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Abstract

Objective: To use the Rowland universal dementia assessment scale (RUDAS) to evaluate the cognitive func-
tion in patients with mild stroke, and to compare and analyze the Rowland scale with the MMSE scale to de-
termine the diagnostic efficacy of RUDAS in the

cognitive function assessment of patients with mild stroke.

Method: Two hundreds and twenty-four mild stroke patients admitted to Changzhou First People's Hospital
from 2018 to 2020 were included as the experimental group, and 33 healthy volunteers with matched age,
gender and years of education were selected as the control group. All participants were assessed by profession-
ally trained rehabilitation physicians using the MMSE scale and the RUDAS scale respectively. Rank sum test,
correlation analysis, ceiling and floor effect analysis,and ROC curve analysis on the data were performed.
Result: Every sub-item scale and total scale were significantly different (P <0.05) between two groups except
the judgment item (P=0.833). The total score of RUDAS was positively correlated with the total score of
MMSE (r=0.629, P<0.001) in the experimental group . The two scales have no obvious floor effect,but RU-

DAS has a higher ceiling effect in sub-items of body orientation and speech.The area under the curve of the
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RUDAS scale (0.854+0.025) and MMSE (0.893+0.024) are not significantly different (Z=1.213, P=0.2253). The
best cut-off value of the RUDAS scale is 24.5 points, the sensitivity is 72.5%, and the specificity is 97.1%;
the best cut-off value of the MMSE scale is 28.5 points, the sensitivity is 82.1%, and the specificity is 82.9%.

Conclusion: RUDAS scale can be used to screening cognitive dysfunction in patients with mild stroke. In the

cognitive screening of mild stroke, the diagnostic efficacy of RUDAS is equivalent to that of MMSE, and the

scale attenuation efficacy is better than that of MMSE. RUDAS is appropriate for clinical application.
Author's address Department of Rehabilitation Medicine, The Third Affiliated Hospital of Soochow Universi-

ty, Changzhou, 213003

Key word mild stroke; cognitive function; Rowland universal dementia assessment evaluation scale; efficacy

CHp LD M8 R 45 2018) f /s T 1] i 2 A
BB L 1300 7" iki2E H DA R A A 8
i, W RIS B M et kA R AR AR
S — AR R A 1 K A2 3203 ) 2 32%,39%
86% ; 5 AEINHIFE A5 1Y 4 A= %253 51l 2 16.2%,33.1%.,
34.4%" DR I R GT i A< RR 3 1A T IA N B BB
B R, HATE A IR AR A i A i R
22 R R B 1R 2 A PR S K A 2 (mini-men-
tal state examination, MMSE ) .52 45F /K 7 3¢ (Mon-
treal cognitive assessment, MOCA ) &P 45/ 4
T BT L A TP A it 2R . (H MMSE 1 R A7 7E i
Y RACHRBN T, (75 ik 4 v 2 DI R R A
i A AR R T B S i A b R RIS . %
2% & % (Rowland universal dementia assessment
scale, RUDAS) Jy [ A AL i) DA R 4k 3, f
FL IR 2004 AWK A A6 1 —F Z2 50 ST IA R
i 2R, R 7 — @08 Oh 5 L E TR,
AT Z o0 e ARERTIA AR A, 278 2N ]
AR B TR G OHE IR S A R R AE R
JEPT, Chen CW &5 UL AR T hit
FEAEE A A AT TASBUE Y, UESE RUDAS 73
SRS E ABERIARI R . AR B Z AR
HATTRACDCFELE , I 715 BE AU B e oY, 45 2R
FIZDUTFAE E MU TE M5 07 5 3 T (5 R 3
[

A 5E B TR DB IERRE 22 5 X 52 AU
Arh BE R REME TPEE , i 5 MMSE & ik
T HLBE A3 BT, A RUDAS 2 6 75 58 R i 25 vp g 3%
INFNINREVEAE T IZWTRLRE , il R AR A rh i A
HITI e i A B U A i PPl T

1 #ERS5HE
1.1 WFRX%

EEUH M TH 28 — N R EBEAE 2018 4F 01 H &
2020 4 6 Wi 1) 224 i A< BV Al A

PAFRUE : DFR=18 % ; @52 AU fiki 4 H (NI-
HSS P43 0—4 43) # s @A AR IE A3 BB S A&,
RERCA NAHIIEE ; @ IR EAE R & .

HEBRBRE : O FHE AT D RERE AT s @ K
JEJEE ;O RS, OIL B E (4
1155 s @REAA i 24 ol sk 5 22 Wk iR 5l Ik
FHRTRESZME 1 K 2540 % s @B E KR EAEL
A AREE AN

T3 TR A ) 052 20 7 A B R DG JE ) ik
A 33 BVE Rxt R

fa R R AR : QU B E  F k=18 %
H s QIO RS FUFal R @TC AR RS pE
s CELFE IS MG RIS RS ) s DA 4 Rk A
K ILSH s S ICLG P TG s, TORE bl s Sk
PR S 5 45 5 @ % B HIME R E 13

AMFFE L H N T EE — N R BEfe B2 Dy St if
(AF/SQ-19/06.0) , A7 94 1825 2 4 5% A 5% S 175 )
BLOIREEMERE .
1.2 PHETH
1.2.1 MMSE: 3 11 503 oy 25, 6 56 22 1] 212
THEFIEE B2 A4 T8 S FIALSE S [ S RE , )
30 4%, F o0k INFI D RE AT . AN TR BiUAS MMSE
WA S PO F I EAERR N < 27 530
122 B2 O F B B 20 R
BALFEICIZ S AR 1 AN ] EIR S GBS
6751 HHICIZ TN AR 4P IR E 0]
5N GT A A ST AR F 7 R IR 2 A E

www.rehabi.com.cn 1523



Chinese Journal of Rehabilitation Medicine, Nov. 2023, Vol. 38, No.11

PR, 5 5 50 H o8 Imin Ui 8 RhSh i 44 7k, 1L
H1 RUDAS 17 k4350 (1) 56 BB K B35 T 64 7 Ml
B3, WSO IE LR S R It A0 T R R R
2 BB B N AR YA T 6 8, 1 B%-TF Brunnstrom 433
VI— VI, Wil 4 B8 JRAR HE A TIEA 5 45 R B A7 TE DR
G B A BRI VL, D02 5K A fa T Bl S8 A 7
S R S A AN RE TS AL, WIS 0 43 s A HETF-RE o8
JCA T R b S A V0 B LR — B h VR (2
FE2 AR SIER LA BhRahE) , Bk B 8
H HERSIE A5 IR0, WIS 2 43, A0 s, )
10, ZE R RS 3043, 155 SRR AT
REARAT . B SCIRUEREARIE D < 27 530
1.3 AHIPEAG AR

T A A58 X G 7 [R] — K I8 52 i MMSE Al RU-
DAS . MR H 2 R A B E U il g el
FU R ARG AL 5 A 28 , PPAL & 07 4 TN
HISHARETPAS . 323 5 i B A BE U 58 i Ay
AR SE . IS . MMSE , RUDAS. A /b
BB S 2 R R, P A 2R VE A ) B R )OR D
60min. 32 #H A S AR TS, DLEE 4R
BRI BB S P FIE s s SCH INE W,
AR L b
1.4 GibEobr

FEAG I SPSS 22.0 A X BRI T AT 41
BT, H A R FH BRI 56 L AR 1 2540 A (1) B 41
Xof WA ZH B8 10 22 5 5 2R | Spearman 2544 AH 5& 437 %if
iz H % MMISE 6 & RUDAS 2 245 0 kA A1
AT 5 A 5 8 KA RN AR RO 53 #r , R
Wilcoxon Bk ARG 36 X R 5 22 AH L1 49 551 (1 % A6 Al Al
Mo ARV AT HE B Ay BT o ] MedCale 15.2 421
B3 T 2 e (RIS Wi b RE EA T ROC 2R 43 HT 12
28 N1 fH (area under curve, AUC) LS,

2 H#R
2.1 — &R

I o 224 52 B i A< v R 2, NIHSS P43
0—4 4y, Horp B4k 151 6], Lot 73 4] ; 4 % 18—90
BRI (63.43111.47) % s B B 0—18 41,
-1 (8.66+3.95) 4 s B B K14, SCH 23 4, /)
=540 151, 4915 95 4], v 38 9], v A1 28 49l

1524  www.rehabi.com.cn

X HE A 3 33 4], Horb B3k 22 3], Lok 11 515 4F
% 18—80 % , - IJAEIS (60.45+14.23) % s ZU B 4E R
0—17 4%, - (8.85+3.94) 4F s Fit 2L B /K 3144, 3¢
B30, /N6, e 144, e 6 49, R LA 4
B, PIAAEN OG22 R e E B 22 5 (P>
0.05)
2.2 XI04H 5 %) B 20 RUDAS Fl MMSE #.43 & %%
GYIAR S LA

SR PR 2R S S R F B H (P=0.833)
NS IIAAAE & TE2E R (P<0.05), WK 1.
2.3 RIK:4H RUDAS 5 MMSE FH G 4Hr

45 R KA R RUDAS 435 MMSE L
A3 IE A (7=0.629, P<0.001) , HL BT A 4355 H 4 5
PR BT IEASE (P < 0.05), LK 2,
2.4 RUDAS Fl MMSE 9 38 R AEAR R HIAR RN

RUDAS t R 7E & [0 S AR 5 0 WAE AR B R
AEMN , MMSE 5 R A6 [7] 7 | S B2 53
TPUAF A3 5 RAEARAE, , 2 22 (R 2 H (G )
W L) 53 0 RACHR SN YA AE B 2 25 7
(P<0.05), RUDAS 5 MMSE ¥ AN f£ 75 5 55 Ho Al
YN, T i FEE (A2 4300 1 A AR RO, TG S Pk 22
S(P>0.05), L3 3—4,
2.5 RUDAS FIMMSE 7E A< i 5 N A D ek i
fifi A A Bk R LA

ROC 73 #7 i 7k RUDAS ) il £ F 1i #21 °>
(0.854+0.025) , MMSE 1 #H £& '~ 1i 2 4 (0.893 +
0.024) , RUDAS 5 MMSE [f] JC i # 1 22 & (Z=
1.213, P=0.2253) , L& 1. RUDAS 43 Ky 24.5 43

£1 RIGAFIXFEELH RUDAS #1 MMSE 249 %

EN B
TRIGAL 224 4] XF HEAH 33 44

H CPEgk)  Cppax)  CH P
FE M) 118.84 197.95 -5.899  0.000
[ pTal v 126.62 145.18 -2.130  0.033
HEATE T 119.93 190.58 - 5408  0.000
[miz68 124.02 162.80 -3.031 0.002
HEREN 118.47 200.48 -6.204  0.000
MMSE #3 116.04 216.95 -7.316  0.000
ARAAR R ) 126.86 143.50 -2.186  0.029
1Th 121.08 182.77 -4.925  0.000
Jii ] 119.44 193.92 -5.649  0.000
bl 128.64 131.44 -0211 0.833
(EIE VA= 121.11 182.55 -4.631  0.000
EHEE 125.98 149.50 -2.663  0.008
RUDAS /3 117.32 208.27 - 6.586  0.000




PHELAE54E  20234F 55388, 45 111]

%2 fNZErh & RUDAS #1 MMSE B48 55 14 43 #r

FE] idiz a=e [ml1Z. iEE MMSE Kk 1A i 5] Hl e [Rl4Z. %S RUDAS
-~ ) 0253 0518 0307 0436  0.811 0.154 0058 0232  0.039 0314 038 0376
e 0 0 0 0 0 0 0 0 0.558 0 0 0
i1z ) . 0.291 0322 0447 0509  0.102  0.101 0209  0.201 0.119 0359 0319
0 0 0 0 0.127 0133 0.002  0.003  0.076 0 0
- ) i | 0236 0411 0773 0.166  0.178 0324  0.133 0204 0285 0371
A 0 0 0 0.013  0.007 0 0.047  0.002 0 0
itz ) i i . 0330  0.558  0.091 0203 0240 0224 0324 0350 0453
0 0 0.177  0.002 0 0.001 0 0 0
e ) ) ) . 0.741 0.163  0.194 0353  0.142 0.19 0295  0.374
He 0 0.015  0.003 0 0.034  0.004 0 0
0.201 0.200 0.39 0.176  0.341 0.457  0.629
MMSE ) . . ) ) ! 0.002 0.003 0 0.008 0 0 0
) 0.085 0.95 0.155 0129 0214 0374
TN - - - - - - 1
0207  0.154  0.021 0.054  0.001 0
i i i i i i . 0245 0395  0.135 0222 0516
0 0 0.044  0.001 0
0.184 0132 0.123  0.462
H]| | - - - - - -
il ! 0.006  0.048  0.067 0
0.093 0334 0.58
| 14 - - - - - -
Uk ! 0.165 0 0
§ 0306  0.699
[z 2 - - - - - - - 1 0 0
N 666
W - - - - - - - - 1 0
RUDAS - - - - - - - - - 1
%3 RUDAS K MMSE X1 X LR
MMSE Jigi A {HERREZH A1t RUDAS ik e {HERREZH A1t Zf P{H
FEM ) 65(29) 27(82) 92(36) AR 1] 195(87) 33(100) 228(89) - 11.255 0.000
4z 100(45) 23(70) 123(52) 4z 66(29) 24(73) 90(35) -3.220 0.001
Bs 67(30) 31(94) 98(38) EE 183(82) 33(100) 216(84) - 10.51 0.000
iclz 185(83) 32(97) 217(84) 11h 94(42) 29(88) 134(48) — —
T 89(40) 31(94) 120(47) i ] 71(32) 30(91) 101(39) — —
Al 87(39) 10(30) 97(38) — —
%4 RUDAS % MMSE £ 3 i #h 4R 35 5z
MMSE Jii A fRERREZH 4t RUDAS Jigi A fRERREZH 4t VAL P
FE 7] 0(0) 0(0) 0(0) AR E 1] 0(0) 0(0) 0(0) — —
[54z, 23(10) 0(0) 23(10) [54z, 17(8) 000) 17(8) -1.134 0.257
BE 0(0) 0(0) 0(0) BE 0(0) 0(0) 0(0) — —
iciz 0(0) 0(0) 0(0) 1ih 87(39) 0(0) 87(39) — —
T 11(5) 0(0) 11(5) i ] 46(21) 2(6) 48(19) — —
Fi] iy 23(10) 1(3) 24(9) — —
B, 2088 B = (BT 62.5%, F¢ 5285 97.1%) B 3 3Fig

MO EUINT ST 24 50 BRI A BRI D) RE R
% . MMSE 434 28.5 43 B, 24845 Kl (BBUR
B 82.1% , F5 5% i 82.9% ) , B 4 43 B/ NF 55 F 28 41
PERMGEA T BRI I RERERS . BIFE2 WG 4% i
FN A RS B BE 1 |, RUDAS B2 W 3 BE 5
MMSE #H18L, ULIE 1.

A g DA A AN (U (3 Y DI BE U, i
AIREREIE R . LR R P 26 R A
BE BRI REI Y, LU R B, K+
o UL, WERR , DRBEAY DA A T H— BRI PRI
RAYFA AT . MMSE 8 302 fie B 9 01 2 20 1 1 T 1
i AR PR TA A 2 Al T8, 2 F R PR FH 45 Y
I A 3R (F Dl H A, AR BR A S

www.rehabi.com.cn 1525



Chinese Journal of Rehabilitation Medicine, Nov. 2023, Vol. 38, No.11

E1 RUDASFIMMSE # ROC 417

100
80

60 -

40

20

0I - IZIOI | IJOI | I6I0I | I8IOI | Il(l)O
100% 445 54

b () S RSN 5 2 W 8 E AR N FH A
U E7 1 A

AHFFE5] A RUDAS |3, % £ N £ ofb %
Rl et A Z E Tz 0 H . RUDAS H SChRTE
i MG 8 2 A R0 R T 9 i S LR E A B A
AW E R A T RUDAS Fl MMSE 7 [ P i 26 H
ANBEHRRMPE R, S5 R KA ZHUREE ,
MMSE 1 RUDAS #H4 . A58 F RUDAS #t %=
Xof B R fi A e BB R ft R AR N A TN RN B B T
LGSR R E AR Re A e 25 5, S
MMSE & 3R #E 17 PFAl A5 19 45 - — 3%, 156 B RU-
DAS i R A /E R ik A v g my i A T H . 45 4%
N SR AU A v E AR IS () s 22 ) g S A2
KAERet EFER IR G VA Bh R
S5 5 THI RN HTBREAG, 3X 5 e T A pF o 45 R — 30
RUDAS /43 I MMSE .43 5 H RE 1E A 56, 15 H
RUDAS 5 %t H 25 B AT MR R 38 & 7E R N
Jiki 2 v £ O

T BN F i MR A SR A A R AR B,
2 R A S WA A (1) e RN R T 68 245 R4 RE e 3
o ) B 1o e BRI, P BOR R MRLRE 2 . AT
5% R I, RUDAS JE 1] Fl 55 1 43 50 2R A6 AR 3500 ]
5 MMSE X 203, 15 75 01 H XERE AR NVZTR
SCABFZ M /N XA S RUDAS w83 PP E AR
— 71 o AT IR P R R X SR i
BRI T AR AR 5 3 AR e 7R A r g 2 A ek

1526  www.rehabi.com.cn

FEHUE SR s T . MMSE 7E B2 | Rt
VL3 P R ACARZL = T RUDAS, 5 A 3
£y ORIt S SIS NG SR TRR VAR 15 Y e [ R A |
() 56 B CAZ , 1 RUDAS i 6 35 B PG 17 R i 123
oy WA AT SR . EAREIE I & R R KA
M A5y 5 B A R . 8 5 A2 AR O R A
(XA R R R iR A T 3 AN B RHE IR0, J& T
FE NS i (mild cognitive impairment, MCI)
# , M RUDAS F1 MMSE ¥4 A i 8 P4k & 36, % F
MCT [ H SR B ARG, RAEARSON S B B . PR
T RAEAI G R 0 AR O B AR T A7, AL RU-
DAS 17 4 43 551 AR 5500 35 B 39% , %5 18 7 5 i
FE PP I SRR G, RS PR A L 480
BT IMPER AR, (B B R e — R Iy
SORIPES B, DAV i 25

ROC Hh £k 43 #r 45 S $2 7k MMSE & RUDAS
FEMMER T E A Y, B3 0.85, BABH P& e 7Y
i 25 o £ DA H R RS HR (A2 B A RE I A, 5
G S N HE B 5T 45 SR — B0, AR R R
RUDAS 7 i i ik < 7 £85I\ H1 1) B o i e ) e £
TG Hy 24.5 0% BURIF 62.5% , K5 5 97.1%. 27,
RUDAS 1) R 8B A 1% , A7 7E I 12 XU . MMSE 7
i A 24 R R DA ) BE B A ISF 11 B FERAE Ry 28.5
53, MMSE 9 i FE R AR 2 7F 28.5, 1543 29 F130 43 /7
SINHNE S 2 Wibs e B 32 5, T 25 AR I IR 56
A, L2 . MMSE i f50U%BE 82.1% , 4 57+
82.9% , SR 1fij t A5 B 5% 2 W MMSE 50Uk 68.2% , 55
S 81.6%PY, [K it , MMSE HY U i A 73 i — 45
WFIE,

Mz, 5 MMSE # I, RUDAS 3450 1T %058 &
AT 3 VTN JFREITA A T RE . I LA FE
bt , BN B T PG PN 25 5 R s A5 A 3 S B
SRR RAE B I, UG R T Hh sk 5
MMSE B4 FH T i A R DA B i A

S 30k

(1] #1AE, i, X004, 4. (L S 2018 ) HE
F[I). HPEESRAE, 2019, 34(3):209—220.

[2] Pendlebury ST, Rothwell PM. Incidence and prevalence of
dementia associated with transient ischaemic attack and

stroke: analysis of the population- based Oxford vascular



PHALE 4L 20234F 5385 4111

[3]

(4]

(5]

(6]

(71

(8]

(9]

[10]

[11]

[12]

study[J]. Retour au Numéro, 2019, 18(3):248—258.

Park HY, Jeon SS, Lee JY, et al. Korean version of the
mini- mental state examination using smartphone: a valida-
tion study[J]. Telemed J E Health, 2017, 23(10):815—821.
Fitri FI, Fithrie A, Rambe AS. Association between work-
ing memory impairment and activities of daily living in
post-stroke patients[J].Original Article, 2020,17(2):433—438.
Merve ¢, Giilsen B, Oget OT, et al. Discrimination abili-
ty of the short test of mental status (STMS) compared to
the mini mental state examination(MMSE) in the spectrum
of normal cognition, mild cognitive impairment, and proba-
ble Alzheimer’s disease dementia: the Turkish standardiza-
tion study[J]. Journal of Clinical and Experimental Neuropsy-
chology, 2020, 42(5):450—458.

Alistair B, Judith RH, Catherine S, et al. A novel hybrid
scale for the assessment of cognitive and executive func-
tion: The Free-Cog[J]. Geriatr Psychiatry, 2021, 36:566—
572.

Kaya D, Isik AT, Usarel C,et al. The Saint Louis Universi-
ty mental status examination is better than the mini-mental
state examination to determine the cognitive impairment in
turkish elderly people[J]. J Am Med Dir Assoc, 2016,17(4):
311—375.

Storey JE, Rowland J, Basic D,et al. The Rowland Univer-
sal dementia assessment scale (RUDAS): a multicultural cog-
nitive assessment scale[J]. International
2004, 16(1):13—31.

Nielsen TR, Jorgensen K. Cross-cultural dementia screening

Psychogeriatrics,

using the Rowland Universal dementia assessment scale: a
systematic review and meta-analysis[J]. International Psycho-
geriatrics, 2020, 32(9):1031—1044.

Silpakit O, Chomchuen S, Kittipongpisal S. The diagnos-
tic accuracy of the Thai dementia screening scale for prima-
ry care in the community[J]. Neurology Asia, 2018, 23(4):
333—341.

Yassuda, Moénica Sanches, Silva HSD, et al. Dados nor-
mativos para a Bateria Breve de Rastreio Cognitivo: nor-
mas segundo idade e escolaridade[J].
chol, 2017, 11(1):48—53.

Chen CW, Chu H, Tsai CF, et al. The reliability, validi-

Dement Neuropsy-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

[21]

ty, sensitivity, specificity and predictive values of the chi-
nese version of the rowland universal dementia assessment
scale[J]. Journal of Clinical Nursing, 2015, 24(21—22):
3118—3128.

Cheng Y, Zhang Y,Zhang Y,et al. Reliability and validity
of the Rowland Universal Dementia Assessment Scale for
patients with traumatic brain injury[J]. Applied Neuropsy-

chology: Adult, 2020, 12(15):1—7.

rhE Ay AP RN HIE R IS R 5L 2 AR A
MBI AR AR, 2017, 12(6):519—
531.

Han M, Kim DY, Leigh JH, et al. Value of the frontal
assessment battery tool for assessing the frontal lobe func-
tion in stroke patients[J]. Annals of Rehabilitation Medi-
cine, 2020, 44(4):261—272.

Naqvi RM, Haider S, Tomlinson G, et al. Cognitive as-
sessments in multicultural populations using the Rowland
Universal dementia assessment scale: a systematic review
and meta-analysis[J]. CMAJ, 2015, 187(5):169.

B O IR v S RN KR I 0], IR R
A, 2008, 6(6):118—121.

Schoenmakers B, Robben T. Barriers in screening for de-
mentia in elderly migrants in primary care and the use of
the Rowland Universal dementia assessment scale, a mixed
cross- sectional and qualitative study[J]. Eur J Gen Pract,
2021, 27(1):45—50.

Mcdonnell M, Dill L, Panos S, et al. Verbal fluency as
a screening tool for mild cognitive impairment[J]. Interna-
tional Psychogeriatrics, 2019, 32(9):1—38.

Cheng Y, Wang YZ, Zhang Y, et al. Comparative analy-
sis of Rowland Universal dementia assessment scale and
mini- mental state examination in cognitive assessment of
traumatic brain injury patients[J]. Neurorehabilitation, 2021
(1—2):1—8.

Zhu Y, Zhao Sh, Fan Zq, et al. Evaluation of the mini-
mental state examination (MMSE) and the montreal cogni-
tive assessment for predicting post-stroke cognitive impair-
ment during the acute phase in Chinese minor stroke pa-

tients[J]. Frontiers in Aging Neuroscience, 2020, 12:236.

1527

www.rehabi.com.cn





