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Objectives: Semantic clustering is a memory strategy that enhances recall performance.
The Ratio of Semantic Clustering (RSC) quantifies the use of this strategy, with a decline in
RSC indicating episodic memory impairment. This study examines differences in recall ac-
curacy and RSC in young adults, older adults, and individuals with Alzheimer’s disease (AD)
in immediate (IMM) and delayed (DEL) recall conditions. Methods: Eighty participants (30
young adults, 42 older adults, and 8 individuals with AD) completed the Seoul Verbal
Learning Test (SVLT), which consists of IMM and DEL recall tasks. Ancova was conducted to
compare the accuracy and RSC across SVLT types (IMM, DEL). Pearson correlation analyses
were performed for each group to examine the relationship between accuracy and RSC
across recall conditions. Results: Individuals with AD showed lower recall accuracy in de-
layed recall compared to immediate recall. In contrast, young adults demonstrated in-
creased recall accuracy and RSC in delayed recall, indicating greater use of semantic clus-
tering strategies. Moreover, young adults exhibited strong positive correlations between
recall accuracy and RSC across all recall tasks, whereas older adults showed significant cor-
relations only in delayed recall. Conclusion: These findings suggest that strategic memory
processes are relatively well-preserved in young adults, whereas the reduced use of se-
mantic clustering in older adults and individuals with AD may indicate cognitive decline.

Keywords: Semantic clustering, Verbal learning test, Alzheimer’s disease, Episodic memory,
Aging

d=sfoln/d 2|uli(Alzheimer’s Disease, AD)= 7|, J 7] 20 2 JY|7| wfZof g4 mehof A Lreht= QIA] 1HE|<f
5 Aol R AT 59 Asi7F 54 E(Hortet al, 2010), T o] oL, o] & QI3 HE|A] 5/ 2710 k= Aol §
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fsEe) A 3bolckGack etal, 2018). ADS= ] 74 ] Aol olo] 2 o] gL vk AD B H] 7]e]
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HE o= 719 A|A = 4 2] % (Tulving, 1972), AD9] 22 o] 4
CHA| R A3k fAto] HatE]o] 7] Ake] 38 A|HE 7+
HHGrober et al., 2000; Hodges, 1998). YHFA 0 2 7|9 B
3Hencoding), A% (storage), 215 (retrieval) 9] A THA| =2 LA™
(Melton, 1963), AD BEA}0] Q1512 7]0] 240 2 AJe0 Ak
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(Craik & Byrd, 1982; Granholm & Butters, 1988). ©]&]t £ & 5}
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(Backman et al., 2001). Th3EZ]Q] 7| == Me]ZL o} o] &}
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9} 714 o] Sk AN Hopkins Verbal Learning Test, HVLT;
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ST ABARRAL = A4 4] 215 AHSeoul Neuro-
psychological Screening Battery 2nd Edition, SNSB-II; Kang et al.,
2012) W& Al-&-ol8k5 A AHSeoul Verbal Learning Test, SVLT)
7h ] ARk SVLT= A 71 ofu] o] 43 BolSS A
AlgE &, 205-9] A7t 7HAS =31 27 S (immediate recall).ﬂr
A1 3]/ (delayed recall)< Tf%* SHeS /g E o] QlTk SVLT ZHA|
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3 70| 145 AL AD Aleto] 2R3 £ % SR} BA|
(Bondi et al., 1994; Libon et al., 1996), 1] 214 Z|ulj(cortical demen-
tia), 1215} @Al X|ulj(subcortical vascular dementia), T}-71<>A]
A]wll(parkinson’s disease dementia) 2} -2 T}OFSH B4 213}9]
HHo| = 585} cH(Delis et al., 1991; Kramer et al., 1989).
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o]—E]7] W0l (Ockrassa, 2021), =2 A3 7]=9] AsrS x2}6
2} (switching) ¥} -2 A B Aol uls] ADL] Q1R|4] F kA
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AD (N=8) Older adults (N=42) Young adults (N=30) p
Gender (Male:Female) 35 13:29 10:20
Age (yr) [Range] 88.88(11.51)[67-93] 74.43 (7.40) [65-87] 29.00 (5.40) [22-38] <.001 [AD=0lder> Young]
Education (yr) 2.44(3.98) 10.90(5.78) 14.60(1.48) <.001 [AD<Qlder < Young]
K-MMSE 19.75(4.90) 26.71(3.01) 29.47 (0.68) <.001 [AD<Qlder< Young]

Values are presented as mean (SD).

AD=Alzheimer's disease; K-MMSE = Korean mini-mental state examination (Kang, 2006).
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Figure 1. Example of calculating ratio semantic clustering.
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S, 2k 5k ol A] AIZE 712 T SVLT B4 4o RSC
7k0) THAIE SHI517] 913 sjolss ARk 1 H(Pearson correlation
analysis) & =51k AU, B4 HHEE Ja) ol =5t
RSC Z710] FIQ1A] A i 7] Qfsf Ak 2 TA1A o5 A3
3]7] F-4(Stepwise multiple linear regression)= AA|3}I T} ©]
], B 1 27} A SRl A0 3] g 22 A%
SFAAL, ol & W2 RSC (52 314, A1 3= AAstod, =
wle] T A1 317] $-42 AIBHch

F(Estimated Marginal Means, EMM) H|xL A3}, A W45:(67.83,
95% CI [62.72, 72.94]), :=8(50.01, 95% CI [46.04, 53.98]), AD
(28.57, 95% CI [17.78, 39.36]) <=©]3{c}. Holm H74-S E3H AS 5
Hol|A] B2 AD, dERrE § oo o Bl HeES 1
HaL(p<.001), ‘e FdSE ADETE §-2J51A =3kth(p<.001). A|A
SPolA = Aete) a7} F-ol8H it (Fe, ) =10.343, p<.001).
RATO AH2(73.12, 95% CI [64.97, 81.26]), =12(48.03, 95%
CI [41.71, 54.35]), AD (16.36, 95% CI [-0.83, 33.55]) <=0 = LJE}S
T} Holm 27 A4 A= HES50] AD, led5Hot F-9fs)

100 ou
Immediate ese
<= Delayed
75
>
g 50
3
&
=
>
25 +
0 L

AD group Older group Young group

Figure 2. Accuracy on Seoul verbal learning test (SVLT) in immediate and de-
layed recall conditions for each group. AD=Alzheimer’s disease.
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Figure 3. Ratio of semantic clustering (RSC) on Seoul verbal learning test (SVLT)
in immediate and delayed recall conditions for each group. AD=Alzheimer’s
disease.
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