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Purpose: Working memory training for Alzheimer’s disease (AD) patients may yield everyday cogni-
tive-linguistic benefits by facilitating transfer effects in multiple domains. The purpose of this study

was to investigate the effects of working memory intervention and differences on transfer effects in
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type of intervention paradigm like core training (CT) and strategy training (ST). Methods: A total of
24 patients with mild and moderate AD were divided into CT and ST group (n = 12, respectively). Af-
ter CT and ST interventions, we assessed their transfer effects on linguistic abilities including reading
comprehension, figurative language, word fluency, and discourse production. Results: There were
three main findings. Firstly, CT group improved significantly in figurative language, word fluency,
and discourse production. Secondly, ST group showed the significant intervention gains in figura-

tive language and discourse production. Thirdly, CT group had higher transfer effects in figurative
language and discourse production than ST group, while both were similar in other transfer effects.
Conclusion: This study proves that effects of working memory intervention for AD patients are dif-
ferent in type of paradigm, and thereby presents a roadmap for increasing the efficacy and utiliza-
tion of working memory intervention in clinical settings.

Key Words: Working memory training, Alzheimer’s disease, Transfer effects, Paradigm,

Linguistic abilities.

INTRODUCTION

21719 (working memory) H443F Q1A A2 E ¢l €
3%k o] YrF oz Hgdsk= 1A AlAoltH(Klingberg,
2012). & L/ PAEe] thefet Ao AEE Haskal ©7]4
0.2 APelrI 2431 o) Boishs 314l SefolckPeach
& Shapiro, 2012). 2171219 &% (capacity)<= 7Hle] w2} ok
e, Alss EZFRE o QA T o] wjg- At
(Conway et al., 2003).

2719 ] Ak thekek Q1A 2 oAk EA
ok ok AAIRD 271 5Fo] AlRtEH 7
AotAY Agls 1kl oY
) o] &2 Il o] o] Sdat AE, oA, HEO| o=}
22 Ady7lsol A2 E9=]A] 3tk (Lezak et al., 2004).
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1 & 7] ofall, At 54,
Qo] Ae] &z T ANFARI ¢lof 7] Fo] AstElth(Borella
et al,, 2008). ¢1of EFof| gt 21719 9) Fa= S5t &
8] ApIake] FAd, A B, ol 5 ol 24
tch(Peach & Shapiro, 2012). 2F¢171912] A5tz oJu|r(se-
mantic network)ol] A= o] 2 TEE ojn] AL w51
geks] AesiAU A= 4= glom thof Aojsly] wEol |
o] AtHChow et al., 2008). T3t ¢10]9] oju|e} 117 318 &
g TR Hhats T3t A= 2R71el A o=
Stk (Borella et al., 2008). WEbA 2Fd7]jo] Yo% Ho}
oA B o] 2 Adut SataE el Aol wolrith
&=3slo]HH(Alzheimers disease, AD)}2 7] THAIHE 2}
A71919] Agto] Yebdth(Lee & Kim, 2019; Peach & Shap-



iro, 2012). AD9] 2¢J7|9o] &4 s
o] Wojz)a1, &3] 2+¢7]9e] K3l FAl(executive control)
o2 AD9] H3l(progress)oll ™% T17Fslct(Belleville et al.,
2007). o] SHoA= 43 129 onjel FEHIE ofsfs)
717} /g AL (Bier et al., 2008), 522 9 &Ju|F] tholf-A44do]
U didolEd}7] sgo] Woptith(Lee & Kim, 2019). 2417
oJo] AstS wZtslA| Hhal= gal AlES AT} Aglo]
A& 0.2 A= SIrH(Kim & Lee, 2019).

Al ZEo] 4] Joolt theket QIA|-%lo] Ao AF

QURZA 27|12 9] o] HZEHA] ofof gt A 9 1
Aol FE3)= FAlolth(Kane et al., 2004). 2F%171e] &
2 ZiRlof| whet Ao, ke FHS Bl el &
= 4= 971 OIEHWesterberg et al., 2007). AA = 2+¢17)
FAE &l AIX-01Y] 8 7eE0] FRISIeH FdE
2317} Wk (Chein & Morrison, 2010).
@719l Tk 231 A4l g, S ST A7 F
e s 1‘3}0]0]‘/]' A2 QIA-de] 58 H =
oS8tz T2 Helolt). 53] Ak¢71%o] DW] 5’4
A2} j‘ﬂ'@ii b= 229 A
deley, 2009), A2} IS =Y & %1% ks 48
S Zlo] Fasith

24719 A9 st 2 1 gl welial= st
cheFsirt. 2719 9] A2 apgolut -85Fe] At 5= A
Sh= dloju 3ho] th2 7] wiZolot A& o] A7 IS
71Eom A}y719o] Ar|719at e Al FHellA A=E
= thsA1 Hmultistore) 4, 2= AR 7} shte] 7] AA|
o] A%t = S A& (unitary store) 22 50| 31O
(Nee et al., 2008), ol=°fl wet 2§ 7Hs3t T4 Ffeictelo]
ZFolsict. 2441719 §F9] 7122 7)ol 288 = 9= w1t
(slop)o] =2 Hi= Asfe} 85 A= Hi= Hsfol whetx=
XXH H]—/\]O] E}Eﬂ—

5] 24719 FA HethelS 1 o = 5ke] 8.4
7|z5l= 97 ok & 99 dubd(domain-general) E=
AeA a0t Jo E4Z(domain-specific) L4LZA, o&
< HF A7 uaeA QRS oﬂéo}h o] 7]ofgich

I‘E

QYR A 7]

of OII‘

£ 12 ot oﬁ

] L ore

JI

N

(1

= 14&045}E}(Morr1son & Chein, 2011). oAt 21o]
T= Bo3he o] g0 A4S fAsk] sl A <

(Kane et al., 2004). 3 01‘?}?‘4 [AE EX oFfo] AHL} 7+
Z} AL gt Ho 2 AeEw, 2 %‘7]912§er1 sl
o] Bo ok} {4, ¢ A ety ERh o FAlskaL
24714 %%ﬂ(bufferu obgto 2 HHo| 529 Hush,
P2 ARAOAE Y LA WL A
M) AnE o] B4 a4l B4 Fee] PuE 945
B

73]1
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ol(inner speech) 7|Al& &-&3l= 23 Y<¥(articulatory re-
hearsal)o| ool sttt §9 E2 840 vig| g4 =
oJg o] Aajof 7lo] Hofst= g drvky

9 QA 134 9l

A 71s0) Fa AL 1L o] B4 advt 2]

olo] ofe] 3t9] Heje] GaFS Tk v, o] Unka] 2o
7k FAY IR Qe AVHE 2] ghioltk

a4) T (core training, CT) 2 chd-S F Uuba] 24917]
o 7| Ajel| 71281, 4 544 A= A2 Algkelal AE
31 "2 A= ¥ 82 St (Morrison & Chein,
2011). tekgt oF2lo] 285 Ao A=08 HAJ=] AL, Ha
O Alojo} w2 R 3}, Q& a7} Aot r). whebA CT e

S Bl ohFet =29] 5ol A8 4= Sk Al CT
O] A= F= A4 A 9 7199 o] Ert 23T
(Olson & Jiang, 2004). 21719 AAQ] chaFat 74 aie}

A= 8L s wtoll Ho] Ailtransfer effect)”t =
o, 53] ¢17] oJ8f, Q1A TA, =2, Y319 5= FAIR
tHChein & Morrison, 2010). 121} of2] Z$]9] A, A=,
A7t EA=o] qlo] 2471 7l F ol a4V & |
ko] 7]ofF=AE 8| offTh

Z2F SH(strategy training, ST) IHc}Y-S F& 3k 54|, 2
719 0 2RE QlZo| A olw, R 9]
Ale} =8Els 5771 Hl S-S E0HMorrison & Chein,
2010). oAt 23 eFboll Y&EsHAY B4 7eS %7\101'~
A, gt B35 55 Z318k= 7 (chunking) A, &
T A oo | & ke A, HES 7Yekes /f:”
(imagery)<& &5t ¥A| 5ol ST sfztte] szt
(Carretti et al., 2007; St Clair-Thompson et al., 2010). ¢]&-<
T2 7|198E FA8t= 7eS E85t=, A9 BEE 4

= HeEFx o g2 B35 35kslal ou|X|Al(semantic knowledge)
T 71719 &l AFE AEE 1He] e AR o
2hA] ST= 24719 714 AFA1] 8=t

2 SR HeE 249171919 SHAIE Iujth WS FtkE R
w3l ofulof 4] 2Hel7]e] Talo]glal B 4= gltk(Morrison &
Chein, 2011), 12Ju} Hoji 2e17]0lo] 232 o] 9]
off X} 234201 Z#E Fslr] e b, 54 2471 =l
gt o] 3R] Qlck

ST} Aap/del thgh Asll= thesieh. LA Hek(e: 4
st ZA19] i SAE ek, Qe waeHA &5t
7)) 83t ZFollA 7152l mado] JFEA,
okt WA 2 9] Ho] AHE B 3% Hf Ith(Carretti et al., 2007),
e 54 719 AEro] tigk 9wt ot 1 Ao =%t
% L0 (near transfer) A e, AlkAlo] H oo
gjgt Ydo](far transfer) A7} ojojslch= A= ATHSt

A

=

BHES 5He

T84S AL

s
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Clair-Thompson et al., 2010).

QUR|-OJAkaFo] SA FAo|A} theFRl A7 2] AA
A=A AQQ7190] Zh= FaAol® EotekaL, o] gt 4]
ARl SAU 2L aapdol| et HE= ofF] mju|gt Aol
53] Aujel 22 AdHeeta Agke] A9 A7 SAE
BIE SRS 4= olar, AAFE QD Hetof A
= FALEA 4o A
71098k 4= Sl oofl i A-tollAl= AD SHto|A 2719 71
Aol A% F T sfeiciel Z CT9} STE Agatel 1 &
S AR Aol vlmeka) Gk, TAZ AT 2A)
= ohew 2

3, The $=e) Adrlel S Aeltilol H4E % AD
Aol A AR SA A5-9] Zpol7t UEAIE Yokdth

A, Ho] mate] digt F ok 7He] Aol E H|wFO 24
247190 SA 2ot e] 3o] Aol sl tigt o] &yt
of FF= vA=A AESICh
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-
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MATERIALS AND METHODS

A= BEollA F5=9 AD A F 2495 o=
o5 Al&Al 29| HolA oA 9 R8¢,
st 74 OJOVH AlE =2 FHEACE A8 AZ97t
National Institute of Neurological and Communicative Dis—
orders and Stroke and Alzheimer’s Disease and Related
Disorders Association (McKhann et al., 1984)2] 7]&of u}2}
ADZE A5t 2™, Clinical Dementia Rating (CDR) (Mor-
ris, 1993) Fwo] wat ZE=(CDR = D F5=(CDR = 2=
BRE A5 AR o5 A4 64 ool meL 1
© ASolgirk
FA) el w2 o] wakg wlwsh] gls FEE, 217
A WS Tefshe] AR S 247 1294 CT gt
ST #gke 27 B=2si9ic) o7, A, w8 94 Korean Mini-
Mental State Examination (K-MMSE)2] &3£o tfjgt 5214
HAS A3t A3 A=-(F = 0.234, ¢ = -1.061, p = 0.633) 2 A
(= 0000, p = 1.000), 25 A(F = 0269, ¢ = 0.154, p =

Table 1. Demographic characteristics in two groups

0.609), K-MMSE (F = 0680, £ = 0901, p = 0.419)¢] R3ZAF &
om|gt Zfol= IRtk

e, A, We 94 K-MMSEQ] B+t 4 w&#Ha}
o] QISHEAISHA E4J2 Table 19 AJAISHICE

ofrt

o7 £

A=Ak Em
A=A b 2 Aol 212t 18)7]% Aashrk
24 axel ﬂﬁﬂo* 522 B S8 wol & A

(word span test@t =22} = AAHdigit span teshE AT

o] & HAR= Sung2011)2] T Z|A8E7] 34| (pointing task)

off AL A& o] Bt whebsl7|(word forward) E 7]

T3 whebakal|(word backward)o] X §HTh S £ 74}

+ Korean-Wechsler Adult Intelligence Scale (Yeom et al.,

1992)9] 319 AARRI S=A} viZ2 uebdsl7|digit forward) 2

ATz webdsl|digit backward)E -85kt of & 9

S Z0) i whetasiz s 3~07), 7R nhebal)

7Ne] who] W 2} B2 o g 717k JLAlE|of Qi)

olo] S APiefmtel 4, QA e olEsh of

o AE 1) % 47} 5F9) BS BrIelch & ADS] &

%‘7104 %%k% ool 5 5 Wl A, 7] olslof &

o=
012, 5t 4172012 7052 ol €72l wisied 51
Sol g4, Hlf2le] ofal W W, sHalofi: vjofele 23t
3 Q) See] Fa o ERlo] slETHLee, 2017).

Q7] olals % 27l Bako.z, o] Z3H ok BAu
FHHOR olozl B0z TAHo] qirk, ulgloli= of3
9o ), EA 9o} 1) Bao = Hrhsheink ofs) Gedel
Sk 49, TeTol e 4o] mtun, HH gl A
of sgshs 4 B trehlis spol

at)
2
Jo
NI
O
ox
flo
)
N
N
_?L
N o
o
)
1o
=
2
b
o
Ho
2
uo)
2
0 :(o
o
ox

Characteristic CT group (n =12) ST group (n = 12) tory p
Age (yr) 76.83 (+ 4.67) 78.92 (+ 4.94) -1.061 0.633
Gender (m:f) 4:8 4:8 0.000 1.000
Education level (yr) 9.33 (+2.84) 9.17 (+ 2.44) 0.154 0.609
K-MMSE 17.08 (+ 4.19) 15.42 (+ 4.85) 0.901 0.419

CT: core training, ST: strategy training, K-MMSE: Korean Mini-Mental State Examination
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43193 (Laws et al,, 2007), A= k=t AJQle] FLof W AR
FA|O L] 54 HlEof| At s cHKang et al.,

2000; Shin, 2008; Shin, 2010). §3} 52-& ‘oJo}7] thA] &3}
7] IAZ FrFelqct o] Aoz TAE 15 52 T yg

& oh] WS fEshs BAlolth
AP 4ol 2H8E 7} 882 Table 201 20F5H%C)

A9 sctdef wet CTeE ST Ao &2 e
2kd71999] 7+ 714 51 IAlE=
A shehels A-8-5H3Ith o= Zimmermann et
al.(2014)-4 271 S RIS FEste] & Ao H
A 9F ol teof| BHA| A7t 2 adolnt ZF TAlol= Alw
7+ A7 (visuospatial sketchpad) ¥ -2
loop), YA +=7](episodic buffer) M 471387 (central ex-
ecutive)2t AEE 1270 §-32] TAEo] =Tk 1Al
A= I8 4K (figures sequence) W SAF 2wl 19
(missing one) X $171/THA] Hal7] IA7F AR E|QiTt. 29|
o= 9A] <=A(position sequence)Q} THo] B2 2}7] =A]
Sh(self-ordered task), $171/chA] Dslr] TA|7F -8 Sict. v}
Ao 2 3dAl= B a3 Tol AkE, ofnlX]
7171 A = =]}

ST A A= =LA Al GAZ A=k A §IA
& AR, AAE 2= H2 F ST du 2 ed

H55E 3PFets dAlolt 2 AlEntet 17]9] E4]
A, olof| thsf| 2~87171A] Tho| 5ol AA|E ). o
o] gh=r AdRlo] &b ARtz o9, on] Mg
HE =2 udsle] AASHITHKIm et al., 2015). ﬂ{'} U]
A Tho] HEo0 8 FAE ME= 27 14704 F 284 E0]
o}, & WA= A A DAIRA, o] dAA eXh-&
Hel A|Eo] dis A1ZH4] o|u]x|E wEal o]of Fetsl= 1
H7I=E AEgic Jf7tes wholo] on|E THA] - 244 -

313 (phonological

1 0]
=, ¥l

= 554
1

R IS Y

Table 2. Pre-post assessments

M Lee & B Kim ASR

2 LI 7= sk
to] 28 mfs o}, o] WG mE %asm A
AE7} EQ5t uhalo 2 27}

7] &7 |(storytelling)” HA| = -5,
A A QHRSS HRl A Eo| dial] 2 olopr|&

ol o= 4
o 5 S do] H55 IR o] & W YRS M2
AL R A 10 AIEZE FUT A o2 S,

CT 9 ST A1) Al W& | Al= Table 33} 4of] 242} A|
ASFAE.
A7 Ext

2 Atell A8E CT % ST Ffeeh> 22 Al dAofl 2
A YR & 7124 & 13171, $A ©A 109]7], Ho]

A=A Figure 1). 25 WA= & 85
&2 0 2 APk 7|24 9 o] 13} gl SA
A AT 2 14, A dAls 23] 45 9 13 274

TS wetdE 2 %BM oje] deEE gtetsly] 9
st Sl A WA 2)71e] 2elr1e] o A

o} 24710 9] 7 8kl Fell didste F M A, Aol &
o] 47 sk¢] Gl 1‘41?* 57 BAE Aol dglol

Q)& AAJEkAct Hrtel 4% AR Bt 20~305-0]9ick

271002 o] Fap Seat Fof et 27t St
TAE kst AABEE.

&7] olsliolA Bl zo] gkl shupe] 27gat ofof gt A
B FJE Aol AW H A} o8 o ¥ 47)
9] tho] 2 2 MelsleE 3ok 27 Eafo] BE AERS
A 278, 170 RS A1 14, o] 9] Hhg-2- 032 F-ofshirt:

o] IAlE S, A w87 olshE B7ish= 3
BZE: v 3 'g2ol BEE Aol sigete 29E 1=
H8)E 242 AP 02 AR 5 3700 B & st Al

Domain Subdomain Total score Task
Working memory Word span 0—17 Forward
Backward
Digit span 0—-17 Forward
Backward
Language Reading comprehension Sentence comprehension
Figurative language Comprehension/expression
Word fluency - Semantic word fluency (‘fruit’)
Phonemic word fluency (‘)
Discourse production 8 Story retelling
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Table 3. Description of core training paradigm on the working memory intervention

Component Step Task Example
Visuospatial sketchpad/ 1  Figures sequence Remember the presented shapes and speak it in order
phonological loop Number list Speak the list of numbers presented
2 Position sequence Remember and speak the location of the presented picture
Word list Speak the list of words presented
3 Complex figures Remember and draw the pictures within a limited time
Word generation Speak/write the words of specific categories
Episodic buffer/ 1 Missing one See the first picture and speak the missing one on the second picture
central executive Reading/retelling Read a story and retell immediately
2 Self-ordered task Point to a previously unselected picture of a set of cards that are out of sequence
Reading/retelling Read a story and retell again after 5 minutes
3 Images and text See related pictures, read a part of a text, and complete the text

Reading/recognition Read a story and answer questions

Table 4. Description of strategy training paradigm on the working memory intervention

Step Task
Process Example of stimulus
Rehearsal Reading a set of sentences I like something beautiful
Listening to a list of related words Rose-dress
Serially recalling related words -
Reading a set of sentences I like something beautiful
Listening to a list of unrelated words Carrot-electric rice cooker
Serially recalling unrelated words -
Visual imagery Reading a set of sentences I got dressed up for the party
Listening to a list of related/unrelated words Suit-hat-watch (related), desk-computer-pencil case (unrelated)
Creating an image for each word Desk: square/classroom/book
Selecting a picture card for an image -
Serially recalling words Suit-hat-watch (related), desk-computer-pencil case (unrelated)
Storytelling ~ Reading a set of sentences I did grocery shopping
Listening to a list of related/unrelated words Bus-coat-potato-wallet (related),
medicine-camping car-monkey-bed (unrelated)
Making up a short story of words I put on my coat and went to the bus station. I wanted to buy fresh
potatoes at the grocery store. But I did not find my wallet
Serially recalling words Bus-coat-potato-wallet (related),
medicine-camping car-monkey-bed (unrelated)
SHes ot AWhe2 27, 5~10% W AWk 14, 102 & 2% § ohA] Wl Sk ojopr] thA] W] IpAlo|H, F
AHES B @Rk 04 Fofsigleh ulRelolo] 3 e U4(coherence), 33 d(cohesion), 8A|(proposition), &
A oAl esinte] &gl Zh=dl shHold 7] (pauses) AT 471 Aol sl 2 71l Hﬁ"?}b =
FUoleha Hhe £1 AP ST USRS sjul, gyt o et S AT T SIS AN, A Sof B
58 28, 4o 8L O} £8 boT AN 0 A 4 el B, sk A 5ol v} 47 A0,
FFR] 7 17, 0l wh-goll= 03 Foshaith 1, 0=, 32 digAL A HFAL 28 BHE & é%xﬁl
Solg AL onld @ S9H Tolg A IAO) 2 W o) ol whek 37 M, 1, 0 AT WA A B
off sigsh= Tots ARt AR Woll et Wol Wl H gAY ol whel 37 A=, 1, 005, 22| 48 2s} 7
EE oy A Aol ohe) TARlA AkERt Toje) A Al 8L ST AP vERd 42 Ho(E)ell whEk 28 Ak(, 0)
S ghikstel SR Ao £ Aok FUAe A9 7 Wslnleh Y42 Yol +
"ol e e WA 5 FAC: S H e 5 L B AT HeR APgsieich
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Baseline stage

1 session/pretest

» Working memory test

« Language test

1

« CT paradigm

Intervention stage
10 sessions/training

Visuospatial sketchpad/phonological loop: step 1—3

Episodic buffer/central executive: step 1—3

1

« ST paradigm
Rehearsal/visual imagery/storytelling

Transfer effect stage
1 session/posttest

Figure 1. Intervention procedure. CT:

» Working memory test
« Language test

core training, ST: strategy training.

S TA

A DA =
S A8 THTable 3, 4. A
3718 stark.

CT 9 ST HehS gjiAfe 2 7F 54 szt
= 37| 30~40EH4 = 10

CT Hhejctel
CT SAIAE 2Hel71o1e] 47 7142
CERE OE BERERE LT ES
IkAle] Bk 71 B e e el e AAE =R

AV, AZFE) S 71008 T AR Bebs 1 A z}xﬂ

2] A w sk Gx

27 B2 1362
= 32 AR £8 % 5 S ERE SRS -6}
ea ofli= 3 WA 7=

a19) IS 74

>l

A=A A 2571 9 TR G

©: AH-e7rp-Fd=ARdr)el | e 5 F WA v=
©: AN-e7r-gEelA vl 1749 THS Wk w1
o A, oloprlEl: FEY oloprl)E $al HHlE thA] wat
= N/ T BAZE ERE I, H5o] gk ol
S a2 2~67, A= B2 olop7]9] 82 5 107171 AIA=
et 1A 9] = TpAef s APEE]] =33 o] 70% ool
7L GME AT 7] 3o 80% oY - 2dAE
AYshgich. DAz Az gl g7 =59 vk, S5k hofd
gt ofu] B 54 ThA, ojoRr]of e F71AQl WiE-el: ¢
o] %2 kol the F=0l A1) ol AlFHIA
21:}74]4 *l” %;71% 2 &2 28] Feide AAE 2

=

**1 Jw Xﬂ*l% to| BE(]: du-F-HE)S ue)
Shiz Thol S5 IAPE ARSI T B S5l =9k

ol 2~671= FHEEUk YA &7 E ZOPZ‘J 7] el
© A7 b JYER A e AEC]: S-x-2H)
5 ool AeskA] o2 THE shA 77l 7}71 A8t
IHA|(self-ordered task), ©loF7](@]: 43 olof7))E ¢l 58
Sof] ThA] Hob= 71T Eelr| BA7E 23 I olof
719 ARe2 1Al Hlsl Bt 2~3702] Zo] o F7HE3L
th A7) A8} BA|9] 7=oll= 3~6719] TS0l AAERL
AL, A= e olopr]9] £33 F 10707 A=A 25419
= dpAof] wsl] APEAIQL 3i=o] T0% oldolAY TS
A g7t 3-8 o] 80% ol A5 3HAE HHskeick
A== A S A2 A9 vk, ARt a3s aeAu o
oz 7|7 =AlSt 2HA), ofopr]el BE F7HAQl W
©: T kol AF A7 el ) Xl%ﬁ}f’i‘:}
3TAIS] Al AR 9 S aE] 9Y ﬂi% AZE W
of TR E: thE ] A How F4H 7 =
7198to] el BT O 2|, 54 el 7ol @l
ot TolE DopAU 2 Tof AE AR sk
TR 5709 o of| whet AA[SIAT BiF== 5541 o] oF
o Aelo] Ap A= o312 Zskal(Kim et al, 2015),
ofu] AP 9 Ak Rl=E aPste] 10719 13 254
o2 AAsieinh oAl @571 2 SR dde e =
AE T-E): B 7P)E B 29 9RE ok o W
&= eAJste] Wl olux|ek & I, olopr| (el @5 o]
o7NE ¢l ¥HE Rl thEsh= 7I/AQ IAIE AR
SHITE A= o2 A9 23 olobrl= 242t 10714 AR
AL, AH7I/ARY Ao A2 olopr | 3~570 4] AR ]lTE. 3
A= Aol thet 3 Adaglo] $= AR Z13E
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A= APA-ARE vlal A A (pretest-posttest design)oll
71%x8tgaL, EAEA T2 8o 24 SPSS 21.0 version
(IBM Corp., Armonk, NY, USA)e] Z-8=|3ch dAzat A,
W5 ¢, K-MMSE Al et 7k9] #Jol7) Jer1E 249l
5] Yol =Y EE -7 (independent samples r—test)= A}
&AL, 71 BA Aol ZAS HAME 3 AAISH
o oS e s AAIRE S A9 889 ZolE 4
ol7] flalf Bl FAHR S A2 V|-
A% (Wilcoxon matched—pairs signed-ranks test
o, AR-ARE bl T Ale gk Sagee] Aol
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RESULTS

B H=o| pels Hiw

T AdollA A A9 3ol 2fo|7} Q=5 Hluwgt
A= Table 59 601 242+ A|AI5HAT

CT Aete] Qdof ZHoA H{F10|(Z = -3.017, p < 0.01),
ol AA(Z = 2,694, p < 001), B8} AHE(Z = -2937,p <
0.01) FEo] A Aol vl F-on|skA| Fd=dek Hhde ¢
7] olélli= FA= QIgt AalrF YehURA] QFUTHZ = -1.732, p =
0.083).

ST Heke] A$ H]9-of(Z = 2449, p < 0.05)9} B3} AL
(Z=-2003, p < 0.05°4= 54 T2 2to]7} F-ofu|gh vt
. 2)7] oJ3l(Z = -0.577, p = 0.564)2} Tol-5AAN(Z = -1.926,
p =0.541)2 A &7} glgich

2red719] ZHolA= CT o] ©of H(Z = -2.889, p <
0013 52 Z(Z = 27724, p < 0.01)ol|A] A4 AF2] zo]7}
FroJulgt Zlo 2 vepygth ST Aehe o] Z(Z = 2739, p <
0013 522} Z(Z = 2714, p < 001) A BFoA] 24 &
7} o]t

20| Smfoj chat FEH 7+ Hlm
APA-AE2] Ffole] o] F Kk
efrielo] o] Epo] n]X|t G

S vugo 2x FA| g
ol tH(Table 7).
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Table 5. Cognitive-linguistic abilities of pre and post intervention in core training group (n = 12)

Domain Pre scores Post scores Z 4

Working memory

Word span 3.67 (£ 2.35) 5.00 (£ 2.56) 2.889 <0.01

Digit span 3.08 (£ 2.27) 425 (+2.42) 2.724 <0.01
Language

Reading comprehension 1.42 (£ 0.67) 1.67 (+ 0.49) -1.732 0.083

Figurative language 4.50 (+1.88) 5.83 (£ 1.99) -3.017 <0.01

Word fluency 7.50 ( 3.69) 8.63 (£ 3.96) -2.694 <0.01

Discourse production 2.53 (+1.15) 3.33 (% 0.70) -2.937 <0.01

Table 6. Cognitive-linguistic abilities of pre and post intervention in strategy training group (n = 12)

Domain Pre scores Post scores Z P

Working memory

Word span 3.83 (+ 2.76) 5.00 (x 3.10) 2.739 <0.01

Digit span 3.58 (+ 2.97) 4.83 (+3.24) 2714 <0.01
Language

Reading comprehension 1.42 (£ 0.67) 1.50 (+ 0.67) -0.577 0.564

Figurative language 4.33 (+1.78) 4.83 (+1.80) -2.449 <0.05

Word fluency 6.54 (+3.89) 7.54 (+ 3.68) -1.926 0.541

Discourse production 2.69 (+0.94) 2.90 (+0.79) -2.003 <0.05

Table 7. Comparison of transfer effects between two groups

Pre—post differences

Domain CT group ST group N P
Working memory
Word span 1.33 (+ 0.78) 117 (+ 0.83) 69.500 0.880
Digit span 1.17 (£ 0.94) 1.25 (£ 0.97) 67.000 0.759
Language
Reading comprehension 0.25 (+ 0.45) 0.08 (+0.51) 61.500 0.422
Figurative language 1.33 (£ 0.65) 0.50 (+0.52) 27.000 <0.01
Word fluency 1.13 (£ 0.83) 1.00 (£ 1.49) 71.000 0.953
Discourse production 0.79 (+ 0.60) 0.20 (+0.30) 23.000 <0.01
CT: core training, ST: strategy training
lof ol High Ho] avh= IpAl| met 2A Yeydth. DISCUSSIONS
H|3-210J(U = 27000, p < 00D} T3} AU = 23000, p <
00D T LS| ALE-ALE Aolt felulalgiet. ot A 2 Aol dvlel F4) shefriale] o] AD el
o] FEo] TA adtel ToAREE oAnfetet ok df o] SO tigk Mo Autol] ojudt FFE vIR=A] HlaLs)

Z2 02 Q7] oJ3(U = 61.500, p = 0422)¢} Trol-3-AA(U =
71000, p = 0.953)> et 7Ho] APH-ARS 2ol 7} F-oJu]}A]
ootk & A vl S0l S At FFS FA
etk

217190l tigh Ho] miHE A EH o] Z(U = 69.500,
p = 08801} =2 Z(U = 67000, p = 075914 F Ft 7k]
AP-ARS Zpol7} frofmler] okott & 2971 A sfect
o] F3o] Z4f7]del] et #o] autel S nlA|A] kT

%A} ©1% 918 = AD kol CT 9 ST sfefriglo] g2
211710 FAE A2t AT 5 34 A0 Hjo|2 nraz
Ap gkt T olelgt Aol7h T Atk k] oA vl
ho.z FA sheiekele] fralo] o} elel Thet Aol ww
of ujAlis Rre BAsie

217]0fat T2 QIx|-lo] Sele] ARkao] HrtEuA &
21710} ZA10] Eo] Ft =0l7 SeiA L cKane et
al, 2004, oL} M2 & 5 2hgl7]olat peig 7)), 2e)3
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57 Alsolut 21of ofsfl 5 2719 7IREe = 7F Q1A] A
2lof| Qlof 2+d719] SA 2] Aol a7t 5 Hl Utk (Borella
et al., 2010; Carretti et al., 2013b). £3| 7|44 ‘%‘(amnestlc)
mild cognitive impairment EAF|A] FLo] {171 SAE A

Alst AR|1ZE 24719, 5548 A 71719 SH oﬂ/‘i At
Zolat= B 17} Ik (Carretti et al., 2013a).

24719 SA7E o] ol n|A]= adte 2 ol 4
of =k AE =0 A7 FAE tn':P% 19 Q1o
olali7} ZA AL, 670 Tl oo thgt -4 axrt
eI tH(Carretti et al., 2013b). X11'?01] qesl], 419
7 gr27| 5 AEES SFsAY 85t Bl 7190 B
3 ARE Aelsl= o] &kl tﬂ(Peach & Shapiro, 2012), =
e Tl Bt AD ko] 58 43t o] B)4e] At

=, AL 9l Qo] ofsj7t ATt
q1_o1 A Z0o FA) Avts ARy AaE T2 7
o] SA7E B 7197 ol S FAAI

i
i_
mln

710
o] 9Ith(Lee & Kim, 2019). #4-& AH&317] flgt Al
247191} 2A| Qo= S At o &
o] FEAo|n = ol thgt FAE Bl =& T

1€10] B-8/43-& =Y = Stk A] 7|9k X]-»q(poetry—based
stimulation)¥} =2 ¢lo] 7|9t A& HaYsto] 2t I A
£ A3t Tolf3Hg, B3t AME s8o] FdET=
tHZimmermann et al., 2014).

= c’:]:rLoﬂ/ﬁL H|-1oj9} 917] IAIE F3 o ol &
< A E=Y|, CTe ST HdolA 35422 Hlf2do]
o] A Eﬂﬂ} sl UebgTh vl E A2l
A= Hd4 SRS s&ote Ao S0l &
(Benitez-Burraco, 2017). tt394 Al 2442
A4S o FH, HfRlolE Aefskal AME-St= 5
Z1th(Benitez-Burraco, 2017). 21712} 7]A|= o] THof|A]
7 ARl gk gtk AR vlfdo] olsf, 719, A
7)1 3t Al dgko = ¢lgh Q1A|-¢lol4 ¥ste]
{ o EHloleh= A+t Axk= Uth(Lee, 2017).

2 Aol $17] olélli= CT Y ST At mFolA 24 &
A7} EpA] ekt ofefl thgt At Axb= bk, CTY
Aol AP} vl 2A e 3 5 shE ¢17] olelE
FE= Ad7t 9t (Morrison & Chein, 2011). HhHof| o4 A7),

2 T (i d
ijﬁquol ©
_erlr_p
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ol‘
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—E,—ol:
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AZFE A, olobr] Welr] & theFet ST A=hs 2-831H A
A m27] 58, At 58 T2 EEY ¢ olsliols 93
0| 2|#] @H=th= W1 QITh(St Clair-Thompson et al., 2010).

Hlgloje} ol *é, go} AL T2 AT Qlo] 4
= 27} RS mEoA] felulsty
T Aol SofspA AR Wb, ST

o= S Bt AT ©HEF A2 ¢ofo] om] W A,
3Hg sl sFH o ® HEE R ADY| ¢IA|-41oj3] 4=3)E
S sl WEEcHKim & Lee, 2019). £3] 93} mkA|o| Al &
e oA XA, ouA s, FAM &8, AX 29
S W Eolg AR Ao AR o =ole 3
5 27121 28 91A] 71419} A AE CHKIm & Lee, 2019).
5] B AArojlA] 283 CT wfi2ithel-S Baddeley(2009)2] 2}
719} mdof A Alet H7IE, 2 e, A &5
FTAAY719F B 5] SR AAERI o= 7o
Jl, Th2 519 AAZFE ] R o} o] R o) 22k Yl

w2 2o, AAZ W 7t ojn|A] B39 g,
24719 ok9] AARt th2 QA AL oAt T BYt
Ao g thErh 2 AtollA yehd CT okl 54 A&t
= B3} 22 1A o] 71Fo] Bl A7 S
9 A=55 Fo ekt o AR HZimmermann et
al., 2014).

ST= §33) f4], 24719 0 2RE 9] QlEof auA<l i
gotelo = defA ltt(Morrison & Chein, 2011). o= &
o] HA-5 aste= A9 98S SXIAI7]= d aabaild],
25 U A Bugt Ho o) Hef Fo] tiaEAolth(Carretti
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Ht}(Olson & Jiang, 2004). 974 CTE ZSE- ?_l— %XH o] Zo]
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