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The Effects of Cognitive Reserve on Adult's Cognitive Function
-Focusing on the Multiple Mediation Effect-
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Abstract This study examined the effect of cognitive reserve on the cognitive function in adults. In
addition, this study investigated the direct and indirect effects of factors, such as subjective memory
decline, depression, and quality of life on the cognitive function. The participants consisted of 253 adults
who were 40 to 80 years of age. The assessment tools included the cognitive function scale, depression
scale, quality of life scale, subjective memory decline, and cognitive reserve scale. The data results were
analyzed using SPSS 25.0, and PROCESS macro for SPSS Version 3.3 and bootstrapping were used. The
results of multiple mediating of the cognitive reserve and cognitive function in adults did not have a
mediating effect in depression and subjective memory decline, and the quality of life showed a complete
mediating effect in the relationship between the cognitive reserve and subjective cognitive function.
Based on the results of this study, adults must accumulate cognitive reserve continuously through various
activities and continuous training so that the cognitive function can lead to a positive direction.

Nevertheless, more studies on cognitive reserve and cognitive function in healthy adults are needed.
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Table 1. General Characteristics of Participants (N=253)
QWEC;‘VE ) _SL_‘L,"ef“"e_ Memory decline Depression Quality of life | Cognitive reserve
Variable Category N o | cosnitive function | cognitive function
M SD t/F M SD t/F M SD t/F M SD t/F M SD t/F M SD t/F
Ma 7 289 | 26.86 | 1.90 58.55[17.18 244 2.82 96.11 | 14.62 103.71| 14.86
y 1" 3 > 3064 | 808 | 54 20612 205
Gender -1.91 -42 -1.91 . " M
Woman 180 | 711 | 2739 | 202 5962|1852 315| 262 50| 518 9217 | 1348 9954 | 1459
< 50 110 435 | 2771 | 1.63 57.67 | 16.07 2.65| 245 3231 | 845 94.27 | 14.10 98.41 | 11.80
51-60 929 39.1 | 2733 | 1.71 10.70 59.60 | 18.53 3.29| 294 32.08 | 817 93.27 | 13.46 103.30| 15.60 4.09
Agelyear) 7 126 101 76 60 0
61-70 36 | 142 [ 2597 | 268 6419]23.15 283 2.69 3225 | 773 9106 | 14.72 10342 19.09
=71 8 | 32 [2525] 222 5625|1145 313| 285 3663 | 7.48 9050 | 1396 89.15 | 8.68
< Middle school 19 | 75 [2537 231 6695 | 23.66 237 245 3411 | 758 86.47 | 1452 90,69 | 2052
Education High school graduation | 67 | 265 | 2673 | 2.16 | 27°[ 50,16 | 1895 | 187 | 267 234 | 1.13] 3351 | 952 | v66] 00.12 | 1323 | %L1 0554 | 11,14 1387
> College 167 | 660 | 2765 | 171 5850 16.95 312 285 3168 | 7.66 9536 | 13.60 103.98| 14.23
Single 13 | 51 |2700] 122 5923|1385 262 2.66 3346 | 7.26 87.85 | 1452 104.58] 19.60
Married 222 87.7 | 27.27 | 2.01 59.33 | 18.49 298| 2.74 32.14 | 836 93.52 | 13.82 100.29| 14.24
Marital status Divorce 9 | 36 | 2733 | 200| 34 [57.78]1047| 07 | 244] 167 | 31(3444 | 713 | 35| o111 | 1596 | 102[11017] 1600 | 1.41
Bereavement 8 | 32 [2650]273 6125 23.49 338| 288 3425 | 759 9950 | 1275 9789 | 1761
Etc. 1 4 27.00 - 53.00 - 1.00 31.00 87.00 89.96 -
Yes 181 715 | 2736 | 1.83 58.25[17.18 297 282 31.54 | 7.44 25 94.40 | 12.78 101.96| 14.86
Occupation 1.55 -1.47 21 . 1.80 2.10*
No 72 | 285 | 2693 | 235 6196]20.17 289 238 3438 | 964 9056 | 1617 97.68 | 14.14
{ 200 35 13.8 | 26.86 | 2.17 58.34 [ 16.94 2.60| 233 33.71 | 897 91.46 | 13.13 96.06 | 16.49
l:';:ocfétl:ls) 200-400 84 332 | 2667 | 2.15 6.84 61.26 | 1897 " 270 2.68 o4 34.11 | 843 354 89.70 | 15.67 453 98.19 | 13.97 7.19
(10.000won) 400-600 75 | 296 | 2739 | 188 5835]17.22 333| 267 3159 | 7.40 9471 | 1200 100.16] 12,01
> 600 59 | 233 | 2808 | 145 5832 18.89 300| 295 3000 | 7.87 97.75 | 1257 107.91] 1575
No 13 5.1 27.08 | 1.80 61.46 | 16.56 3.85( 2.79 34.77 | 7.18 92.54 | 16.61 107.41| 20.55
Cohabitation family -30 44 1.24 1.09 =2 1.22
Yes 240 949 | 27.25 | 2.01 59.19 | 18.22 290 2.69 3222 | 825 93.35 | 13.78 100.38| 14.35
No 9 | 368 | 2724220 6239(1957] 507 | 356] 296 | 7] 3345 | 880 8999 | 13.66 | ,0410331| 1629 | 5,
Chronic diseases 0 0 i~ 1.64 29 !
Yes 160 632 | 2724 | 1.87 57.52|17.02 259| 247 31.71 | 7.80 95.23 | 13.72 99.25 | 13.62
Not very healthy 27 10.7 | 26.70 | 2.97 61.67 | 22.92 4.15| 2.90 3752 | 991 86.48 | 14.80 98.75 | 14.70
Not healthy 116 | 458 | 2742 ] 170 6102]17.96 208 259 3398 | 837 89.04 | 13.09 0888 | 1423
Subjective health Moderate 91 | 360 | 2727 | 198] 205(57.79] 1660| 180 | 277] 259 | 2.20] 2985 | 6.49 | 2% 0767 | 1094 | 487 103.70] 15.42 | 1.72
Healthy 16 6.3 27.06 | 1.84 49.94 | 14.13 1.88| 3.32 27.25 | 5.25 109.38| 11.18 102.08 13.70
Very Healthy 3 | 12 |2467 | 115 68.0030.05 167| 208 2567 58 10133] 2517 9381 | 1237
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Table 2. Descriptive statistics of adult cognitive reserve, depression, memory loss, quality of life, and

subjective cognitive function (N=253)
Variables Min Max M SD Skewness | Kurtosis

Occupation score 75.27 211.66 100.52 14.95 2.16 13.06

Cognitive reserve Education score 64.75 169.31 100.52 15.04 1.23 3.65
Leisure score 69.21 150.61 100.36 15.10 .67 .19

Total 66.78 163.24 100.74 14.76 .80 1.20

Depression 20.00 72.00 3235 8.21 1.12 241

Subjective memory decline .00 13.00 2.94 2.70 1.22 1.20

Overall quality of life 3.00 10.00 6.96 1.42 22 -.29

Physical quality of life 14.00 35.00 25.07 4.28 .03 -.28

Quality Psychological quality of life 8.00 30.00 21.62 3.85 -.15 43

of life Social relationship quality of life 4.00 15.00 10.45 2.15 -.11 .05
Environmental quality of life 15.00 40.00 29.20 4.83 -.15 -.08

Total 54.00 130.00 93.30 1391 -.04 .10

Visuospatial executive 2.00 6.00 4.46 82 -1.45 1.56

Vocabulary 2.00 3.00 2.97 .16 -5.79 31.82

Attention 2.00 6.00 5.54 74 -1.79 332

Objective cognitive Follow Sentence 1.00 4.00 2.82 44 -1.90 3.85
function Abstract ability 1.00 3.00 1.96 34 -76 5.66
Delayed recall .00 6.00 3.57 1.23 -31 =51

Orientation 4.00 6.00 5.93 27 -3.93 15.93

Total 18.00 31.00 27.24 2.00 -.80 1.28

Memory 8.00 31.00 1331 437 1.07 1.14

language 9.00 41.00 13.58 5.66 1.95 4.27

Management function plan 5.00 18.00 6.80 2.59 1.86 3.25

Subjective cognitive |Management function organization 6.00 37.00 8.97 3.93 2.73 12.74

function Distribution of management _

functions 4.00 20.00 6.55 2.53 1.43 3.42

Visual space perception ability 7.00 24.00 10.09 3.86 1.50 1.69

Total 39.00 136.00 59.31 18.12 1.46 2.02
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Agusel QAo 4 L8O A9 19 T, e B 5.93(SD=27)2 ekt
Hde] A9 59 T2dold 59, 7dolW 10WE & ThEOE FWA kel BES 5031(SD=18.12)
%, ol7lo) A9 WeR(dold 04, odold 108)e = uehiow secEz gwWmw slde] e

=
o

sto] YHSE AXSIATE 9L AR A3 ¥ 13.31(SD=4.37), Aol B 13.58(SD=5.66), &7
(CRI-education)2 Mt 6.084(SD=1.30), A SAEL it 6.80(SD=2.59), #7|sXA2> Hd
(CRI-working activity> Ha 5.189(SD=3.07),%17}  8.97(SD=3.93), T’ = Bt 6.55(SD=2.53), Al
AlZHCRI- leisure time)}2 Bt 36.219(SD=17.07)2  Z3AZ522 H 10.09(SD=3.86)2 UEFHTE.

Uehdth ol eigo] SHuE A7) UE4E BE 58 WSES AR 9 +2005h HE +4o]5t
o] 100013, EEHAZ} 1591 EEHSE Wsle] § /12 F3ot] AREe] Abgckn & 4 Agionh
3 BEEAE Aot QAAelEe] Aot ABA X715 olFe

1 A QIACMIFO] A B 100.74(SD=.14.76) A, F8A X715 #7152 AL 7IEA H
O UEAL Y2 Bk 100.52(SD=14.95), W42 ofu= AoE UERY RS o|FiL il HY
B+ 100.52(SD=15.04), *7k= B+ 100.36(SD=15.10) oj#}E FEo| e AR YETh
o Aoz ek,

TRl 922 Bt 32.35(SD=8.2DE WAL, 3.3 AM2I9| QIX[oiH|s, @2, FUE J|HLUE|
F4A 719U EE "t 2.94(SD=2.70)2 UEFFOH, TN QIX|7|s, =X OIX|7|
o] AL B 93.30(SD=2.70)0.2 YEsETE. vz

% 4ol el sie] WeISe] Bye avud g g © Sl AU WAL, F2 T 71

o ol B G96D=142, WA 4 Wol w1 TS T Wl A HEEAR
: I B 7

25.07(5D=4.29), H2J4 4f9] WL WF 21GAD38), e o “L E]q

AS A A 49 AL Bt 10.45(SD=2.15)%2H, &

7 4ol A2 HeF 29.20(SD=4.98)0.& UEhT. ;371,6;&:3 ° A}p> > LTJJ? L:; ]?(: 06, 0209
vhBtoR Fdnanel A5 S Ay wa A O ol SUMAS e A0 HERIE, Hrass
Ul el S 7 Aiabg AR Auolas

HH QA7) B2 27.24(SD=2.002 LERET
SHRRINA = Al f“é‘& 4.46(SD=.82), i
F122 g+t 2.97(SD=.16), F2J &2 .5.54(SD=.74), &
49 met sle Bt 2.82(SD=.44), FdE B
1.96(SD=34), A8 d&2 Bt 3.57(SD=.1.23), A&

9834 A AR S(e=- 04, p).05), FEH 7|z
so} AT QIX715(=.06, p).05), 4Fe] A} AW
Q1A715(:=.06, p).05) Tl Sojmlat AL 9l
L ACR Uehte, 923 374 Q75 A4 4
A (=35, pOD), 54 7]ofrEloh 3314 2147

Table 3. Correlation between adult cognitive reserve, depression, subjective memory decline, objective
cognitive function, and subjective cognitive function

Variables Cognitive Depression Subjectlve' Quality of life iject1\re ) S.u'bjectlve )
reserve memory decline cognitive function|cognitive function
Cognitive reserve 1
Depression -.13* 1

SubJectM'e memory 04 26 1

decline
Quality of life 13* -.58™ -.14* 1

Ob1ecft1ve .cognmve 06 04 06 06 1
unction

Sub]ecpve 'Cognmve -06 35 45w - 34w -08 1
function

*p<.05, **p<.01
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49 AAqE5] AT IS MR FTF -98, FBA A 2L g9 Ao iAats FHoR-
o2 B4 AAAAAr=45, pC0D), 4] At 4 <l 2y 194 miieE AQdstal Al A
A7Ve2 F4 ZAEA(=-34, p(ODY A2z Y&t dulsit SAEeR Y, A9, L=t F84
Wt Arguae]l go] IAdulsat mizfEel o] A3 A7Isl miAE 99 AWENL, By 2004 92,
THAE AuEd A oulsd -2 74 oA F0E 71, 42 2 59 UWH%#% Zdsto]
(r=-.13, p<.05)7} Vb, QA ofu)sa} 234 719 &840l £ QIx|7]5ol thgh Arguid=el uj7fHs,

e BAH0R OISt AREAG=04, p.01)7H
e sttt deln Xl do) AL 4
ARBA(r=13, p(05)7h ekt T i ASE 2

SAHSO] JFES AnEith 2y 201]/\13 By
ZRAZKVIF) #fol 1.0660014 1.6297H2 YEeht 7|&
A 10& A Y= Ao& YERHI!, Durbon-Watson

of JTTAS ANE A3, 983 FBA JoEE RS 187302 20] ZPRE A0 Ueh} thEEAA
Y FBBA (=26, p<0D), 23 49 A2 74 4 2 FZEE AS = Ak
A (r=-.58, p<.01), T4 7|47 Ee}t 419 H2 7 23 19 AL AXdHle AR FE, I,
A ABBA(r=-.14, p<05)E Uit 181 /9 ISAHEIF F3E A5l f9RE 3 vXA|
olg o] Qi A0 Urht FRWMSE AT ot 02 Uehtoo] wy 2= Awelo] oF 30%2
A2 M= 13004 RE 587HAE BE 59 & YEL, AL F=15.08(p 00DE A 2oz
A4S AUE A2 ek et} el Aasel Qxlols)5a e
80 FaIsl F04 AA7150] FFL vIAA o
3.4 QX|0H|s2t =&A QX7 |s Zt Ij7HHe-E9 = o= yepdal, 14 71974 E (=40, p{.001)=
o o
ERE Z84 AA7)50] 9= JFS T Aoz, e A
(519, pCoNe #215) AE 3 Aow L}E};}u}
TS AN, AR $E BT oo e o o o w e
RS o= 1o+
Z1E] Alo] A 7lo oolulst FH A L Ao
e, W88 GOl RN BRI W 2R ggoz gao 49, 99, #8YES BAskn 2
HERAonE, HE L Bes AT HESNES  qun 0o zam slogy, a9 2, 2en 2w
° F3 AR50 det ARSI &g, S L ol s v ’ <
= o T TV & olxr)s ZH 3’&74% ’é‘ﬁ% 7] %’4511 PROCESS
71917, 4ke) A9] IS FHOo2 Amugich 1 o 3
= R =9 1914 el Moﬂﬂl ol 920 umL cﬂook~
| ‘ | BAT Ao, AAHe 9-2(8=-.14, p(05)]
Table 4. Multiple regression analysis results . B G2IA7} 9 A0S Uehdal, T 204 Aol
1 - QA|eH] 52 T4 7| ALE(8=.04, py.05)° "A]+=
Varible [ 7 gaFol LehbA) otk
(Const.) 6.35™* 5.77"*
Cognitive
reserve -.07 -1.01 -.04 -.69
Gender .03 42 -.07 -1.28 e 12
Ages 07 1.01 -.02 -27 Copntie esere Stleeie ot
Education -.04 -.57 -.08 -1.15
Depression 12 1.83
Subjective
rgeegl];z 40 7.07%**
Quality of life -.19 -2.87**
R2 017 '301*** Fig. 1. Relationship between cognitive reserve, depression,
F 1.07 15.08 subjective memory decline, quality of life, and

p<.01, **pd.001
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2 3904 ARl A efElse] 4ef Aol mAls IF

& BT AWM AL a9l WE=13,
pC05)°l 2 GAETA} e AO vehde.

0o BY o4 4 AXAs, 98, 2B

7191778, 49 Mol FuA A5 WAL JFS
B9 AN, 92(8=12, p.05)2 AL Fo]

UpeREA) QoKL 8 71017 (8=.40, p<001)E 3
A o|EuAE tergch 223 ae] A(8=-19, p(.0D)

o BH oEPATL UERtL, AXuS(8=-04,
PO HAL el HehAA e ol e
= Uehye e 19 13 2o

3.5 QK|S FHK &IW% Zto| ZOfA

CHSooHE

AAAHIEH 1 AA7])E 9] TACNA 2,
FH3 719345, 4] | s aTE dokEr] 9
3 REAEHPS Foto] Hanel Ayadt fo4

B2 A% A7 ® [M-6°] AAISHIcH

A, 4919 0111011H1~°l 9299 Ax 27 QA
70 R Ths AEE AvEY, 95% A= F710][-.07,
00312 0& s.zcﬂa 1 Qggog, 929 HfaT:= &
OJoHA] e A o' LERHTE T2l A1) AR AHls

o 4 191 AEE AA 291 QAo e
ARE Wmw, 05% A% 77| [ -04, 09]% 02
=3} %% &, 3 7)9j7E9] A aThs o
3 ghe Aow Uert theow qlauliso] 4]
2]

A2 A 84 dAVe2r T 428 AWEY,
95% AlZ]7to] [ -.08, -.0004]12 0& Z&stal A
271 migel, =83 71E 9 v avs el Al

Table 5. Relationships between cognitive reserve, depression, subjective memory decline, quality of life, and

subjective cognitive function in adults (N=253)
Variables B B t R2 F LLCI ULCI
Step 1 Cognitive reserve — Depression -.08 -.14 -2.10* .05 3.25* -.15 -.005
Step 2 Cognitive reserve — Subiectix"e o1 04 56 05 339¢ _02 03
memory decline
Step 3 Cognitive reserve — Q“a“tyli;’ef 13 13 2.02* 08 5.4 002 25
Depression — ?gbjective ) 27 12 182 ) 57
cognitive function
Subjecltive‘ memory ‘decline - 272 40 7. 07w 1.95 347
Subjective cognitive function
Step 4 P o .30 15.08***
Quality of life ~ Subjective -25 -19 | 287 -43 -.08
cognitive function
Cognitive reserve —> Subiecti.ve 05 04 69 -19 09
cognitive function

*p< .05, **p( .01, ***p( .001

Table 6. Bootstrap verification results for multiple mediating effects between main variables

Route Eff-ec:t SE 95 Qonfidence
coefficient interval
Total Cognitive reserve _ -09 08 [ -25, 08]
Subjective cognitive function
Direct Cognitive reserve —~ = -.05 07 [ -.19, 09]
Subjective cognitive function
Cognitive reserve — Dep‘n'-essmn - -02 .02 [-.07, .003]
Subjective cognitive function
Cognitive rese'rve'—> subJe'CFwe mem'ory decline — 02 03 [ -04. .09]
Subjective cognitive function
Indirect Comnit ” I Subject —
ognitive reserve — Quality of life — Subjective cognitive 03 02 [ -.08. -.0004]
function
Total indirect effect -.03 .04 [ -.12, .05]
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