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Abstract Preventative intervention is necessary in subjective cognitive decline (SCD) and a variety of
protocols may be applied based on considerations of subjective complaints and quality of life. The
purpose of this study was to analyze the effects of working memory-based communication intervention
in SCD with focus on differences between cognitive-communication domains and types of application
(general intervention, engagement with a communication partner[CP], and self-training). Thirty-nine
older adults with SCD (general 11, CP 12, self-training 16) underwent 6 weeks of intervention protocol
and pre-post testing from February to May 2022. The main findings were as follows. 1) Intervention
improved working memory (verbal, nonverbal), communication (comprehension, expression, pragmatic
language), and subjective cognitive-communication performances. 2) pre-post differences in groups in
descending order were CP intervention, general intervention, and self-training and 3) the efficacy of CP
intervention was significant for verbal and nonverbal working memory, expression, and subjective
cognitive-communication. Our results show working memory-based communication intervention for SCD
is largely effective and that its effects vary with types of application. This study also provides practical
guidelines for developing protocols and complementing the efficacy of intervention.

Keywords : Subjective Cognitive Decline, Protocols, Working Memory, Communication Intervention,
Communication Partner
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A Zgto] EUA] ol QIR Ashr) 84
o= QWEE AH FHH 1A AsHsubjective
cognitive decline: SCD)}+= A1738H2] Z2%o] Az T
B2A g F870] vl ITH1,2]. AAR d=3Tlo]
HH(Alzheimer's disease: AD)S Fiol= ofdEo]
E(amyloid) 4 59 47484 #3571 SCD} A8
< 7= ZA0& BaE b o3l

SCDO| #HELS k=339 50~60% T=2& 7
w, 704 o]4<] HFo] Hf 80%l o]ErH4l. &3
AACIA 1183} &7t 7P wE A @2 e
o, SCD7} AE=21A &l (mild cognitive impairment:
MCDY X Q14t9] 712 A= o 58 9
87} Sl

SCDY| A&t 752 Tzt A5 B3l AASE A
Pe= Al @A Aol I L8F= T8 A
o 7181212 oS3t 2tk (1) ol&of vls] A<l
Q17 7159 Aok A% o Aokl glov, 2) &
E3H RIA] HAME A4 HFol &obH, (3) MCI, A,
BANE T AATA A sk AHiu o= AR
O& QIgt /IX] Wak= AYHrt. ‘FHA AA 7159
Aol & Hrlole ZHL=ZE  ‘Subjective Cognitive
Decline-Questionnaire(SCD-Q)[5] &°] A
AREE AL QI

o|2igt SCDe] A&t 7|+ 5 84 w5t 9 MCIe ¥l
He FoE= AR, ABAYHAL ol 2As 7199

5]

A

Rl

4 16%ile TRt Clinical Dementia Rating(CDR)I6]
A

A 0.5, BEATA Bao] ogt 234 719 sS4
(MCI 71)15,7,8], 4, YA 7|5 Aol tigt A&
AHo|1 A9l AY('SCD 71%) Solth. ¥ 55
v 71Eo2E (1) 483 AR AA F4 B85 ()
Ao 55 5ol BlaF6,9] 5ol Slct.

SCD & FUj9] A= 37 7 71 5oz B7
Hoh. AR, SCDY HE4 zdo] 1S F= A5l
o}, A&3h HiglE @4 SCDO| Atk 7|&o] AHEE 3}
Aol Q17] W], Ak Hwo] A, MCIY XHieke]
W, dEQ1Rte] ©E So] FxREE FAotH2,3,5].
EA4), SCDY] AA-QrtaT FAol F&3 S0t
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She 38 YHER HIEH, 9itaE SHoAE o
Sd7], dol934 & o1F-9Jud Q] #3517t SCD

I=R=S
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Z]

A€ H20,21]. =]
o8] 7154 3 JARE)l
4, &97192 HAAFgd
(prefrontal cortex)¥} &4 A|(nigrostriatal)?] =
oyl AAFAE AAE Wekedl, ol 4785 ¥
Slol - QIzFet g <o|t}22,23]. webA k3t W SCD
2 QIF AY71Y Aotz d38EY 715 £ T
sf&itH24,25]. A, A7 A2 Ao £ SH
Al 2ol g4, tidelE7], ApEEke] /34, EHE
B3, @0l 9|, 93 3 wrefgith21,26,271.
ol FHoA = o] A7 58, 4% 729 9n] ¢
FH ofsl, 971 & =71 oldl, s, AUt 5= ASHAIRI
T}H28,291.

SCD Hetol| &85t 49 antdS AES A+e
A F 7K fEeE Udrh AA, S ZEEF0|
A E YataEol ZF o] HAE= FAol(near
transfer) @ YHo|(far transfer) EIE AHE AL
ojtt. o, SCD e A= ARl Hlsl JArAE
FHol gt 57t AdF o g Am30], A 49 5
o= &7, dH71s, S0l it ax/do] dS
H A7 BrH31-33]. 4, SAY A8 HA]of et
AVH3S AR Aot mukd suke] Qx| Z2E
ZH(l: Fit Brains)¥} 7198 £HZ A8l +=FL vl
3t 7} 11 ofoleh32]. ofdlell, IF 719t YAk A%t
714 718k Q1x] &8 7t APt Ty ExsokE =R 7F
o] AIE 77 vlusiAY /a5 &8, 94 &9, 7=
o FA9 a343ES HES A€ol AtH17,34,35].
53] 47197 JAtasol S £ B ZREF
F471997 AAE 1ALH Q1A TRt 719 73,
qubz] 9] /\]./\Eoﬂ 2340z ZLsith= E_Lﬂ 1:1}1:1r
[36-38]. °ol& A-&5l= WAl WA Bkt Ado|d
o Qo AEARl A9 23 S E¥E 39
of AHAQ BIE 7P gt YFHoE &8
o 4= Stk ARlo] ATH39]. BHA 31‘7‘7\9} iprlel
29| gutst a3t "ojx]7| il 71E 1S, AF &
A, A Jd o] 5 o2 A Pl tﬁ°“°]’5"i olg
HERSE 4= it} §9 —rﬁ AT THEV O] gt 9
4 w33 HPS F 94 SH o2 AAV SHF
HrH14l. o] F 7HYollA9] A7t £ YA D5l 7]
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E dFoAE SCDY FHA QIA-AAE TAS
Astela PF BET Ao] AL fAHES E7] A
ZQi7]0] 7uk AAE ZAE HL5IT). o|2H B
AL (1) QAA-YAIAE (=70, AAE, =

B4 QA -OAtag)e] et B4 Tt EA, 2) F
Aol g FAL FA, PIAE HEY F3 FA)
(18} CP 241), A7t @)l weh 4wt ohex
2 sl o 24¢ 290 A A7 BAE o

o3 e,

A, SCD thel Ae71e] 7 SAkAE B4 2
A-SARAE GeEa Tt ol ek
S, SCD Tl A7} 718t Qkas S 4

§ WAEE Tt oA ek

2, A4E
2.1 Sy
B QA7 20229 295 5UHK 474Le] A4
S5}9LT, 654 o1439] SCD =9l % 39%o] Folalsy
o oSS 77 At FA) 119, CP FA 129, A}
29 169 5 37} Aoz 7A9) wgHslch 270
L % 4ol Folsiglon, mEvboleiads

—19(COVID-19) A AP 52 AMrE LRt SA 1

, CP 341 59, A7t =9 190] 24 JdollA & =
7] sielth. At 29 4he2 A4 W = 57 W
7t LAY FARE 2 A3 AH35,38] ZA 5t
of, 17} H& B+t 8~1999] HAE S5t E 475}
At

SCD Fete] 414 7]&L, (1) Korean Mini-Mental
State Examination(K-MMSE)[4119] At 0] 9
Al 16%ile o740 AHE AT = 70~74A), 1S
A 79 o)A Al 24.14/30), (2) SCD-QI[5,4217}F 74
ol AL, (3) AAEH, HATA, AFTH g
HEo] gl ¥ S E&SHA g AH, D) *]‘x*
S 5o AAA 2 418 A7 A7t B4 o]
ol FEA EA7E gldol gld A%, (5) MCIY
AR ZER] ok A Qolt}. o] SCDY| 8 A&
711,210 A8

Al F 7k a5, dE, 1594, K-MMSES &2
gt 52444 A4 Ax, AB(F=.05, p.=.953), JH(x
22025 p=.324), WEAZ(F=.08, p=.925), K-MMSE
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(F=.04, p=.950)9] R4} HOlg Aol gloic.
A PR ATEATE B ABHesE sS4
E

o] QA H 4L Table 20 212t AA 19t

Table 1. Demographic and neuropsychological
characteristics of subjects

Group
Characteristic | General Int CP Int Self-tr p
(n=11) (n=12) | (n=16)
72.64 72.67 72.25
Aee br) | (429) @ | 65 |78
Gender (%)
M 45.45 58.33 43.75
324
F 54.55 41.67 56.25
Education 9.00 8.50 8.63 925
(yr.) (3.58) (2.78) (3.10) '
~ 25.00 25.17 24.94
K-MMSE (1.84) 233 | @oy |
Int: Intervention, CP: Communication partner, Self-tr:

Self-training, K-MMSE: Korean Mini-Mental State Examination

Table 2. Characteristics of communication partners
(n = 12) in CP intervention group

Characteristic

Age 64.67 (13.31)
Gender (M:F, %) 50:50
Education level 11.25 (3.47)
Spouse 7 (58.33%)
Child: daughter 3 (25.00%)
Type o
Child: son 1 (8.33%)
Relative 1 (8.33%)

CP: Communication partner

2.2 GEF

2.2.1 ME-AE It

RPA-AR Tk B2 0] 2t 181714 Aasielct

24 152 Hd71] SAe 7ol W HlTo] 2]
o T WS ol Y7ol B A
AR1A5 A A Korean-Wechsler Adult Intelligence
Scale: K-WAIS)[43]9] %A} & #HAHdigit span test),
"o} 24719 Al QJUA-YALER ZFHFAHAL
(Brief Test of Cognitive-Communication Disorders:
BCCDIA4IS] 519] ARl "= 1k 7]ofsh] & 28
ST 44 = AARE 3~07le] 57 vl W]
(digit forward). 2~87e] %% ARE wekerss)

427

(digit backward)® F+49tt. ‘=F T 75 =
470 =39 &AE AFE 7]t BEESt= ZHAolt

FA A9 9AtAE 582 BCCDY AL G 99
o= BGrleldth. ol olsi(HlFAY /A E 71%), ®
Aol /Dol 9 /mlfao), H71/271(f7101sH
[drotr7]), hgAol(FEHA/E3D 5 470 sk HA
2 A" 2 = olsl 2 23 7 41, A71/27]
9 5h8do] Z 2702, 7 AA] Aol wet Al=goly:
718X E €85t A€ 01, 43 4 7= ol
= AXERE I8 A5S Ba £08 7H7)AY o
2 AYStE s ot '8t 232 £ A= AARE
T ™A "I'E B9 33 /(cohesion), FYA
(coherence), BA|, €& £45tH, 3-8 EHAE A
AlEE 21 Aol A H4ds] EHsHeSE ottt

FHA QIA-YAAETS k7] Q1A-Qo] 5ol o
ot AEAFA 2E1¥ H7MEZ(Informant-Report
Scale on Cognitive-Linguistic Abilities of the
Elderly: ISCOLE)[44]9] 17]-%1o] FH& 7] Huy
(self-repor) 0 & Z3ksto] izt Eelo] 3 Ao}
L& 513icH45,46]. 1970 1A € 871 Qo] £33 ¥
7kstH, A9 519 FFolle F9H, AEE, AlA
g, 7|99, x5eE, 2, EAsZE, J37
o] ZFHE. ol FFL olsh, HH, olEH7I, U7,
7], A4, 3o FAgHETh

ARA-ARSE Hrto] E8H T= Table 33 Zth

[e)

[x o &

Table 3. Pre-post assessments

Domain Task Tool
Verbal: digit span K-WAIS
Working memor 3
g y ' Nomerb?l BCCD
. recall of figure
Comprehension
Expression
Communication BCCD
Reading/Writing
Pragmatic language
Subjective ?ogr}ltlve Cognition/Language ISCOLE
-communication

K-WAIS: Korean-Wechsler Adult Intelligence Scale, BCCD: Brief
Test of Cognitive-Communication Disorders, ISCOLE: Informant
-Report Scale on Cognitive-Linguistic Abilities of the Elderly

2.2.2 XAT|A J|Ht QNAE =X ZRES

£ A9 T4 TEEFLE ool /Y I, A
B3, 9 5 AA I 5 2A 3 AR 4
=, ZF A= 3~58A 2 AP At EHe B
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Example of relevant information recall

Fig. 1. Examples visual stimuli in intervention protocol
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2221 M H| 1: HO/2H M
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719% = g 18-S SAHE 120
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Example of recall related to daily activity

EWI 20 ot He e

AL (}- 1&1 \:ﬂ 017] ;(],:L__ By 7]
e Aeo] &AYE ddEetEs
olLt 47}, Aol WA Gk Ak
go] 8 El“ AR 27 — 378 — 4700l wet
~AHES ARt Agol Al E= A% 18T 87

ATe 5U WRY FAC): S B 4% 18 9
7| BhE ANFT o Sol, A Bl 4% 19
2 AT F Y FACIR)S IHCHA) S B

Aol sl AR 71sto] Wetth(Fig. 1). A& &
B 3ol 7k NEx F seAolh

2.2.2.3 =X oA 3: YA E= oA FlA

YA L5 QA S YA Dol st JAIE 719
3% Odg g2y, g8H 19| olSoly SAE &
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9 G5 S - 371 — 47Dl wet 1~3MES Al
gt oA, ‘2% Xéﬂo}ﬂ ol dis AAI(HAE
Al R Aol %2*11 , ‘H ol Aol FLe Yo
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71, NE T B 52 APt 2 Sl Aked
TE A A=2E HPste] 7193 9HE7|E Azt
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Baseline stage
1 session/pretest

= Working memory test

= Communication test

= Subjective cognitive-communication test
= Education

l

= Word/Sentence recall

: set

1-3, step 1-3 (4 sessions, 2 weeks)

Intervention stage
12 sessions/
3 types of trainings

: set

= Relevant information recall

1-3, step 1-5 (4 sessions, 2 weeks) ‘

= Recall related to daily activity
- set 1-3, step 1-4 (4 sessions, 2 weeks)

l

Transfer effect stage
1 session/posttest

Fig. 2. Flow chart of intervention protocol
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p=.05)9 FaI7} Folulgt AoZ Uepr.

Table 4. Working memory in pre-post intervention:
results of descriptive statistics

Task Stage General Int| CP Int Self-tr

(total score) group group group
Verbal Pre | 3.91(3.05) | 3.92(2.87) 3.88(2.42)
a7 Post | 4.64(2.80) | 5.67(2.71) 3.94(2.52)
Nonverbal | Pre | 1.0000.63) | 0.83(1.03) | 0.94(0.77)
@ Post | 1.36(0.67) | 1.58(0.67) | 1.00(0.82)

Performance score: Point, mean (SD), Int: Intervention, CP:
Communication partner, Self-tr: Self-training

Table 5. Comparison of measures by stage and group
in working memory: results of repeated
measures ANOVA

Task Factor F df | Mean square D
Stage 110.68 1 12.96 <.001
Verbal
Group | 44.84 2 5.25 <.001
Stage 15.32 1 2.92 <.001
Nonverbal
Group 4.25 2 0.81 {.05

Stage: Pre/Post performances, Group: Performances in General
intervention/Communication partner intervention/Self*training

3.1.2 oMas EHY
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7+S] Zol7}t f-olst A% ‘FAaIHmain effect) 7} §lo]
SR A3 EIrt A2 Qusitt. B4 Ay 2d
JIL A|(F=16.78, p=<.001) ¥ HHF=5.17, p=<.05)
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Table 8. Subjective cognitive-communication in pre-
post intervention: results of descriptive

_ statistics
p=.121) @ HHF=.71, p=.500)° G2 FaI/} ZF
0 0]5lx] oroF
Tl‘—’] o]—Z] W/"\q— Task St General Int | CP Int Self-tr
(total score) age group group group
Table 6. Communication in pre-post intervention: Cognition | Pre | 26.00(6.90) |26.58(4.72)| 26.81(5.98)
results of descriptive statistics /Language
(108) Post | 23.64(6.39) |22.50(3.90) | 26.75(5.98)
Task Stage General Int | CP Int Self-tr Performance score: Point, mean (SD), Int: Intervention, CP:
(total score) group group group Communication partner, Self-tr: Self-training
Comprehen | Pre | 7.360.81) [ 7.250.97) [ 7.19(1.05)
“sion® | Post | 7.550.69) | 7.67(0.49) | 7.25(1.00) Table 9. Comparison of measures by stage and group
Expression | Pre | 5.55(1.29) | 5.58(1.08) | 5.69(1.14) in subjective cognitive-communication:
® Post | 6.00(1.34) | 6.25(1.48) | 5.75(1.13) results of repeated measures ANOVA
Reading/ Pre | 3.91(0.30) | 3.92(0.29) 3.88(0.34)
Writing(4) | Post | 4.00(0.00) | 4.00(0.00) | 3.94(0.44) Task Factor F df | Mean square | p
Pragmatic | Pre | 478(1.11) | 455(1.17) | 4.52(1.21) Cognition | Stage | 3686 | 2 87.78 €001
language(10) 5 5 .
guag Post | 5.0000.99) | 5.21(0.97) | 4.53(1.22) /Language Group | 1232 ) 2033 <001
Performance score: Point, mean (SD), Int: Intervention, CP:

Communication partner, Self-tr: Self-training

Table 7. Comparison of measures by stage and

group in communication: results of
repeated measures ANOVA
Task Factor F df | Mean square P
Compre Stage 4.34 1 0.76 {.05
-hension | Group | 1.71 2 0.30 .196
Stage 16.78 1 2.66 <.001
Expression —
Group 5.17 2 0.82 {.05
Reading/ | Stage 2.53 1 0.06 121
Writing | Group 0.71 2 0.02 .500
Pragmatic | Stage 6.76 1 1.63 .05
language | Group | 3.11 2 0.75 .057

Stage: Pre/Post performances, Group: Performances in General
intervention/Communication partner intervention/Self-training
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Stage: Pre/Post performances, Group: Performances in General
intervention/Communication partner intervention/Self-training
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Fig. 3. Pre-post differences in groups: verbal working memory, expression, subjective cognitive-communication
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