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Quantitative Evaluation of Regularity of Finger Tapping Movement for
Patients with Parkinson’s disease
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Abstract; Finger tapping test is a common testing item for patients with Parkinson’s disease (PD) in clinical neurolo-
gy. It mainly evaluates the fine motor function of patient’s hand in three aspects: amplitude, speed and regularity of
the movement. This paper focused on the quantitative assessment of regularity of finger tapping movement for PD
patients. The movement signals of thumb and index finger were recorded by using inertial sensor unit in the process
of tapping test. Two nonlinear dynamic indexes, approximate entropy (ApEn) and sample entropy (SampEn), were
calculated, and then the values were statistically analyzed. The experimental results indicated that both indexes had
significant differences between patient group and control group. Moreover, the indexes had relatively high correlation
with the scores of corresponding unified Parkinson’s disease rating scale (UPDRS) item rated by clinical clinician,
which illustrated that these two indexes could reflect the injury level of the repetitive finger movement. So, as a relia-
ble method, it can be provided to the clinical evaluation of hand movement function for PD patients.
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Fig. 1 Appearance of signal acquisition device and the directions of sensitive axes
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Tab. 3 Result of single factor variance analysis
ApEn ax ApEn ay ApEn ax ApEn wx ApEn wy ApEn wx
F 1. 151 2.270 20. 957 31.589 4.668 8. 177
P 0. 350 0.083 0. 000 0. 000 0. 004 0. 000
SampEn ax SampEn ay SampEn az SampEn wx SampEn wy SampEn wz
F 1. 065 3.907 29.169 20.988 4,093 9.921
P 0. 389 0.011 0. 000 0. 000 0.008 0. 000
4 UPDRS
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Fig. 2 Fitting line and confidence interval of linear regression
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