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Comparison of Symbol Recognition for Graphic Symbols, Photos, and Text
in Normal Elderly and Patients With Alzheimer’s Dementia by Severity
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Purpose : This study aimed to provide empirical evidence for augmentative and alternative
communication (AAC) interventions designed to enhance word recall and communication
abilities in individuals with Alzheimer's disease (DAT). To achieve this, the study examined
the symbol recognition abilities of DAT patients with varying severity levels and compared
them to those of healthy elderly individuals.

Methods: Fifty-eight participants were involved: 21 healthy elderly individuals and 37 DAT
patients (17 mild, 13 moderate, 7 severe). The symbol recognition task was administered
using the symbol type assessment of the AAC Symbol Assessment Tool (AAC-SAT).
Participants heard target words via a speaker on a tablet and were asked to select the
corresponding symbol from four options displayed on the screen. Each target word was
presented in three different symbol types—graphic symbols, photographs, and
text—ensuring consistency across conditions. Task performance data, including accuracy
and reaction time, were collected and analyzed using the AAC-SAT's automated analysis
function.

Results: In the symbol recognition task, no significant group differences were found in
accurately selecting the target graphic symbol. However, for both photographs and letters,
healthy elderly participants outperformed DAT patients, and accuracy decreased as DAT
severity increased. In terms of reaction time, significant differences were observed across
all symbol types, with healthy elderly participants responding faster than DAT patients.
Additionally, within the DAT group, reaction time increased as severity progressed.
Conclusions: DAT patients showed difficulty recognizing symbols due to impaired
conceptual vocabulary, although their performance varied according to symbol type.
Simplified graphic symbols yielded better accuracy and more functional response times
than photos, even in moderate to severe DAT, suggesting their potential effectiveness in
personalized AAC interventions.
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oMb} ABHRY 7Y HAHA B oy ABNEE
219 AdA AZS BA Yol B3 = Qs AgagE
4ol opqaEy g AshA g ohfEEde 7)o
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=

715 Aste g3 ulAA "HrkBarnes et al., 2015; Bayles,
1991; Trejo-Lopez et al., 2022).

dzstoliyg Auf= FE EFY(temporal lobe)? FHA
(parietal lobe)e F4O2 AAHAES E|ggo] Y=, x7]
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(hippocampus)®t 71 FHFO] AAA|E &Ao] A2 WA
EfUA] EtHBraak & Braak, 1991). dfivts A2 719E 34
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443 ols Fe AT oA, B 09X o= dol
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o] B& ABEWA Tol9 g o] ©& FEA1
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alternative communication: AAC) A7} ARSEI K Murray
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‘HreferentyE HeAY %oke ZA& G@tKFuller et al,
1992). AAC AREARY] orpaBoll AREElR:= Tt AdR3=ol
A=, 'attgesture), FEHY, ol WY T A AAR
A= AMESI] rtAES Alkshe B4 R0l Slom,
O (graphic  symbols), AFd(photos), SAHtext), A=
(objects), mIUoJA, AREQ] PHEI} Zo| EE ARk A
g0z ESEtiBeukelman & Mirenda, 2013). IR
AR Zofige] AlRFE AAC AREARECIAl ol A&sk=tl, A
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o SR o] F5H EdhsEol Wi 7|5y Askm AR A
AFlpg g8l ARlo]l HAgE AAC AAAIR ARSI
UcKFried-Oken et al., 2000, 2012; Han & Shin, 2024 Lee
et al, 2024). 59| IR ARl t2A] FAERD B2
AER Uil H ol BAR o€, =, B A%
ARgsihel dis S Toleh R ARl 9u] AdE A
e AR 4= o] diEe] AREG AV Wout i
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A} FAE thdo® ohfet Aol ARRE AAC A Bk
ofg] AE Soff Eud vt ok 7 Polopr|H(life story
book)a} Zo] 7HR19] ZAAAA o] Tl ARl T 22 ¥
Holu}, A7|1%}, Ex= A9 ez AFgozH Tt ZFAlo
Hot vl DA tigt Ao s A AT
£ JEE =2 4 UtKElfrink et al., 2018; Haight et al.,
2006; Subramaniam & Woods, 2016; Subramaniam et al.,
2014). E= 719¥(memory book)& Edf 7HQ19] AGHE 4
37|, mj7|9a) THE FEE TR0 AR, SRR
71831 719 s TWd 4 QIltAbu Hashim et al.,
2015; Bourgeois et al., 2001; Spilkin & Bethlehem, 2003).
A SRoA AFE= E o2 AAC T FHEE S44EY
7152 AT AAC 717171 itk HER PCY AFEZ7I0l
BolA AF ARl oRlE FHoE IR AR, SRE
GAeE7] 2ol tisle] 283t EUES AHoEE HA B4t
I MEsto] TTS(text-to-speech) 715& B3l HAFER 4 At
£2 & 4 rHArdelean & Redolat, 2024: Dada et al.,
2021; Samuelsson & Ekstrom, 2019). oA} A uje} Zro]
OoFet AAC T7-50] AREA glom AAC SA1Y aikes &2
5| HuEa ok Iy iR o2 AARE0] AAC SAl
A=} AREL Q1] ol 2449 AFdREol DAT 49
AAC A58l Al J3FE metslrlole of#zo] it

2 AAE Lee 520249 7= ol HiF dE5S 4
5 ooids] ot ofd dtelde AY =93 Ak $5E 9
49 DAT 3RE ez I, AR, 2Rl gt 44
AY 582 AL} BRAIRE SHolA AwEsith A 2
I A e A k93 HE DAT &P 55k
o/de DAT TEEY fosA &2 Zo= Ueyth 17
U A9 S5=et AR 1Y AEE ane §illeH
B IET IFAES A gdf 22 Bg=E Hol=
Aog ueidth AHE Ad"cle WAl Slods B
Qlat AZ9] DAT At 5% o9 DAT SAtHT A
< 99 ske ZAoE yegou Yo ARE 19 AsE
€ 3E g 2= HuEth ot A =93 Ak
DAT A7} D84 Ee= Aol dis] §kSo] g Zo=
Uepsth Lee 520249 = LRI ottt S35
DAT 9] 44 A" 582 3719 A= tE AF/3 o
of v BEAste glov, A PRIl diEk e 1
AolE AISHA Aislisar QA ot A kRl tRE DAT
A EAe $5HEE olsiske © AV itk wEbA A
o] F5ko] wet ojmgt Aol ofE #ASol REEA
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BA, FIAATANA 409 JHES = vs. B= DAT
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As gxstolry B AlQ), @EWel o, (G)A- B

ZPgoi7h glom, (53R FZ ol ofzlgol glojA &£o=
E3 S HAsl: 58 876l 2 ARIAE
T ¢ Sle AFRE S
Ahd A4 2AL AunEd A 1ol Al Aoj=. 4]
ool AHAAScreening Test for Aphasia Neurolog1c
, 20098
S 7ho] AAlVgE 7&‘/\} 2

Communication Disorders: STAND, Kim et al.
& As B wrel gt
HHKorean-Mini Mental State Examination-2nd edition'
K-MMSE-2, Kang et al., 202002 ARt 23}, A4 59
e

DAT Ad2

Communicative Diseases

(1National Institute of Neurological and
and Stroke-Dementia of the
Alzheimer Type and Related Disorders Association
(NINCDS-DATRDA)S] A&t 7o whet Xd—?glilﬂrﬂ
‘probable DAT' 2 EREY, Q2 19 olid] #EozH
B DATY F5% WgZ W2 Ao=w stk 7§E DAT A
+2 AR A (Clinical Dementia Rating Scale: CDR)
7120 w2t CDR 19 dfgsta, $35% DAT AT CDR 2,
A= DAT e CDR 3°l sigateitt.

A =l Ada S35 DAT 8 a9 QAT &
J2 Table 191 AAE vt 2ot o] Jd 7+ A +449 %
ol R9JEkA] Ygkom(#=2.034, p=.565), Kruskal-Wallis
£ 3% HEs HREE ANG A AR(FE3.358, p=.340)
I WSUR(HE6.434, p=.092)2] Xfo]= -.-.—«]O]-X] rorct.

K-MMSE-2& &df AmE Hd 7+ AAsEY Aole &
St AET(AE31.796, p<.001), Bonferroni AFEHA AT A
A 9l Hdo] AX DAT, 5% DAT, A% DAT HdxHT}

>4

g X|of Xt STEE JFHEE - AL - SX00| gt S-UA Hlw

T & APE EAETF pC001), %= DAT Hd
o] 5% DAT® A& DAT AuHtt Aart fobA =S8k
Nz p=.022, p=.006). ESF STANDO oral language
index(OLD) A4E B AmE I 7+ Ao 589 Aol
[9et AoZ UERHTHAE33.772, p{.001). Bonferroni AR
HAY A A kQlo] BE DAT, $5% DAT, A% DAT #
dEth f95A w2 Ol ALE EQa@Z p=.002
p{001, pC001), A% DAT Rdo| A= DAT HoeEt &
9stA 2 A-E EAHp=.037).

Table 1. Participants’ demographic information
Mild Moderate Severe 5

T;r%d (IliAlTw (,DFA1T5> (Dn§7T> on P
Onlefomaly G135 215 49 25 203 565
é/geear) ?31.8697) ?544259) ?427865) ?33.5413) 3358 340
b ™ G aw arh dm 684 O
s 58 B4 e an
mo B MM RS wo

Note. Values are presented as mean (SD).
STAND=Screening Test for Aphasia & Neurologic Communication
Disorders (Kim et al., 2009); K-MMSE-2=Korean Mini-Mental

State Examination-2nd edition (Kang et al., 2020).
"~ p<.001
2. &% IfH ¥ X=0
2 A3 ARgE AAIHAE  BAAOANAT A =T
H7HAugmentative and Alternative Communication-Symbol

z:_

Assessment Tool: AAC-SAT, Shin, 2024)'9] of9] A 5
Wl FIRE WS ZEsto] AASISh AAC-SAT= H3t
ARl s 875 Ad Aol ofsdt 49 A # A
AAC 8 A 58S AR ffe = dojgejst ok o
THlo] Jdet WrkeAE, W] BEE AAE AA PC A
1.0.10] TEoi%tilee & Shin, 2022; Shin, 2022). °]% ==
ol JAA 7IHb EESl SHoME ARG 7Rs? AAC-SAT
g2l MA 2.0.1(Shin, 2024)°] Yt AT Wgog s
Ak & Aok AAC-SATY] BESl WA 2018 AR
B

A | ST+ 12.4R1A0f) A5t} Zdagsisict.

2 Ade Agsplol 4 dAks okl 44 S4e
asl] HES PCY eHe A4S AR 2sIeH AGE
T 7S 3l AT oAt JARAHG +FYES 3L oI5k
T AZ QIR & B A £33 AR AsEd & o
Al 2T tEe Aol HES! PC Shdd] 2= AXEgleH,

AL olF Folz YolgomA Al 3RO WA

AT Fotol] Aeldirk Holg & £ AP 1

O
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AT s HESC gAE 2978 S A" S0
PIE =1L Figure 13 Zo] 3pdol A= 4719 AHE 3
A ofRjell sigske A shE AlElsH gt I 35T A
o 2374 7187h FolAH NS HolAu 23] HF RS
2 HY Af AeE UF A FECE siglo] RS
Eo] Stk AHREE AAC-SATY 27| AAo] u=t 34
7Jo] WA YERAL o]F AR} AP} AR oR A

000 ¢

2. 4% 8w [ane

(a) Graphic symbols

000 » =

2. 4% |E WA
® -
a o \

(b) Photos

() \_/ o @ 07/10

2. 4% 8Y WHEMN

(c) Text symbols

Figure 1. Examples of the three symbol types used in the
symbol selection task. Four choice items, including the target
symbol, were identically presented across all three symbol types
and arranged randomly

AAC-SAT 493 B7lo A8E AFole F 40712, J%
Exdol= 107, HiEHEdol= 30712 o] itk Hardolet
HERHOIES w599 off] syt g7t 8o nXe
PFS Haskp] el FHeE A ofso] AF ARgsKE FRlE
o3}E 4o AEAHCha et al, 2014; Lee et al., 2009;
Oh et al., 2014; Pae & Kwak, 2011; Shin & Park, 2020).

BAS QAAst WEsh= ol e AA FaE 7
A FAE YEe =A3(iconicity)e] AAC A3A Q1A
83 9L ot FAl w2t A =] tErks A3
AL A Whstod(Shin et al., 2017), ZHET0|Q} HEH o]
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© 20l w2 FARAE FHoR AYE FEPe] 10
e @old 22 471 vjAle 9Fe skl A8 3242 o
Yl golz o], 1248 dole 371, ), 254 ole 41
@, 998), 352 2ole IS ZFSIHTHE, A7), Fxdo]
o A AME viEREole S24 AV, Z=-23), v
A FAV, Z=-AE, Be A BARRE 2ol X=-7F)
2 F2EHo A=A

3. &8 Ext

. 97 FoSe) B9 A¥S Wkon|, DAT Fg
uodje] B W U A7 el
A 24 FESA Helsy] S wEs e 9 o]
S9 AMEAE AYSL AYUAAS NS Ak

W AEIHIO] 28RS FARRES EEle] 115471019,

AT Fofrle] AT RIAY] BEES  AAC-SATO] AFsse
3 B 7leE B9 et vEAPER = d B9

oz A Ae AgwE @rish] o) ek FLRE &
At & 7 AAGEE TE0%) ofb] WELS AESIYTh
A AL AT ot Z4H AXolg = A W
TolA ZHE RS AEold 28 Fojola, Aol 2
He AZofA AukgE H
A . 23] oWkES HolAY 30%E
2Rt & AEE Y Aole 08 AeleS sigith 30
9] 71&Z A AQlol 4719 aFdelN R A URE A
o AEsls He AR Eugh A Ao 7Hksigic
(Petroi et al., 2014). Petroi 5(2014)2] dFoie= Ht A
o] 57.42AI(SD=8.50)%1 A %A 108 gz 4749 I
B BN BR AFIE A dEiske WRARNS S3%
23, AA 1270 A FEo| izt B wESAREe] 9.795%
(80:9.548)%1 AL=E Utk olF & 1] 7IECE st
W 8l16xE, ¥WEEhE 1x Uit £ A7 o=
Petroi 5{(2014)2] A7+ FoxpHr}y ygolw, £ Atzlo] 27
AY oA B4 =919 B S RIS At 3x oY
WS HE e 7Rbsl] 325 A kol R 7Y vk
Aleg Hal DAT 9] F5=5 Este] 1 1081421 30
25 I =T i FHEALCE Aol At T2 T B
o Hofst FAF w9l 9 DAT A HE HoHE ZAES
A ARE 2302 o4k AE Aee= fe A0E ERIFH

SRSAITEE A A o7t Bt MR AT iRt HE
= FHE HAol L etk <A =, 2o
A= 7155kt B4 fiAS FRkEE EQl &0l st
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-
=
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BAEAL BAREEE A 7 e} vhgAIZl] disf &
ozt Zol7h AeAE AHEY] Yo HEFAARA Kruskal-
Wallisg Fo% 05914 AAlstglet. Jgt 7+ Zol7h f<jst
3% 29 2YBonferroni) AR HBE AASIGH. BE AR
BA2 [BM SPSS version 29.0.2.08 AR&3I9It.

i ofl

1. SERYE o 7 FEx A 24

FAMATARIA T, AR, 2Rl oigE 471 Fde] A
e o] ozl 71e5Ago] Table 20 A=l Stk ZE
‘PRI Y X AR B Aot 7P w9kom, Ak
%55, A% DAT o] <02 Hewr} =2 702 Uehjrt

Table 2. Mean percentage of accuracy by symbol type in the
symbol selection task across four groups

Mild Moderate Severe

Nommal  pur "DAT  DAT “ &
e (330 (79 (199 Giiy 6B 103
Photos (92:3)% (92.?3) (8;3;) (?éﬁgg) 234057 <001
Tet 300 Cosy (i (13) 1253 006

Note. Values are presented as mean (SD).
“p(.01, T pK.001

100.0 A
80.0 4

60.0 +

Mean percentage of accuracy (%)

0.0 4

Graphic symbols Photos Text

= Normal Mild DAT = Moderate DAT m Severe DAT

Figure 2. Accuracy in the symbol selection task for
four groups by symbol type

Kruskal-Wallis 874 23 I8 disixes A 7+ Ao
7b fOBtAl RO FEG.173, p=.103), AR disfrles et
ZF o7k FeJetAaN(FE23.405, p<.001), 2Rl HsiA = /-9
3t AJol2 HYTHAE12.533, p=.006). AFo] it AP Alehe]
gro] Aols HQl ek HWE7] 98 EHEY AEES
ANF AiNFigure 2), FA k9o] F5E DAT gkt
(p(001) 2 A= DAT HEETHpC001) Ag=7t /9

- 2ROl CHEH AFRIOIAL H|m

- OooL T

Sl &2 Ao® depdth E3 A% DATZF 5% DAT A
I (p=.015) A= DAT HIAEHTKp=.005) FoAstHA Hee
7k =9k Al diside Y =9 "do] $5& DAT A
HHHp=.037), 1831 4% DAT FJorEth {olsiA AHgw

7F =5 Hp=.014).

FIRREE Ag 7 IARNE B TlesARAE
Table 30 AIAE viet Ao} HE PRl tsl A4 w9l J
o] Bt wSAIe] TP Atken, Ax, 55k, Ak DAT {
o] =02 HRAZto] A LERT:

Table 3. Mean response times by symbol type in the symbol
selection task across four groups

Mild Moderate Severe

Normal = pur “par par AP
Graphic  1.58 2.51 2.95 4.81 "
symbols (.88 (1.62) (1.54) (3.28) 15.949 001
.99 1.91 2.90 4.54 -
Photos ('S (124 (149 (4op SN0 001
1.41 2.13 3.49 5.30 -
Tt qop @oh @7 Goy 217 002
Note. Values are presented as mean (SD).
"p<01, K001
6.0 e
=
— "
g 5.0 EE—
E” 4.0 A
g__ 3.0 | :
g 2.0 1

1.0 A

Photos Text

Graphic symbols

m Normal Mild DAT m Moderate DAT  m Severe DAT

Figure 3. Response time in the symbol selection task for
four groups by symbol type

Kruskal-Wallis A% 23 ZE A3 dist A 71 #}o]
7b folgt Aog UEPGtHIPAA: H=15.949, p=.001), AR
FE31.008, p<.001, 22k FE15.167, p=.002). 22k 443
of dis] kATl Zols Hol Hohg AmEy] 9 Euz
Y AEAAL AASE A3KFigure 3), IPAAY AL HAF
Qlo] M= DAT HPECHp.001) |olsHA whSAIZko] &
%3, A% DAT Fdto] A% DAT Hukkth {olsHA %2 ut
SAEE EtHp=.020). ARIY A9 A ko] F5E
DAT HuHtHp=.043), 183 A% DAT JorEch {05t

15



AOX|ZHA(H34H H23)

e AAMES HATHC.001). ESH AX DAT/F A=
DAT & oot %2 WSAIME EATHp=.023).

opAeto g FAjo] tigt A 7k Ajolg ARG Avt A4
L9l o] Ak DAT FdHoh §9stA %2 BREAIRE H9
Om(p=.004), 4% DAT Hdo] A% DAT HEt} ¥h3Alzto]
2 202 Yehgth(p=.038).

V. =2 2 88

2 A= DAT A9 I8, AR, 23 AJAAE B
B389 AAC 3AY A A=E A7) Aol A w9l ot
Pt F5EY DAT TAE tder A4 8 Hluet A
Tolct.

AARRER A ARE QofekAd, 1YY A BY
QI3 DAT 3 25 APAAE Fof As F=ole Eot
I OE AAR3T vBEIAE 80%H oY Bl =2 AR
Q14 Moo}l Wi BREAIZES Hole Aoz UEith ol
A= 2840l HlE S SHoAE AT FoRFEolA A
Zlolu A Hlsl Woks 7he/d AU Aol A=Y
= SR & Yehlisr] figo AR Hg as4d
(efficiency)® 4-87Fs%(acceptabiligy)e] Hlw&d &I 23S
’d(ambiguity)? E/J(complexity)o] B|A Ho} AFHIA
of IRAYN IFE FAUE 7ol UrHBeukelman &
Mirenda, 2013; Fuller et al., 1992; Schlosser & Sigafoos,
2002). 3 Aol AA WtE ZHFIAY AATlE e
£ Ooke =AY F¥&(transparency)’t ¥FE FE 7t
5790l tKSchlosser, 2003). 5743 AAl diidol flbz=
g 449 guig /58 & U =2 Y I, 54,
5 5°l A 7Fss Aol 1 AR =/dAdol F9sith
(transparent)’l. EAAE 4= UthFuller & Llyod, 1991). gt
Holl AA] Y gu)rt HE¥sitty EREgeitty £ 4
P Aol= HFEdHtranslucent) ACOR EE3PH, 2R}
2ol AT AA W 7 BAL olsE & gle ARole
EFYTHopaque) A2 EFRTIE A 7Hd(conicity
hypothesis)oll @EH, AL AT 719 Aol =2
E %4 g2 AeHT Aol st BIE A olsfstal
S5 4 il EoHlloyd & Fuller, 1990). £ S7ojlA]
AR AL BR AR HARE UER] w2l A
Al g FAel =obAA IAe dUElle Y FRE
7 EolHS Zo& HOItKShin et al., 2017: Simone, 1995;
Yovetich & Young, 1988). Wty AdS &3] AL 2 AA
FEoldole Eetal Ad 2+ felgt Zo] glo] a8
of tisf HlwA = A 58S HY Ao=E Fojdrh

Thog ARo] ot vl FHe] A sEE AvEd, A
Sl ZHoMe IV Bl Jd 7 Aot FEieHA ue
S & & Ik ol AT HEA ARl Zal =

A BAo]l Amiet 5%t AldE Au) oA Heet
gt AL o Foh AR I8 vEEA

i

0

[o]

N

)

o
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