EREMAFE $£38%5 $£4H 202348A
Journal of Medical Biomechanics, Vol.38 No. 4, Aug. 2023 791

X EHS.1004-7220(2023) 04-0791-06

AN B 2K B AN G foy TUAE 55 X 2 R A B 75 28 BB 4= 4l B9 =2 Wi

A ER, E R
(1R K2 (KB 250, AFRIE 050024 ;2. WdbE Az sh A P (s BT S S0 80 %, A 4)E 050024)

FE BB # X A [F] 57 D ST 4547 58 1z 3l 3T 55 47 28 B T B3R 1 JJLHL (surface electromyography,
sEMG) {55 K S Fa g Ph i 22 57 TR ST AN TR 2 LRI 471 fop XU 55 R Zh B B H il emg, ik FIH L
SEMG T SORN = 41z Shli $i 2 4t (R BSR AR 28 44 524038 N [m] 6 TA JHDBUE: 5547 3 TS B0 U 554758 B34 UL H,
(average electromyography , AEMG ) FIBiZ&5Aa & M4 br . R FHRUH 28 5 & W it Jr 25 43 B A1 55 2888 N 55 2 3
155 ) FUT 5 S tm7 (1) BAAT: 55 0 IR HEAT: 55 ) S AR R B SEMG FNSh S ka2 P rg s L R i Z [ i 2 HAE ], S8R
fRj B AT AT R I, 2240 B Z S LR IR T IL AEMG 35/F RIXEGUATATE (P<0. 05) , 22 SR FT L 2 3 ST 5517
FER AEMG /N T RMEZ SIUT 554738 (P<0.05) o A7 HERA LR MEA BT 551 T5E B AEMG /)N TR I 3 XUT: 5517
A (P<0.05) , A FINFIRUE 554778 I AEMG KT RMEN HUBUT: 554738 (P<0. 05) , T8 #L12 B 3T 5517 & I AEMG
INTEMEZ BB S5173E (P<0. 05) 5 T BRIAHINUT: 5517 28 Bl A5 %8 8 #3  (margins of stability, MoS) KT/ Bz 3
XTS5 477 (P<0. 05) , FRIMENHIXUE 54T MoS /N F IRIMEZ BT 5547 38 (P<0.05) , 1 5118 B WA 5517 MoS
/J\T[ﬂiﬁl_ljﬂl&'%ﬁﬁ(lko 05), ZEi  ARIZEEVRIG T BUE 55 XT3 25 2 S A5 1 152 e A TE S AU R 3
18 BB 9547 A B BROC T A BRI ATLIA) )45 22 L PR 42 ) o0 s 28 e PSR T IR HDBUE: 554758 |, IRIUES 3 BUE 5547
st R 5G] R JUL PR 9 ot 2 UL PR 2 i R ) 2 AR R T i T BB B U 45475
KR WULFSATE; KM shBRE N
FES%ES: R 318.01 NERERERD: A
DOI. 10. 16156/]j. 1004-7220. 2023. 04. 023

Effects of Dual Tasks with Different Types and Loads on Dynamic
Postural Control in Healthy Adults
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Abstract: Objective By comparing the differences of surface electromyography (sEMG) signals and dynamic
stability of lower limbs during cognitive dual-task walking and motor dual-task walking under different loads, the
effects of dual tasks with different types and loads on dynamic postural control in healthy adults were investigated.
Methods The average electromyography (AEMG) and dynamic stability indexes of 28 subjects during cognitive
dual-task walking and motor dual-task walking under different loads were collected by wireless sSEMG tester and
three-dimensional (3D) motion capture system. The effects of task type ( cognitive task and motor task) and
task load ( simple task and difficult task) on sEMG and dynamic stability of human lower limbs and their
interactions were analyzed by two-factor repeated measures of variance. Results The AEMG of left and right
biceps femoris muscles and right tibialis anterior muscle during walking with simple load were lower than those
during walking with difficult load ( P<0.05) , and the AEMG of left tibialis anterior muscle during simple motor dual-
task walking was lower than that during difficult motor dual-task walking (P<0.05). The AEMG of right
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gastrocnemius muscle during difficult cognitive dual-task walking was lower than that during difficult motor dual-
task walking ( P<0.05), the AEMG during simple cognitive dual-task walking was higher than that during difficult
cognitive dual-task walking ( P<0.05), and the AEMG during simple motor dual-task walking was lower than that
during difficult motor dual-task walking ( P<0.05). The margin of stability (MoS) of simple cognitive dual-task
walking was larger than that of simple motor dual-task walking ( P<0.05) , the MoS of difficult cognitive dual-task
walking was smaller than that of difficult motor dual-task walking ( P<0.05), and the MoS of simple motor dual-
task walking was smaller than that of difficult motor dual-task walking ( P<0.05). Conclusions Dual tasks with
different types and loads have interaction effects on dynamic posture control. The neuromuscular control around
the ankle muscle and dynamic stability during difficult motor dual-task walking are better than those during difficult
cognitive dual-task walking, and the neuromuscular control around the ankle muscle and dynamic stability during
difficult motor dual-task walking are better than those during simple motor dual-task walking.

Key words: dual tasks; surface electromyography (EMG) ; dynamic stability

AR 2 A ) R 8 B H AR T Bl 2=
KEEN ) BRI R E SR EEREA
FHZE A B A BT S A A B P R
RIS I, 834 ) S B B AR EL A oG o] LU
A IUE 55 ORI ST, BITEAT AE 1Y 5] i 58 AL — 33
IWHUESS SO SR 551, B, BUE 55 B 52
AT 22 W] TR 58 28 B il (14 DA ¢ IR A
Ko TIERUTE 55 A7 5 39 1) 2 Sheps il A9 A0 B 6
P T LA FE B AR AL, O RT RE S 8 34 ) e 52+ T3
PR L, 42 e B A U T K S0 SR, T
AR R XULT: 55 28 355, A5 BTSN, 1 58 IR
55 0F, FoAl AR 55 B9 A 240 23 3 i T T
GO, BUE LA S Re 17 A BT IA
7, TR PRAT BUAT: 55 AN 23 Xof 8 3 ol 7 A S |
EoRR ARG EVE Y AR XU 55 101 )
BRI PE AL AL 22 53 T BB T AN R XU 55 26
Y U 55 G A 40 5 | 3B 4 o 22 JUL PR 42 o) 28 1k 22
5t 8, R M WL ( surface  electromyography,
sEMG) 55 J2 i By W FE v 3% H AR LA b 9 3% 1
ARG, 0 TN RGN Sh Y R(E S
S, SEMG 5 KR B2 S0 7K S M 22 UL DY 5%
SERE T | R A5 AR 2 55 SR AF A AN [R) e JEE A S Bk
P, AT LE—E R b A )iz SIpIR S T B34
REAERS 1 Bl 22 L P42 A7 A S 3o % ke
AR BT DA I RUAT: 5547 78 s sl WU 55 1738 B R
I8 SEMG 155 BN RIRUE 554778 I sl 2580 e Py 22
b, TRGEAN RIS RN 671 ff DU 55 ) {gt BN 2l 25 14 3¢
PERIRENA A SO XU 55 A7 E I, T AN ]
JUUREE A Ao 22 L DA 2 i KA A 22 5, I HLAS TR 2 2
AT RUAT: 5547 78 I J UARE ot 28 JUL PR 45 )

SRS PR HE e AT BEAFAE SC H AU
1 X&5F%
1.1 ZikE

5L 28 A iRl B PR EE AR (25.1£1.5)
% B (1.78+2.43) m {RJFE(71. 14+3.98) kg,
KT 48 20 (body mass index, BMI) 2& (22.51+
0.75) kg/m’, ZEFREFIJRINFITTAL 1 3R (MoCA ) 1143
(28.43+0.92) 43 MRFMES LM, A 32l #H )
T BT, T Y- 4F T 52 WA 1E H 17 28 195 95 Al
B AT D R TE . RS
P, TGN M 15 A BB ) L S5 B DA AT 55 K
SCYRHITS 1ML S TR N A, R
JE¥IFRR A S IMIT & S R E A, AR
AL IS 22 2 Wy e AR B DA St
1.2 LIS

FREEEMG300 Jo£k sEMG 3 1% ( SR 4 451 %
1 kHz,BTS A A), B RH ) KA HLATE 55 FIAS [F] WU 55
FIERTFALA sEMG 155 ;8 Bk =4 iz sl i
R (83K 23521 728 RN # 120 Hz, Motion 2>
A, S E ) RN T AE 1 B8 T (38 Bl 2 5 s b A
ZIBE (400 mL) A3 B 7K 0 FH O 58 iz s A 5511,
Bl LR A B R FH T Bl BL AR A 45 S it 55 LA
FANFIATS5 T,
1.3 ARIEHERIEIT

INFIT 45 R F n-back WrdEih 5 AT 45, W
FHBEHLECA: BLAS app 28K 10 TR S A BELEL , 32
55 N GRS IF AL 1k AT A 0 B A A7 B
B, 52103 T 128 S 50 2 B LA S A (06 2 %k
53 PRIHME DA H 67 fap 7 8 ), 75 228 1 250 1 5 4K B ATL 4



MR, % FEERMAFIESIHER AR EEBEH B0
LIU Xinyue, et al. Effects of Dual Tasks with Different Types and Loads on Dynamic Postural Control in Healthy Adults 793

FIAEIECER 3 AT,

18 BT 55 SR FH A 30 T 45 2 AN TR) 25 6 7K 119 386
BEKARHEAT . /] 98 Bl 1w A7 E B 323 T R
200 mL 7K 7K FR , FRIEIZ 20 671 far 75 15 7% 400 mL 7K
I7KHR
1.4 SEIGRIE

THHIHERS R 1 24 S0 5L R T R S 00 ik
75 WA KK AR & 38 2 B AT 280 o 1
Az WA Z AR SR | I £ AT 55 1)
IR, 75— 25256 N 51 1) 32 103 100 BH S 596 0 Fe S
SEES NS, A2 IR BCR S Y Bt o ok B R
BREIAL R, & TAESE R | 52 38 515k
F8 R A DX, Kt 0 AL R O AL L SR 2 A A e
EWL B S L B2 iU JHE Rz UL P A0 ks 4 A A
WL SEMG {55 mam&ﬁﬁﬁ%ﬂ%mﬁiﬁﬁw%
FHPRS R R 484K, 3 o3 AR 2 9 IR RN 2% I, o B2 ik 1
W2 )5 LA E R, fﬂnﬂﬁﬂil&iﬁwmmﬁ [}
HLH A 22 AT BE S 24 20 mm, 222%% sSEMG MHRR 4%,
R 2 L R e VAR IS T A AR A AR S A
29 MR (W 1),

_ =mmamRR% |

—
'

E1 RERMREERMEELE

Fig.1 Set-up of markers and surface electrode positions
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e PRI XfE 1] £ PRI ¥
HIE AL 100. 00£0. 00 87.73+17. 44 85. 86+8. 50 85.34x13. 67 81. 11+12.97
FIEE AL 207.91+90. 64 173.97+73. 34 174.37+56.77 173. 68+87. 45 176. 97+78. 96
LML 177. 26+49. 60 151.99+41.29 155. 24+46. 30 147.28+47. 60 151. 85£55. 34
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Tab.2 Statistical analysis results of the influence of different dual-task walking on AEMG
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HEEN 0.004  0.953 0.140 0.709 0.086 0.770 || A7MEAGHL  2.058 0.157 4.173 0.046* 0.026  0.873
LAMEN 0106 0.746  1.708  0.197 0.049 0.826 || ZMEAGHL  1.640 0.206 3.499 0.067 10.362  0.002*
LML 0.005  0.945  9.227  0.004% 0.022 0.883 || AMEAAL  3.103  0.084 0.253 0.617 17.674 <0.001"
LZRETSKAL 0.228  0.635 14.590 <0.001% 2.548  0.116 || ZMEBAL  2.625 0.111  1.047 0.311  0.240  0.626
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