Quantitative Assessment of Intention Tremor after Brain Injury Using Tri-axial Accelerometry
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Objective: The aims of this study were to assess intention
tremor severity caused by brain injury using tri-axial
accelerometry and also to determine the reliability and the
correlation with clinical measurements.

Method: Twenty two patients with intention tremor caused
by brain injury were included. The quantitative measure-
ment of tremor was performed using tri-axial accelerometry
during finger to nose test. The dominant frequency and
amplitude of tremor were acquired using Fast Fourier
transformation analysis. The severity of tremor was also
clinically rated by clinical rating scale for tremor, hand
writing test, figure drawing test, pouring water test. The
correlation between clinical measurement and tri-axial acce-
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lerometry measurement, and the inter-rater reliability were
assessed.

Results: The tri-axial accelerometry measurement showed
good inter-rater reliability. The mean dominant frequency
was 3.10 Hz. The amplitudes at dominant frequency were
significantly correlated with clinical rating scale for tremor,
pouring water test (p<0.05) but not with hand writing test,
figure drawing test.

Conclusion: Quantitative measurement of intention tremor
using tri-axial accelerometry may be very useful to assess
the tremor severity caused by brain injury. (J Korean Acad
Rehab Med 2005; 29: 495-500)
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Fig. 1. Tri-axial accelerometry (BIOPAC systems, Inc., USA).
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Table 1. Clinical Measurement Scales
Clinical rating scale Hand writing test Pouring water fest
for tremor & figure drawing test &
No visible tremor or barely
Grade 0 None No visible tremor visible tremor that is not
consistently present
Slight tr that i
Grade 1 Slight; barely perceivable; Slightly tremulous '8 er.nor .a require .
may be intermittentgreater caution
Considerable but still Moderate tr ith up t
Grade 2 Moderate; amplitude <2 cm; onst era. ¢ u. st o .erae emor wi u]? °
may be intermittent legible10% of water spilled
Grade 3 Marked; amplitude 2~4 cm P.artia.lly or entirely Considerable tremor with .up
illegible to 10~50% of water spilled
Grade 4 Severe; amplitude >4 cm Unable to keep pen Severe tremor witlll more than
on the paper 50% of water spilled
Table 2. Results of Tri-axial Accelerometry
X axis Y axis Z axis Mean/sum
Dominant frequency (Hz) 3.12+0.98 3.10+0.95 3.06£0.95 3.10£0.95
Amplitude (x10° g) 22.86+41.67 24.49+13.23 28.85+31.01 76.20+75.06

Values are meantstandard deviation.
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Table 3. Correlation between Tremor Measures

Total amplitude of

Clinical rating

Hand writing Figure drawing Pouring water

tri-axial
scale for tremor test test test
accelerometry

Total amplitude of

tri-axial - 0.697" 0.212 0.008 0.527*
accelerometry
Clinical rati

mea’ Tane 0.697" . 0426 0373 0534+
scale for tremor
Hand writing test 0.212 0.426 - 0.775" 0.459
Figure drawing test 0.008 0.373 0.775' - 0.542*
Pouring water test 0.527* 0.534* 0.459 0.542* -

Values are the correlation coefficient.
*p<0.05, ' p<0.01
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