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(62/116), f&FMoCAK92.2% (107/116), ERA LI ERE X (x*=43.022,P<0.001). HERHAEE
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Abstract

Objective: To explore the consistency of the Mini-Mental State Examination Scale (MMSE) and Mon-
treal Cognitive Assessment Scale (MoCA) in the screening of cognitive impairment in patients with
cerebrovascular disease, and to provide a reference for the selection and combined application of
clinical screening tools. Methods: The clinical data of 116 patients with cerebrovascular disease ad-
mitted to Zhuhai Hospital of Integrated Traditional Chinese and Western Medicine from January to
July 2024 were retrospectively analyzed. All patients completed MMSE and MoCA evaluations dur-
ing the same period. The total score and the detection rate of cognitive impairment of the two scales
were compared. Pearson correlation analysis, McNemar paired x?2 test, and Kappa consistency test
were used to evaluate the correlation and consistency of the two scales, and subgroup analysis was
made according to age (<65 years/265 years) and years of education (<9 years/29 years). Results:
The total score of MMSE in 116 patients was (20.19 + 7.34) points, which was higher than the cor-
rected total score of MoCA (15.49 * 6.94) points, with statistical significance (t = 16.284, P < 0.001).
There was a strong positive correlation between the total scores of the two scales (r = 0.907, P <
0.001). The detection rate of MMSE cognitive impairment was 53.4% (62/116), which was lower
than that of MoCA (92.2%, 107/116), and the difference was statistically significant (2 = 43.022, P
< 0.001). The total coincidence rate of the two scales was 61.2% (71/116), and the Kappa value was
0.176, indicating poor consistency. Based on the results of MoCA, the sensitivity and specificity of
MMSE in screening cognitive impairment were 57.9% and 100.0%. Subgroup analysis showed that
the detection rate of MoCA in all age groups, education levels, and gender subgroups was signifi-
cantly higher than that in MMSE (all P < 0.05), and the consistency between the two scales was poor
(kappa = 0.000~0.358). Conclusion: MMSE and MoCA scores in patients with cerebrovascular dis-
ease have a good correlation, but the consistency of the two scales in judging cognitive impairment
is poor. MoCA is significantly more sensitive than MMSE in screening cognitive impairment in cere-
brovascular disease, especially mild cognitive impairment, and MMSE alone can easily lead to
missed diagnosis. In clinical screening of cognitive impairment in cerebrovascular disease, it is sug-
gested that MoCA or the combination of the two scales should be preferred to improve the early
recognition rate and provide a basis for cognitive rehabilitation intervention.
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I L7 2 T B N BOR MBI F 2R R 22—, 2 5 AN [E 6 (Post-Stroke Cognitive Impairment,
PSCI) & i S5 o WL IEARE, AT R ZACIZ R PUTIhRE. MAMEE 12 NN RIR, 7 S
HHIRR S HERE A0 ot S TS e VA1 BT 98 s, i ML 03 B8 8 A SR D) B ) A e e A7 A B S e o v
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BRI R B bG FE AT 40 2 T IO s s BoA SR Y [2]. B, @ SURiiA s Daesid TR
2 o ML e VP H R DR B

f&7 2 K 01K 25 A% 7% 5 % (Mini-Mental State Examination, MMSE) 5 5 5 F1] /K A 1 VP4l £ 2% (Montreal
Cognitive Assessment, MoCA)A& H FBFIf AR H 5 72 BIP AN EN I A TR [3]. AU, Femfi, X
rh R BE AR AS N B VR, (RB Z AT DI RE S LS M D) REITAL I H , W2 BEA R BEAS BUSEA 25 )5
BT B SPATIIRE . R YE (IR (a2 55 5 2O R, RE PRI DA R B 1) 0 A R B
[3][4]e MR, ANEGHR AR 8L B FRE 2 Wag e, 45 527K MoCA [AG H 2683 & 1
MMSE, {HPE 80— B EAEA R AR 2 FBUOR[4]-[6]. XA S8 LABEBT N 451 35 A BE R dg
NE, PIRRAEZ N E S5 R — BT, BRI R 25 S (1 € o AT 5T Rl B 234 116
51l ik 10793 5625 (1) MMISE 5 MoCA VF5E BEEE,  RGUITH 9 B3 7E W I8 05 W\ R BEAS i 2 AR G .
R L8, JHRNERS . RBEREER RN, AnREEEAmE TRIES%,

2. AREFZE
2.1. —f%ER

[l 2024 4 1 H~7 H TERE T8 R 45 B B2 B I LS 8 116 BRI G 44
Ab#E: 1) FFE M2 WibsiE, 4k CT 8 MRI K AIESE; 2) [FIH(F H)5E M MMSE 5 MoCA
PITUARINREVE s 3) —MEPOR M RAVT 0 POk e 8. HERRbRE: 1) AIEE R IR G 584tk RiB ek
AT T REREAS, TCIERC A SE PP E R s 2) B FF M E R AR B 2 W AR . R RS 3) U
SERRHRIIE . 116 Bl T, T 68 4(58.6%), 1 48 l(41.4%); Ei# 18~94 %, F-1(68.70+13.67)% ;
ZHEER 0~18 4, F(9.78 £3.92)4; ARt HEH 115 61(99.1%), [112HE 1 51(0.9%); Fi# <65 %
H 41 11(35.3%), =65 &E 75 11(64.7%); ZHE TR <9 F:3 39 11(33.6%), >9 & 77 1(66.4%).

22. /&

AT g — 85I 1R VT E N R F A N iR AT AR S g2, MMSE 5 MoCA TR H %
JE e VR EE, PO E RS AT 30 min, DL T, 1) MMSE: A3 5E 17 7110 73). B
Z[EN23 ) FERIISGIUEIIG ) BUZRETI(3 40) BT RES1(9 ) 5 N, 5y 0~30 7 %23
BREE R NS T, B ER <9 4£#H MMSE K9 <20 40, Z¥EER >9 % MMSE &)
<24 53 H5E N FBERGBHTE[3] [7]. 2) MoCA: AFEAL A (B 5HATIIRE(S 43) 44 (3 43) 1EREJ1(6 53)-
BEQG ) HREYEQ2 5). IRENZGS 50) W36 77) T ANHEEE, JRIRE S 0~30 47 X2 E F IR
<12 FFHRIGE T <30 20800 1 T HERIE, RIERSY <26 20 F5E NIRRT FH 3]

23. BB

1) PEREIN IR 2) PERINFIFERE 2 3) WERAE 4RI B4F &% 5 Kappa {H,
LA MoCA HIE SR NZ M MMSE I &1 RV 5857 4) 1250 (<65 £/265 ). ZHAEFER
(<9 £E£/>9 ) LAk 7 4, LA L AL B o5 e — Btk

24. G FERE

KHI SPSS 26.0 it A HAT AT HAE ot THREBERILA(X £5)%0R, WERE 70 LLEA RS FEA t
R, AT LEALAT B ARSI REAS ¢ ARl THEBURI A (%) RoR, PIRER A R HUEE AT McNemar Bext
7RI GESEMEAL IE ) s P B3R S 73 AH AR ] Pearson AH 2K 704 40 5E 45 2R — B R ] Kappa — BRI,
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Kappa {H < 0.20 N—#PE%E, 0.20~0.40 H—FME—M, 0.41~0.60 y—FHEHEE, 0.61~0.80 N—FPEEL
Uf, >0.80 A—E L. AP <0.05 AERERITHE L.

3. &R
3.1. — AN RAERE TR

116 #ii3% MMSE &3 °8(20.19 + 7.34)7), MoCA R IEE48(15.49 £ 6.94) %, MMSE &4 T
MoCA KR IEE Sy, ZRA G X (t=16.284,P<0.001); Pearson AHIC/ M1 B8, PER L EIRIEM
F(r=10.907, P <0.001). HALRE 1.

Table 1. General characteristics and MMSE and MoCA scores of 116 patients with cerebrovascular disease
% 1. 116 Gk MERBE—ARZER K MMSE. MoCA 43 1E5L

BH GiHE
FR(S, Xts) 68.70 £ 13.67
P [1(%)] 5 68 (58.6)
« 48 (41.4)
ZHEFEREE, Tt5) 9.78 £3.92
BB (%)) B 115 (99.1)
1z 1(0.9)
1 4 2R [4511(%)] <65 % 41 (35.3)
>65 % 75 (64.7)
G F R 1(%)] <9 4 39 (33.6)
>0 4F 77 (66.4)
MMSE &55 (45, X£s) 20.19 £7.34
MoCA K IEE (47, X+s5) 15.49 + 6.94

7: MMSE N B MIRSIEER; MoCA NFEFFU/RINANTHGER, BRONHEREGESS. WEREASLE
KR AFEAR t 156, t=16.284, P<0.001; P E5 Pearson H1% &% r=0.907, P<0.001.

3.2. MMSE 5 MoCA A\ HIREr5# H Z EL BE

116 3, MMSE #5E N EnFERS R 62 151(53.4%), MoCA H5E I\ FIFEASRHYE 107 $1(92.2%),
MoCA £ H R 3% /T MMSE, Z A it 58 X (McNemar FCX} 2 = 43.022, P <0.001). MMSE #J3&
FFAPER) 62 ] 35 MoCA V&I NBHTE:; MMSE H5E FIVER) 54 )55, 45 151(83.3%) MoCA 1F5E N
PR . HARWZ 2.

3.3. MMSE 5 MoCA AHIRES R EHIE L R —E ¢

PR E S ABATER 62 ], SAIATER 9 B, BAFE N 61.2% (71/116); Kappa — SR
7 Kappa=0.176, — 14 % . LA MoCA 7€ 45 R A2 i, MMSE §fii &5 )\ J P65 (1) R U A 57.9% (62/107),
B E N 100.0% (9/9). HAKILE 3.
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Table 2. Comparison of cognitive impairment detection between MMSE and MoCA [n= 116, n (%)]
# 2. MMSE 5 MoCA T\ FRERS & 1B R EL B [n = 116, f5(%)]

'R AR BH 1 AR B 1 K H (%)
MMSE 62 (53.4) 54 (46.6) 534
MoCA 107 (92.2) 9(7.8) 92.2

#: 5 MMSE Eb#L, McNemar X 2 fn i GESMERLIE), 42 =43.022, P <0.001.

Table 3. Four-fold contingency table of screening results for cognitive impairment by MMSE and MoCA (cases)
% 3. MMSE 5 MoCA I\ HIRERS i & 7 E L5 R A& 2= ()

MMSE #5& MoCA FH % MoCA B it
FH 62 0 62
93 1 45 9 54
At 107 9 116

H: BRFAER =(62+9)/116=61.2%; Kappa=0.176; L MoCA H5E 45 R AR, MMSE Jifi &\ MIFRAS 1) REE A
57.9%, FF5FEH 100.0%.

3.4. AEIFLE MMSE 5 MoCA #H 2R —BELiR

FER WS RN, >65 %4l MMSE 57(18.67 + 7.26)7r+ MoCA K IE & 73(13.64 + 6.21)73¥& T
<65 HH[(22.98 £ 6.71)5r (18.88 £ 6.99)7], Z=FIIH G242 L (t=3.140. 4.152, P <0.01); ZH
BHEMR <9 441 MMSE 5731623 + 7.26)7r« MoCA K IEF7r(11.23 + 6.07) 3K T>9 FE4[(22.19 +
6.56)%7 (17.65 = 6.36)7], EFIH G5 L (t=4.456. 5224, P <0.001). %4 MoCA i H =%
B E ST MMSE (39 P < 0.05), MER IS, Kappa {4 0.000~0.358; H oM 240 —Fi ik
HHXT ¢ 5 (Kappa = 0.358), >65 % S ZHEHEIR < 9 44— B £ 2 (Kappa = 0.093, 0.000). W7 4.

Table 4. Comparison of cognitive impairment detection rates and consistency between MMSE and MoCA in different sub-

gifoip SXE]HE%E MMSE 5 MoCA I\ FABERG 46 tH 23 K — B M EL 3R

T4 BI%  MMSE FA{E[BI(%)] MoCA FAYE(BI(%)] Kappaf A PfE

i <65 % 41 14 (34.1) 34 (82.9) 0.193 18.050 <0.001

FRE >65 % 75 48 (64.0) 73 (97.3) 0.093 23.040 <0.001
ZHEFR <9 F 39 28 (71.8) 39 (100.0) 0.000 9.091 0.003
ZHEER 29 F 77 34 (44.2) 68 (88.3) 0.189 32.029 <0.001
M 68 33 (48.5) 65 (95.6) 0.083 30.031 <0.001

S 48 29 (60.4) 42 (87.5) 0.358 11.077 0.001

7 P EAE AN MMSE 5 MoCA £ H ZE L0 AL 1) McNemar FLXT 2 #36 GRS AL 1R )45 3

4. THe

10 1L/ DA R PR R 5 A PR A R B B 22 LA PR R R R SR A, e rh AR P2 B T i A I 1]
(1] [2]. MMSE 5 MoCA - Jyfz HIHIPR 55 A0 2 TR, HCAEN I Ao AT e (075 25 2k g 5 — Bk
—EA R RTE AW T 116 Bl 3 (ORI E BRI, R RS2 2R IEA K (r=0.907),
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PEoR P R BN K B R — S s, SBAEEA R AR R IRE AR =
0.75~0.83)F: A —5[4] [6]. THEFEHMIE, Pearson A% R %5 Kappa {8 812 1152 BN AN H] J2 1 A ) 231«
I 220 A S A9 20 I R M DGR BRBE , S B & BT A & G A /K P M B B RS s J i & N
BB — 50 K5 e 45 RIS FERE, R E 25 R B0 bR o A AR BUS—— 4 3 — B R MBI e 3 il
TS, HLE— B2 T, Kappa H2 ™ EALY, BIFTER “mfF &2, Ik Kappa” 1#18[8]. AWt
FL MoCA BHVERE H R ik 92.2%, VORI bR 7040 M B AT (MoCA IPELL 9 #), 1h4bTZg i 2t
LA 5, XRARBER CEAHR” 5 K8 RS ERE .

AL TR IR, MoCA X i I B 973 5 3 A SN iSO AR HH 26.(92.2%) &2 % = MMSE (53.4%), H
MMSE 58 A BH P 1 5 38 204 MoCA e NBHTE, 11 MMSE 258 B 1) 58 H 83.3%4 MoCA HI & 17
TEINFNIBEARS o 3X— 45 55 DIPHIR SR [3 1510 26 p f5 2 B I P DA N B i B AL 45 1R AR T o AL 7R, 30
% MMSE J&. 73 1E 8 (1 8 15 6l MoCA K T8I B AR AR A B[4 7R A% 1 0 7 38 8 5 38 R TR R B
MoCA #i Hi #(54.3%) 5 T MMSE (38.2%). FTFLJRIA, i A5 05 BT SO B Refs 2 DLAT DhRE . P2 (a1 1)
REFIVE R IHRESI T R R, MMSE S = W25 8] S HAT DhRE AL 0 H BAFAE 10 « RIEBLR”
PR BN RIS URME AN 2 5 1T MoCA B 2 Se  mapitas . 4 5 YRS S AT ThRERI T H , R
% T U R A2 8 L0 R ) R R (3] (9]0 BRAL, BRI AR G R ARG 28 K
T RYER T B AR bR T2, DA R 5 I B B T g 2 SR ROBCIRAS B VIR DE[10] [11],
WG 22 DR 25 28 0 ) e B A0 5 5 2 R P A 24 2 B 1 MoCA BT iRl

AR, AP E R R e 45 1 Kappa HIUH 0.176, —8M# 2%, WHEALTREFZES)E
2 RUBE LR NRE P ARIE R 0.314 L AME A S [414RIER 0.642. WH DR, FheBR. 2
HEFERBE, WER Sz, >65 £ W4l Kappa HN 0.093, ZHEFER < 9 FW 4 Kappa HH
0.000. JJERFTIREAET: — M, mld. KBE AFEAMELAKCPEAL, MoCA B HH K I RHKE
BHEBNH, BMHRETHEMCZAEER <9 FI 4 MoCA i H 2k 100.0%), 15 /&2 BH 3 e ™
BN S5, MMSE KH#E 72 FUE T MoCA U 1 4R IE, PIRRIE SIS ) 2 FEERAE
NAEP e — B TBOR[ 7] LM — SOPEAR X8 (Kappa = 0.358), AT B S AEARY BN % 2 57
K, AR RFEARRIE.

MIGRZTE, “mMERME” 5 “UR—51" HERR: FHEFRNEE A HE ™ B2 S
JPRAR—S, (B HAWHE TR R “IRIRAE R 7 FEAE S, WE AT T R &40 2
Gy, R I AR bR I T ) s AR A AN 2 TR SN . BEARBTE T S, Nasreddine 5[12]
BAIHET I RACIZ TS NBEHR H MoCA LA 26 43 N FHE, 1XFEASZ BB PR EEMRT 5 Carson 5[ 13]%]
CAZT TS HE FE 0 FE 43 B o, WS FH 26 2 (8 R OB 1y, (RFEAN AN 1 235 55 1 AR P 1k 6 B B 7 v
AR LS T A N, B 3T N 36 R A 78 TR IE K T W {E i Sk S5 208 it Lu &5
[14)7EH E 2 NBEFF FE PR HE 2 JZBUIECCE <13 70, ¥ <1990, FIh EBLE <2497
R[S0 1195 4L X Z4E NFIEFE 7R, MoCA dEETRR IS4 SHE 3 WA SCE 19 40y N 21 4y
Wik LA E 25 45 EEXEEIA s AT R G458 7R 8 H, MMSE 5 MoCA 1M 7EA A [E K E
KV Z A ZE S B, BT R SR UG FHE 5 s ok tH 22 08 s R 2 [16]. AR ZBEFR <9 FWA
MoCA #& H % IE 100.0%+ Kappa fH°4 0.000, 1E&H— 26 /- EWHEEMCEE NP < HBHMM” 1B
PRI, $RoNTER A B AT, DR K2R EE, NRABE 5 ZHEHESN MoCA
BH ) 4 AT WG R E A%, T AENURE A R 46 S .

AT 5T 25 SR G I R SR I R SR B LR SRR 1) EMN I R AR T A T, kR A
MMSE ¥ iRi2 KRR ARG S, @i iEH MoCA, BCRA “MMSE PG +MoCA Ei%”
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(T 20 i £ SR B s %F MoCA HEPHTE T MMSE BAPEM R, NE— 04T A T #2003 2 P4k DL B
W3] [5]0 2) X fEid (RS2 30A AR A A 5, MR R —RIA sy, LB LG ZBERERIE
B J H AR TERE DI T SR G I 6] [7]. 3) FHRBIAEEERT S5, KA T A MG RN BER IRl g
HEE IR R TUE[1] [17]. 4) BEHFEITHIRE, $Heth MMSE/MoCA MIPE5 A Tl & &
B, ARSI AR ShRUEK, EAE RS RE M A[18].

BT AR EGE, EUE LR EREN 2 2R E A 1) AR EREREQ4~72h WEI &5 —
BT E N AT MoCA — 260 &, JH B IR Z FHEHFIB(CUE <13 48, /N <1990, ¥)
LA E <24~25 43[14][15]), BUARH— 26 50 FHE: 2) MoCA i e FH &, JtH & MoCA FHYE T MMSE
B ) 3 (ARE 9T 5 38.8%, 45/116), BLIMEHAT D e L Wik A GEZ e . B 4hiatie) 2 H % A2 s e
PEAL, HEA 8 PR HEAG AR OB BB TISS, DA BT (2R B 5 P H . 3) MoCA 13 (AR 7L
1 9 FIEATTBR AN AN RN RS, oW 12, (H>65 & EiA IF 2 H M E fahe K 238 # i B 5 3.
6+ 12 NHABEVIEN, CAShASWRNEA T AR [2]; 4) MMSE AN H BN — LA TR SMER, nTH
T O v E B AN R RG SE R 55 PR 0P 5 R T OB R 5) W CHBUNE SRR, AT eIk
FHXF 35 R8I ZER AR MoCA FERih (MoCA-B) A& AS, LARRAREE Imfai[14]. AR T4 RIS, %
FEAE A MMSE I 15 42.1% (45/107) I3 82 TR, [R5 80E AR i — 5 FHE S 8L
M B2, SR A R S TR BRI & B .

KW FAEAE—E /MR 1) RO R, FEAREAR U EREE NE, TR
fa752) RN KR FAFAE ML (G o DR 31 25 Im PR AS BEHEAT 2 3 70 M. 3) LA MoCA N Z it 5 MMSE
R BE 5572, MoCA RS FFARZWGARtE, s —BUUEAEbr SO 2 Wy B A E 45 RINWI& 1R
MAEZWERtE. SERITRZ b TIIETERTFL, 45 ShrdE s OB 58 5 fahs, #F—F%
TIE PR B2 T i LB A (R B (1 9 2 AN
5. 86&

L Epnk, NI EE MMSE 5 MoCA 17 B ARG, (EF RN RIREEG B A E — Bk AL
72, MoCA H)ffi BRI R Z T MMSE. ImR AR, RARME A H & B ER, #EELL MoCA
VRS I 5 i (Y — 2 B TR, BN PR A AT, DUSEBLUARIBERG A A L. FAPPAh.
RREE T

A= A
AW RLGEGIC R A LWL, SR VR A,
S5
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