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oF=5}o|m A Z|ull(Alzheimer’s Disease, AD)= 7]91&, ¢10],
Wit 242 A AEE O Bl 2 FF= Al
717 &5t el o] E|a)A] A3lo]ck(Lamptey et al., 2022; Sheppard
Coleman, 2020). National Institute of Dementia (2022)°f] ©=
, 20231 9F=5-0] 327 Z|uff 2R} = OF 1009 B 0=, 2030

Objectives: Alzheimer’s Disease (AD) patients characteristically show a decline in various
cognitive functions, including memory and language skills. Additionally, naming deficits
are evident from the early stages of dementia in AD patients. This study aimed to consider
these characteristics of AD patients and develop a semantic feature analysis based on er-
rorless learning. The effect of this naming treatment on the language and cognitive abili-
ties of AD patients was examined, with participants divided into treatment group and con-
trol groups. Methods: Ten patients with early to severe AD were divided into a treatment
group and a control group. The noun list was individualized for each participant, and to
prevent the production of errors, the researcher provided the names and semantic fea-
tures of the nouns, which the AD patients then learned. Results: The treatment group
showed statistically significant improvements in naming trained nouns, semantically re-
lated non-treatment nouns, and semantically unrelated non-treatment nouns. The control
group did not show statistically significant improvements in overall noun naming. In the
treatment group, the performance in the Controlled Oral Word Association Test (COWAT),
specifically in naming animals, significantly increased post-treatment compared to pre-
treatment. In contrast, the control group showed a significant decrease in digit span test
performance post-treatment compared to pre-treatment. Conclusion: A semantic feature
analysis based on errorless learning was effective in improving naming performance in AD
patients. It also had a positive impact on the enhancement and maintenance of perfor-
mance in language and cognitive tests.
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| A AT Qe RS Ao 27] Aol 12/49E Kim &
Kim, 2014; Omerovic, Hampel, Teipel, & Buerger, 2008), 2|tf] 57|
o) ol H A fiHo] A wler FAE 4 B 4 et
(Gitlin, Kales, & Lyketsos, 2012). Jutkowitz 5-(2023)-=> AD 2}2}-9]

Hloked] FA} E3halol] BhAe] ate] A8 S 4 L, A}

rr o

1427+ 7, 20401 0l= 2261 T 0. & F7}3F A 0 & o] 4L o]
oIl ZJuff #HE]E 5t =7} T BB 1=0lR] Il Qo] 20214
7% o] B0}, 2070Wl= oF 194.2% U7KR] e Ao

A=tk (National Institute of Dementia, 2022). @A 2|ufj 2| &
Qlel] TheFgt oF & A A7 A= AL Qlek. et B oFE

TR U =

Copyright © 2024 Korean Academy of Speech-Language Pathology and Audiology

82 vl A7k 2 7loll B8 Holek SRk wrelA] Aoy
B2 93 A4 10) HleFR A %4 el L asi

olFt7] 2% AD AP} AJul| 27]5E Kol FAo|H
(Appell, Kertesz, & Fisman, 1982; Kirshner, Webb, & Kelly, 1984;
Martin & Fedio, 1983), AD $k2}2] 0]3] A A, oJu] o|5), 7|2=dx}
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22 A]7)5 Aste} AtAdo] Itk Mueller et al., 2020; Salehi,
Reisi, & Ghasisin, 2018). AD $k4}2] o] 50)|7] 52 tjw o] 50
7](Confrontation naming) ¥ £4] @2 ¢4 ZHAHControlled
Oral Word Association Test, COWAT) 5= =3l H7}g 4= ¢lct
(Lee & Kim, 2011). tfH o] 5 )7 A= AR] 17 E= AR
W B3 of5}2 Hakt BAOIh AD BAFE A o]
3f] oJu]22] @ F(semantic error)E T @o] Ho]u(Moreaud, Da-
vid, Charnallet, & Pellat, 2001; Peraita, Diaz, & Anllo-Vento, 2008;
Rogers & Friedman, 2008), |1} S5 =7} Aaf|da4s 2 o]&
7] 4=382]-S- HQItk(Bayles & Trosset, 1992; Chenery, Murdoch,
& Ingram, 1996; Silagi, Bertolucci, & Ortiz, 2015). COWAT-2 1
o] 57 wiol shalis Hols A& 42 2 AHEaHs HAl
o oJu] G4 7E,4/\}(Semantic fluency test)Q} &4~ T",—%"‘j FaUN
(Letter fluency test)= G450} Qlck AD $A}+= oJu] {34 A
AFA] 7 Tedlo]] Hlgl] e 4=3¢2]E Holw(Choi, 2010; Olmos-
Villasefor et al., 2023; Sailor, Zimmerman, & Sanders, 2011), 3t H1
Upehd 18- ¢lolo] Holi= 27 Wk rk wkgo] Ul ¥ of
A5 Ak Ak o] o] o]l B M- T} Kol 217
2] WHzo] ¢ 2} I ThH(Park et al., 2006).

AD A ol hy] BgellA] chofat 072 welc ofeiat o
ol 9 A1, W o}l A el ARz ol
Aalo] A, 2|31 T HALF50] Itk(Bowles, Obler, & Albert,
1987; Greene, Patterson, Xuereb, & Hodges, 1996; Kim, Kim, &
Na, 1997). o]= lalaAle] A} ollE Auo] A= olst
A2, gt e A7 Ee2 ofn) A4e] 227} 3ol
A2 08-S W v ofu)E ek o] wApE Ao}
(Flanagan, Copland, Chenery, Byrne, & Angwin, 2013; Hodges,
Salmon, & Butters, 1992; Martin & Fedio, 1983; Salmon, Butters,
& Chan, 1999). AD 3A}=-2 X|uf] Z7]o)= B3 0]3]2] A9 H
28 o3| e 4 ATk TR ol A 7Ieale o]
}-2-0] Qlth(Done & Gale, 1997; Hodges, Patterson, Graham, &
Dawson, 1996; Laisney et al., 2011; Rogers & Friedman, 2008). 2]

A AR AS O a0, o19) Al A S o)
AL h) WA S AL AR AE ] = FEolthe o 2
Z] ¥t} (Chertkow & Bub, 1990; Giffard et al., 2001; Hodges et al.,
1992; Salmon et al., 1999).

o] £ 5 A0 2 ol AHEFHE S L
OJu) A £ A (Semantic feature analysis, SFA) A7} Itk SFA+=
S o) P ekl ool RIS slek
HHo|TH(Boyle & Coelho, 1995). SFAE o] &U)]7]0] ot Ho]
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Aol Be] FAE S48l 2 A S 5l0] Si SFACARE 9]
4g gty eluapdold 54 ofsie} weie 57, 1
&4 5 9Ju]t}(Choi, Kim, & Sung, 2023). W2 A13)H+
< SFA7} Alofs bS] ol 57| 58 el APt Sle=
1 315}t (Conley & Coelho, 2003; Hashimoto & Frome, 2011;
Peach & Reuter, 2010; Rider, Wright, Marshall, & Page, 2008). T
B A58 SPA7} EAIEAS] S AP Bk oh]
o B2 ALY 2 AME ArbEeS B sk glct
(Boyle, 2004; Boyle & Coelho, 1995; Coelho, McHugh, & Boyle,
2000; Kiran & Thompson, 2003). Kiran}- Thompson (2003)-
7 AolT IALE tV g0 2 SFAS 283l ol 57| SAE A4
SHAAL, ofula] BAAo] olFth7] =3e ol viAl= dEFe
sy gye), Aol FAY e ojsie ARl ujet A o
LA 2 SASFATE A A (Typicality)olgh ofwst HEE o 32s}
HIg olufghe}, ARl ofphz LiHEO T ARHEo) S
8 A7) S50 2 w8 dolo|, ulH e of)
o] 749 ¥ ollAl B SR BAE 71 WIS} R ofgis
SPlte o0} SR oIS A S A S
314 She R of ol vt - el= FAslo] et Lick
t}. Scholl, McCabe, Nickels®} Ballard (2021)+= SFAS- Ao 3}
OF & ATS SHIGE HoS At A #8813k = @‘% B
Aol E 7] s =0l F-osHAl st e, 53 A
SHA| o2 AolF s Y 2 i A4S Hlk Ol
E SFA= Ao ShatollA] Eapafol x|t thE ool
HojZ Fxpol A A5 uh= Fole] E4o] W 22 5t
o] FQsltial =2]51%tE. Wambaugh®} Ferguson (2007)-2 SFA
2 A} olEulol 28 s, 4 AR o} v 5
Aol gt ol 57| el E FAEGICKT BTk T3 AR F
H Ao geAS 7]-??3L 4> 9J%= Correct Information Unit
(CIU)9] 4=¢} v]go] i Z7}slirtal B st o]g% SFA
of et axte duts} 7 }%*é% Hohs A7 57kl wek
o] Aol gt AAA =3 Ak Bl ek A AE7E =i e]ollA
o4 BFEE I QltH(Maddy, Capilouto, & McComas, 2014; Oh,
Eom, Park, & Sung, 2016; Quique, Evans, & Dickey, 2019).

Z|E SFAL= Aol &} o] FHi7] SAfol = 3] el AD 8
Ao] ol 57 TA Aol E-8E Al Qi ol hoflA =3t
Hfe} Zro] AD $bof|A| A W=l = o 57| Adro] SfulAA
&/l 71918k Ao)7] wiiEo|ck. AD 3FE0)|A| SFAS AAJSE =
] A18Y%-(Flanagan, Copland, van Hees, Byrne, & Angwin,
2016; Kang, Sung, & Lee, 2015; Mo, Sung, & Jeong, 2015)0]| A+= 4]
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oj5 S e E o]FH7] FAE g Kiran¥} Thompson
(2003)9] & EZ-2 215t BE A ATolA S & FA
HAF =g o] fofskA| Z71ekltt Flanagan 5-(2016) 4 5
AD 37} 190] 658 § 24 o A e SA A o[ 5o 7] =34
< FAE 4= Qdekar B arspeiek 1efu Mo 5-(2015) 2 Kang -5
(2015)9] Aol wE, HlFAPAS] 4238 F7H o]o]R| 7] oF
kom ¢lof B Q1] HAfl A= APAT} AFEE Hwslele o &
A 0 & fofaz] orol dutste] Algh ®eirt SFAS AD 24}
oA AE5t G Q] =17 M Ao 2 ST 245k

71 SA7F AD A1) ¢lof Bl Q1| 5= vl deke A Hk
k. o= AT} Hlw e 4= Q= SAIRT] ¢l
A7 AD 21| o] Bl Q1|5 ol n|x|= FaFE ges] AT
H7]of| Azt U3Aek

AD 2ol A| SFAE 283t AP Aol A= FABAL o] 5T 7]
YL PSRN BISAGAR ol FH7] R ez o]
o]2] 2] oo} Yutsto] AghS Hel=t, ol2gt olf-& thaat 2
o] =olellE = lrk A WA=, HEFAO = QI3 onkg- wed
<= 31t} Bayles, Tomoeda, McKnight, Helm-Estabrooks2} Hawley
(2004)+= AD 3Hx}=0] ofAldE(acetycholine, ACh)2] AH S
2 o|Ftj7] Al Al B8 FH(perseveration) S HQITHL 513IT
ohE eIl 2 ojiol] SIS AFRRS olAlel Al
& vhgo 2 HESHE A2 Waleich Ee opEETe] AHe
2 AD B Z0fa} 7]ofe) A e o] A2 2 A A
26lo] A0 2 A5 o2l -2 eItk BA, AD BAH
b 014 AT 2.7 W 1|0 2 ol ol Al
F7g8h= s ol Algke] Sl ADS] 54 thizdd 4= QUrh(Lee &
Kim, 2009; Polin et al,, 2023). AD 3HA}+= 95 7| (implicit mem-
ory)S AtA o2 B2l Q) O™ (Greene, Baddeley, & Hodges,
1996; Lee etal., 2009; Lee & Kim, 2009), Z]1f] 70| &= o5& 7]
H] 1A 2F B2 ETH(Lee et al,, 2009). WEhA], AD 3HAF= A4 o
2 uZE 8 /o]0 2 QI8 ot 3 AU W0] PBH 3%
HAZ-S ) 710} 250] otel] FckMiddieton & Schwartz
2012). 2% 9 52 45 HEl 71 8k3 o] 7elo] wolglo] uHe A
0 955 Ho| Jlo|tk uehy Aol Bxjol ] 243 SFA %
A e T2 AD kol A) Ak, 24 1k % S
F19h Tl QI Ol HS) o) 0RE 34T 4 9)
SA AR 0575 RhEsiA AEd 7hsAdo] ik whebk
T DA 5771 EAESHR] Q5L Q| Ab S A At e 4= Gl

olFtl7] SAE MEste] AD Aol A A-E-5h= o] Has)

K o

Ir o
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. T2 AD HA12] ofefgt 548 Tt ol 4 A=
Fejgo 2 st Aol

QRIS G AD B} BB Gl 9B el B
Bet A o 2e e FuiAIRkG o] Uth(Errorless learning,
EL). EL S} s 453 ), 087} uhyshs b of
SAlA AEE AlFsto] sk a&S S7H71 Boltt
(Lee & Kim, 2009; Hildebrandt, 2019). &, & 7|%jo] =4
St ToIA A5E H5H510] SUIE et 251
H AR 37} EkAYR] 91| s= Zlo]tt. Baddeley2} Wil-
son (19942 AD B49] 7, .77} A 5 Qi 2710} 2
FE AR S A RS o 2 sk 4= qlrkaL skl

ELE& AD $#}o] &t-o]E A2 53 (face-name associations)

(Dunn & Clare, 2007; Metzler-Baddeley & Snowden, 2005), t|2]| |

0

21719 IA|(prospective memory tasks) (Fish, Manly, Kopelman,
& Morris, 2015; Kixmiller, 2002), 4 27| Z}A|(route finding tasks)
(Provencher, Bier, Audet, & Gagnon, 2008), 7}21%J X 7]%(Clare et
al, 2000) 5 Tt 7192 SAE Pl ARE-E Lo, B =A%
ofj(Mild cognitive impairment, MCI) ZER} | A| . Q. FaljA|}<50]
aytHo|Qctal 1 E 3 Qlth(Akhtar, Moulin, & Bowie, 20065
Roberts et al., 2018). Mimura®?} Komatsu (2010)= 1842] AD 3+
A1} 12752 7|9 A 5 FHamnesic syndrome) TAHE TS
Z, 3 o9t &7 W o] 5] SAE AAISHATE A
O 2= QFE FATel= 1) FRIA thA] A4 (vanishing cues), 2)
L FHIAIBHE(EL), 1P| Al @77 HEAT 4 Al 3) Ak (cat-
egory-generation), 4) AIE1%] 112 7|(target selection)S AH-8-5F31
o Y| 7R SA Wile Sl T ol5H7 19 e M =
& RS Bl grekgio) A ARIA ThA] At @ Fuj
Aot (EL)O] AD gAtof|A] mapjo|lom, Ha=ibEat e %]

of

=]
D27 HPHLE 719 A S5t bl AIARE &7 QISITh AD
3R}z on] YAl Q)= HEE Aldshs sYS AdF R HE
Elo] QAN 2L AR E st 58 S HolE AARE IS
3= Sgof| = &R Hol7| o2 o|th(Gabrieli et al., 1999). Met-

zler-Baddeley?} Snowden (2005)> @ FuljA|st5(EL) Y} 257}
WA 4= Q=(Errorful, EF) $A) {HES ARE-SHo] AD 2ol
AR ARES] o] 55 SASIAT: i At wk=H, AD 2}
S EF S AR S T Hot ELZ oh53s o k5l RS
FIeJelE S2io] B $519ie, ol BLo| AD B4 si50] 9
of EtA9}e A4S

e S RAATEEDE 258 WS S48l St 3

2 Ak B9 Agtslo] sk st 1 71 FH4te] B

o9l

= [e] RS

Y
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@tk (Middleton & Schwartz, 2012). Rothi E(2009)%
AD FAE tAfo 2 uff ] 52421 E=u|#] 2 (Donepezil) £

A ELE A8 oI5| SAE AAlsaL, 1 A= UrE‘rlJf~
ol 7] 4=34Y W3hE Wiyt ArAat Y+ EHM—X]—-—
ofgt e

IS usjeu RE 4R
H

TEfste] . FuRISl4(EL)
7|R AHIZP A ﬁ(SFA) o[ Et7] TANEL-SFA) ZREZZ 7
uks}at, o] 227k AD Shafe] lof B 121 7)) mlx)i= E3}
S St A sl EE AD S5 SAE SAE T
2T 57 159) o] 9l Q1258 WskE ulm HAato]
AD 59| o|2t)7] 27 F04S A1 317} 5Hgick. whepa]
2 7o) ATLRA okt 2k

1. EL-SFA o|2t}j7] 24 APA-ARE 7F 24 e 2 B4 Y

A} ol 27] ) ol A Apolrt frefairle
D) ZAITE ) APAARE 7 ZAAY ol S ely] 2] SeE
oA Zfol7tfefgzle
2) FARE Wl APE-ARS- 2 SAgARet ofnl dAdol 9l
= HIZAGA o] 57| ZRA sy ol M 2fol7t el
3) TATE W APA-ARS- 2 SAEARRE <fnld Aekdo] gl
= HIBABA ol 7] A e ol|A] Aol 7h-efetrle
4) AR W AP-ARS 2 ZAAPAR oS H7] A 42
oA Ztel7Ff-2fRtr R
2.EL-SFA o 5t7] A1 ARA-AR- 2 SAR ek 3B AT W
ol 5L QIAIAF s=e ol M o7} folebr e
1) SARE W ARA-ARP- 7F Qlof B QIR e ol Af &}
o7k gofairle
2) AR ) AH-ALE
o7} el
3.EL-SFA 0| 5t}7] 54 APH-ALE ST 2 AR 7
o % QUAZAL ol A 2fol7}frolgivfe

<
é
rlr f”
U
iﬂ:
Lo
J[m
ox,
filo

7k 010} W QIR ZIA} S0l A 2}

i

SITIIHAL
2 QL 27 55 U 550 B2stolo)y v el 1033
[e)

tjAkC 2 EL-SFA o]

o o
)
N
i)
r
ot
z{g
i)
ut)
wu
=
X
z{g
of
)
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_EL
g
i)
rxl

shylon, FAIR % l%EH ] TXHOH oA SIA] AL AR,
TN oistlct B A7 e lollel Selg
235} CHIRB No. ewha-202309-0024-01).

270 ol dsfolo ) A s tsieel asp)
ol BSHLOm ARHE-S (1) 604 o) 2) Ak 1 10]
o L A AL ol ol G, () FRT 2oy
AATE] ZHAHKorean-Mini Mental State Examination, K-MMSE;
Kang, 2006)2] $17] 3ol A 248 HaL ¢ 4= 919™, (4) Na-

tional Institute of Neurological and Communicative Disorders

o)

12

and Stroke and Alzheimer’s Disease and Related Disorders Asso-
ciation (McKhann et al., 1984)2] 7]<=0o]| whe} A1741} 25 2]of| 9
3f] d=35}o]mA] Z|ulj(Alzheimer’s Disease, AD) 2 ZtHFQFO ™
(5) K-MMSE AA] A3} 55 (moderate) 2] 2|} 4=5(10-204)0]
, (6) AYFA E|E 2% (Global Deterioration Scale, GDS; Reis-
berg, Ferris, de Leon, & Crook, 1982)2] 7|<=0f| u}2} GDS 50+ (&
7] 559 Q) 969G 2] Aelel ek 45
2 AIRkste] 2 Aol Frofst itk TEE eqle-&2 5= (Korean
version of the short form of Geriatric Depression Scale, SGDS-K;
Cho et al,, 1999) AA] A3}, thAA}S0] QoF7| oA AF W we
AZHe BU7)9) AFSA TH R ol) =8 Hart U Aoz 9t
cho}ol 87 oJAte] 47 L SIS 3, BAIUR 20 gk
sl -2 Aol

F 7F A A9) A, w34, GDS, K-MMSE, SGDS-K,
H}E‘ ?:_*o % A3 (Barthel Activities of Daily Living, B-ADL;
Wade & Collin, 1988), $t=15 AAAISF =4 T-L(Korean-Instru-
mental Activities of Daily Living, K-IADL; Kang et al., 2002) A4
oA oI5k Ato|7} Q= A 7] flsh ATk ZF Mann-Whitney U
testS AAIBIIT]. 71 AT} E G 4] Fek 7k 2fo]7 BAH 0
2 9oJ5k gkgton], ATk Table 19] AABIICE A7t 2SS
WA QORI B 9 &5 Gl S A S AN A
2% (Seoul Neuropsychological Screening Battery; SNSB-IL; Kang,
Jang, & Na, 2012)9] 1} Fa1slo] W-LU4E 0.52 A53ck

RHRIBH7 |5t oJo|xFREA
A2 2 OJ0|AE M

YA E S, ol 57| SA =] AdBAT-E F 3l HAReE

O|ECH7| SM ==
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QFUAEE N P AGEA o) BTl7] FA} S sholnl g Aol Bpol v A= B+ PEL o

Table 1. Characteristics of participants

Age Gender Education GDS K-MMSE SGDS-K B-ADL K-IADL
Treatment group 87 2 3 5 14 10 5 30
76 1 6 5 19 0 13 25
85 2 9 6 10 0 10 33
87 2 05 6 16 15 1 33
87 2 05 5 14 8 9 28
Mean (SD) 84.4(4.77) M=1,F=4 3.8(3.68) 5.4(0.55) 14.6(3.29) 6.6 (6.54) 76(4.67) 29.8(3.42)
Control group 76 1 6 5 16 2 10 28
83 1 6 6 15 10 1 32
84 2 0.5 6 10 13 1 33
88 2 6 5 17 0 " 26
83 2 6 5 14 1 " 27
Mean (SD) 82.8(4.32) M=2,F=3 49(2.46) 5.4(0.55) 14.4(2.70) 5.2(5.89) 6.8(5.31) 29.2(3.11)
YA -851 -565 .000 -.106 .000 .000 571
p 395 572 1.000 915 1.000 1.000 571

GDS = Global Deterioration Scale (Reisberg et al., 1982); K-MMSE = Korean-Mini Mental State Examination (Kang, 2006); SGDS-K =Korean version of the short form of Geri-
atric Depression Scale (Cho et al., 1999); B-ADL=Barthel Activities of Daily Living (Wade et al., 1988); K-IADL=Korean-Instrumental Activities of Daily Living (Kang et al.,

2002).

0| Z}2-g 4=2]5}04(Li, Chen, & Kiran, 2022; Penaloza et al., 20205
Sandberg, Gray, & Kiran, 2020) $+=1 53} 4! ZJAjo] ub= HALZ 3
A Bl 7%t Choi 5-(2023)9] -5 18It Choi 5-(2023)2
gharoloflA] 2 AHEEEA] gz ARIE @]efo] BAKE]: 1], S|
2)), ghroll A 27] Bl WAl FelE ke, A &
Al ZFo A Aefsto] F- 21372 TARS AefskRith & AtollA]
= GDS 5-6T74|9] AD 2HAE th 0. = 3170l S55= X o=t
H ol5ti7] 9] thdAS Aelsto] AR Thol A s
2137)|12] AL o FH7 1S AAISHAT:

APAAAL Al AAIRE 2137]9] AR 13719] (55,

mHoz

Al
=1

A,

=3
2

oo

A4z, 2, A F-9, 7HE AR, o AAEd A =,
Pk A A, 2717} 2 ARl stk ALaaAL
ufe} 2425 24 Rtk (1) FAEA, ) At ool
A Aol Sl HISAEAL (3) SAEARRY SfulA] A

L ulEAA £ o] WA 28 el ofol
o uF O R elolr} ufu} Aol YA ek
o], tholof JF=7}F ALK ARk} 2IA]), A= o
wjeeh A Z)E ool o g whofei 4ol
(Edmonds & Kiran, 2004). 2Ju]2 Q34 7lg-& o]5¢lo] o=
Ao o] FH7| SA Al URISHE AR 7| Qlef F&2 ARSI
Q)™ (Kiran & lakupova, 2011; Kiran & Roberts, 2010), Kirani}
Roberts (2010)2] tho] E-2 XS A HH A5F7H(Briefcase)
I} QPA 0|2 (Glasses case) 2t o] E71E Hyk Bl H 58 4= et

¢

s
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] ojn|A Ay o RE T

T o)l 5d)7] S A1 (Haentjens & Auclair-Ouellet, 2021;
Li & Kiran, 2023; Li, Li, & Kiran, 2021)0|A] 7}jlof] 2| A} B2
= 7Ndstsiar qlom, 7§01 B SAE skl ok & A
oAM= didAbutct tho] £5-5 defsto] &7t o] 5710l o=
& Hole tholE SAIsto] SA19] Adde ol shelek 2
Aol A= A E AR AL o 5T 7] Aol A SHE-3-3F AL
£ o)A Ak of Fof| whet 37119) WAL ol WA a3tk
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FARE ol AVARE SAAL ol el 24 et )

Table 2. Descriptive statistics and test results of pre-post trained nouns nam-
ing task performance in treatment group

Mean (SD)  Median I0R V4 p

75(7.29) 6.25 125
825(23.18) 8750 125

Treatment  Pre

2023  .043*
group Post

|QR=Interquartile range.
*p<.05.
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Figure 1. Pre-post comparisons of (A) group performance and (B) individual accuracy on trained nouns naming task in treatment group.
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Table 3. Descriptive statistics and test results of pre-post non-treatment
nouns naming task that are semantically related to trained nouns in treatment
group

Mean (SD)  Median IOR V4 p

75(7.29) 6.25 125
175(8.29) 18.75 6.3

Treatment  Pre

group Post -2060 .039

|QR = Interquartile range.
*p<.05.
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51 74 A= Table 4, 2 =321} /AP =324 2 Figure 3
Ik SARE W AT AR Sjn] ddol gl HISA AL
olFt7] AN TRt ARI-ARS- 38 Zpol7} rolRt Alo= vt
ERATHZ = -2.060, p=.039). =, SAIRE2 T4 AHTH T4 &5
ArgAret ofula] AkAgo] gl vISAEAL ol E 7] THA| =3
o] FsFA.

SHIET LHOIM APH—AES R BAL O[S CH7 | 2hd| 31 H

AR Bl A] AR R} ol ] 3] e S
H]125}7] §]3l] Wilcoxon signed-rank testE A5G} ARk
o AL o] 2ol Shet A AR 2 Aol7} folah
2 A0 2 epeZ=1.355, p=.176), A o AL
ZAATGAL o5 7] A RiEle]l Higt 7l TA W A Ak
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Figure 2. Pre-post comparisons of (A) group performance and (B) individual accuracy on non-treatment nouns naming task that are semantically related to trained

nouns in treatment group.
*pn<.05.
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QWXP% 32 Figure 52 AT}
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Table 4. Descriptive statistics and test results of pre-post non-treatment
nouns naming task that are semantically unrelated to trained nouns in treat-
ment group

Mean (SD) ~ Median IOR V4 p

75(7.29) 6.25 125
2625(9.19) 3125 125

Treatment  Pre

Jow  pog 2060 039

|QR = Interquartile range.
*p<.05.
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H|w3}7] §J3] Mann-Whitney U testE A3t AASE =
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SAHOE fofol) ke A0 et

# AL 27] $FGDS SEA) L FFGDS 637) AD 34
S o 2 O RupAeka I uia i ol S| S fzt
S A8 7, ZAETHEAERS vl ete] o S ] St ol
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Table 5. Descriptive statistics and test results of full list of nouns naming task
in control group

Mean (SD)  Median IOR V4 D

45(21) 50 31
47(21) 51 32

Control Pre

JO  pog 135 176

|QR = Interquartile range.
*p<.05.
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Figure 3. Pre-post comparisons of (A) group performance and (B) individual accuracy on non-treatment nouns naming task that are semantically unrelated to trained

nouns in treatment group.
*p<.05.
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QFUAEE N P AGEA o) BTl7] FA} S sholnl g Aol Bpol v A= B+ PEL o

Table 6. Descriptive statistics and results on language and cognitive test in
treatment group and control group

Mean (SD) Median  IOR V4 p
K-MMSE
Treatment group
Pre 14.6(2.94) 14 2 -966 334
Post 16.4 (4.96) 15 4
Control group
Pre 14.4(2.42) 15 2 -571 564
Post 14.6 (2.65) 15 2
SVLT (immediate recall)
Treatment group
Pre 5.6(1.74) 5 0 -1.289 197
Post 7(1.41) 7 2
Control group
Pre 6.2(3.31) 7 3 -552 582
Post 5.8(1.94) 7 1
SVLT (delayed recall)
Treatment group
Pre 0.4(.80) 0 0 000  1.000
Post 0.4(.80) 0 0
Control group
Pre 0.2 (.40) 0 0 -1.000 317
Post 0(.00) 0 0
DST
Treatment group
Pre 6.6(1.20) 6 2 -535 593
Post 7.2(3.06) 8 3
Control group
Pre 6.4(2.80) 7 3 -2.060 .039*
Post 4.4(2.24) 5 3
K-BNT
Treatment group
Pre 10.4(4.32) " 8 -378 705
Post 11(4.29) 10 5
Control group
Pre 11(5.22) 10 10 -378 705
Post 11.6(5.68) 14 9
COWAT (animal)
Treatment group
Pre 6(4.00) 6 4 -2.000 046*
Post 6.8(4.31) 7
Control group
Pre 5(3.35) 4 3 -736 461
Post 4(352) 2 3
COWAT (supermarket)
Treatment group
Pre 6.4(4.76) 5 5 -1.134 257
Post 5(2.76) 5 5
(Continued to the next)
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Table 6. Continued

Mean (SD) Median  1QR V4 o
Control group
Pre 28(2.14) 3 -557 557
Post 2.4(1.74) 3 2
VF
Treatment group
Pre 3.4(1.36) 3 3 -271 786
Post 32(2.04) 3 1
Control group
Pre 22(1.47) 2 1 -1.225 221
Post 1(.89) 1 2
ANT
Treatment group
Pre 24(5.02) 24 5 -1.473 A4
Post 26.6(3.72) 27
Control group
Pre 23.2(6.05) 27 10 -677 498
Post 242(821) 29 10
ClUs/min
Treatment group
Pre 11.39(4.56) 1241 7.01 -944 345
Post 9.98(3.55) 969 44
Control group
Pre 12.65(7.95) 1344 568 -1.483 138
Post 8.49 (4.58) 8.47 474

IQR = Interquartile range; K-MMSE=Korean-Mini Mental State Examination (Kang,
2006); SVLT =Seoul Verbal Learning Test (Kang et al., 2012); DST=Digit Span Test
(Kang et al., 2012); K-BNT=Korean-Boston Naming Test (Kim & Na, 1997); COWAT=
Controlled Oral Word Assaciation Test (Kang et al., 2000); VF=\Verb Fluency Tsk (Choi
et al., 2016); ANT=Action Naming Test (Sung, 2016); ClU=Correct Information Unit
(Nicholas & Brookshire, 1993).

*p<.05.
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al,, 2015) Y EL A& 3§+ Al A -H(Metzler-Baddeley & Snowden,
2005; Mimura & Komatsu, 2010)2} 55} Ai}o|c} & o710 A
L Ul e B ARG, ol SFA B 7 vl
ABARES] L7} LRI ke AR (Kang et al, 2015
Mo et al, 2015)h= THE Aot} AD $hAb= 4 =350l H]
3t ol FTh7] AL Al HEF/4LS Kol (Bayles et al., 2004),
ujA A=Ak 2 ofulF @25 Holtk(Hodges et al., 1992). T
APLE O] B ol S| WS AT S T, 417} AR S B
obchLIL: A0, 15t FZolS W Sp Sk 2ol Hoh AL
7} aFElgich ol2ieh 1SS 1ol 2o AD BHke] julAe] &

A0 Q1% 0.7 S 9lom), o] Hat AL NS né:
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Figure 4. Pre-post comparisons on digit span test performance in (A) treatment group and (B) control group.

*p<.05.
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Figure 6. Pre-post comparisons on animal naming task performance of COWAT in (A) treatment group and (B) control group.
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Table 7. Descriptive statistics and results on language and cognitive test be-
tween groups

Mean (SD) Median  IOR V4 p
K-MMSE
Treatment group
Pre 14.6(2.94) 14 2 -106 915
Post 14.4(2.42) 15 2
Control group
Pre 16.4(4.96) 15 4 -529 597
Post 14.6(2.65) 15 2
SVLT (immediate recall)
Treatment group
Pre 5.6(1.74) 5 0 -964 335
Post 6.2(3.31) 7 3
Control group
Pre 7(1.41) 7 2 -757 449
Post 5.8(1.94) 7 1
SVLT (delayed recall)
Treatment group
Pre 4(.80) 0 0 -149 881
Post 2(.40) 0 0
Control group
Pre 4(.80) 0 0 -89%4 371
Post 0(.00) 0 0
DST
Treatment group
Pre 6.6 (1.20) 6 2 -316 752
Post 6.4(2.80) 7 3
Control group
Pre 7.2(3.06) 8 3 -1.39 163
Post 4.4(2.24) 5 3
K-BNT
Treatment group
Pre 10.4(4.32) " 8 -21 833
Post 11(5.22) 10 10
Control group
Pre 11(4.29) 10 5 -105 916
Post 11.6(5.68) 14 9
COWAT (animal)
Treatment group
Pre 6 (4.00) 6 4 -424 671
Post 5(3.35) 4 3
Control group
Pre 6.8(4.31) 7 4 -733 463
Post 4(3.52) 2 5
COWAT (supermarket)
Treatment group
Pre 6.4 (4.76) 5 5 -1.156 248
Post 2.8(2.14) 3 3
(Continued to the next)
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Table 7. Continued

Mean (SD)  Median IOR 4 o
Control group
Pre 5(2.76) 5 5 -1.265 206
Post 2.4(1.74) 3
VF
Treatment group
Pre 3.4(1.36) 3 3 -1.424 154
Post 22(1.47) 2 1
Control group
Pre 32(2.04) 3 1 -1.921 .055
Post 1(.89) 1 2
ANT
Treatment group
Pre 24(5.02) 24 5 -104 917
Post 23.2(6.05) 27 10
Control group
Pre 26.6(3.72) 27 6 -105 916
Post 24.2(8.21) 29 10
ClUs/min
Treatment group
Pre 11.39 (4.56) 12.41 7.01 -104 917
Post 12.65(7.95) 13.44 5.68
Control group
Pre 9.98(3.55) 9.69 441 -522 602
Post 8.49(4.58) 8.47 47

|QR=Interquartile range; K-MMSE=Korean-Mini Mental State Examination (Kang,
2006); SVLT =Seoul Verbal Learning Test (Kang et al., 2012); DST=Digit Span Test
(Kang et al., 2012); K-BNT=Korean-Boston Naming Test (Kim & Na, 1997);
COWAT = Controlled Oral Word Association Test (Kang et al., 2000); VF=Verb Flu-
ency Tsk (Choi et al., 2016); ANT=Action Naming Test (Sung, 2016); CIU=Correct
Information Unit (Nicholas & Brookshire, 1993).

*p<.05.
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