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Abstract Cognitive reserve (CR) is the combination of variables, including education, intelligence,
cognitive learning, and knowledge acquired throughout life. It is one of the main factors to consider
when intervening in neuropathology groups and raise its effect. This study analyzed the effects of
communication partner-participational cognitive-communication intervention for individuals with
early-stage dementia to determine if CR could influence its efficacy. Thirty-one adults with early-stage
dementia over the age of 65 were divided into intervention (n=14) and control (n=17) groups. The
patients and their communication partners in the intervention group performed three months of
protocol consisting of communication partner education and home-based training. They also completed
a few cognitive-communication tasks in pre-post intervention. The main findings were as follows. First,
the abilities of the two groups were significant in most areas, such as general cognition, expression, and
reading comprehension. The same was true of pre-post performance in the intervention group. Second,
CR was significantly associated with most domains effective in the intervention, including verbal working
memory and general/reading comprehension. This study provides evidence-based insights into the CR
for interventions in people with early-stage dementia in terms of the plan and effect of them.
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1. M2
A AQofg B9l E5T 1S 2, XH 58, AX-A
oy gy 9 A9 FAE dHol UAEE 5
(cognitive reserve: CR)°|2} SHC}H1]. o]+ sl Al
738t Ao R QI Y ¥3lof| tSols HOEA,
Aol A1} ShEol AHEYo] B3R X Biglo]| B

o} S=5HA diARTH2I.

Bz =380 k2 939l ¥ BZZ(brain reserve:
BR)Z Y I7I1Y ¥ & 5ol 7Ivkely FH SX%
YT A] HlEsls AL opJE R CRY} H|RE o 254

AT

ol BE o] AReiti2,3). T CRS H&9l
B8 A2 9 Aeke 59 BRO) 954 BEE S5
552 7A0ITH45). oY CRY| 40 £ B

o S B2oh & AT 4= SioHe). A7 CR2
£ Aol RIA-GAAT S EXXFICEHN A5
Aol FAsHH 7haAdo] =2 W 7AEAN ZHEIiTh

d=slo|HH(Alzheimer's disease: AD)¥ -2 A
7A¥A A3Hneurodegenerative disease)?] 739 CR
9] A 7|50l AA-YAIAE &Y Astoh= o] AH
Ao 7|of3ttH7]. ¥ ¥RAF, BTt =2 Y
AE HEH gap SoistEo] ADY W EC] Aa
Hobs Bk QIHH8, 9L o7t EE, ABIE HIEQA 5
o] AgdeFalo] ADE QIgt £4Z I EA7 = BT ¥
Qlojgtn e d&A UTH10]. webA 41745k #g= Q1
A-QJAIAE 7150] A5k 4% CRIS] AAZES ot
Hog 1g dgrt Ueh11,12]

E35] CRY ¥ 3 Z2EZS 1%telal 1
< AEst= | Qlo] IA]l Helof| sl o]
Th3ah 22 ZphoflA HEEojof gith AA, 4l
Aol A S B YEQIE F/JotHA
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=t WA, AT S gt Qe ws,
9 BHE, A A=H o7t &F, AEA HEYA
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Hofx]= FAoleh, RolETh HYFA IA|-oAAE
ERolut Aol Auf wllofA] Bt} w2 3|EHE A
FETH13]. Y38EelA 7198, o] 58, AR,
FE2Y 5ol A5 oM ATEHEE A FIETE=
AREAQL QAA|-AAE FA7F ASEE A AUt
13,14]. 53] A9t3 A= &9 23E PE=
Atk= ARo] Stk & AW =19] =4
Z7rER19] B A7, B EE
(activities of daily living: ADL)& Z251= d 7]9J%t
tH10]. ¥HH 7194, dof, EAIsidd} 22 £ Il
FHE £ 3= do] 37 JPHOo R Foli 57
9] ELE ERUth= FolA E8E H/ol AHA
oTH15,16).

3402 A R19] 49 H(quality of life:
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A Z2EEZ Jetelal ATA o7 A {5t dol Hif
Z 831t} ol Yo BREE A4S EAIE ERlista 747
o] Fgok= AR ZXE AFdof AtH14l. & E°f
w219 B4 Hael 5ol 7lubeto] 7hEQ1Y] A&
S0t /NSt Vet Ao s gH XA B
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oA 715, 7181, 7Ie XY Hdel &sks YA
TEUY FFE ou] A THst AASE A
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A, A AE =ole= Hl 7]
Sttt Ba7h Wri21-24].
ojgto]], Thgt &Eof ApEHog Fofstar ul 9}
I ARG 4 e AdAER A F
S AskE o 2o -8ty &

A 9ArH13,25,26]. ol ¥4 WA A Ve FEY
2 CRZ QIS 44947 47354 BAAS Fishr|d
A stk ) 2A% 248 HEe CRY 417
R S A (neuroprotective) 7|50 =35HA] ¢l X|uj
Q19 QIA-GAAT 752 EXIoks £4E AHoR
A AR 9EE FYske Hok axHot
[27-29]. 94 IA-&5 A= Z2TH[30], 7H8 7]
gt FA31,32], A 34 ADL 34 € o7t &%
[33], 44 DA E 83 7 whs SA(25,34] 50l
71 o]t

2 AT 27 Au =90E& o= 71g 7)uke] 9
AtaE GEY g QIA-JALE FAE AFT +
1 a3 2459 ol& EXE CRo| 34 AxtE
Hel AR -YAtAE F9 ofZA ABAS HoleA
AT HEGTH £ A9 o]24 9 A IAE tht
2t AR, it Wekdo|a AAARE oA 27
A Qs SAY AS AFE 1A 715 S35
sh= d f-2l51tH26,35]. B4, JAAE THEY g
718 719t S AHEE BdTrt 21 7158 59
A& FHol= o mpEo|tH36,37]. AA, F8 XY
HAQl ortaE BHEYQ] AAHo|1 HFHQ] HolE
B AL S B 27] AWl =19 A, KRS
9] AP o 9 A &, ARIE AEEREY f
A, gt o5 HHet A XY 52 EEE A
tH35,38]. WA, 271 A i SAE CRI AR
ozH Ho gofstE HZoz AL 4 ot
(10,13]. THAA, CRE 1 =gk &84 34 P& 1L
orsly Zggtogn, FFFoE A =919 QoL
FIAZI A ABE RS Fasohe o 78 A
o|t}H28,38,39].
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2. ALY

2.1 GOy

2 A= 654 ool 27] A =9l 319 A
07 5lglt}. ol F A ZEEZ| A8H 1482 5
Aoz, a4 gk 1782 AT o8 EREH
A9l A Al7]= 20239 6EHE 2024 297K
ot 2 7= OO Y39 SRl 2 & A
YFATHNO. xxx-202X XX~ XX~ XXX).

Wt A=Al &4 HlojAlojAdlE, a8, A
HeogHE HAE AT HEY7F National
Institute of Neurological and Communicative
Disorders and Stroke and Alzheimer’s Disease
and Related Disorders Association[40]9] 7]&=o] u}
gt ADE et AE dtiide=® Sk, Clinical
Dementia Rating (CDR)[41]9] ZA3lo] H%=(CDR =
DE E7H Aol = i+ H4 64 ol
o] S 7HK A= ARsiaich

wob 9 A gt 98 3440 A4S 1L
2foto][42], olof tiFt AP AARE AlBolth ZE
A2 Short version of Geriatric Depression
Scale (SGDS)[43,44]12] A7t 8% mlwto|glon,
o 7ol folgt 92 S0l RATH~=.25, p=.808). &
= 34°] FYHsHA UEhd 279 Rl iAol A
A £JstATt.

5 Ad 719 A%, AY, 1S5AS, e olPA
Ae A Korean-Mini Mental State Examinatio:
K-MMSE)S] o] it 5384 HY 2y, A
(=-.30, p=.767), E(x*=31, p=.576), A&AS:
(=36, p=.721), K-MMSE(=-.14, p=.889)2] BxA}t
IRt AJoli= ATt

FA A9 itas wtEY 14792 BA%H 23 3
T AF2 60.07(£11. 1A, AF ®F= 42~754], &
Y Qe 3111, B9 2598 9.07(£2.400901
oh OAAE EY Y P02 HieA}t 35.72%, 1H
Q1 28.57%, 230 A 21.43%, 71Et 13.33% <=C] it
718t f3olle AHT ARl 2=

A 2 A Ao ol tigt e ATE 9
A7F4lElstd EAL Table 190, 4 Jdte] 9AaE
TEY 9] EXL Table 20| 27 AAISHAC
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Table 1. Demographic and neuropsychological
characteristics of subjects

Ch ceristi Intervention Control . 2
aracteristic aroup (n = 14) group (2 = 17) or x
Age (yr.) 75.79 (4.28) 76.24 (4.05) -0.30

Gender (%)
M 42,86 52.94
0.31
F 57.14 47.06
Bducation |5 93 (2.70) 7.59 (2.55) 036
(yr.)
K-MMSE 20.86 (2.98)/ 21.00 (2.67) -0.14
SGDS 6.43 (1.45) 6.29 (1.57) 0.25

K-MMSE: Korean Mini-Mental State Examination, SGDS:
Short version of Geriatric Depression Scale

Table 2. Demographic information of communication
partners in intervention group

Communication partners

Characteristic (0 = 14)

Age? 60.07 (11.14)
Gender 3:11
Education? 9.07 (2.40)

Type (%)

Spouse 35.72

Caregiver 28.57

Child 21.43

Others 13.33

D2Values: Mean (SD)

2.2 AL

2.2.1 CR 7}

CRY £& "olslr] 9o = JAdY 2E i+l
Al QAHE 52 A(Cognitive Reserve Index:
CRD) A&[45,46]& AlBstet. AE2 T 67 Y
CREZ YolE= TFEE AT, AF=} E]“:}Eﬂ'
=0t A AAR R g Z85= =7o|tH40]. olol=

S, A 715 ABE 2 AE-AAE A 9), A A

g, B4 &5, AHE] Fof, A4 &0l =
CRI9 B ¥ 9= 0014 17X, 67 F9E=R 71
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zog 4h=rt

022 =X &1} W7}

A A9l S Hwsty] s FA AR At
I8 FQFY Wl 424 13714 Y3t H7HE Al
ot AT g o BAEE FYS Akt
AL Fil AR-ARE 23S B7sH

ARy QA= A AR A 5o
K-MMSE[47] &4 7:]3'4& v wskgitt. o= X]‘é'a 7]
g, 3908, o] 58 5 ARl QAA-%1o] 5L
B7ole A Ate]h

Q1A P9 FAA7|HL th2} o] F P Y
ol Agstlet. Fof Y9S Brlskr] s d=gt €
<8 x5 A A Korean-Wechsler Adult Intelligence
Scale: K-WAIS)[48]9] 52+ & AAHdigit span test)
£ &8o1l=tl, 3~971Y &4 HiE mEbdstr](digit

forward), 2~8719] =A AFE wpEsr|(digit
backward)a A8ttt Hlqto] o= QAA-YAL
A=A o] 7FHZAANBrief Test of Cognitive-

Communication Disorders: BCCD)[49]2] 3}9] HA}
Q=Y B Flola] & B 7] £R0) ¢HE AR
ofsiol Wgte B AN

TR AL BOCDE 28 2 2 2
W 570 B3 FEotatt. 28 AA=TEs
44 Abas ek 39 Sesb), 35 gl 40
71& ANFotart. ZAlAEL £ Aol s
FEs7], I A 2 Holsr], £A sidstr]
1o SUHoR Bhslelt

At 7150l gt B7ke thae] 47 YR F
A= AR, 82 BCCDY T34, ©olA9,
H|5-2100] sfgete 471 £ B7I6HtE =4, At
4 oJe BCCDS 3h9) AAIS] oli(aIg-10 /4 2
712) ¥4 471 == A-8sHleh A, ¢l7] olsh=
‘Ao g QIA-YAtAE FAE AT AoX ' H2E
501’ 9] otf] FAE ETYZE Leel45]9] A+-oll4] &85t
2=2 Bqristech 97] o8 1(EF 91 1Y 2+
7DE H(elepr] Yar Aol a7l 271 73, 18]
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Table 3. Pre-post assessments

Domain Task Tool
General cognition K-MMSE
Working memory: verbal K-WAIS
Cognition Working memory: Nonverbal
Higher order cognition BCCD
: reasoning/problem solving
Expression
BCCD
Communi- General comprehension
cation Reading comprehension Leel45]
Pragmatic language BCCD

K-MMSE: Korean Mini-Mental State Examination, K-WAIS:
Korean-Wechsler Adult Intelligence Scale, BCCD: Brief Test of
Cognitive-Communication Disorders

223 M D2EE

AT TEY Fojg T4 TEEZS AILAE T
EY 18, AT TGEY o FAE o|Ysteta] Al
Pl A HTable 4).

SAAT THEY W&2 $A}, YAtAE TELY, Q1

-oPLaE B, DB B ) 291 A8, 3

Table 4. Structure of intervention protocol

A JrtaE HEUE Hides FA AP A 29
\H3), T4 =F 19EHH)9] w5e ABSHA. o
2 2 Z2EFE YES SAI5IL Aol -
WF ol A= dolrgEet A3 3ACHAF 1, HAF
2)0] AT Al 8ol (1) 4 811 27) I
(S BE, BAH A4, (2) JrbaE HEY 22 474
YA olsh, 78 24, QoL, FH &5), (3) A
-k SA 8.9 47 FAGHT 9 H A, A,

A g, & g7h, (4) L38E 811 57 A&

o, ZAIHE, BlFo] AT, 715 e, wA9] &)
o] ZJ= .

ks HEY o FAe Fold, Ad7I, 1A}
9H A, AT T 4 FHer FHEAH. =2
5 AFEHE B3 As, 2E GACNA QdAaE
TEU7ZE A Fofstes st & A= AN, &
A 8 AeE AlE, 571 F4, 94 9 A= 28 5 9
AtaE THEUZE A2 0% o). 34 TREE
of A 82 o=t Z

A, Fo0E FA= A2 A A 71Este] &
3HAR AP, 54 =9 37|, =32 54 il
HESSH7], shubd 7hd =9 shwo] wh3sh] HAE
gt 12t A, 8 5o Al A= AAl

Domain Step

Task

Patient: response behavior, emotional support
Communication partner: understanding patient, emotion control, quality of
life (QoL), information acquisition

Education
(communication partner)

Cognitive-communication intervention: subdomains and tasks,
administration, support method, evaluation of effect

Daily life: participation in activities, problem solving, nonverbal
communication, family participation, quality of relation

Searching for specific shape

Attention

Responding to specific number of shape

Responding to screen with shapes subtracted or added one by one

Recalling word/sentence and figure

Working memory

Recalling relevant information

Recalling related to daily activities

Reasoning picture stimuli

Intervention Higher order

Reasoning word stimuli

cognition

Solving problem in visual stimuli

ENERCNIE I ST e RO B S R B R B Sl ey

Solving problem in auditory stimuli

—

picture

Looking at the first picture and identifing the missing one in the second

Communi-

Reading a story and retell it immediately

cation

Reading a story and retell it again after 5 minutes

W N

Seeing related pictures, reading a part of a text, and completing the text

w

Reading a story and answering questions
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—% 85t 719 (memory book) eI QA
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= O T, (4) 23 EEE e i 2 4R
£ 82 o2 =9 "8 &gsto] L, (5) olop]
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2.3 ATFER
2.3.1 A B2t EA

= Zlgo] ATEASA U Aot 4R, Je 5
(3, A8 5, 34 L haE REY B8 Fof 9
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HHe B4 A 18)7] B A80] HASE WojA
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5 woke] A% AxE et 2t

A, Q1A W= AHuHA olx], 7] wAFUA
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A B3 A8s1o] 309 WHoR AgsleT. ol &
A71900] £7t = % v Hetgelr|3~o7) 9 AfE
el a~87lE 2t7te] ek 49 Fjg FHakstol
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sh89lo] w02 AWtk TA Golg RS o]
9 2o 94 TS 3027 S T4, TolHolE
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2 5% UG Aol HukS S 7Estdct. 9
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Baseline stage
1 session/pretest

%
#

20 sessions, 3 months/
4 types of trainings/educations

Intervention effect

stage
1 session/posttest

= Case interview
= Pretest: cognition/communication

= Education I: communication partner

(2 session/pre-intervention)

Intervention stage (

~
= Cagnitive intervention
- Attention: step 1-3
- Working memory: step 1-3
- Higher order cognition: step 1-4
J
r[ = Communicative intervention: step 1-5 J

(in 10 sessions of intervention)

= Education II : communication partner ‘

4{ = Posttest: CR/cognition/communication ‘

Fig. 1. Flow chart of intervention protocol

F71 182 FA AR & 108715 &3 Al-o 1]
gHAAZE s 28)0 7 AAJSHATE 1208 52t o]
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2.4 SAEH

2 AT BARA ZEIHOR SPSS 29.0 version
(IBM Corp., Armonk, NY, USA)Z &-g3t9ict.
7t A%, 4E, 1895, K-MMSE, SGDS9] 224 2
o= =g4HE ~FHA(independent samples t-test)d}
7IolAlE A% (chi-squared test& &3 AT
A A A-ARE L Ve A E HSHE ~
A3 (paired samples t-test)2 Z-&3] AA|5tHt. F+
A 9] AP-ARE 82 SHHE ~FACE H|
wokoith A A9 AR £33 CR 7HY] AR
1] o}& AFAS(Pearson correlation coefficient) &
Aog golr ity

3.1 BM-3H &t 7t
A L BA J 7] AP-ARE
Table 6ollA] H]|oFFTE.
A 4=8Y9] A9 A9 QIR (=-.14, p=.889), F°
(.34, p=.735) 9 v|F{(=.36, p=721) FA71Y, 1
FAH QUA|(=-.27, p=.789) T 47 AA] ¥ HEFo]A

%2 Table 59

N

At 7t Ao|7h F-YotA] At #A(=.83, p=.411),
A olal(=-.26, p=.797), ¥7] °lal(=.26, p=.795),
A0 (=41, p=.684) 5 47} AT FYoA=
A 7+ Fom]gk 2pol7t A3

Table 5. Comparison of cognitive-communication
abilities between two groups: pre-intervention

Task Intervention Control ‘
(total score) group group
General(;;)’g“mo“ 20.86 (2.98) | 21.00 2.67) | -0.14
WM: Verbal (17) 3.93 (1.82) 3.71 (1.79) 0.34
WM: Nonverbal (2)| 1.00 (0.96) 0.88 (0.86) 0.36
figher order | 93 (138) | 3.06 130 | -0.27
cognition (10)
Expression (8) 5.64 (1.34) 5.18 (1.70) 0.83
General 443 (1.09) | 453 (1.07) | -0.26
comprehension (8)
Reading compre= | )5 93 (7.01) | 2529 6.47) | 0.26
hension (42)
Pragmatic 430 (1.09) | 4.11 (1.43) | 041
language (10)

Score: mean (SD)
WM: Working memory



27 A =19 JAaT TEY FoiP 7Y 7P AA-AaT A A3k JIAEE YA JoE sHo=

Table 6. Comparison of cognitive-communication
abilities between two groups: post-intervention

Table 7. Comparison of cognition in intervention
group: pre-post intervention

Task Intervention Control .
(total score) group group
General 23.93 (133) | 2076 28| 819"
cognition(30)
WM: Verbal (17) | 5.57 (2.44) | 2.47 (1.07) 6.80"
WM: Nonverbal2) | 1.93 (0.27) | 0.65 (0.70) 6.94"
Higher order =15 07 (1 51) | 294 139) | 0.28
cognition (10)
Expression (8) 7.43 (0.76) 5.06 (1.82) 4.88"
General 764 063 | 435120 | 935
comprehension (8)
Reading compre= | 33 3¢ (7 7) | 2488 (6.50)| 3.26"
hension (42)
Pragmatic 546 (1.24) | 3.98 (1.30) | 3.16"
language (10)

Score: mean (SD), p<.01
WM: Working memory

A7 G99 A g vjwet Fd, ARkE Q1A
(=8.19, pX.01), Fol(=6.80, p<.01) L B]FY(=6.94,
p.01) ZF7]doflA] Ak 7t Zol7t f-olgk Wi, 1A}
AH QA (.28, p=.785)°IA& H 2t Zpo|7} f-2v]
SIA] okt QJAkAT SHoAE EH(=4.88, p{.01),
HHHA 0]5]j(=9.35, p{.01), &7] °olal(=3.26, p<.01),
5M8101(=3.16, p<.01) & 470 B HF Fk 7k Zjo]
7F folgt Aog BAFQIL)

3.2 X HHO| AH-AE £

A A HollA AP 2 AR
Table 7 ¥ Table 83} Zt}.

RIZ] FHoIA H9kd QIA|(=-3.87, p<.01), ol
(=-2.63, p€.05) H HFol(=-3.79, p<.01) &7
9] APH-ARE Zol7t ROlstltt. WA 1 Q1A
(=-1.47, p=.165)= SA AT £l 593t Zpol7t
AU

AT SHY A A FFollA EA(=-5.34, pX.01),
ARHA olsf(=-11.44, p<.01), €71 ©lsl(=-4.97,
p£.01), 3F&2101(1=-9.76, p<.01) 5 47 99 =+
o ZF Ajo|7h felgt Aoz EAEQI

QIA|e} YAtAE FHANA AFR-ARE Ao 7} 7P =
Tz 271 FAENE )17], 9471 olsl)] Wl P2
Fig. 20| Z=A3}619drt.
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(tot;azl;ore) Stage Mean (SD) ‘
General Pre 20.86 (2.98) v
cognition(30) | Post 23.93 (1.33) o
WM: Verbal Pre 3.93 (1.82) .
17) Post 5.57 (2.44) 0
WM: Nonverbal Pre 1.00 (0.96)
?) Post 1.93 (0.27) o7
Higher order Pre 2.95 (1.38) 147

cognition (10) Post 3.07 (1.21)

"pC.05, "pCo1
WM: Working memory

Table 8. Comparison of communication in
intervention group: pre-post intervention

Task
(total score) Stage Mean (SD) !
. Pre 5.64 (1.34) e
Expressi -5
xpression (8) Post 7.43 (0.76) >3
General Pre 4.43 (1.09) 11447
comprehension (8) | Post 7.64 (0.63) ’
Reading compre- |__Fre 25.93 7.01) 497"
hension (42) Post 33.36 (7.72) i
Pragmatic Pre 4.30 (1.09) -9.76"
language (10) Post 5.46 (1.24) ’

“pCo1
WM: Working memory

40
35
30
25

20

Pre Post

»»»»»» General cognition - Reading comprehension

Fig. 2. Pre-post differences in general cognition and
reading comprehension
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CR}O] “J/do] tigh 24 BI= Table 90 8F
Skl

Table 9. Correlation coefficient between CRI and

cognitive-communication  abilities  in
intervention group

Domain CRI
General cognition 0.97"
WM: Verbal 0.87"
WM: Nonverbal 0.44
Expression 0.33
General comprehension 0.64"
Reading comprehension 0.87"
Pragmatic language 0.85"

<05, po1
CRI: Cognitive Reserve Index, WM: Working memory
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