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of=5}o]HA] Z]uf(Alzheimer’s disease, AD) $HA}= ZAO] %
715 71983 ool §A ooz} FatEo] gt B
Fs}al olsfiot= dlof ofea-S BRItk (Appell, Kertesz, & Fisman,

Objectives: The potential value of gestures needs to be evaluated as an unaided alterna-
tive and augmentative communication (AAC) method to improve the naming ability of
persons with Alzheimer’s disease (AD). Considering the possible effect of ideomotor apraxia
(IMA) in AD patients, the current study aimed to investigate the difference between AD
groups and a control group in an IMA task and a verb naming task focusing on transitive
movements. Methods: Ten patients with questionable AD, 15 with mild AD, 10 with mod-
erate AD, and 12 healthy seniors participated in the study. Task accuracy and error types
were analyzed by using non-parametric statistical methods. Results: The mild and the mod-
erate AD groups showed significantly lower accuracy in the IMA task than the control group.
When the body-part-as-object (BPO), delayed, and occurrence errors were considered as
acceptable responses, no significant difference was observed between the control and the
mild AD groups, whereas significant differences exited between the control group and
three patient groups in the verb naming task. Verb naming scores were significantly lower
than IMA task scores in the questionable and the mild AD groups. Conclusion: These re-
sults suggest that the gesture can be used as an effective unaided AAC system to supple-
ment verb naming deficit for persons with questionable AD and mild AD regardless of the
presence of IMA. Meanwhile, an increase of non-acceptable gestures (e.g., external config-
uration orientation errors) in the moderate AD requires therapists to consider other alter-
native approaches to aid their verbal naming.
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QItH(Druks et al., 2006; Kim & Thompson, 2004). ADZA}E0] 5
ol E[F Q] Tol37]9] o {0 & QI YAtaF A oS Het
31l thA|Sts M O 2 A =LA BT o)A AE A A (aided

1982; Bayles, Tomoeda, & Trosset, 1990; Bowles, Obler, & Albert,
1987; Grossman & Mickanin, 1994; Hwang & Choi, 2003; Jin, Choi,
& Lee, 2016; Kim, Kim, & Na, 1997; Kim, Kim, Namkoong, Kim,
& Kim, 2006; Kim, 2012; Lee, 2002; Park, Jeong, & Kang, 2005;
Shin, 2008; Williams, Mack, & Henderson, 1989). £3] 0|2 1
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augmentative and alternative communication system, AAC)E- ©|
o1 A9 F84J0] F71E] a1 Qlth(Beukelman & Mirenda,
2013; Bourgeois, Dijkstra, Burgio, & Allen-Burge, 2001; Bourgeois,
Fried-Oken, & Rowland, 2010; Bourgeois, 1993; Fried-Oken et al.,
2012; Murphy & Boa, 2012). T=74 AAC A Algt Lo 2 HFsh=
o] o252 Hol= o5 0] 1AM Taz wIFIARE ehofl ARRle]
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H| =74 AT A oAk SA) e

Soh A Helato]
U4 515 S 42 B b AT 18
x4 = | 22 & (memory book) 2.2 LA
E]—(Bourgems et al,, 2001; Bourgeois, 1993). | &.2]&-2 21x}9]
FE3H7199) @S Fole W o2 2 1 oflu]a =7t
B0 AP0 2 A, AL A AFIE Fhel AL Apo] 7
= ARE EljE B 8-S AL o A Hok S-S
7|(speech generating device)7} HA|H ARA E=419] 7 -g-of =
AAC A& ALt ol ZejAlo1 = EOM EESIPCOf| A7 AL
A, 17 i B S Alelel $4102 ARl S 71
& Aol sl Ech o B AES ofe ol
AN A 4 QIR S 71 2
Ty H B ES o] 8% SAl= T2 AR wEE FA0
= oto] YAt AR AT AE-S I B Zlof] 240
S50 Q7] whioll ARl AR} o] gl o191 E AlEsiok
St gl ARgst7loll= Algto] itk &/34h=71719] 7%
= 71718 Ag8lal a82 0 2 o 4= Q= 24152 (operation-
al competence) (Light, 1989; Light, Roberts, Dimarco, & Greiner,
1998)} @A SFHONA 47| Zh-a = Qlx= olol iste] S 2
T Q= T Eo] A==, o2’k A5 AA7Isol A5k AD
AFEO AR ol BAIY = Aok E3EE A AAC A A
© AREAPE FHE dfiok s kol B tiah ol Al 2t
71l Xﬂokol S 4= Qi) o] 23t Al S= Qlsto] ADZEAR2}
A7MEES DR %% 7] $18] =74 AAC AIAIE AHE-8h=
Zlof thske] 21oj Al 4= Qlow 1 Ftof o] Rl H AT
et e 74317 F 7] wizoll = ARg-ofl iRt AR 4= 71
7 QT whEbA] o) ARG Qlolm AIA| 9] UR-ES AREBEe] &
A FofjlES thAlsAL Hebe o Qli= W4 AAC A1A
(unaided AAC system) 2] A1 H &8 71X & AHE D a7} Qlck
HI =2 AAC A Al AHEE 4= Sl AR 2e w4l
7, Zﬂifﬂ 53} 5o] Y=l L FolAE 2 Atolad= Al
2A0f| 23S BHEIAL Rtk 1L o) = i VRS 2= Tho)
Haf = dlofl Aokl glow AAE
AoYA Ag-E - olsi7t At 0)7] Wiz oltk 4=
o191 Hobd 4= QL BRI o] A HA|
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& 95 Qalolo g AodAle] e 5] BT AT + Ay

rlo

2|

S AR5t Bubd o 7 FH3F 42 Qv E ¢ F ) (Beukelman &
Mirenda, 2013). oF ADSAP7} B2 0] gl ofuj7|olof| tha}o]
To|E FHA Rote A TAoR FAY 4 ek Al LA
+ P ARl Bl AAC AIAI = B8 4= Qe Aotk
53] =5 AREShE 2] Boleel: Az Ao deH
SAHE]: 220 ERE of2E FAR: B)e] EHOH/H SY A~
A5 A3t 71| Akl st ol EFS E 4= e
B2 Eal5 2K (transitive movement)o]] TSk A A -]—L,_; QJAJof| A
O S 7b Al & 4= Yok AR 7L Qs =2 B8
of| = Etotal ADZEA}o] gttt 2] AAC = =74 AAC
AAE WL Al g5t Aol 2382 5H5aL Q= Aol
A2Ae] EGFE AR 7] Hol HheA] Tefsjo} 8 ADEH
52| 4ol Qlrk viZ TS olAIA A PR E= A0z Hal
& a5 413 (ideomotor apraxia, IMA)©]t}H(Crutch, Rossor,
& Warrington, 2007; Kato et al., 2001; Nagahama, Okina, & Suzu-
ki, 2015; Ozkan, Adapinar, Elmaci, & Arslantas, 2013; Rousseaux,
Rénier, Anicet, Pasquier, & Mackowiak-Cordoliani, 2012). IMAZ}
S5, 1] obsh X145e 9l lojolslsele] 2 g0l =
FEAE: 7912 F0IS A FAHo| HETE 2Hintransi-
tive movement) (9] 3]|0]2 wj] ZF 7}l £ & S EL =218 3
UL s slgs u) Aes Sas Eohe FAS
WS (Gross & Grossman, 2008; Lucchelli, Lopez, Faglioni, &
Boller, 1993; Wheaton & Hallett, 2007; Willis, Behrens, Mack, &
Chui, 1998). IMAS| HIAUSES Ash= thofel o83 RE S
2 FE2 0 2 g A AHl(conceptual system) | AFEA] A H(pro-
duction system)f| 4] 9] Zofj7} 5-2}of] JeF-& S0 IMAZL HAYSE
thar X 31 QJth(Cubelli, Marchetti, Boscolo, & Della Sala, 2000;
Goldenberg & Hagmann, 1997; Heilman, Rothi, Mack, Feinberg,
& Watson, 1986; Heilman, Rothi, & Valenstein, 1982; Heilman,
Schwartz, & Geschwind, 1975; Rothi, Ochipa, & Heilman, 1991).
7} Heilman¥} Rothi (1993)= 245 F 4 Gl A7 Alg3H4Rl
F2+9] A= (spatiotemporal gesture representations), TH= 2
ZF-2-%5 #HA))7]1Y (visuokinesthetic engram)©] A= 31S
2|3 AR5 A 7193 5= 2 (motor output) 2] AEO
FEIRE 7ol IMAZF A 4= ltkal okt A&
7]9lo] &=/ ALY 9ol vE AT FAE sk
St et A4]o] EAEY7] Tzl v Aol &
AL 71 on|E LopA] S| Flek. HhHof S2te] A9
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A BAS F5He 29, A B2l .57 HolA| e, o)) 1}

2008; Rothi et al., 1991).

IMA= AD9| 27|9ARE #EE= 2oz Harwal gl
(Derouesné, Lagha-Pierucci, Thibault, Baudouin-Madec, & La-
comblez, 2000; Edwards, Deuel, Baum, & Morris, 1991; Kato et al.,
2001; Raade, Rothi, & Heilman, 1991; Rousseaux et al., 2012; Whea-
ton & Hallett, 2007; Willis et al., 1998). Kwon, Na, Kim, Kim¥}- Kang
(1997)0] A3k U] ATAE 27] ADIAL] AL AHAE]
UehHe 255 H40817] $lstol AAI8HMATAOIA CDR 05
614 CDR 20] o] 2= ADA/EHo] AARITHAT} Gojulsh =7
A3} M ELERIA B O 0 RS Mol o R B uHg)
e} o] @t ADERISE YAbeelnte] S-S vl wa)
© A0 245 931 QoA ADS| ST E YEhh= IMAQ
S-S olsfisl= tlofl= g7} QT 715 Rousseaux -5-(2012)2)
Fol A= ADSRE A W 255 (mild and moderate)o]| &)
= Aot} 55 (moderately severe) T 2 L}=of T}oFsH
1305 TA(O]: S71ta &) S5, A2l Al @
AFEIHA), BERRQ) Q) QAT AT, HRIA] W A S A

A ArEIA oA YEhbe a8e =913} vl sk A
bieh Tl whet elnl7h QA gt 54 o] ERkeel
2] 7ho] L AAAPIAI ool AT A Ao
DAJEH] AARIITHICH R 08 Wl $50E 7} A
5524 3ol H ofg2 Hol= Ao = YRt ] ADR
ol A4 IMAZ} 3E A 885 (ideational apraxia, IA)EC}F H &
A PRI of7] A TARE Azt e A3 52k A
HH o2 Hee|A] Hohs SR, EEAtEE dd= 7IA
7] ol LN 88 E S BaE ot 5o F4 A
FARI Aes= D o] ofzfol 4717 Hrh(Lucchelli et al,,
1993). TAx= 27| ©A| 9] ADSARETH= Ho] Wol 2I3gH Ao
A TEE= Ao 2 oA 9JtH(Dumont, Ska, & Joanette, 2000;
Hodges & Patterson, 1995; Rapcsak, Croswell, & Rubens, 1989).
Rousseaux “5-(2012)9] = TR Ad50 A8 A5 Al
Hotrh gl oo} glont A% W S5 ADS 5] A
131 914] 97 W 2o] IMAS] Zo0] ADE] o1 o] 4 oLt
<A & 7t itk B3 ADR AHS 7o) w2 Ao = U
A AEQI1A|A ol (mild cognitive impairment, MCI) = Z]ufj ] Al
AP} 2ESE 0] QIA] kot IMAZF ADRES] 3133 E41Q1A] 84l
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SP17} olgic

of2|RE FolA] HmollA F-5=f sl ot AR TS MCI
it 9258 T Xl (subcortical vascular dementia) 2wkl L
S5fo] IMASPAIAS] 4:8) ol AL Orkan 5(20132]
T-= MCIo HE 5= ADZIALY] IMA 542 HofF=3lth= Hlof
olol7} gich. el o] Al Aol EaEA) ek
7] el vtk AT e] A Ak=glo] MCIE, Z18]3l ADE E|3Y
S POl Mol IMAS] S92 Tt ot ofir. ol
¢1H= Rousseaux 5(2012) 2] A-FotupR7 A 2 7 = o F5- o]
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£ 21 1 9] ohizol] MORIEkke] o]/} A= ] Lpeh b
A % 5ERE Ueh oA stets )7} of ek S olch &
SHAREE A S Aol Tt F A H e s A s S0l B
Sj917] o] A T IMARAIA] S:§5to] S elzt
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11537 Q)tH(Kwon et al., 1997; Rothi et al,, 1991) (APA| 3T Q5%
of cha M Appendix 1S 2, TelLt FEEAE ofufet o
b SR RS BAA 0 2 Asli d A9 g
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Agjsto] E493]1aL itk 71 Cotelli, Manenti, Brambilla®} Bal-
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o2 HuEQlck

et Weld PHO R ADSY] BAe Rolul 242 B
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LS
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5 Qo) A 12(FRN = 72174, EEHA =551
WS =12.25, 5 HA}F=3.86)1 Z|uf o)A et(Clinical De-
mentia Rating [CDR] 0.5) 107(H 1 = 72.004, 3FHA} = 6.65;
WLHU4=12.40, EFHX}=3.53), HEA] | ZTHCDR 1) 158 (33
TAH =69.004], EEHZ}=19.75 W5F==11.13, EFHA} =
38), 12]31 TS =AM THCDR 2) 1079(Bat A =73.104], 3
A2} =7.72; WEES=11.80, EZHA}=3.97)0] ZFolskgich
D= A2 24 FHE Y AE Qe 9 ol
| Lot 31} = A7} A -F9]7} National Institute of Neurolo-

-

gical and Communicative Disorders and Stroke and Alzheimer’s
Disease and Related Disorders Association (NINCDS-ADRDA;
McKhann etal., 1984)2] 7|50 t}e} ADE Zehsl A= tjAto 2
31912, CDR (Morris, 1993) 2 =¢f w2} CDR 13} 29] At
o] o]Fo]%Ir}. CDR 0.5+= Peterson (2004)2] et 7] o] w2k
2178t s 2lof] sl 2Tk Tk

2 Qe A EEA} B (1) g0l S Kol = ARESlAL, (2)
A&, 7871 Aol AT=s, (3) A a8 S X0 7)ol whef 55

L A of2} 8] 912 2 0.5 2 TR ek
ofEIRt] 29 ADS Alelat olulal 417 T A1 eto] i 2
S 2740 2 319 0H, (6) FA=21S Korean version of Mini Men-
tal State Examination (K-MMSE; Kang, Na, & Hahn, 1997) AAME
AAJBEo] 245 o)Al AlEE RIS 7ho| A3 o] HAK(chi-
square test)@} F2AZE A A AN Kruskal-Wallis test) A3} U]
A5k 7holli= A (¢ =702, p=.873), S (Hw =682, p=.877), 7L
23 WL (Hip = 439, p=.932)2] 2}o|7} §li= A 0 & LpelyiTh.
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25T 7 olieE = Yol h Kruskal-Wallis testS
AL AT ) A5 7E g 4ol A fomlgt Kol Gl Ao
2 YERGFOH(Hp =21.21, p<.001), Mann-Whitney testE 53t
Table 1. Correct responses in the IMA task
Normal CDRO05 CDR1 CDR2
(N=12) (N=10) (N=15) (N=10)
Correct response  1350(1.24)  11.90(3.31)  9.07(3.94) 5.20(3.94)

Values are presented as mean (SD).
IMA = ideomotor apraxia; CDR=Clinical Dementia Rating; CDR 0.5=questionable
Alzheimer’s disease (AD); CDR 1=mild AD; CDR 2=moderate AD.

Mean score

CDR 0.5 CDR 1 CDR 2

Control

Figure 1. Mean scores of the control, the CDR 0.5, the CDR 1, and the CDR 2
groups in the ideomotor apraxia task. CDR=Clinical Dementia Rating; CDR
0.5=questionable Alzheimer's disease (AD); CDR 1=mild AD; CDR 2=moder-
ate AD. **p<.007, ***p<.001.

Table 2. Occurrence of different ideomotor apraxia errors in four groups
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FulEot 2)g o urt 4L A0 2 ke v Awoh %
SRS BPOS| o] S e RT} 2 A0 R el
ot F 27730 tigto] Mann-Whitney tests 243+ A3}, BPO
AP S A 2ol 2]l FolE Mol A
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Table 3. Occurrence of BPO and ECO errors in four groups

Control (N=12) CDRO.5(N=10) CDR1(N=15 CDR2(N=10)
BPO 25(.45) 1.10(2.47) 2.40(2.80) 3.80(2.53)
ECO 67 (.65) 1.60(1.07) 2.20(1.61) 3.00(1.83)

Values are presented as mean (SD).
BPO = body-part-as-object; ECO=external configuration orientation.

BPO ECO Ic M 0 CR UR NR CN Suztrgtua; by
Control 3(17) 8(44) 1(6) 6(33) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 18
CDRO5 11(35) 1662 206) 10) 10) 0(0) 0(0) 00l 00) 00) =
CDR1 36 (40) 33(37) 1(1) 7(8) 1(1) 2(2) 4(4) 0(0) 0(0) 5(6) 89
CDR2 B/EY 0E) 30 6(6) 20) 0(0) 5(5) 56) 6(6) 20) %
Subtotal by error type 88 87 7 20 4 2 9 6 6 7 236

Values are presented as number (%).

BP0 =hody-part-as-object; ECO=external configuration orientation; IC=internal configuration; M=movement; 0= occurrence; CR=related contents; UR=unrecognizable re-
sponse; NR=no response; CN =non-related contents; D=delay; CDR 0.5=questionable Alzheimer's disease (AD); CDR 1=mild AD; CDR 2=moderate AD.
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Table 4. Acceptable responses in the IMA task

COMMUNICATION SCIENCES & DISORDERS

Table 5. Correct responses in verb naming task

Normal CDR 05 CDR1 CDR 2 Normal CDR 05 CDR 1 CDR 2
(N=12) (N=10) (N=15) (N=10) (N=12) (N=10) (N=10f (N=9p
Acceptable response ~ 13.75(.97)  13.10(1.29) 11.87(2.45)  9.40(2.46) Correct response 1342(1.51) 1030(241) 800(359) 6.33(3.97)

Values are presented as mean (SD).
CDR=Clinical Dementia Rating; CDR 0.5=questionable Alzheimer’s disease (AD);
CDR 1=mild AD; CDR 2=moderate AD.

Mean score

CDR 0.5 CDR1 CDR 2

Control

Figure 2. Mean scores for receptive responses of the control, the CDR 0.5, the
CDR 1, and the CDR 2 groups in the ideomotor apraxia task. CDR=Clinical De-
mentia Rating; CDR 0.5=questionable Alzheimer’s disease (AD); CDR 1=mild
AD; CDR 2=moderate AD. **p<.007; ***p<.001.
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Values are presented as mean (SD).

CDR=Clinical Dementia Rating; CDR 0.5=questionable Alzheimer's disease (AD);
CDR 1=mild AD; CDR 2=moderate AD.

*Number of missing data of the CDR 1 group is 5, °Number of missing data of the
CDR 2 group is 1.
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Z_P°1](U 3.50, p<.001), Z12]aL Ao o] H 3} F-5E=A|uf Zho]
(U=7.50, p=.001) S-oJu|s} x}o]7} EME]—(Flgure 2).
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