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Abstract

BACKGROUND: Dual-task walking is more common in daily life, and more challenging than single-task walking. It is more conducive to find potential gait
abnormalities in daily life activities. It is widely used to evaluate the changes in motor performance and gait control when attention is distracted.

OBJECTIVE: The three-dimensional gait analysis system was applied to compare the difference of gait characteristics under dual-task walking between healthy
young people and elderly people so as to provide reference for preventing the elderly people from falling.

METHODS: In the youth group, there were 21 cases aged (24.57+2.27) years old and with the height of (1.64+0.08) m. In the elderly group, there were 25
cases aged (62.7242.39) years old and with the height of (1.60+0.07) m. The two groups of subjects performed the calculation task of “minus 1 (reciprocal)
starting from any number within 100” during level walking. Motion Analysis system and Visual 3D software were applied to collect and analyze the gait data.
The differences of gait spatiotemporal and kinetic parameters between the two groups were compared when performing dual-task walking.

RESULTS AND CONCLUSION: (1) Spatiotemporal parameters: Compared with youth group, both stride length [(1.14£0.09) m vs. (1.20£0.07) m, P <
0.05] and right step length [(0.57£0.04) m vs. (0.60+0.04) m, P < 0.01] were smaller in the elderly group. (2) Kinetic parameters: Compared with the
youth group, the left second peak hip abduction moment was higher [(0.94+0.1) Nm/kg vs. (0.86+0.16) Nm/kg, P < 0.01]; the left ankle plantar flexor
moment was lower [(1.27+0.11) Nm/kg vs. (1.35+0.15) Nm/kg, P < 0.05]; and bilateral ankle valgus muscle moments were lower [(0.31+0.14) Nm/kg vs.
(0.45+0.16) Nm/kg, P <0.01;(0.38+0.15) Nm/kg vs. (0.51+0.14) Nm/kg, P <0.01] in the elderly group. (3) These results suggest that the walking automation
ability of the elderly group was lower than youth group during dual-task walking. Dual-task walking mainly affects the hip and ankle joints of the elderly, which
may be related to the challenge of dual-task walking to the elderly so that they could adapt the corresponding compensatory mode to maintain stability. The
characteristics of gait changes in the elderly under dual tasks can be considered as a reference for the prevention of falls.

Key words: dual task; gait analysis; spatiotemporal parameters; kinetic parameter; youth; elderly
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Table 1 | Baseline data of the research subjects

fabr HEA (n=21) B (n=25) vz/x*ME PAH
TR (xts, %) 24.5742.27 62.7242.39" -5.812 <0.001
B (Xts, m) 1.64+0.08 1.60£0.07" -1.836 0.066
A & (xts, kg) 55.9418.16 57.3+5.84 0.656 0.515
PR (B /L, n)* 8/13 9/16 0.022 0.883
FIBR (72 /4, m)™ 0/21 0/25 N/A N/A

T T RAEIRA G IS, RA RSB T TR, SRAR

*2 | EEREEHREVNES TELERESHERER (xxs)
Table 2 | Comparison of gait spatiotemporal parameters between the
young and elderly groups under dual tasks

M5 fabs (BAL) HEH BAEM t/z1H  P1E
i (m/s) 1.1540.09 1.08+0.14 -1.764  0.078
$H5E (m) 0.100.02 0.10£0.02 0.965 0.340
K (m) 1.20£0.07 1.14£0.09 2.596 0.013
e HK (m) 0.60£0.03* 0.58+0.04* -0.871  0.384
KIS (m/s) 0.530.03 0.55+0.06 -0.739  0.460
SCHERTIA] (s) 0.65+0.04 0.68+0.08 -1.136  0.256
LB () 0.40+0.02 0.41%0.05 -0.176  0.860
AT (s) 1.05+0.06 1.08+0.14 -0.199  0.843
$41 (step/min) 114.204¢6.39  111.32¢12.02 -0.739  0.460
B OGS HEIN ] (s)  0.130.01 0.14£0.02 -1.607 0.115
B K (m) 0.60+0.04 0.57+0.04 2.780 0.008
KIS (s) 0.52+0.03 0.54%0.06 -0.585  0.559
PRI (A] (s) 0.66+0.04 0.68+0.08 -1.18 0.238
FEBHIT ] (s) 0.39+0.02 0.40+0.05 -0.551  0.581
BT (s) 1.06+0.07 1.0740.14 -0.022 0.982
345 (step/min) 115.36+7.37  113.2¢13.24  -0.143  0.886
B OW S FEIN A () 0.13£0.01° 0.1420.02 -1.555  0.120
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Table 3 | Comparison of gait kinetic parameters between the two groups
under dual tasks
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Fr AT

AL )5 0.4940.08 0.52+0.13 -0.682  0.499
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Ep kTSl

Lk tivagsl 0.53+0.10 0.53+0.14 0.122 0.903

PHAM1 0.9440.16 0.98+0.14 -0.867  0.391
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Fe MR

Gy vag:a 0.4740.18" 0.48+0.21 -0.121  0.903

EKAM1 0.40£0.09 0.4240.13 -0.403  0.689

EKAM2 0.2740.15" 0.3240.12 -1.841  0.066
FAME ST

IR 0.440.15 0.42+0.19 0.410 0.684
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PR L5 1.3540.15 1.27+0.11 2.289 0.027
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eyl S Sut)

PR WL )5 1.35+0.12 1.28+0.11 1.955 0.057

PRAMERIL )56 0.51%0.14 0.38+0.15 3.166 0.003
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