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Children at Home and Their Families

Naohiro Hohashi !’ , Makiko Ohwaki 2’

[Abstract] With the objective of conducting telenursing via the Internet,
Macromedia Flash content emphasizing play has been developed for
retarded children undergoing care at home and their families. Large-sized
control buttons were produced in consideration of their use by children
with limited motor function. The completed Flash content begins with a
screen that invites the child to come and play. It is composed of screens
that include shooting down a flying saucer, a clown that slips on a banana
peel, and a meowing cat walking atop a wall. By pressing the control
buttons, the screens change, and through invitations or sound effects the
child is enticed to become involved through his or her own volition. By
providing such visual and aural stimulation to a child who suffers from
hyperactivity or distractibility, his or her attention can be directed toward
play, with the expectation of nurturing the ability to concentrate. It is also
anticipated that the child’'s sense of self-reliance and family functions will
be further enhanced.

[keywords] children with mental retardation, home health care, telenursing, play,

Macromedia Flash content

1. Introduction

Children with severe mental
retardation who are raised at home require
supervision and care by family members.
Unfortunately nursing support for these
families is insufficient. The “Uribow no Kai,”
a volunteer support group [1] for families

of retarded children, conducts actual nursing
such as play and interviews in facilities
(mainly universities). However, beyond
activities at such facilities, it is also desirable
to enable nursing intervention at home where
the children and their families engage in daily
activities.

~ Recently, the number of homes
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with Internet connections have expanded
rapidly [2] and the creation of telenursing
applications via the Internet is expected. In
particular, retarded children suffering from
hyperactivity or distractibility are sensitive
to visual or aural stimulation [3] . With
the idea of turning this to an advantage, a
game designed to produce visual and aural
stimulation on a personal computer connected
to the Internet will be provided to retarded
children. It was thought that it would be
possible to catch and maintain their attention
by such a game. In addition, it could be
expected that through continued use, nursing
intervention would succeed in nurturing
retarded children’s ability to concentrate.

In this study, in order to conduct
ongoing nursing intervention aimed at
retarded children undergoing care at home and
their families from a remote location, a Web
application emphasizing play with personal
computer was developed. The families could
then utilize the Web application in synch with
the child’s condition and living activities with
the aim of maintaining the child’s ability to
concentrate.

2. Materials and Methods

1) Development and improvement of Flash
content

In conjunction with the development
of the Web application, the mothers of “Girl
A” and “Girl B,” members of the Uribow
no Kai, were given both verbal and printed
orientations to the purpose and contents of
the study. Cooperation was also obtained in
the form of informed consent. Girl A, with a
chronological age of 15 years 9 months (as of
September 2004), suffered from severe mental
retardation due to West syndrome, resulting in

an estimated mental age of 1 year 2 months.
Girl B, with a chronological age of 9 years 4
months (as of September 2004), suffered from
severe mental retardation due to agenesis of
corpus callosum resulting in an estimated
mental age of 2 years 1 month.

The design of the web application
and pictorial continuity were produced based
on previous studies [4, 5, 6, 7] regarding
assistance toward handicapped children
by computer, DVDs for children [8, 9] ,
the opinions of the two mothers, etc. The
applicaion begins with an opening screen that
invites the child to play, and then provides
a launch area to three games: a screen that
involves attacking and shooting down a
flying saucer; a screen in which a clown slips
on a banana peel; and a screen in which a
cat meows while walking atop a wall. By
pressing a control button the screen changes
and the animation with the story appears,
accompanied by sound effects or voice.

The illustrations were produced using
lustrator (Adobe Systems, Inc.). The sound
effects were made with Garageband (Apple
Computer, Inc.), or sounds in the public
domain were used. Narration was recorded
on DAT (digital audio tape) in a studio,
and processed with Sound it! (INTERNET
Co., Ltd.). The Flash content was produced
utilizing Flash MX Professional (Macromedia,
Inc.). All of the above operations were
performed in the Apple Mac OS X
environment.

While the Flash content was still in
the test stage, the two child subjects were
asked to play with the game continuously
for 12 months. Based on observations by the
mothers or researchers repeated modifications
were made until the final version (named
“Uriboware”) was completed. The compiled
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file has an .swf extension and runs on any Web
browser with the Macromedia Flash plug-in
installed.

2) Production of USB-type control buttons

The Flash content was designed to
be controlled solely by four keys: “1,” “3”
“7” and “9.” As the subjects were likely
to have difficulty pressing small keys on
a conventional keyboard, a box with large
control buttons was produced (Fig. 1).

Two types of control button boxes
were utilized: the SM-1 (Lead Co., Inc.)
having external dimensions of 150 x 110 x
135 mm (WxHxD) and the TS-12 (Takachi
Electric Industrial Co., Ltd.), measuring 150
x 107 x 200 mm (WxHxD). The SM-1 panel
featured an elevation angle of approximately
42 degrees, and the TS-12, approximately 28
degrees.

For the control buttons, two types
(both from Shinden Co., Ltd.) --- the OBSA-
45UKKW12V measuring 34 x 34 mm and
OBSA-60UKKW12V measuring 40.5 x 40.5
mm--- were utilized with connection to dry
cell batteries. They have been designed so that

when a button is pressed, a lamp under the
buttons lights up.

Fig.1 : USB-connector type control buttons (TS-12
type)

On the surface of each button, a picture
appears depicting a scene from each game
(the flying saucer on blue, clown on yellow,
cat on pink and hand waving bye-bye on
green), so as to create an interface that elicits
a direct awareness between button operation
and game. A AD-WIN10W USB connector-
type keypad adopting the membrane method
(Quest Co., Ltd.) was modified so that the “1”
key would function as pink, “3” as green, “7”
as blue and “9” as yellow.

3. Result and Discussion

1) Development of Flash content and
control buttons

The Flash content is entirely
composed of animation, but as Uriboware
is approximately 1.1MB the size is
comparatively small. Transfer of a 1.1MB
from a public site requires approximately 10
minutes with an ISDN connection (64kbit/s);
and approximately 1 minute with an ADSL
connection (8Mbit/s). Recently dissemination
of broadband connections to homes has
rapidly increased [2] , so file transfer time is
not anticipated to present any problems. The
Flash Plug-in required to play Flash content is
freely available from Macromedia, Inc’s Web
site in Windows, Mac OS and Linux versions,
so it has the advantage of compatibility with
nearly all personal computers (Fig. 2).

For visually-challenged children, an
experimental version that offered a full-screen
high-contrast display was also produced.
This was based on the concept of universal
color [10] (universal design for colors),
and necessary consideration has been given
to production on the Web. Based on the
responses to the normal contrast and high
contrast versions by the two child subjects, the
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high-contrast version was favored and mostly
utilized. However, as it is possible that normal
children could find the high-contrast version
to be harder to see. Therefore it was decided
to provide both versions to users and let them
select in accordance with their preference.

Concerning the operation of the Flash
content, it was necessary to provide special
control buttons in compatible with the ADL
(activities of daily living) of the test subjects.
Two units with different slanted panels were
provided to both subjects (with elevation
angles of approximately 42 and 28 degrees,
respectively), of which the one with the higher
elevation angle was preferred. The subjects
used the control buttons from seated positions
in a chair, but in consideration of a variety of
positions, it is thought desirable to make both
types of units available.

_ The design of the control buttons was
made in consideration of the children’s ADL.
Two types, in the shape of a square with sides
measuring 34 mm and 40.5 mm in length,
respectively, were both used with the child
subjects, but as the smaller type was favored
this one utilized. As the buttons were back-
lit, it was possible to confirm visually when
a button was pressed. As the system was set
up to produce sound effects from the Flash

Fig.2 : Start-up screen

content when a button was pressed, it was
possible to also confirm button operation
aurally [2] . Through these measures the
Flash content could impart the child subjects’
limited motor functions with interactivity.

2) Main features of Uriboware and play
contents

The opening screen of the Flash
content (Fig. 2) is accompanied by the sound
of an “Uribow” (a baby wild boar) as it comes
charging on the screen making “oink-oink”
cries in a humorous manner. Afterwards the
child is invited to play by a voice saying, “Hey,
hey --- let’s play, let’s play! Press the button!”
By pressing any of the four buttons the menu
screen (Fig. 3) appears, and one of three
games can be selected.

Pressing the blue (flying saucer)
button makes the flying saucer appear while
making whirring sounds and flying around a
blue-colored “universe” on the screen (Fig.
4). If the blue button is pressed while the
flying saucer is centered in the reticle, it will
“explode” with a loud bang. The screen then
reverts to the opening menu.

Pressing the pink (cat) button will
play the well-known tune “I stepped on the
cat” (called Floh-Walzer or Valse de Puce in
Europe) while the screen shows a cat walking
atop a pink wall (Fig. §). When the pink
(cat) button is pressed, the cat meows and the
program reverts to the menu screen (Fig. 3).

By pressing the yellow (clown)
button, sound effects giving the impression
of excitement are produced and the screen
shows a clown along with a yellow wall for
the backdrop. The clown tries to maintain
his balance, moving from side to side, while
walking atop a large ball (Fig. 6).

When the ball is located above a
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banana peel that has fallen on the floor,
pressing the yellow button will generate a
“Wham!” sound and the clown slips and falls,
and the program reverts to the menu screen
(Fig. 3).

By pressing the green (with a hand
waving “bye-bye”) button, a voice says “Bye-
bye, let’s play again!” and as a hand is shown
waving good-bye, and solemn background
music is played. The program then displays
the intermission screen. Pressing any of the
four buttons will restart Uriboware from the
opening menu (Fig. 2).

3) Telenursing through the posting of
Uriboware on a public Internet site

Fig.3 : Menu screen for selecting games

Fig.4 : Screen of flying saucer game

The personal computer can be
considered a teaching material popular with
most children [5] and this proved to be the
case with the two subjects as well. Flash
content can be regarded as a play tool in which
children can easily take part. At present, no
nursing intervention software like Uriboware,
aimed at handicapped children, is available
on the market. As home nursing continues to
progress, it is believed that the time has come
for medical professionals to develop these
kinds of Web applications on their own [4] .
Since the program can be accessed and played
back directly from Web, children can utilize
it not only in hospitals or schools, but with

their families at home [5] , thus making it an

ig.5 : Screen of cat game

Fig.6 : Screen of clown game
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effective means of nursing intervention from a
remote location.

By accessing the publicly available
Uriboware via the Internet, children in remote
locations undergoing care at home and their
families can utilize the program. Compared
with nursing intervention at facilities such as
hospitals and universities, it has the advantage
of not requiring additional space and requiring
only minimal human resources. Children,
in synch with their condition and schedule
of daily activities, can take part in the Flash
content, and it is anticipated that their ability
to concentrate can be nurtured through play.
In this manner, through the improving of their
sense of self-reliance while at home, it is
anticipated that family members (particularly
mothers) will be able to obtain additional free
time, thus leading to improvement in overall
family functions.

The two child subjects were able to
manipulate the control buttons themselves.
However, at the initial introduction of the
Web application, it appears that they did not
comprehend that the play screens could be
changed by pressing the buttons. After their
mothers had assisted the children by pressing
the buttons and confirming the screen changes,
the child subjects gradually began to press
the buttons voluntarily and their expressions
showed enjoyment from the play. Pressing the
buttons made the Flash content interactive,
and aroused the child subjects’ interest leading
to spontaneous play. Button operation can also
serve as a means of communication with the
subjects [6] , and is thus viewed as helping to
nurture the subjects’ desire to communicate.
At present, to obtain concrete evaluation of
Uriboware, research is being conducted to
clarify its effect on reducing a retarded child’s
stress from the physiological standpoint.

Among the other work related to this project
is the conducting of a questionnaire aimed at
determining the degree of improvement in the
family functions in the families of the retarded
children.
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The importance of new offers of information services in medical marketing

- A case study of the Kitakyushu medical guide -

Michie Koga, Katuya Yahata ¥
1) Human Media Creation Center/Kyusyu

Abstract
In December 2003, the Kitakyushu medical association started a Medical institution information service
for general residents. This service can be accessed through both personal computers and cellular
phones. This paper examines whether a relationship can be established between a patient and the
Medical institution through IT based information transfer. Concretely, new needs for a patient’s medical
information requirements are clarified through an analysis of patient's access patterns of the "Kitakyushu

medical guide”.

Keywords : Information availability for patient, Restriction of medical institution to advertisement,

medical information service, cellular phone, needs of patient
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Evolution information hidden in the DNA base sequences of eukaryotes

Yasuhiko Isohata, Teppei Sekita, Masaki Hayashi v
1) School of Life Science, Tokyo University of Pharmacy and Life Science

Abstract
Adopting a power spectrum method and a mutual information function (MIF) we have analyzed various
correlations such as long-range correlations and correlation lengths in the gene base sequences, exons
and introns, for 5 or 6 species of living organisms in the eukaryote domain. As a measure for the long-
range correlations we have used an exponent a of 1/f* which is an approximation of a power spectrum
in a low range region. As alternative measures we have used the MIF as well as the correlation length
d. defined from the MIF. We have analyzed various distributions and functional behaviors (dependences
on the sequence length L) of a and d. for the 5 or 6 species, paying particular attention to the species
dependences. In particular we have studied the evolutional transitions of the average values <a>, <d>
and <L> in the case of the exons and introns. We have argued that various correlation structures have
been formed mainly by the intron's elongation as well as by the sequence structures of introns/exons

acquired over the course of evolution.

Keywords : DNA, Power Spectrum, Mutual Information Function, Exon, Intron, Biological Evolution
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Analysis of DNA Base Sequences in Terms of Power Spectrum Method and

Mutual Information Function and Biological Evolution

Genki Tkeda, Masaki Hayashi U
1) School of Life Science, Tokyo University of Pharmacy and Life Science

Abstract
We have analyzed the intron sequences in genes of 6 kinds of eukaryotes in terms of a power spectrum
method and the mutual information function (MIF). The average value of a which appears in the power
spectra : 1/f*and the average value of the correlation lengths d. defined from MIF are shown to have a
tendency to increase along the evolutionary tree. In particular, the features of the intron sequences of
Pfalciparum whose <a> and <do> have abnormally high values are analyzed and their possible relevance

to the biological evolution is discussed.

Keywords : Power spectrum, Mutual information function, Correlation length, Intron, Eukaryote,
Evolution
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