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Study on gait automaticity in patients with Parkinson’s disease under dual - task
paradigm
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[Abstract] Objective To investigate the effect of cognitive-motor dual-task on gait automaticity in
patients with Parkinson’s disease (PD). Methods A total of 45 patients with primary PD in Tianjin
Huanhu Hospital were selected from June 2020 to December 2021. Cognitive single task, motor single task
and cognitive-motor dual-task in the "off" and "on" states of dopaminergic medication were performed. The
correct number of subtractions was recorded to measure cognitive performance. A three-dimensional gait
analyzer was used to extract the parameters of stride length and gait velocity, and the dual-task cost (DTC)
was calculated to measure gait automaticity. Results Compared with single task, patients with PD showed

slower gait velocity (t = 11.909, P = 0.000; ¢ = 11.621, P = 0.000), shortened stride length (t = 9.027, P =
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0.000; £ =9.991, P =0.000), while there was no significant difference in the correct number of subtraction
(t=0.651, P=0.519; 1 = 1.205, P =0.234) during both "off" and "on" states. In patients with PD, the DTC
of gait velocity (Z =-4.148, P=0.000) and stride length (Z=-4.114, P =0.000) in the "off" state was higher
than that in the "on" state, while the DTC for subtraction had no significant difference (Z =-1.005, P =
0.315). The DTC of gait velocity in the "off" and "on" states of patients with PD was negatively correlated
with the Mini-Mental State Examination (MMSE) score (r,=-0.474, P =0.000; r,=-0.461, P =0.000), but
positively correlated with Unified Parkinson’s Disease Rating Scale Il (UPDRS Ill) score (r, = 0.446, P =
0.002; r, = 0.428, P =0.003). Conclusions Patients with PD have a significant decrease in stride length
and gait velocity, and higher risk of falling when performing dual - task. Dopaminergic medication can
improve the gait automaticity of patients, and cognitive decline may lead to gait automaticity disorder in
patients with PD.
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Table 1. Comparison of motor and cognitive parameters
between single task and dual - task paradigm in patients
with PD in "on" and "off" states (x s, n=45)

pUE-<iE 7N HAL S TSR ofEH P
2 (m/s) 0.98 +0.21 0.80+0.24  11.909 0.000
0 (m) 1.03+0.19  0.88+0.23 9.027 0.000
EFNE(A)  6.49+3.99  627+335  0.651 0519

“TEH
A (m/s) 1.05£0.19  0.91+022 11.621 0.000
R (m) 1.11+0.16 1.00+0.20 9.991  0.000

EAE(AD)  7.39+3.97 7.08 +3.66 1.205 0.234

R2 MG RIS T RUL 5 A B LR
[M(P,;,P,;) ,n=45]

Table 2. Comparison of DTC in patients with PD between
"on" and "off" states [M (P,;, P,;), n=45]

LR 4 A ORI “FF Z{i PE

A DTC 0.169 0.133 -4.148 0.000
(0.111,0.239)  ( 0.089,0.181)

A 1E DTC 0.125 0.090 -4.114 0.000
( 0.082,0.195)  ( 0.059,0.142)

A DTC 0.050 0.096 -1.005 0.315
(-0.270,0.218)  (-0.152,0.156)

DTC,dual-task cost, BT 45 Wi A<

R3O WA AR RS IIIATT DA T BE A
AR5 AP T 55 AR 1Y) Spearman k& AH ¢ 4 #T

Table 3. Spearman rank correlation analysis of cognitive
function and disease severity with DTC of gait velocity in
patients with PD in "on" and "off" states
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