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Comparison of Movement of Rapid Alternating Movements of Hands in Idiopathic
Parkinson’s Disease Patients and Normal Subjects using Angular Velocity
Measurement System
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Abstract - The purpose of this study was to analyze bradykinesia of forearm movement in patients with Parkinson’s
disease (PD) as compared to those of normal subjects. A gyrosensor was selected for the measurement of forearm
movement, because it can provide angular velocity signal which is free from the gravitational artifact and also because it
can be conveniently used during clinical test of bradykinesia. Forty PD patients (age: 65.7 = 11.1 yrs, H&Y stage:2.3 +
0.5), 14 age-matched elderly subjects (65+3.9 yrs) and 17 healthy young subjects (24+2.1 yrs) participated in this study.
Angular velocity during forearm movement of pronation/supination was measured in both arms. Suggested quantitative
measures of bradykinesia were root-mean-squared (RMS) angular velocity, RMS angle, peak power and total power
which were derived from the angular velocity. ANOVA showed that all measures were significantly different among
three groups (p<0.001). Subsequent post-hoc test revealed that all measures in PD patients were significantly smaller
than in healthy elderly and healthy young subjects (p<0.05). This results suggest that PD patients can be differentiated
from normal subjects using suggested measures.

Key Words : Parkinson’s disease, UPDRS, Gyro sensor, Angular velocity, Quantification
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Fig. 2 Representative angular velocity signals (a) and power spectrum (b) of normal and patient
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Table 1 Specifications of gyro sensor

Item Uniut Specifications
Supply voltage V) 3
Reference voltage output V) 1.3
Current consumption (mA) 4
Sensitivity (mV/deg/sec) 0.66+20%
Frequency response (Hz) 100
Operating temperature (°O) -5 to 75
Dimensions (mm) 6 x 10 x 2.5
Weight (2) 0.26
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Table 2 Objective comparison of measurement system in previous research and this study

. Convenience of Constraint of Time Compatibility to

Cost Size manipulation motion* consumption** clinical _test***
Jobbagy et al[7] X A X X X X
Tavares et al [8] A A (0] A (0] X
Okuno et al [11] O (6] (0] A (0] A
Allen et al [12] A (6] O A (6] X
Proposed system (0] (0] O (0] (0] (0]

*:Is it possible for the patient to move their limbs naturally without any constraint?

**:The time required for examination

**% Whether the motion during experiment is the same as those in clinical test of UPDRS
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