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rehabilitation without PC
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Department of Biomedical Engineering.
Chiba University School of Engineering

tamurat@faculty.chiba-ujp
Ubiguitous Health Care Chiba University

&>  Presentation outline

» Background

— Telemedicine & Telecare is needed?!

— The medical insurance system has been changed.
» Development system

— A simple telecare system was developed using
commercial information structure.

*» System evaluation
— The system was applied to home rehabilitation

— The physiological parameters were measured and data
were obtained intermittently as the therapist wants

Ubiquitous Health Care Chiba University
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&>  Telemedicine now

&1 Operating 5.7%
B To be built 1.3%
a Plan 10.7%

O No plan 75..4%

W Not decide yet
6.9%

MEDIS Jan. 2003
Ubiguitous Health Care Chiba University

&> Medical Insurance (2002)

Main issues

Evidenced Based Medicine
Application of Information Technology
High Quality of Medical treatments

— Education for medical staffs

Medical Expense (return for clinical treatment)
-1.3%
Rehabilitation system

Early rehabilitation, convalescent rehabilitation

Leaving the hospital earlier!
Ubiquitous Health Care Chiba University
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& Background _

» Home rehabilitation
— Important role to functional recovery
— To prevent the over load of Physical exercise

— To need the monitoring of physiological parameters
after the rehabilitation

— To monitor wherever the therapist’s request
» Infrastructure

— Internet environment
— Phone: Analog ISDN ADSL
— Mobile Phone, PHS

Ubiguitous Health Care Chiba University

* Telecare system for home rehabilitation

— Physiological measurement to evaluate physical
load (rehabilitation training)

— Communication system without any limitation
— A simple and cheap device

- A simple reading system

— Low-cost transmission rate

Ubiquitous Health Care Chiba University
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@ _> __ Requirements

Automatic device
* Non-invasive, no awareness

No disturbance of daily life

No need special training for handling

No cost of telephone in the home

No special medical expense covered by
health and care insurances

Ubiquitous Health Care Chiba University

&> Method

+ Physiological measurement

— Heart rate and respiratory rate obtained by changes in
pressure of air mattress

— Transmitting and communication of data
— Reading data on Web server with HTML data
— Private IP connection with mobile phone information
structure
* Information
— Reading on the WEB browser on PDA

Ubiguitous Health Care Chiba University
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v

_System structure

Air mattré‘s:\;

therapist

Home

Changes in air pressure

Sensor
N
R '\\
J Communication ™
Analyzed data
Lo - {HR and RR . \ .
Ubiquitous Health (,a(re and RR) Chiba University
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@ _Home device

Ubiquitous Health Care Chiba University

&> _Therapist side

irr e

*..

Text data to save

Waveform (image data) )to read
Chiba University

Ubiguitous Health Care

16



&>  Measurement protocol _

« Measure HR and RR by using pressure
changes in mattress

» Calculate HR and RR every one minute

« At internet node system unlike data logger ,
each datum stores and modifies every one
minute

« The therapist requested each datum
anywhere and any time

Ubiquitous Health Care Chiba University

&> _ Performance

» Performance of connection

— Capacity: Produced HTML data were about 40
~50 kbytes included text and image.

— Transmission was about 40 seconds (9600bps
at mobile phone)

— All procedure between start of reading and
store the data was about 2 minutes.

Ubiquitous Health Care Chiba University
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&> Experimental method

 Before and after the rehabilitation training,
the heart rate and respiratory rate were
obtained by biological node system
included pneumatic pressure sensor

* The heart rate (HHR) and respiratory rate (RR)
were displayed by using PDA
— Before and after the training

* The Changes in HR and RR were observed

Ubiquitous Health Care Chiba University
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- _Subjects

» Four patients (three males, one female)
— Cerebral infarction combined pneumonia 2
— Muscular dystrophy 1
— Pneumonia 1

— Bed fasten
— Disabled
— Care insurance level: 5

This study was approved by the ethics committee of Fujimoto-Hayasuzu
Hospital and informed consents were obtained y patients and their family

Ubiquitous Health Care Chiba University

Geographical information
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