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Abstract The loss of semantic knowledge and impairments in semantic associations by semantic category is gaining
increasing attention, as indicators of early-stage cognitive decline. As such, we assigned semantic association task
(SAT) to normal elderly (NE) and those with subjective memory impairment (SMI) or mild cognitive impairment
(MCI) to examine their performance by semantic subcategories and the differences in error patterns. We found a
significant difference in the number of correct response and reaction time under the SAT categories among the three
groups, with the highest performance observed in 'function' and the lowest performance in 'superordinate' and
'part/whole'. Moreover, the error frequency was the lowest in NE, followed by those with SMI and MCI, with the
latter two groups showing a significant increase in no-response. Our findings demonstrate the varying extent and
process of impairments in the semantic network by category over different stages of cognitive decline. Thus, we
proposed SAT performance as an indicator to detect and follow-up on cognitive decline in elderly with cognitive
disorder.
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A9E S slonlll, A8 =SlEAS dEAR) = amg popm, A 4w % $& AEel B Aw
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oftH3l. Awlel 7HE EF Wl LSl o ax g A9 w4 wul Weld wsld] W95

CPABRE TR ) su o)z o Bly] ol AFuL ofF XS

(Alzheimer’s Disease, AD)< o] 4
F4], A Az} o Qlall IA7IFe] AstEl o5 sha s 4143018 A (mental lexicon) o121 U
A Al R VA, A As T g9 e Agsn Qe welAAAAHIT) A4l

R I 5o 54 of3ie) nas Anse 845 A
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7] 918 A o Fagel AL ADY AEF o ojeige ol AAE Balslo] MAE 2k 9]

do (e BRI E(Mid Cognitive mpaiment, gy )z A 03] ARE BYSATIE AR H
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AE S oAl HATH6] A E Aol A EA o]F] o] AR BA8IAT)= of

491 westeh el I VAR AEA oz g Adse AR ddde] 98s & 4
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= -0
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(Geriatric Depression Scale Short Form Korea Version:
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Table 1. demographic information of participants

NE SMI MCI F
(n=17) (N=16) (N=16)
e i (e Cam 2P
BN gy o a9
WiE (o oen  Gos B
GDSSEK (fmy  hap ey MP

"p<.001, "p<.01, p<.05
NE: normal elderly, SMI: subjective memory Impairment
MCI: mild cognitive impairment
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Fig. 1. Modification process of SAT
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Fig. 2. composition of SAT
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1~ (The number of wrong response/ The totalnumberof response)

Fig. 3. Calculation method of IES
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Table 2. Descriptive statistics on the total number
of correct response and reaction time of
SAT between three groups

SAT

Group total number of SAT,
reaction time
correct
NE 5753 3245.85
(N=17) (+1.37) (+497.96)
SMI 55.38 3582.14
(N=16) (+2.19) (+566.18)
MCI 46.56 5019.23
(N=16) (+5.21) (+876.91)

Aol W Scheffé A5 A3}, Auks F3 9} v
SAIZE BEF NET# MCIE, SMIxy MCIZ 3t
(p<.00D)ell 5218 2}o)7} YERITHEIg. 4 ).

e 6000
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50 .
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30 5753 5538

— 4656 3s21a  LBT6ST
@137 @a1g9 == 2000 =
(x521)

324585

(140706 (156618)

1000

NE ©SMI =Mcl NE  SMI =MCl

Fig. 4. Post—hoc test result on the total number of

correct response and reaction time of SAT
by group

0

3.2 Al i 7F SAT ahelad kg

q
74]5 Table 3¢} 7t} @E}(me =99.19, p<001) & 3}¢)
A (Fa1s0=29.12, p<001)¢] FaEH7} fFejgom, Jot
B osgmE e Asas mne gosan
(F189=5.37, p<.001).
Table 3. Descriptive statistics on the number of

correct response by each sub—category
of SAT between three groups

Group Sp Con Fn PW
NE 14.12 14.59 14.76 14.06
(N=17) (+0.86) (+0.71) (+0.44) (+0.83)
SMI 12.88 14.50 14.56 13.38
(N=16) (+0.96) (+0.89) (+0.63) (+1.09)
MCI 10.44 12.13 13.69 10.31
(N=16) (¥2.31) (+1.50) (119 (+1.54)

Sp: superordinate, Con: contiguity, Fn: function, P/W: part/whole

Ay} sk RSl whe Scheffé AHF7HA A3k NE
7} SMITH(p<.05), NEx-2} MCIZ (p<.001), SMI="2}
MCIT} ZHp<.001)ol f-2]3k 2}o]7} el o™ (Table 4

L), Ve FAME, VST IS, AR 3 R
@_zﬂ’, 71} FE/AA Hp<0DAA & Aol
7} el th(Fig. 5 #a).

Table 4. Post—hoc test result on the number of
correct response of SAT by group

Group NE SMI MCI
SMI *
MCI ok *hx

=< 001, *p<.01, <05
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Sp: superordinate, Con: contiguity, Fn: function,

P/W: part/whole

Fig. 5. Post—hoc test result on the number of correct
response of SAT by each subcategory

2era} _0,]1:!] oﬂﬂﬂﬁ] a}%tﬂz
SRR RE N
= @rﬁ}_o,] Auke-2=0] i]-O]—‘E NET}Oﬂ H] 3l SMIT
MCIZol A feletA 2 oz yeston 53], 3
'ob /A A R 3E el 7k Abg 3, 7
7V 27 bt Table 5 3FaL).

Table 5. Post—hoc test result on the number of
correct response of SAT depending on
groups by each subcategory

Sp Con Fn P/W

Con
NE Fun
PW

Con *kk
SMI Fn i
PW . -

Con
MCI Fn
PW * ok
=xp<.001, »p<.01, <05
Sp: superordinate, Con: contiguity, Fn: function, P/W: part/whole

_|_4

3.3 Al i+ 2+ SAT ST ukgAZh
xﬂ 9] SAT 6}%’4“*“3 HEEAIZ gk 7S A
& Table 63 2t} Aeh(F189=106.23, p<.001) 2 s}
H HF(F3189=3093, p<001)2] FE37) f-9dlor X
S} SFRH e Ao AE a3 giﬂljr(F(G,mF.
D=.935).

Ak} sh9 ol wh Scheffé AH57A74 A3} NE
T3 SMI(p<.06)x, NEw-# MCI(p<.001), SMI3}
MCIZ ZHp< 00Dl $2] 3k Fo] 7} Lkt o w(Table 7
Za), A FAM (p<.05), A3 V1% (p<.001),
ARSI 715 (p<001), AR T T/ A A (p<.001),
)53} BE/AA THp< 00Dl <] 2po] b Lhekyk
tHFig. 6 ).

Table 6. Descriptive statistics on reaction time by
each subcategory of SAT between three
groups

Group Sp Con Fn PW
NE 3583.02 3148.05 2507.10 374522
(N=17) (£627.12) (£631.82) (+£398.82) (£671.62)
SMI 3885.67 3413.39 2884.93 414458
(N=16) (£679.13) (£671.53) (+463.83) (£731.02)
MCI 5343.93 4958.27 4132.39 5642.31
(N=16) (£1046.37) (£907.22) (£918.38) (+£865.73)

Sp: superordinate, Con: contiguity, Fn: function, P/W: part/whole

Table 7. Post—hoc test result on reaction time of SAT

by group
Group NE SMI MCI
SMI *
MCI . ok

#xp<.001, =p<01, 0<.05

6000 hakaed
5000

4000

3000
azs6.8a
2000 (£1103.64)

1000

Sp # Con Il Fn = P/W

Sp: superordinate, Con: contiguity, Fn: function,
P/W: part/whole
Fig. 6. Post—hoc test result on reaction time of SAT

by each subcategory

3.4 Al i+ 2+ SAT LHFEE A& 34
A Jeke] SAT Q7538 A= 3150 g3t 7145

Al #k2 Table 837 2t} W (F150=50.025, p<.001) 2
O F 8 (Fr180=32.550, p<.001)e] 237} Folglon

Ay /T 1o sAg s
YERSH O F 6180=14.244, p<.001).

folg Aow

Table 8. Descriptive statistics on the number of
errors by error type between three
groups

Group SE PE Non NR
NE .53 .35 7 .88
(N=17) (0.8 (+0.61) (+0.69) (£1.05)
SMI .69 .69 1.00 224
(N=16) (£0.79) (+1.01) (£1.10) (+1.65)
MCI 1.38 144 2.69 7.94
(N=16) (£1.15) (+1.37) (+£1.99) (£4.27)

SE: semantic error, PE: phonetic error, Non: non-related error,
NR: no response
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