= HERIAE ERIek= A2 Z|uj<]
ol 58 9ISk b 583 98-S o 4= ot
2| o] & =A5= == Lifetime of Experiences Ques-

tionnaire,” Cognitive Reserve Questionnaire,” Cognitive Re-

>

serve Scale,” Cognitive Reserve Index questionnaire(®]3}



= 2IX| oflt|s ZAL N CH Choi, et al.

Ol 7H‘*£l°1 °‘E¥ 011“45& i

rlo
R
=
T
i

=2

fo oy i
:CE

J
my
lo
Hob
o
xR
B

o H 1)
)
NG
rd 2
R HJE
o
2 9
al
ol ?gl
R FP,L'
2 9
o
L
ofN & o
o L
N rlr
2 E
=
ofr mg
B}
2N
b ox P,L

~ [

olﬂ
2 o

ot ro /o orfr o He
e X
> 9
r &
E
N
r}d' g
> Q
ol
& off
= o1 ©
i& N
k3
&
I
o
bu r
ro
-
e
o

a5 717k A &
dotil= 20719) o= A E o “’Jr CRIq

A ARk §lo] = AlolA A Bk o= 1Az, 184
o] o] 7] MA|9] S5 Frhglon, dws] & 7|1t

Hoofyet 1 & RIE7HA] aEgitks HolA oE QA
oAHls HAF Bt APESHE 7129 417 A HALR
= QA oS Fes] Bk 4= glom, 7A=Y
o= QA dHlss B7Iste =471 Sl AHE SA4Y
olgjsh= d| L AR o] k.

2015 0]] ¥3#¥ Alzheimer’s Association Report'”of| wh
29 o oA Auf o] HWAdET =2t o]of tis]
Al ool o e gEstaL, argjo] ] 919 AAeh=
x—loﬂ/q -1 o] o= 21—“7 3)\1;}'12,13) | ;quH uuﬂgoﬂ tHz;]— A
Hol| w2 zjol= o] A 7 Ml 7FokE A ATE B
o] e} o] Axte] BUA|of ozt A dA|
ghohA] ghont BESHAQI 2ol Q]of) A Tk, Al 7+ AFS]
314 aglo] th2rh= o] A7|=| 1L k50 53] W,
2 O AR EEA a.8lollA A 1E Zfol 7t Sl = e
o o] ztol= Q1A du]E} Wt ﬂ% d= 7H o= Qo
SEjutete] 49wt AA s B AR 2314 24l
o] gt glom o= ¢ro g AJof whE X|ul Ay $ist
£ oJglish= d| 83 Zolct g Ruitenberg 57 W
aAF A= Y 7Fe Al HYES Aol glo, 2al

Folx1e] ADO] - o] WA f1Fo] ¢ wrhal K

. o] Zpo)7h A= A RQIA] oW Q1A] ojv|5at T
AIRIA = Fest ] O}O‘/} -r‘ﬂb}‘j/]q A5l
e

il

i o
o

WA 4 Hr g

stelshz 21 ojnl7t Qg &‘OM
2 A7 BAL ol HZOR CRIgE Al#3te] 9l
A ofels B A, MY, o7 28 Wb B

I AR, ol o 2pol & vlaLsk= Aol o]& Faf QI
A] of|H]%5 A E(Cognitive Reserve Index, ©]3} CRDE =+Uj
oA B7stara} ghet, gt 7] Aol A 17] ofH)5o]
o) AEAA 2 A7) s Sa) Axto] Qluks H vt gl
o] o] & ERIsty ghrh 2 Ao MR AA, Aol o

£ 217 o)) oliz sleio] mpe ohe Aoln, A, i
Q104 Q1] auls-e 7)20] 41X AR} e Aol
e Aolek= Holet,

H} EH
o =

o &

2 A= 25A4] o4 844 tTte] Q1A]7] 52 EAIZE $i=
A ALE] dRkele iAo = Algsiqint. AAildeke] xigk
9 27 #HZ 53 (Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition)o]l w2 x|njj 415 A<
shoith. 2% A oAt A 9 ARERE 254] ol 4
Al IRk, 4541 o]/ 644 wlgk, 654 o4 844 mIRE, & 67
O UPRola v 242} 138, 2175 0% % 35582 1Y)
g}, Q17| dulzol] ws Frrt YIS 7|A B2 AHA]L-
Z(selection bias)g Zo|1l H23E 99 A& =1 1A
oA At i £ 13} ol E Y3f 20104 QE

T 2AL X}iﬂ Etﬁi 7k o] At 1S A47E 6 ofst

124 oJs}, 13| o|4o] vl&S FFokal 11 vl = vt
£ skl AEskelt AW 595 sHA] o A Q1A
750 ke 2= AAT} AAAZ IS A Aske o
Ue A HARE e2EA AR o gl 45—4 AlEo]
Aol TAZE Q= A= A Lskeleh & A= BY oJst
A2 41 2] 919 3] (Institutional Review Bo ard)oﬂ/H Optl
= oAt Ao HA T} ol fsf 5

SUE S il g

L

11’047\}«] {17 dH]E F7HE Y@l s Q1A
47 A (Korean version of CRIq, ©]3} K-CRIqg)

A7 efetat oAt gatol = Hel
B astolol 53t 412l atAtol o3 & (back trans-
lation) Bt o] HUSES FAAZSH o4} 353} A
254 % FolalArt 2% 4+ L PEH K-CRIgS &
Yk PEAAE H, o7t BEC] A4t 5 wel2
71YSHES o] Yook, SHETAL 14 B9l /19
SHA 3 5 W4 AR Al BARE S E91R kA A
tF. ol AHO| AL B G4 7|9e] LFE AF X

i1, o] Hojro o

=

el B7ke] oS HAasksty] Slatololet. Ek A
A 29 F5ol uet S 2o v BRe) Eoko.

AL xl—kl 1}7]— xl;g U\7-ﬂ 8]— kx
=S Pk, o] A H

4, K-CRIgolIA= A d<S A

N $EL BT HF 4%

www,jknpa.org 257



J Korean Neuropsychiatr Assoc I 2016;55(3):256-263

AN O

gF Aol W2 A S Hoh 98] Brish] g
o|qlth. AAARES FAIA ] A E 7HAI AL $=2te o] B O
= 23 AARF 7+ AF = (inter-rater reliability) S =0]7]
et =S Fok

65A] o]/2] o ztoll thfiA = FAIBFE = (concurrent
validity)& ®7] 918l Z|uf AH-& gh=tojst 7ho] Al H
HAHKorean version of Mini-Mental State Examination for
Dementia Screening, ©]3} MMSE-DS),” 3l=u RE &
¢12% 7}(Korean version of the Montreal Cognitive As-
sessment, ©]8} MoCA-K)*& 712 A33ic}, ohyt et
¢l - AAF o] o E& 5= JlofA] QIA7]E HARA Al
sttt A g2 FAA A LAE, ATt
A 2 A qALE] A (EH, w3 F)ollA TR A4A=

of 23} o] o1 et

S2m QIX| OflH|Ss X|E AMEX|(Korean version of
Cognitive Reserve Index questionnaire, K-CRIq)?
CRIge A dH]5-& B71ol= EF2A QIA] ofjv]5at

»
1ot
k:
jia°s
=
= ord
> 2
N

o of
xNo1e
=2
>
rlr

O

e)

b o2

rlr

jn)
N

d

it
1o
2 1o dm

]
ofs
e
o

[

s

Kl
o e
O

off
2
o

oi(ﬂl offl

ik

o A jo
2L fUogo
i
qr

'lzi—LI
2o
p NS

il ok
off
o
-
il

OO
%
»
o2
ol
é
B

0_>1‘L rz‘

m \(
o
1o
(e
ko)
et
u

o o

o
ok
il
it

rE
P
i

o, Tl ox off

>
ofh
!
i)
filo
offl
:?g
ot 4
£l
S

Borgoroh
e [1.1‘0 :

(CRI-education, CRI-
working activity, CRI-leisure time)Z e H1H 1), o]=
A=l T71eE CRI 9847 AAA == d8 a3t
(age effect) 5 AATH7] Y1ttt 12al o] AF H4E9
HitS thA] S B 100, F2HA} 152 $Hakste] CRI
(total CRIq score)& -3t}

MN
4>

X0 MHEE st=0{T ZHo|FHAIME Z A Korean version

A= ot dHA WS A 5 o7t 5 AEE of Mini-Mental State Examination for Dementia
ZAoh= 20709 B3Fo 2 FAEo] St S JHoA=  Screening, MMSE-DS)*
At 1S A} v 1S AeE el Y-8 E F ZFo] A AAFE A AH(Mini-Mental State Examination, ©]3}
30 300 o 500
o o
. o
o
25 250 ° g
o 400 i
o B o =
o —d)\ 2
- 204 oo S g 200 £ @\ . i
5 e o @ 8
§ @® o oo ®o oo é °o o ; 300
o @ o i g o o
\C’ Cao ® 0D D QXD O O Mo 00 GUICIND O E o Qn @© z;
2 154 D 150 ® oo £
o] o % -
o it o nu o i a o o
2 £ o o 2
el = o Rz
i) 000 00 o ® oaWOO 0O @ i.) 200
i3 2 o o
O o 00 : o nom (S]
104 O 100 o oam
0 O OO0 0 M @
mo 000 O O
o oo ©
100 |
54
o o0
(-] © QI ao
o (o]
oo = o oo °
o o @®0 o
O — © (o00oD 00D 0D O — @ 0 © 00O NN oo 00 GO0 GO0 O —
20 40 60 80 20 40 60 80 20 40 60 80
Age Age Age

Fig. 1. Scatter-plots and regression lines of raw scores of CRI-education, CRI-working activity, and CRI-leisure time. CRI : Cognitive

Reserve Index.
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120 120 - t T
[ ] Male t t [] Male (—
[] Female [] Female %
110 + % 10 +
100 + 100 +
i ﬂ H | H H ﬂ
80 1 1 1 80 1 1 1
25-44 45-64 65-84 25-44 45-64 65-84
Age Age
CRI-education CRI-leisure time
[] Male [] Male
120 [ Female 120 - [ Female
’—‘* T
110 110 - *
100 100
90 - 90 +
Fig. 2. Barplots displaying the means
‘ ‘ ‘ ‘ ‘ ‘ (with corresponding standard errors)
80 2544 45-64 45-84 80 2544 45-64 65-84 of CRI and sub -scores in gender and
age groups. * : p<0.05, T : p<0.001.
Age Age CRI : Cognitive Reserve Index.

Table 2. Pearson correlation coefficients(r) between CRI, CRI-education, CRI-working activity, CRI-leisure time, and neuropsychologi-

cal tests
n CRI CRI-education CRI-working activity CRI-leisure time
MMSE-DS 194 0.497* 0.535* 0.290* 0.298*
MoCA-K 194 0.545* 0.537* 0.383* 0.302*
= 1 p<0.001. CRI : Cognitive Reserve Index, MMSE-DS : Korean version of Mini Mental Status Examination for Dementia Screening,

MoCA-K : Korean version of the Montreal Cognitive Assessment
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