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Abstract: Essential tremor is a neurological disorder with a tremor of the arms and hands. It is well known that
essential tremor is characterized by the postural tremor and the action tremor. There has been no report on the quan-
titative difference in the characteristics of two tremor types. The purpose of this study was to investigate the possible
difference in tremor characteristics of postural and action tremors. Seventeen patients with essential tremor (68.9
+ 7.9years, 7 men, 10 women) participated in this study. Patients performed the tasks of postural maintenance (arms
outstretched) and daily actions (spiral drawing). Three-axes (pitch, roll and yaw) gyro sensors were attached on index
finger, back of hand and forearm, from which the segment and the joint angular velocities were calculated. Outcome
measure was the tremor amplitude defined as the root-mean-square mean of the vector-sum angular velocity at seg-
ments and joints. Two-way ANOVA showed that task and joint had main factor on the tremor amplitude (p < 0.05).
Post-hoc analysis revealed that tremor amplitude at the metacarpo-phalangeal joint was not affected by task
(p > 0.05). However, tremor amplitude at the wrist joint differed among the tasks (p < 0.05), and it was greater in
the action tasks than in postural task. Tremor was greater at finger segments than at hand and forearm and it
increased in action tasks. The results of this study would be helpful for the understanding and task-specific treat-

ments of the essential tremor.
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Table 1. Subjects information.
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Subjects information

N Gender Age Disease period  Family history = Other diseases ™
outstretched spiral drawing
1 F 62 Ty 0 2 3
2 F 74 3y X AF 1 2
3 F 56 Ty X DM 2 2
4 M 71 13y O 2 3
5 M 68 2y 0 0 2
6 F 74 12y X 1 2
7 F 70 50y (0] 1 2
8 F 76 30y 0 2 1
9 F 71 9y 0 AF, DM, HT 3 2
10 F 71 40y O 2 3
11 M 78 8y X HT 2 2
12 F 58 8y 0 1 1
13 M 72 50y X DM 2 3
14 M 67 50y 0 DM, HT, TC 2 4
15 M 78 1y 0] HT 3 2
16 M 50 13y X 2 1
17 F 73 10y O HT 1 1
Mean 68.7+7.9 184 +£17.9 1.7+0.7 2.1+0.8

F: Female, M: Male
Disease period: period from diagnosis of essential tremor

DM: Diabetes Mellitus, HT: Hypertension, TC: Thyroid Cancer, AF: Atrial fibrillation

FTM: Fahn-Toolsa-Marin clinical rating scale for tremor
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Fig. 1. Tremor measurement system.

Data save
(Labview)

Analysis
(Matlab)

IR A 2 A2,
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BR2[16], AMASE o] dige] fxd 43 JAT HEY
2 =12 (butterworth band-pass filter)of] 34|
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o, P,L -HN'

W= Wg— Wy (1)
w;j: Joint angular velocity

wg: Angular velocity at a lower segment

wg,: Angular velocity at a upper segment

=4 Aol Mol 3% Z&mel AAA 27)8 Bk X

RE2A A (2)= E3lo] 3HE 2] 27| (Amplitude of vector
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sum)=

(b) Lt 2l7| (spiral drawing)

I8 2. 3.

Fig. 2. Performance task.
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®: Vector sum of w,, w, w,

wp:  Angular velocity in pitch direction

w,: Angular velocity in roll direction

®y:  Angular velocity in yaw direction
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nz
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Table 3. 2-way ANOVA of parts and tasks and post-hoc test.

H 2. FTMz} RMSZI4: 0] AMH A,
Table 2. Correlation analysis between FTM and RMS angular
velocity.

Task

Part
Stretch Spiral
MP 0.441 0.663**
Wrist 0.486* 0.688**
Forearm 0.369 0.539%*

p <0.05%, p<0.01**
*% —a—MP
40 4 —o— Wrist
T —e— Forearm

30

20

o -
‘L
Ams outstretched Spiral drawing
T3 3. 2 3apAle] o2 RMS 74k,

/]**

Angular velocity (deg/sec)

Fig. 3. RMS angular velocity of each task.
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Part
Factor Sig. MP vs. Wrist Wrist vs. Forearm Forearm vs. MP
Stretch Spiral Stretch Spiral Stretch Spiral
Task 0.007** - -
Part 0.017* 0.415 0.098 0.036* 0.002%* 0.198 0.620
Task * Part 0.139

p <0.05%, p<0.01%*
Task: arms outstretched, archimedes spiral drawing
Part: MP joint, Wrist joint, forearm
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E 4. 55 287} pao] RMS 24k,
Table 4. RMS angular velocity all parts.

Task
Part
Stretch Spiral
Finger 18.78 + 28.22 18.82 +£13.31
Hand 8.25+9.63 17.09 £ 13.16
Forearm 3.50 + 3.00 12.20 +10.83
MP 14.40 +£ 5.88 14.78 £ 10.08
Wrist 7.98+£8.61 18.18 +£13.30
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