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Wearable devices quantitatively assess madopa challenge test in Parkinson’s disease patients with
freezing of gait Zhang Xinkai” , Gao Meng,Xu Yan,Zhu Hongcan,Cao Xuebing. * Department of
Neurology ,the First Affiliated Hospital of Zhengzhou University , Zhengzhou 450052 , China

[ Abstract] Objective To explore parameters of the wearable device used to evaluate madopa
challenge test in Parkinson’ s disease patients with freezing of gait. Methods A total of 28 Parkinson
syndrome patients with freezing of gait who were treated in the Department of Neurology, Union Hospital of
Huazhong University of Science and Technology from September 2020 to January 2021 were concluded.
According to whether they met the clinical diagnostic criteria for PD or were definitely diagnosed as PD,
they were divided into PD-FOG group (18 cases) and Non-PD-FOG group (10 cases). The madopa
challenge test and UPDRS-1II score were performed on all patients before and after the challenge test. The
wearable device collected the patient’s data under the time up and go and turning tests before and after
the levodopa challenge test. Wearable equipment was used to collect and compare the spatiotemporal ,
dynamic and kinematic parameters of human motion posture of PD patients with FOG before and after the
challenge test. Pearson correlation analysis was used to evaluate the correlation between UPDRS-I[ score
and the exercise parameters of wearable devices. Results The scores of patients in both groups in
on-period were significantly lower than those in off-period of the same group (P <0.05). Score on off-period,
the change and improvement rate of UPDRS-III score in PD-FOG group were higher than those in Non-PD-FOG
group( P <0.05) . Compared with that before the challenge test, the peak angular velocity of left and right
legs, the minimum waist sagittal plane angle, the maximum waist sagittal plane angle, the peak angular
velocity of severe side legs and the mid peak angular velocity during the steering process of PD patients
with FOG during walking increased, and the relative deviation of swing phase of left and right legs and the
relative deviation of support phase of left and right legs decreased (P <0.05). Pearson correlation analysis
showed that the peak angular velocity of the trunk sagittal plane, left and right crus during walking, the
peak angular velocity of the severe side crus during walking, and the peak angular velocity during turning
were negatively correlated with the UPDRS-II score (P <0.05). Conclusion The parameters of the
wearable device has a good correlation with the clinical UPDRS-II scale ,which can reflect the changes of
motor symptoms before and after the challenge test in PD patients with FOG.

[Key words| Freezing of gait in Parkinson’s disease; ~Wearable device; Madopa challenge
test;  Quantitative evaluation
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