Efficacy Evaluation for a Wearable Physical
Activities Monitoring to Support Daily Activities
in Stroke Patient

BEE:jpn

HhRE

~FH:2017-10-05

F—7— K (Ja):

*—7— K (En):

YER

A—=ILT7 KL R:

FilE:
http://hdl.handle.net/2297/38962

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.

@IES


http://creativecommons.org/licenses/by-nc-nd/3.0/

1%
=
£
<
RH
Juil

I R EEEEBTH O A BEB R HIT 7
U =7 T 7 N ETEEEHA O A R B D A

Efficacy Evaluation for a Wearable Physical Activities Monitoring
to Support Daily Activities in Stroke Patient

BIRKFRF e B AR A FER

VAT LAIREN R
HI S AT LAY
¥R O 5 1123122207
K 4 AH By
FEfEEZHE 4 mH EE



Abstract

To care the daily living of patient with cerebrovascular disease, it is important to evaluate quantitatively
physical activity and gait state for stroke patients with hemiplegia of before and after leaving hospital. In
this study, we proposed a new evaluation method for daily activities of patient with cerebrovascular disease
just after leaving hospital using wearable posture changes and activities monitoring system. Using this
method, measurements of the activities of daily living for patients were carried out on 5 occasions: in
hospital, after leaving hospital, and 1 and 2 and 3 months after leaving hospital. From the results, the rate of
lying, sitting, standing, walking, and standing-up and sitting down could be monitored quantitatively in
subject’s home just after leaving hospital. Especially, the rate of the lying position significantly decreased
and the sitting position increased just after leaving the hospital. Moreover, detailed information has been
measured as the frequency of posture change, steps, the frequency of gait, the moving distance during
stance phase of a paralyzed side, and the average walking speed. Moreover, the relevance of the evaluation
index of this system and Life-Space Assessment (LSA), the LSA was checked from the result of correlation
analysis. And, about each measurement time, | revealed what physical activity of the patient will affect the
range of activity. It is demonstrated that this technique can be useful means for evaluating the physical
activities and gait state of stroke patients with hemiplegia to support patient’s daily activities before and

after leaving hospital.
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Sensor unit holder Sensor units

(Trunk, 79 g)
-
) 3 Smart phone

(41x51x14.5 mm, 28 g) or Tablet PC

® Accelerometer (3 axes)/Static posture

® Gyro-sensor (3 axes)/Dynamic posture

® Transmitter (Bluetooth, Ver. 2, Class 2)

® Memory (micro SD card)

® CPU, AD converter (10 bit, 25 Hz)

@ Battery (3.7 V, 480 mAh)/Real time
recording: 6 h, off-line recording: 11 h

Figure 1 Outline of a wearable system for monitoring physical activities in patient with cerebral vascular.
This system can measure posture changes together with walking speed. Picture of subject’s
sensor attachment is also shown.
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Figure 2 Result of accumulated time for lying, sitting, standing, and walking positions in 12 subjects.
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(a) 76-year-old male patient with cerebral embolism (b) 79-year-old female patient with cerebral infarction
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Figure 3 Transition of physical activities obtained from the wearable system and the LSA scores in 2
subjects.
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Table 1 Results of significant differences between the analysis values obtained from the wearable system
and the LSA scores in 12 subjects

Measurement time

The index of physical activity cgmputed. In Aft_er After 1 After 2 After 3
by the wearable posture changes and gait analysis system hospital IeaV|.ng month months months
hospital

A: Ratio of standing and walking (%) 0.09 0.79** 0.20 0.26 0.74**
B: Frequency of posture change (time) - 0.07 0.17 0.70* 0.23 0.22

C: Steps (steps) - 0.02 0.70* 0.77** 0.59* 0.86**
D: Frequency of gait (time) 0.52 0.64* 0.60* 0.36 0.37
E: Movement distance of lower limbs of a paralyzed side (m) -0.01 0.69* 0.77** 0.65* 0.48

F: Average walking speed (m/s) 0.18 0.77** 0.77** 0.50 0.90**

**p<0.01  * p<0.05 (n=12)
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