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[ Abstract] Objective To compare gait parameters during single-task and dual-task walking in older

adults, and to examine differences in dual-task costs between individuals with high versus low balance abilities
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under different task conditions. Methods From November to December 2024, community-dwelling older adults
were recruited through Hebei Province’s national physical fitness monitoring network across multiple communities
in Shijiazhuang and Xiong’an New Area. An inertial sensor-based gait analysis system was used to collect spatio-
temporal gait parameters during three conditions; single-task walking, motor dual-task walking ( simultaneous car-
rying task) , and cognitive dual-task walking (serial subtraction task). Participants were stratified into high-bal-
ance and low-balance groups based on median eyes-closed single-leg stance duration (cut-off; 18.40 seconds).

The study included 133 eligible
participants [ 30 male, 103 female; mean age (66.95+4.75) years |. The low-balance group 66 participants, and

Dual-task costs (DTC) were calculated and compared between groups. Results

the high-balance group 67 participants. Compared to single-task walking, motor dual-task conditions significantly
increased stride time and double support phase duration (all P<0.05) , while decreasing stride length, gait veloc-
ity, and cadence (all P<0.05). Cognitive dual-task conditions prolonged all temporal parameters (stride time,
single/double support, swing time; all P<0.05) and reduced spatial parameters (stride length, velocity, ca-
dence; all P<0.05). Under the dual-task intervention condition, compared to the low-balance group, the high-
balance group exhibited an increase in single support time cost (0.35% vs. —1.51%, P=0.019) and swing time
cost (0.33% vs. —1.20%, P=0.044) , along with a reduction in stride frequency cost (—=0.85% vs. 0.14%,
P=0.042). Conclusions

als with higher balance abilities maintain more stable gait patterns during motor dual-tasks, demonstrating greater

While dual-task conditions generally impair gait parameters in older adults, individu-

resilience to interference. These findings highlight the importance of balance capacity in preserving functional
mobility during daily multitasking activities.

[ Key words] balance ability; gait; dual-task costs; older adult
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Fig. 1 Schematic diagram of gait cycle phases
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HESHEE) U brfi 23R, 4L HLECR F
SEAEAS ¢ KB B RS ¢ A S AT G IR O BT
BORL (AR 2D R ) A | B S B R AT | XU A
PRI SASE) APz 80 (Ui 80) R, 4k
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E0 R, HBIHEBCRA RIS, Bl P<0.05 K
R ARG EE L,

2 #£R

— BRI R A
HFTFEMA GHERPRER 24 133 44, H
B PE 30 A, Lt 103 Ay EYAER (66.95 +
4.75) % (JEF. 60~77 %) ; Vi GHE . RE Rk
JUEAE4L (body mass index, BMI) 4354 (160. 05+
7.11) em, (65.68+9.65) kg, (25.62+3.21) kg/m’,
PATHIR B4 JE 3285 S7 45 2 16 ] v 52 50k 18,40 (8. 25,
32.15) s, P AE s 20 (PR BA A Sk 37 4 2
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&1 CPERE A S P RE ) A8 N —BRRORH LA
Tab. 1 Comparison of general characteristics between low
balance ability group and high balance ability group of

older adults

i rrae ha  wParRe Al P i
(n=66) (n=67)
TR [n (%) ] 0.715
e 14 (21.2) 16 (23.9)
£/8 52 (78.8) 51 (76.1)
W (xxs, %) 66.39+4. 53 67.49+4.92  0.183
BE (xts, cm) 160. 17+6. 63 159.94+7.60  0.851
BRHE (xss, kg) 65.64+9. 19 65.72+0. 14  0.962
BMI (x#s, kg/m?) 25.54+2. 81 25.70+3.58  0.782

BMI (body mass index) : {4554
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BF, AP WRAS ] S ] LS B () R4 S
B (P 3#1<0.05), i, A5 d R B
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2.3 AEFEERNKFZEANESHAERELER
XA [ 25 °F- 15 g 1 2 4E N 8 /E DTC 47 1
G RM, SICPHRE 41, mIGTATEe T 45
SRR A | ARSI R] RS I, A0 A A
ZRBEAGIEE L (P 3#<0.05); XSZEERE AL
A DIREAFE R AN Z R TG (P
>0.05) . XA [R] #5122 4F A IA I DTC i
THWEE RN, £SHHANERHTRITFE X
(P¥5>0.05), W3,

A i I 8]-23 6) 20 S 2 80 i, s T
AN XTS5 B 020 S BOR I S 25 P RE D X

&2 LS SRR AT IUE S AT ]-25 ]
AESHIE (vxs)
Tab. 2 Comparison of spatio-temporal gait parameters
during single-task and dual-task walking under

different interventions (xzs)

B BH sTw el
MDTW CDTW
AR () 0. 98+0. 06 1.000. 07 * 1.02+0. 08 *
PR (s) 0.35+0. 02 0. 35+0. 02 0.36+0. 03~
WL PERTE (s) 0.28+0. 03 0.29+0.03 " 0.29+0. 04
B (s) 0.35+0. 02 0.35+0. 02 0.36+0. 03 *
H0E (m) 1.2920. 12 1.2040. 15" 1.25+0. 12"
B (m/s) 1.3120. 12 1.21£0.19* 1.2420. 16
I (25/min) 122.91£7.99  121.48+9.03*  119.23£9.11*

STW (single-task walking) : H4E42547; DTW (dual-task walking): X
f£% # 17; MDTW (motion dual-task walking): zh {E XAT 5 # 17
CDTW ( cognitive dual-task walking) : INAIUT %5 #1475 5 STW H#,
* P<0.05

EAENAT DTC WIS, S5 R A, 55
S L ASRREAE, AU S5 A AR B0 I [R]
BB A E A, UESE T SRR e d AL A5 25
TEVER TR, S5 ASMET, P
AE 7 2H 2 AF N AR TN S 358 5 P e oK O g R IR AT 55
I AR L sh S RUE B Hlae 1, P #rhe

® 3 ARHRESEFASE DTC A DTC 25+
Tab. 3 Differences in motor DTC and cognitive DTC among older adults with high/low balance abilities

DTC AR A (n=66) BT HRE N4 (n=67) % P1H

Bk DTC
URE A [M (Py, Pos),%] 0.00 (-5.31, -0.56) 0.71 (-0.43,2.81) -1.92 0.055
BASTHERNRRA [M (Pys, Pys), %] -1.51 (-2.03, 2.22) 0.35 (-1.59, 2.27) -2.35 0.019
WOECHERERAS [M (Pys, Pos), %] 2.14 (-3.10, 0.62) 4.59 (-0.07, 8.97) -1.41 0. 157
BENERA [M (P, Pys),%] -1.20 (-0.23, 6.01) 0.33 (-1.79, 2.22) -2.01 0. 044
BHRA (M (Pys, Pys),%] -5.87 (-2.63, 0.62) -4.52 (-10.44, -0.93) -0.89 0.373
WA [M (Pys, Pys), %] -5.32 (-10.81, -2.19) -5.70 (-13.95, -0.71) -0.04 0.970
WA [M (Pys, Pis),%] 0.14 (-12.74, -1.82) -0.85 (-2.75, 0.52) -2.03 0. 042

A DTC
HARERRA [M (Pys, Pyg),%] 2.36 (0.59, 5.77) 2.17 (1.06, 6.60) -0.78 0.435
WS RSAS (vts,%) 0. 36+0. 02 0. 37+0. 03 -0.98 0.330
WOECHEN A [M (Pys, Pos) %] 2.55 (0.24, 6.34) 4.76 (-0.13, 9.43) -0.94 0. 347
AR A (35, %) 0. 36+0. 02 0. 37+0. 03 -0.89 0.373
BHRA [M (Py, Pis),%] -1.47 (-5.46, 1.60) -2.69 (-6.62, 0.61) -1.63 0. 104
A (xts,%) 1.28+0. 15 1.19£0. 17 1.77 0. 079
WA [M (Pys, Pis) %] -2.17 (-5.31, -0.56) -2.14 (-6.27, -1.00) -0.74 0. 455

DTC (dual-task costs) : RUFE 55 miA<
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