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A SCRE H Essays on Applications of ICT: Focusing on Telemonitoring and
Disaster Health Information Management System
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This dissertation addresses new forms of ICT use in telemedicine and health
management system of disaster victims for the purpose of contributing to public welfare
promotion and solution for Japan’s structural problems. In what follows, we summarize
these researches one by one.

(a) SAS screening at home as a form of telemonitaring

In Japan, the number of sleep apnea syndrome (SAS) patients is estimated to reach 2
million. However, only 30,000 patients consult doctors and it is assumed numerous
potential patients exist. Typical subjective symptom of SAS is strong sleepiness during
day. But, it is deemed that many of those who are aware of sleepiness do not recognize
they suffer SAS. It is reported that SAS is accompanied by complications such as
myocardial infarction, angina, coronary artery reconstruction, cardiac failure, and
cerebrovascular disorder. Therefore, it would be very useful for public health
improvement to construct an inexpensive SAS telemonitoring system through the use of
ICT. We evaluated a method of a home screening for SAS with the use of envelope data
of sleeping sounds. Envelope data provide various kinds of information that can be used
as screening test data, and may provide a means for telemonitoring SAS patients at
home. Patients do not generally act to consult a physician unless influenced by the
presence of subjective symptoms which severely impact daily life. Even when daytime
drowsiness is felt, few potential patients may recognize this as due to SAS and seek
treatment at hospital. One of the merits of our system is that it does not depend on
particular devices, but rather requires only a personal computer or cellular phone that
can record breathing sounds, execute signal processing, and transmit the envelop data

to a medical institution. Because file sizes for original sound data are presently too large



to allow transmission via the web, patients must bring their data to their hospital with
them. In contrast, data transformed into envelop data by our present method can be
transmitted easily by any ICT device. Further, the use of this envelope data system
reduces both the physical and psychological load of measurement.

(b)Health information management system for disaster victims

Natural disasters can have various influences on residents’ lives, and cause mental
disorders from the shock of experiencing a disaster including the feeling of loss of
important ones such as family, friends, and unfamiliar life in the shelter, etc.
Caretakers such as medical doctors and nurses who are dispatched to disaster sites also
face difficulties due to the disruption of communications and transportation. Thus, a
system which enables efficient health management is needed. Recently, smart phones or
tablet PCs equipped with a touch screen have become strong tools to digitalize data
whenever data which are to be digitized occur, and have been used as a data entry
system at medical facilities so far. In a data entry system using a tablet PC, GUI input
function i1s generally used, but creation of such data input form requires special
computer programming skills. Therefore, it is not suitable as a tool to collect data from
victims in a disaster area by sending only questionnaires. There are always risks that
such systems become unusable due to unpredictable circumstances at the disaster site,
and thus it becomes necessary to invent to some flexible systems which can cope with
various unexpected occurrences. This dissertation proposes a system which has high
affinity with paper-based information gathering systems and reduces labor of
caretakers including doctors and nurses in a disaster area who are involved in health
information management system.

In a disaster-stricken area where communications and transportation systems are
disrupted immediately after a disaster, it is often impossible to obtain information
about victims. To help those with a physical or mental disorder who require appropriate
medical or nursing care, the necessary information must be collected immediately after
a disaster. The use of ICT devices is one solution, but it takes time to transport such
devices to a disaster-stricken area and set them up. Even accounting for this delay, a
problem remains that these devices cannot be used if power is not recovered. Before the
information transmission system is set up, which should be done in the earliest possible
stage of a disaster response, information must be passed along on paper. Mobile phones,
being small, convenient, and battery-powered, can be easily carried into
disaster-stricken areas and can be used for several days to a week without a charge,
which is why these devices are often used to collect and transmit information in

emergency circumstances. On the other hand, the small display that a mobile phone



offers makes it difficult to operate, causing mistakes in input and communication. In
addition, since a mobile phone handset has fewer operating keys than a PC keyboard,
one key has more than one assigned function and operation becomes difficult, in
particular for aged persons. For these reasons, a system this dissertation proposes can
combine the conveniences of both paper-based data entry and mobile phones would be a
realistic and promising solution for transmitting crucial information. The system has
the following characteristics.

(1) The proposed OPR system was developed on the premise that nurses who go to a
disaster-stricken area communicate using moble phones. In order to collect information,
mark-sensing cards are provided to victims.

(2) The proposed tablet-PC system is designed to be used on a mobile handset with a
touch panel such as tablet PCs and smart phones which send gathered information to a
support center by email so that high-risk victims can be extracted and information can

be shared among concerned parties engaged in support activity.
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