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Abstract

Objective: To explore the diagnostic value of auditory verbal learning test-Huashan version (AVLT-H) of memo-
ry impairment in patients with subjective cognitive decline (SCD) and mild cognitive impairment (MCI).
Method: According to the inclusion criteria, the recruited elderly were screened and divided into three groups:
normal cognition (NC), SCD and MCI group. The neuropsychological tests including mini-mental state exami-
nation (MMSE), Montreal cognitive assessment-Beijing version (MOCA-BJ) and AVLT-H were completed af-
ter inclusion. The scores of MMSE,MoCA-B,AVLT-N2,N3,N4,N5,N6 and N7 were recorded and analyzed.
Result: There were significant differences in the scores of MMSE, MoCA and AVLT-H among the three groups
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(P<0.0167). The adjusted Bonferroni test was used to detect significant differences in post-hoc comparison.
There were significant difference in MMSE and MoCA scores between SCD and NC (P<0.001) and between
MCI and NC(P<0.001). However, no significant difference between MCI and SCD was found. There were sig-
nificant difference in N1 score between MCI and NC (P=0.013) and between MCI and SCD (P=0.001), but
there was no significant difference between SCD and NC. There were significant difference in AVLT-N2, N3,
N4, N5, N6 and N7 scores between MCI and NC (P<0.001) and between MCI and SCD (P<0.001), but
there was no significant difference between SCD and NC. The area under the curve of MMSE, MoCA and
AVLT-H scores were examined using NC group and SCD group as state variables, respectively. For differentiat-
ing MCI and SCD, eAVLT-H scores had a larger area under the curve with higher sensitivity and specificity,
N1 and N7 had the highest sensitivity. For distinguishing MCI from NC, AVLT-H and MoCA scores had a
larger area under the curve with higher sensitivity and specificity, N4, N6 and N7 had the highest sensitivity.

Conclusion: AVLT-H, combined with MMSE and MoCA, can improve the defining diagnostic sensitivity of

MCI and SCD from normal cognition. It is recommended to routinely use AVLT-H in a routine assessment for

MCI and SCD patients.
Author's address
ty, Nanjing, 210029

Rehabilitation Medicine Center, The First Affiliated Hospital of Nanjing Medical Universi-

Key word auditory verbal learning test-Huashan version; subjective cognitive decline; mild cognitive impairment

T WA AT B (subjective cognitive  decline,
SCD) %% N1 F% % (mild cognitive impairment,
MCD) J& 1 H % & R 7K ¢ B (Alzheimer's dis-
ease, AD) Z [A] (i IR A . SCD 248 83 A WA+
TEICAZ B RIS REVRGR , (IR T Ry i R PEA
Ak B S5 FUE, A H w AR TR S T AE s MCLEZ
T B A B B HA A RN Tl RE B RS (R
ISFNJBRE (%) B2 Wibn e, B H #4215 5 ) 2
AIEF™M, SCD FIMCI#IA g I AD Yl R if 301 711
R, RS AD W fa A . AD BIRYT IR )2
T HA A A TR, R IR R R BRI B G
SCD FI MCLZ A% AD ) & A A FIGEZE H 5] AD it
S R (1)

Busse “F 74 H Rey WF g iali52% 2] M 56 (Rey au-
ditory verbal learning test, RAVLT)J&—Fpn] [X 4}
SCD 1 MCI A 5 HAR AL A G 7 =X, (H i
TAZMUA R BESCRR , ANGE T E R . ST
BT & T Al i W e i) 15 2 > U 5 (AVLT-
Huashan version, AVLT-H)™, AVLT-H R EUINA| 4 Je
P34 35 2% > P 56 (California verbal learning test,
CVLT) Al #5115 2% > W 56 9 S A S BRN 5 3, I
221 DAL B ORI RO RS, UE SE AT AL
MCI [1] AD Ak 5 XU , 1B H R i JG SCD AHEIEAR
;R GE . R, AR B fE R R AVLT-H 7

192 www.rehabi.com.cn

SCD F1 MCI {142 2y e [ i 07 A1 5% 52 12 W i1 1 FH
HHE.

1 #EREFE
1.1 — Bk

ABFE T 20194F 6 J 2 2020 4F 12 J1 3@ i 44K
I S BRI AR S TR S 181 1 b B AF N AR B A
AR UEFHEBR AR HE N A AT A R P BN
166 151, 3 3 PFAL 32 F e 12 8 5 T T g =
AN, BT A7 TA R0 By e DAk i ] — 0 A B 5
Ao A5 A8 IR ) T 40 P SR AVLT-H ., 3147 14)
IR YE (verbal fluency test, VET) I -4l iy 44
i (Boston naming test, BNT)™ JEARIEZE M A
(trial-making-test A, TMT-A )l B (trial-making-test
B, TMT-B)". MREPAG SR K521 o o fd Xt
M8 2H (non-demantia control, NC) 37 4 , SCD #H 81
1], MCI 4 48 {5,

MCI A A b5 e - DAY 50—85 il %, #F &
NINDS-AIREN 2018 4£ 58 MCLi2 ibr #E™ , H.
T ; QF ICC BRI =6 T~ H (B H %416
AL A QW R LN F A2 —& ra 01 TR R
1TIIRE P 2 /0 [l — A RIS 1) 79 20 280 BEAS
M ERRE KT 1.0 SDOZVER AEW R ZHE
PR IENT ) 3 b. Bk = AN AR, 58— s



PHALE 4L 202448 H30% 20

220 B A I 35 R B R T 1.0 SD (&R AR
W K52 BB AL IE S )Y

SCD A g brifk : DA : 50—85 JH %, 451 |
A S BB R ROE S, Mg O A E AT
BB A AE BB 3 DR 3 E R G5 31 MCI R A 220 31
L WihR e s @ S fEROIRSAR L, B TR EVRFEAENA
B, HICH SRR A

NC A piifE : O 50—85 1 %, ZtE5 .
A S BB R EERE T, 8O FIAG A I 5
QIR I E Vo

HERBR AR 7 - M 35 NINDS- AIREN Fr i 7] fig 12
Wt Ay i DA R B 5 @ IR Hachinski f# 1fi 5 3%
(modified Hachinski ischemic scale, MHIS){F43>4
51 s QANBERL A I D REAS A 2 (LA R B R IE A2
TRBEAREE) s @A I ™2 0ol LB S D Re
P AR O & T R o AR AR — s
B B (e P 2 B 2x At i (/R Bt 5 2019-SR-015),
P S Y% 28 T A IR S .
1.2 Pk

i A ARSI B AR AR AL ARIE >y 3 20, B
IEH 41 . SCD 41 A1 MCI AL, 58 i 280 B2 3
MMSE . MoCA-BJ } AVLT-H, M i $ 15 MMSE .
MOCA AVLT-H fJ Bl Z "] fZ N1 N2 N3 | FiE 3R [1] 42
N4 N5 R EIHZN6 K FFIANT 1543

RN BE - O &) 8 e kS MR S K A
(mini-mental status examination, MMSE ) "] 3% 72
] G042 TERL TR OB A B P T IR 11
NI BT 3050 PN AR S Z HEREA K,
FUARI A RIER : SCE>17 53, /N2E>20 53 00 K L
F>24 43 s QAU E ARG RERI R INEIIEA 522 (Montre-
al Cognitive Assessment- Beijing version, MoCA-
BI) I — S F R X2 BE DRI RE S 2R A 7 TR
A PP TR, EVFE T V2 AR BIA RIS,
FAETT R ST PATIIEE G012 GBS AT
G I RGE 1 1, 58 B MoCA K6 K 2 %
10min, #7330 73 o ZHHAFR<I24, S50 1
Or, =26 3 IEH

AVLT-H" a2 1240, 2850 5 iR R
v KA 3l , BRI 4 TR BEAL R 2 2, HLAk
RRAC RIBL TS R T KW A S kb i L

e £ A RFE, PHGE R R A
10, SR G VEAG 35 #2115 1) 1 1) B B[] Ay
Is, % 22 2] — R4 3 W5 43 3 BV Z B2 0 5% E
B8, S0 /E N1ON2 RTINS ; 18] bR 18 5 iR G 2k
W55 ) Smin Ji5 %6 B ZEIR [B142FF 10 5% I A S B, 1A
N4 [A]FG 15 5 00 (B4 38T A 1) 3 i i 4
W5 ) 20min J5 4 4E3R B2 10 5% 1E 88 A5, 10 4E
N5 ; 22 Ji #e BRIR)TE 28 0 i A TR &R M2 I s e A
B, 10 4E N6 s I J5 VAT & B2 24 A 1iE (124> H AR
WA 12 A 2RI AR LB A [F] A9 T 4R35 ) |, 1k 32K
HUAR TS 28 3 i il B FA I e s IR 4R
IEFENT.
1.3 Seit2Eoth

K H SPSS 25.0 e bR A4 A i A 7 H50 40 Ak 2 43
Mo RFHEIR TG Ik Bds k17 B2, LU
Z )7 & Hr B MCL.SCD #INC 3 4% 5 E4E 1k
MZHEF RS, Ry H TIP3 4B
FEVER] IR A 22 S, Gt B E RN a=
0.0167, X it 2800 B 24 12X A5 3 UEA 7 1E 285 40 A
B AR IEZS 504 1R Kruskal-Wallis JE 250K
B3 4307 3 A2 B Y 22 5, S5 AR5 8 (B — Y
AYOLE, B = DA R L R B AR B (H) FIAHSC PR,
2% FH Bonferroni 45 1F & 5 M K S 1) 265 A 1L
B804 B E B a=0.0167, 43 5 LA NC 24 1
SCD 4 Jy 4Rk 74575 £ %F MMSE . MoCA Fll AVLT-H i
IS 04 T R TR , R A5 A 1 ) AR
FRESRE

2 %
2.1 — TR R

A ) A2 Y S R AR RR R A
e LR, o B YE2E (P> 0.0167), W& 1,
22 IFEARIE

— 2 AR 20 BRAE IR & B . MMSE |
MoCA | AVLT 4 il 3 43 3 7 76 1o 2 Pk 22 = (P<
0.0167). % Bonferroni ¥ 1E B E K- 5 5
W LA % B, MMSE \MoCA $£437E SCD 5 NC 22
i) (P<0.001) \MCI 5 NC Z [i] (P<0.001) f£ 7E . #
PE2 5, 7E MC1 5 SCD 2 [0) JC i 31k 25 5% s N1 IES>
7E MCI 5 NC Z ] (P=0.013) \MCI 5 SCD 2 [i] (P=

www.rehabi.com.cn 193



Chinese Journal of Rehabilitation Medicine, Feb. 2024, Vol. 39, No.2

0.001) 347 B M2 5%, £ SCD 5 NC Z [\ Jg b 2%
P2 5 N2 N3 N4 N5 N6 K N7 ¥£437E MCI 5 NC
Z[A] (P<0.001) \MCI 5 SCD 2 ] (P<0.001) ¥ 47 il
FVEE S 76 SCD 5NC Z I ol F 225 HARTE
L2,
2.3 MMSE . MoCA ,AVLT-H 1543%} MCI #1 SCD [}
W E A

439 LA NC 2 il SCD 4 A iR A48 A8 1t X MMSE
MoCA Fl AVLT-H (%) 45 3515 3 47 M 267 1H AR A
M, 55 58 & B, % X 432 MCI A1 SCD, AVLT-H 4% 37
1R HAT R B 2T R, HHLA A A sl
FVER S o N RINT A9 S8 f5 i 5 X T X 4

MCI FINC, AVLT-H F1 MoCA ¥ LA B Kt F
TAIRR, RO RRE S B 28 L N4 N6 FITNT [
JBE fi i s T IX 43 SCD 1 NC , MMSE 1l MoCA i
RN AR, FARTE LI 3

3 itig

B IR P R e — Fh A TR B A 220R 17
PEEI I R FE I AT 1 1ot , A I LA o s
RS AT DB, S 8 S e iGR
FIH HETRRE S R, AD BUR 28 S5 2T 45 B A
IR B R BT NS, 2 i X E A )
KT B AH AR 2 B ot DX I8, T 9 B e AR

%1 NCE5SCDEMCIAZKE—#EHILE

Lotk EBJAERE ZHE TR fR I BEIR I
415 i (%) (ks ) (ks ) (%) (%)
MCI 48 28(58.3) 69.7+6.9 43.33422.45 24(50.0) 11(22.9)
SCD 81 51(63.0) 67.9+7.4 40.67+22.76 37(45.7) 11(13.6)
BIVEU 37 16(43.2) 71.5+6.5 44.33+30.86 19(51.4) 6(16.2)
FIEE(PE) 12 4.069(0.131) 3.472(0.033) 2.933(0.056) 0.416(0.812) 1.888(0.389)

T MCI: 52 B A ZIFE S SCD s ML HI R B s NC it e IE

*£2 NCESCDEMCIAZRZINMNERILER

M(Q1,Q3),n=165]

. MCI SCD NC FEKI P
WA (n=48) (n=81) (n=37) Hip) SCD vs NC MCI vs NC MCI vs SCD
MMSE 28(26,28) 27(26,28) 28.5(28,30)  24.407(<0.001) <0.001 <0.001 0.184
MoCA 23(19.25,23.75)  23(21,25) 27.0(27,28)  58.510(<0.001) <0.001 <0.001 0.022
AVLT-H

N1 3(2,4) 3.5(3,4) 4(3,5) 11.154(0.004) 0.217 0.001 0.013
N2 4(3.25,5) 5(4,7) 6(5,7.5) 32.826(<0.001) 0.044 <0.001 <0.001
N3 5(4,6) 7(6,8) 8(6,8.5) 34.751(<0.001) 0.031 <0.001 <0.001
N4 3(1,4) 5(3,6) 6(4,7) 39.917(<0.001) 0.080 <0.001 <0.001
N5 2(0,3) 4(3,6) 4(3,6) 36.386(<0.001) 0.680 <0.001 <0.001
N6 2(1,3) 4(2,6) 5(4,7) 39.597(<0.001) 0.009 <0.001 <0.001
N7 18(16,20) 21(20,22) 22(21,23)  43.929(<0.001) 0.021 <0.001 <0.001

TE:ORFFE LS AT, 8 A S RO S0 T =2 0 22 5 00 A7, B/ SR P o (0 80— DU A 80, 36 = DU (50 o HE A6 8 0t s MCT:
NS 5 SCD : FMIAKIT s NC A FFEXT I s MMSE : ] Sy MUIRAS T 3426 MoCA : SRR RIAHIITAl 12 s AVLT-H: AR LR T S8 1l 1=

BRI
R3 BERIISCD EMCIAZXEISH M ELLE
WEEIE b SCD vs NC MCI vs NC MCI vs SCD
8 AUC  HUSE ¥R PH AUC  HURE  FRRE PH AUC  HURE FRE PHE
MMSE 0.727  0.784  0.537  <0.001 0.794 0514 0917 <0.001 0.569 0213 0917  0.190
MoCA 0.880  0.892  0.825  <0.001 0.914 0.892  0.854 <0.001 0.646  0.488  0.750  0.006
AVLT-H
N 0573  0.622 0500  0.202 0.691 0.622  0.687  0.003 0.632  0.800 0396  0.013
N2 0.619  0.649  0.537  0.040 0.832 0.865  0.667 <0.001 0.730  0.738  0.667 <0.001
N3 0.625 0595  0.637  0.031 0.849 0.595  0.937 <0.001 0.732 0550  0.771  <0.001
N4 0.605 0919 0312  0.069 0.860 0919  0.708 <0.001 0.771  0.588  0.833  <0.001
N5 0515 0946  0.137  0.792 0.818 0.838  0.667 <0.001 0.788  0.663  0.812  <0.001
N6 0.653  0.784 0475  0.008 0.876 0.946  0.687 <0.001 0.739  0.738  0.687 <0.001
N7 0.645 0432 0775  0.012 0.869 0919  0.687 <0.001 0.777  0.900  0.562  <0.001

T MCL: B2 AR ; SCD : T WA T K3 NC : XS B AUC: LT T FL s MMSE - 1/ S0 R MUIRAS T 23138 s MoCA - SERF R R IAHITT A 1

;5 AVLT-H : AR LRV SE TRl > U 5

194

www.rehabi.com.cn



PHALE 4L 202448 H30% 20

R 1 R R 25T i J2 0, W LA ) i 2 401t s A
Jie LW T R

2018 4F, t 32 [ = 37 2 AL i 58 BE (National In-
stitute of Aging, NIA) FI B /K 2% ¥ B 95 P15 2> (Al-
zheimer's Association, AA) JF— 581 T AD f5 2
() 3% 22 %, K 343 S SCD | MCI fil AD = 4~ B
B, PRbIE ST ARG 1 e AR SR R L
F6) 245 F T PR 7050, T 7E SCD B L, R4 Sl
A T A A, FORPUARRE F AT,
FERFEN, NS 351, A B GE A B AR R A
/NI 5 AT SCDMY, (R , R 3 B PPAl i
SRS H SCD ARSI M EE L, HLfAj s (5

RAVLT W FEI2WiRE AR =, EL B E B nT A 4%
Hb PR A F I R TR 1 v RS AR RS (e AHET™
Howieson 5", PEAl T RAVLT 75 i % 43 A Hh iz
(A 50, JLAESR (R 12 4 00T F MCT 5 i e xof e ik
T3P0, SRRV #AE 5T R, AVLT-H 1
FEIR []4Z (N4 N5 ) %f MCI F8 3% 1 25 352 25 T B 20 [
£ (N1.N2 N3) , {HIf K ik — 0 58 & 5 ol 1 T
SCD 5 MCI fgt i A X 53 . ARWF5E & B AVLT-
H 1] 53 MMSE ,MoCA X+ MCI #1 SCD [ A £ 12
W , DXL AT 36 A AVLT-H . MMSE 5 MoCA i i T
MCI 1 SCD i g5 5 1Ak, DAE T I IE #2245 A
AR & BT AR I A RS AL R AD JRUS: Al A
B, AR F BT 100, AR iR e, o A b i
B SERIRTT T EE  $E TR, LUK B A 57 o 15 1k
JEIEYT B R

2% | ik, SCD FI MCI it L2 12 B 75 AD 45
WA RE R EEAEM . AVLT-HE N
—ANE FC IS %, Iz b IR IR, JC
HEMCT™ 2, AR5 208 2 e HF SCD
H & B : AVLT-H H] 7 X3 MCI #1 NC 4 . MCI #il
SCD 41, HAEAEARGF ) HER B, 18 25t F MOCA.,
FATA LI b S AR ) R R 1, IR AT
AVLT-H 7£ SCD H {5 & B Wt 5%, LAE i — B AE I
PRz W A

[1] Petersen RC, Caracciolo B, Brayne C, et al. Mild cogni-
tive impairment: a concept in evolution[J]. Journal of Inter-

nal Medicine, 2014, 275(3):214—228.

(2]

(3]

(4]

[3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Busse C, Anselmi P, Pompanin S, et al. Specific verbal
memory measures maydistinguish Alzheimer's disease from
dementia with Lewy bodies[J]. Journal of Alzheimer's Dis-
ease, 2017, 59(3):1009—1015.

Fernaeus SE, Ostberg P, Wahlund LO, et al. Memory fac-
tors in Rey AVLT Implications for early staging of cogni-
tive decline[J]. Scandinavian Journal of Psychology, 2014,
55(6):546—553.

SN, BRI, BEE. WESE RO A o E A Y
W], PEOETAZRE, 2001, 15(1):13—15.
Zhao Q, Guo Q, Hong Z. Clustering and switching during
a semantic verbal fluency test contribute to differential diag-
nosis of cognitive impairment[J]. Neuroscience Bulletin,
2013, 29:75—R82.

Williams BW, Mack W, Henderson VW. Boston Naming
Test in Alzheimer's disease[J]. Neuropsychologia, 1989, 27
(8):1073—1079.

RLEERME, SR, HERZ, S5 EEAINE (P SUEIT RO 18 R
S ) 2R i R T R T D). A DG RO B2 Ak AL 2006,
14(2):118—120.

PR R SN B2 M SR, BT 2l A
BB 43 2 AR B A % 2% 51 23 . 2018 H [ A
RERFH2IATE B (D) R EARIBERT 12 W iRy ()], h b
Zik, 2018, 98(17):1294—1301.

Rahe J, Petrelli A, Kaesberg S, et al. Effects of cognitive
training with additional physical activity compared to pure
cognitive training in healthy older adults[J]. Clinical Interven-
tions in Aging, 2015, 10:297—310.

Braak H, Braak E. Neuropathological stageing of Alzheim-
er related changes[J]. Acta Neuropathol, 1991, 82:239—
259.

Yu J, Li J, Huang X. The Beijing version of the Montre-
al Cognitive Assessment as a brief screening tool for mild
cognitive impairment:
Psychiatry, 2012, 12:156.

TN, Ph—R, BN, SF. WRsEiniie g ek X
NHED] PREIERCEEIGR, 2007, 15(2):132—134.
Braak H, Braak E. Neuropathological stageing of Alzheim-
1991, 82: 239—

a community- based study[J]. BMC

er related changes[J]. Acta Neuropathol,
259.

Clifford RJ, Bennett D, Blennow K, et al. NIA-AA Re-
search Framework: Toward a biological definition of Al-
zheimer's disease[J]. Alzheimer's & Dementia, 2018, 14
(4): 535—562.

EEESR, TAKE, A, . BER TR EIIRE R
SR RN PEATAE, 2018, 13(1):41—45.

(F#%209)

www.rehabi.com.cn 195





