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Effect of transcranial direct current stimulation on upper limb dysfunction in stroke based on the bimodal balance-recov-
ery model Cui Jingwei, Wang Chunfang, Sun Changcheng . et al. Tianjin University of Sport, Tianjin
301617, China

[ Abstract] Objective: To explore the effect of transcranial direct current stimulation on upper limb dysfunction in
stroke based on the bimodal balance-recovery model. Methods: A total of 40 patients were randomly divided into ex-
perimental group (n=20) and control group (#=20). The experimental group was treated with transcranial direct
current stimulation + conventional rehabilitation based on bimodal balance-recovery model theory, and the control
group was treated with transcranial direct current stimulation + conventional rehabilitation based on interhemispher-
ic competition model theory. The rehabilitation effect was observed for 4 weeks, 5 days a week, for a total of 20
treatments. Each patient was assessed before and after treatment, including modified Ashworth Spasticity Rating
Scale, Fugl-Meyer Upper Limb Motor Function Rating Scale. modified Barthel Index Rating Scale, and Motor Ac-
tivity Recording Scale. Results: After treatment, the upper limb function of the two groups was significantly im-
proved. After treatment, the UEFM score in the upper limb in the experimental group was significantly higher than
that in the control group (P<C0.05). The improvement of MAS of the shoulder joint and elbow joint in the experi-
mental group was significantly better than that in the control group (P<C0. 05). After treatment, the activities of
daily living of the two groups were significantly improved. and the scores of MBI and MAL in the experimental
group were better than those in the control group after treatment (P<C0. 05). Conclusion: Transcranial direct current
stimulation based on the bimodal balance-recovery model neuromodulation strategy significantly improves upper limb
function in stroke patients.

[Key words] stroke; transcranial direct current stimu-
AT H . H R A KPR R4 (82102652) 5 K T T (i % 7 AR W H
(TIWJ2021QN020)
W Fi H 1 :2022-09-27 model
VEZ QL 1. REERE B, K 3016172, Kytii AR ERKEE¥
BEL K H 300121
T B < A (1997 o U 2+ 3 0 A 5 0 28 9 52 0 T 149 ki A rp 2 R B AE N Bk ) R R A L
s i 2 S F AR BT 60 V6 B3 o 2 3 P 2

SEINAE - 391, 13820633781@163. com

lation; upper limb function; bimodal balance-recovery



260

PRI RE M . A e ik 85 R R b
Je D) BE AR . HL 30 26 ~60 %0 11 R 3 76 &0 21 4F I A3 38
P A [) 2 5 1 ) i o ™ S A AR 09 H AR TR
i At s 5RES . Wik, FoR 42 S B RE K
HRYT RIS e H AT A R 1 2 H AR

W2 T B S A R IS Sh DD B IR AT 3R RR Y . &
/5 B P H ) 3 (transcranial direct current stimula-
tion, tDCS) J& —F A X % 4> H B A mi Z M JE = A
P R A T AR T 08 ) e B, 42 e o 2 ) 9
ML Bk A B IS S IR . tDCS FE I K 92 B rh
1% 28 BRI 5 58 2 2 BRI 58 4 B Y 3l e PR A I 9 A
0242 1R A 2 oy 1 AR T 9 0 2 35K ) 2% Ay P AR i
A R RER A . SR AR AL T AR, IR ORI
MF AR B E T AN 25 4R AR AR
YT Ay A M 2R AT AR 43 32 X B T fiESY . 2014
4, Di Pino 5514 X0 i - A5 R L I\ K N 2 I 45 A
TR B 52 B 8 LA o~ 3K 1) 58 4 sl AR AR A 280 B o I
0 E 8 3 B, I i Fugl-Meyer (upper-extremity
Fugl-Meyer, UEFNM) 4324 43 43 1] 1 hy 25 44 £ B ¢
PR S AE, LUIX 20 A 6 F2 A b i 2 B B A R
HUO L R AR I B T AR ] - A R L Ok B S SE A
Tt (DCS XA b 5 T Re iy B AE .

1 AMSH®

L1 —f&350 g 2021 4F 6~12 AELEZ TR
TN B R B 9 1 2 v b B 2 fE B 0 A8 40 il A
P v < 95 55 DU K 4 TR AL A7 2 R 2 1LY 45 2 i If
IR WARED 28 CT s MRI #1132 Sy ol afi 1 g 2
T AR 40~T70 %L 5 LN BR s 25 v R I E] 3 A4S H ~
1AF IR D RE R4 - 18] 2 G MiOIR 2 1 R0 22 =27 795
PEA R R R BE L Bz 3l D) RE RS 5 45 & 01 [ S A
HEBRARE - 5 P Bl IR NE A 6 Jm A A W 2 AR S AR
s BRI AT WU A S 2 s R A AT i 3 A sk =i M
S P B 2R LA B RO S MO 25 VAN RE
Fe A AR S & o K B8 i IR B LB 3k 0 o L
LRI B2 45 20 4912 21 583 BV ) s e AT i 25 —
et B E R LG E X AR 1,

R 2AHBHE R

53 (D s 2 A
21 51 n ————
B Z© (H.,7£s (%, 7+5)
WEEH 20 14 6 5.0041. 97 61.9045. 86
XTHEZH 20 13 7 5.05+1.93 58.45+7.18
Y:/F 0.114 0.037 1. 094
P 0. 744 0.537 0.104

1.2 Fi&x 24T EN EEEERT. IR
filh b AR 3 56 15 T R BUAR [A] A9 tDCS i 28 18 15 5K 1 .

Chinese Journal of Rehabilitation, May 2023, Vol. 38 No. 5

O M _E R IR F AR IIR T 51EIRIT .
7B s S DR N N Y NS K BT 5 3 NS S ]
T 3 BEN 2 . B RT3 A AT 0 2R 55 AR R TT AL 45 1R
U R ARET RN 25 B2 H W ARG TS s RE 0 2% .
FL BB S kB R 2 R 22 60min, 1 ¥k /d,5d/JH . i
24, OtDCS IGY7 - K H 1S200 9 38 fig o il ¥ A
AR A 1 B 10 F, 10-20 5 Fi, 5 A3 28 S8 7 £ ) F 3k 5 AR
M5k iy C3/C4 g1 (W) 9 iz 3l J BT (primary motor
cortex, M1 X)) ] AR5 S 50 5 TH A [ o oK Hy A i
TEAN A7 B < UL 58 2 5 7 XL ) ~F- i A5 A 3 38, UEFM =
43 433K FH PHAR B F B2 Bk M1 X, B AR & %) AR
flE s UEFM<43 J3 2R FI AR B T4 00 2 5k M1 X, ]
AR T AR HIE Xk HR 2H 5 T 2 3K 1] 5 4 A5 AU B
% F BHAR B T BBk M1 X, BA#% & T X500 iR HE .
HL A K/ R Sem X Tem, HURSR FEE A 1. 8mA, 5
YRy 18] 2 20min, 1Y/ d. 5d/ 8 . 1 28 4 A, St
20 KIRYT o

1.3 #REARE  BALEEIRITH IR E AT A
T RE R R WP S UEFM R Ashworth %
5 PFE 1 7 (modified Ashworth scale, MAS) . Tk B
Barthel $8 #01F € &= % (modified Barthel index, MBI) .
ZNAVETE 3hid & # 3 (motor activity log, MAL), LA F
i R VPAL X R [ — A7 B SR T I BEAT . HLRE SR 9T
XF S5 4y A DU R0

1.3.1 UEFM UEFM &% 5§14z 3 T fig | &k
WA T 2l 9 R OGS I O T A R R PR A
T RERE AT A & hn e . R RS 33 AT L A
ATH B PEVE R 0~2 43, Hip 0= To kT, 1=
WA AT 2= 8 AT . LGS ST B ST 1 [
T 0~66 43, S3EGEE  RoR b B RE B3 KT BRI .
1.3.2 MAS MAS®gEXREZ/HO. L1701,
IV 6 N3, Hoh 0 23R IILsk Ty AR 3 m s IV 2%
PR 2 RARAREE N Be e il 5 R 15 0 s L e 2R
FRRE B, i R AE S UL e M AL 1% L 2R D I
175 B A vy o W AR S BRI 5 v B R e )2
1.3.3 MBI MBI &£4aHE 10 MIH & ek,
B BE 2 A R /ME AR 45 L B4 100 43, 2 —Fh A AL
FLAT A A BEAS HOF 2B T 16 S RE s e AR

1.3.4 MAL MAL # £ Mo vk, @i
5RERE S AN B UiR AT VAR A B B
1 B H A TS B fd S 2 (amount of use, AOU) Hli& 3f
Jii & (quality of movement, QOM), iz F£ LM 30
ANIH LI E AR 0~5 SF 4y, AT 0~5
5531 AOU Fl QOM g B 3F 43 43 Al B LA 14T 1Y
S0 E R TR AOU il QOM 9 F- 39 {HE 4



R - 2023 4E 5 H « 45 38 4 5 )

BO(E A 2R WY R R AE B R A T A A
é}j.:\[léj 3

1.4 @it FFxEx FASRI¥2P kA IBM SPSS
26. 0 AT IHECHRORER T K050 £ A IR0 A 1Y it
OB IR YT T A X R B REAR ¢ K, 2 )
XF bR A ST FEAS ¢ K 56 . AN FF A IE A 40 A R R
SRR B . MAS 55 90 %8RG 7 1T )5 4 18] X H SR
Mann-Whitney U & K 55, 40 P9 X E 40 A7 5R A Wil-
conxon BE MK E ., DL P<<0.05 HESHL 25X,

2 HR

2.1 Emhies R RITHT 2 4L H UEFM ¥4,
MAS 3R F 43 4 R R 22 R e g it 22 L RIT e
2 4 B UEFM W40 B BRI AT i & 4 & (P <
0.05), H A& B & F X B4 (P<<0. 05), G752
YR E I S WU RE = Sk ULk g 7 B 2 ol 3, L5
ZH S T IR 2H (P<<0. 05), L3 2.3,

F2 24KYrETE UEFM 345 AR Grex s
AR n YR IT T BT A VA P
XPHE4L 20 30.80+3.82 36.40+4,28  —3.526 <C0.001
WEEH 20 31.95+4.87 45.00+4.55  —3.923 <C0.001
Z —0. 339 —2.249
P 0.734 0.025

R32ANGITHIEIE S/ B =Kk L MAS g tekr

MAS Xt B4 (n=20) 7 WEELH (n=20) p P
o I I n mNy o I I nm muN
=3k
VWITET 4 05 4 4 3 0 5 5 6 4 0 0 —0.874 0.382
WYE 8 9 3 0 0 0 14 6 0 0 0 0 —2112 0.035

z —2.603 —3.484
P 0. 009 0. 000
=ML
RITHT 4 5 5 3 3 0 5 6 4 4 1 0 —0.680 0.497
Wirkk 7 10 3 0 o 0 13 7 0 0 0 0 —2.314 0.033
4 —2.442 —3.228
P 0.015 0.001

2.2 BRAFTFEDRALER RITW 2 HEBE
MBI.MAL $¥43 41 0] 25 7 ¥ K G it 2% 2 LR IT e 2
HHEFH MBI MAL V¥ 53 B 836 97 51 W 3% #& i/ (P <
0.05) . ML MBI, MAL ¥4 B & 5 F XF B4 (P <<
0.05), W% 4,5,

x4 2 4IRYTHIE MBLITEA LEE Gr.T ks
HH n VR IT AT WWITIE t P
XM 20 50.50+15.80 62.504+12.86 —9.200 <<0.001
WLEZZH 20 54.00418.04 75.25+14.55 —10.376 <0.001
t 0.653 2.072
P 0.518 0. 045

3 Wig

ARG R L DAL 5 R AL 23 4 T

261

x5 2HBFIBITHIE MAL WIr L J.xts

W TRITHT RIT A 2 UF-HD t P
AOU
XTHRZL 20 1.6440.77 2.6240.92 0.5470.46  —4.169 <<0.001
WEELH 20 1.40+0. 68 3.294+0. 62 1.01+0.82  —9.290 <0.001

¢ 1.061 2.713 2.223

P 0.295 0.010 0.032
QOM
MRE4L 20 2.1541.07 2.62+0.92 0.3140.35 6.066 <<0.001
WEELH 20 1.9540.74 3.6340.94 1.03£0.71  —10.107 <Z0.001

¢ 0. 668 2.326 4,063

P 0.518 0.025 0. 000

J& MBI, UEFM.MAL /4 %4 Fr4& & . B b IOjE —
S WL =3k LY MAS 50 9354 BEAIK AR WL 88 43R 7
LE N IITE NS Sy e S A R g Bl
TRYT TR T I R N A R Y BT RE .

G A F g — AT 5] S 22 Ty i A 10 i it G R
B P e, SR R AR N RE BBk Y R R N 2
— T A 2 BR R 2 BE K, R IE B R ST 2
B PE B AR, 28 I FIG A 100 1) XoF i 0 5 2 Bz Joi 90 il 4 D Ok
55, B Z Bh K T 2k B A BRI B Ay fgE
32 Bh K 5 1) 4008 2 R ) 1 3 3 49 ff £k 0 i 2 B o
TR A M2 BR (8] 2% Ay P 09 7 A Bl T A i e e
AR R . tDCS HAT XU 8 55 75 F » BH B o 35 2 il
B ST 24 1 T, T I R R A R R IR L AR
5% % PR 2 5K 19 B A% tDCS Al 38 s i AR 7 b L
A R R 1 s sh T aE . MR AR A
YDA Ay B 403 1 2 v R85 R AR T R A 1 (i N2
Bl K ) Rl R 38 b R AR 52 B K T AT AR AT R R
B FE AR L 2E B TR L 2P ER ) 35 B R BT BEANE A
R A e BB T N B AR B IR 2 R 0 40 R B Rk AR B
B3 AT A 22 GBS AT 2 R ) S A A pR AR
TR K BR (] 5 A A7 2 95 43 20 B, i BRI A L AR
A B 3 5 o (4 M) i o A A b SR R AL T
TR i) F A A5 A BT A A R PO (B A A R D AR
S PRI 7 I PRS2 B v I DX 3 AN [ A o R R Y AR
R O BRI IR T TR

HHT . AR tDCS 78 XL I P i 15270 #3816 IR
NS B A I 3 26 B 12 BRSO S A9 n] BE R . BF
3¢ 2% W {E I 32 Bl X 40 45 032 3) i 52 % (dorsal premo-
tor cortex, PMD) Al M1 {4 # 1% H A W7 19 R EH
PR 0 R 1 R T AR A AR Y R EOTR T R
MR Me Cambridge 2870 48 fde il M1 A FH %
tDCS i i 1 g Fn 280 B 53z 2l 19 2wy v A B Tk
6 1 A T SRR R RE IR D M . 0 A A AR PR
e tDCS 1E FH F g PMD R 5 2% ok 3t & A p R
1 R fg  H E AR R br UEFM 343 B 00 T
FIBAS . S AR50 45 A B — ok, i —



262

A UE ST B T X S AR AL 1Y (DCS B 28 IR 45 SR
XPAE T R E I RE YT AL . AR BRI «DCS il i f
0] 2= BR A9 i PR R FH 488 20 o (B A Ik 4l 3= B BH A% «DCS il
TR0 > 35K T 7% 4 ) i o ) 1) 3 Bl R % 1 A o B2
78 WO 0 2 BRoAT A R A rh s B B Sl D) AR Y K
U, TR A T2 G R (repetitive transcra-
nial magnetic stimulation, rTMS) 75 Z 4 B T 19 i FH
5T . )40, Sankarasubramanian 208 B 5% % B0 4100 i
e M1 DR 8 5 B A vh B A 1Y IR L % A
) PMD X, 838 o B A rp (3 1Y E RS REROR W2 .
INA W 58 UE SE AR A v TMS 40 il 4 ) = 2K 42 3k 1 5 45
BE T (corticospinal tract, CST) ¢ #& 4k = 09 ki 2 th £
F W L2 B D RE L A r TMS 2% 7 el ] 2f= Bk 7] LA
s CST S8 B H 1Y iz sh Th g™ . %8 1
Bk s L b R 1 3 WY 4R g 4 0]~ R A % Ay M AR R
AR E IR RE R IR R AR . BT IRATRY
WEE 45 5 s PR «DCS R M M1 X R 52 2 5K (A
SV AT A HE R R AR R R S I RE S B «DCS R
e M1 X R gk 8 R A v R BRI RE L E— 2B
ST R ) - A A5 AU A G A v RS BE B A i R T
Ro SRNT A2 BR A BTG 1 AR T B3 Bk T 45 4 £ A
b, 6T BE HOHR T 78 00 B A R S T Ak 1 R A A
BaoKF 00 1 ) A R TR (B A FR AT 0 — 28
F 5 AN 2 3R A 7 vk 52 b R

ABIE ST AT — BN FEAR B RD T RO L
WL Z2 B () 45 /0 T 1 A R0 40 s 1 0L ] - A8 AR A A5
(1) tDCS 3G Y7 X | BT 68 1 I S 97 %, B i RV 4 38
S W TCEE A ROA R AR AR b R T RE K R 1Y A
BRI B R i 1 &4 o 20 A8 XL PR, 7R 4 5 i F s b
D0 ELIE TR A 1 R B 7 39, O 45 5 T RE g 4R 1R 4
A (functional magnetic resonance imaging, {MRI) 5§
fii Hg, K] Celectroencephalogram, EEG) 45 it 25 g, A= 3 24
B A P AL T 0 AT S R . AR L] P AR
R tDCS WFFEAT R /NFEA B I IR R AW 58 X T 1
i R AT 2801 DA B DX 43 458 3 7™ o 8 ) EL AR 8 s 1 AR AT
TE 16 AR A b " R B R AR o X0 R S R Ak
(1) (DCS FK 7 58 DA S K BR B2 b sl 20 3 97 ROR (1 AR
25 AHA P — B .

(&% k]

(1] Epefs. ChEA P Biadd 20190 MELT]. v I K i 4 0 2%
i, 2020, 17(5) ., 272-280.

[2] Gresham G E, Fitzpatrick T E, Wolf P A, et al. Residual disabil-
ity in survivors of stroke-the Framingham study[J]. New Engl
Med, 1975, 293(19) . 954-956.

[3] Llorens R, Fuentes M A, Borrego A, et al. Effectiveness of a

[4]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Chinese Journal of Rehabilitation, May 2023, Vol. 38 No. 5

combined transcranial direct current stimulation and virtual real-
ity-based intervention on upper limb function in chronic individu-
als post-stroke with persistent severe hemiparesis: a randomized
controlled trial[J]. J NeuroEng Rehabil, 2021, 18(1): 1-13.
Adeyemo B O, Simis M, Macea D D, et al. Systematic review of
parameters of stimulation, clinical trial design characteristics, and
motor outcomes in non-invasive brain stimulation in stroke[ ] ].
Front psychiatry, 2012, 3. 88.

VESCHER, ZEWAE, SRIEER, 4. 2 E A R VR L B A
i 2 e RRESZ v B B A e LT, R B BEAZ . 2019, 34(10) ¢ 535-
539.

WA, B SO, BOHE, G S A RO I A b S b R K
TRk P BAFELT ). FEBES, 2019, 34(12) . 623-
626.

Di Pino G, Pellegrino G, Assenza G, et al. Modulation of brain
plasticity in stroke: a novel model for neurorehabilitation[ J]. Nat
Rev Neurol, 2014, 10(10): 597-608.

Xu J, Branscheidt M, Schambra H, et al. Rethinking interhemi-
spheric imbalance as a target for stroke neurorehabilitation[ ] ].
Ann neurol, 2019, 85(4) . 502-513.

Small S L, Buccino G, Solodkin A. Brain repair after stroke—a
novel neurological model[ J]. Nat Rev Neurol, 2013, 9(12); 698-
707.

Lin Y L. Potter-Baker K A, Cunningham D A, et al. Stratifying
chronic stroke patients based on the influence of contralesional
motor cortices: an inter-hemispheric inhibition study[J]. Clin
Neurophysiol, 2020, 131(10): 2516-2525.

TR, AWM RS W AL hE S R, 1996, 3
(2): 10-11.

Santisteban L, Térémetz M, Bleton J P, et al. Upper limb out-
come measures used in stroke rehabilitation studies: a systematic
literature review[J]. PloS one, 2016, 11(5): e0154792.

PR, T/, BN, BUR Ashworth 3% T2 1
EREHFSE )], W A BE 24, 2008, 23(10): 906-909.
Hsueh I P, Lee M M, Hsieh C L. Psychometric characteristics of
the Barthel activities of daily living index in stroke patients[J]. J
Formos Med Assoc., 2001, 100(8): 526-532.
BARK EFE, ER/L A, B SCRR ST 80 3t i RTE A PR T
P 01 T2 0 (] it 2 BE LT . v B A v 43 2007 (10) - 815-819.
Kung H C, Hoyert D L, Xu J, et al. Deaths: final data for 2005
[J]. Natl Vital Stat Rep,2008,56(10) :1-120.

ELTR AT H L AR AR I A IR A e R S B Y
JRLI]. P EBER ,2021,36(11) :684-689.

Bradnam L V, Stinear C M, Barber P A, et al. Contralesional
hemisphere control of the proximal paretic upper limb following
stroke[J]. Cerebral Cortex, 2012, 22(11): 2662-2671.

Yao J, Drogos J, Veltink F, et al. The effect of transcranial di-
rect current stimulation on the expression of the {lexor synergy in
the paretic arm in chronic stroke is dependent on shoulder abduc-
tion loading[J]. Front Hum Neurosci, 2015, 9: 262.

Riecker A, Groschel K, Ackermann H. et al. The role of the un-
affected hemisphere in motor recovery after stroke[ J]. Hum brain

mapp, 2010, 31(7); 1017-1029.



PEREE - 2023 4E 5 H « 45 38 B 5 1) 263

[217] Buetefisch C M. Role of the contralesional hemisphere in post- motor recovery in subacute stroke patients with severe upper ex-
stroke recovery of upper extremity motor function[]J]. Front tremity hemiparesis: Study protocol for a randomized controlled
Neurol, 2015, 6. 214, trial[J]. Medicine, 2020, 99(14); e19495.

[22] Plow E B, Sankarasubramanian V, Cunningham D A, et al. [27] Klomjai W, Giron A, El Mendili M M, et al. Anodal tDCS of
Models to tailor brain stimulation therapies in stroke[ J]. Neural contralesional hemisphere modulates ipsilateral control of spinal
Plast, 2016,2016:4071620. motor networks targeting the paretic arm post-stroke[ J]. Clinical

[23] Touvykine B, Mansoori B K, Jean-Charles L, et al. The effect of Neurophysiology, 2022, 136. 1-12.
lesion size on the organization of the ipsilesional and contralesional [28] Sankarasubramanian V, Machado A G, Conforto A B, et al. In-
motor cortex[J]. Neurorchab Neural re, 2016, 30(3): 280-292. hibition versus facilitation of contralesional motor cortices in

[247] Zhao Z, Wu J, Fan M, et al. Altered intra - and inter - net- stroke: deriving a model to tailor brain stimulation[ J]. Clin Neu-
work functional coupling of resting - state networks associated rophysiol, 2017, 128(6) . 892-902.
with motor dysfunction in stroke[ J]. Hum brain mapp, 2018, 39 [297] FBE ApUHAE &5« A5, 5L T X005 S 7 Pk 8 A I R 98 I 4 i
(8): 3388-3397. ORI RG T WA v B B s sh D R R A [T ], sh AR MR e

[25] McCambridge A B, Stinear ] W, Byblow W D. Revisiting inter- R 2475 ,2022,44(6) :503-508.
hemispheric imbalance in chronic stroke: a tDCS study[ J]. Clin [30] Di Pino G, Di Lazzaro V. The balance recovery bimodal model in
Neurophysiol, 2018, 129(1) . 42-50. stroke patients between evidence and speculation: do recent stud-

[26] Lee S H, Kim W S, Park J, et al. Effects of anodal transcranial ies support it? [J]. Clin Neurophysiol, 2020, 131(10): 2488-
direct current stimulation over the contralesional hemisphere on 2490.

- -

© ShF A

BT EFALETRKEFOTREYEER X

TEEE, 2019 SER B A5 dir Ny 78,9 X AR T HAL B A IS8, AT A 0 T LA s EL A 2R T D 20 1 T R i KRS [ 3R
FET- A AL . AT 5T I A T AR B AR AT AR R fE B R R MK B Z MM 0GR . B AN 1984 AE IF I i 4P 1 i FEBIE 5
(NHS) FI 1986 4FJF 4 i fi B & olb N S BE VS B 58 CHPES) Hgieqth o 76 S 2 R A M AF 58 ) — U 11 J8 B Y (1] 45 908 A (] 40 3 1R
T B HRIR B A S5 i (PR R I AR , 2o P 0 R — ) VAR o B A 3 DU 2 & T AR /N B0 (MET /i /i) i i g
TR, MEREIRE IR N 0 4] 100 43, KRAFE XA FAM=85 %, W TEAMERE R BT =FMENCRA & hARER
R = A A B PR 3R A A U3 (5 A LE XU PR 3R 1 n T8 78 Ak s A O L B T LA s m AR E L g L e b L
B PN s b (R RS I AR > . RIS L3S 85346 &2k L F W AERY 56 % . WFIE & B IR S 4R BUIR AR e A
A D33 2y i SR R A A i P AR AR E A AN WA PR B K R 2 L I B =85 ST RE T R, S50 AR I
T A 5 i B0 S A A AR I B AR A5 DS WA Rt BRE B AV ) K ST 7 e AR RT3 B 0 S £ BRE R A A o O 3R 1KY A
FO N AT LIS B 5 R A7 kKA
Ding M, et al. Associations Between Patterns of Modifiable Risk Factors in Midlife to Late Life Longevity: 36-Year Prospective Co-
hort Study. BMJ Med. 2023;1(1): http://dx. doi. org/10. 1136/bmjmed-2021-000098.

R WHO FEE RIS 050 G 1E o (RSO AR
A% H R R A A S B TR KON R R R



