Table 2

Diabetes Prevention Projects

Genome Study

Molecular-Gene Epidemiology
Intervention Trial for High-risk persons
Population-based Intervention

S

Teaching and Learning Strategies for
Diabetes Lifestyle and Self-care
Interactive Computer Communication

System for Diabetes Prevention and
Care

o

Namely, it is 1) genome study, 2) molecular-
gene epidemiology, 3) intervention trial for
high-risk people, 4) population-based interven-
tion, 5) Teaching and learning strategies for
diabetes lifestyle and self-care, 6) interactive
computer communication system for diabetes

prevention and care.

In this prevention projects, I'd like to focus on
systematic medical care based on information
technology (IT) revolution and multidisciplin-
ary team care, because in the recent advance-
ment these modern systems are very important

and indispensable issues.

1) Changes of clinical practice of diabetes
caused by IT
Due to the advancement of information tech-
nology, so called IT revolution, new clinical
practice is to be developed. It is important to
consider how to use IT and identify what kind
of society that we wish to create. We have to
utilize information. Once information is util-
ized, it creates value. Furthermore computer
technology enables us unrestricted communica-
tion overcoming the geographical limitation,
e.g. online distance education and/or clinical

treatment in medical collaboration.

Table 3 describes the specific strategies to pro-

mote computer literacy which will give a great

impact on medical care, health and welfare.
For instance, in developing a patient support
system, IT is indispensable for networking, es-
pecially for 2-way communication, i.e. interac-
tive computer communication system. This is a
diagram of the network which support patient
care and patient referral (Fig.4).

Table 3

Computer Literacy on
Medicine, Health Welfare

+ Network literacy

+ Interactive communication
system

+ Database and electronic patient
chart

+ Virtual reality technology
« Nano-technology

Interactive Supporting System for Patients

server machine

Measurement
(blood glucose,
presaure, etc.)

mini‘test  mobile, palm computing,
instrument Cellular phone

Additionally patient database and electronic pa-

tient chart will be easily implemented.

IT can easily show a digital figure such as
three-dimensional trend graph, blood glucose
trend, DVD based figure and reports on an
electronic patient chart. Namely, these will
contribute to efficiency of clinical care, timely
response and appropriate treatment evaluation.
Furthermore, IT will support us for the follow-
up of diabetic care and allow us not only to

analyze data for evaluation but revise the



method of evaluation. Furthermore, better visu-
alization of analysis or new way of expression
of analysis at clinical practice can be done by
IT.

One of the examples is shown here. (Fig.5)
First step of diabetic care is the guidance to
correct a patient's lifestyle. This slide depicts
how evaluation changes as a result of correc-
tion of his/her life-style. Then, in order to
identify the comprehensive treatment efficacy,
analysis is done as shown in Fig.6. When
mental pressure such as stress is reduced,
treatment evaluation gets high, which indicates
that the patient condition improves. As it is
clear in this example, utilization of IT makes
treatment evaluation easier. Therefore it will
be a powerful support for the holistic medical
care. At the same time, it will be a great sup-
port to patients for their better understanding,
which will promote their independence and

satisfaction for them.

Fig.5
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Fig.6

Evaluation of Diabetes Treatment

2) Importance of team medical care and
network

Technology advances in immeasurable speed

and so does its application. These technologies

should be properly adopted and turned into a

valuable method for patient care. This can be

realized only by multidisciplinary team medical

care.

Medical team is an advisor to the diabetic pa-
tients and at the same time it is important to

be a good partner for them.

For that purpose, teaching and learning is in-
dispensable. But what is more important is hu-
manity. Humanism is the very basic principle

for all the activities in medicine.

We should not forget that we, not only medi-
cal professionals but also those who are sup-
porting these professionals and in some cases
family members and friends have to work as
a team in facing with problems of patients.
When we do so, we can create a strong im-

pact in our care.

I would like to talk about the national diabetes
strategies in Japan.

Table 4 shows the prevalence of diabetes in
Japan, in 1998. Among 124.7 million Japanese
population, strongly suspected DM is 6.9 mil-
lion (5.5%), undeniable possibility of DM is
13.0 million (10.4%), and DM under treatment
i1s only 2.18 million (1.74%).

Regarding this situation of diabetes in Japan,
the national diabetes strategies are indicated as

follows:



Table 4

Diabetes in Japan, 1998

Population 124.7 million
Strongly suspected DM 6.9 million | (5.5%)
gng&mable possibility 13.0 million | (10.4%)

DM under treatment 2.18 million | (1.74%)

1. Establish a regional network, i.e. multidisci-
plinary teamwork.

2. Train educators, i.e. educators education for
all health-care professionals

3. Educational method, tools and guideline for
diabetic patients, family, health sector, gov-
ernment and community as well as health-
medical staffs

4. Administrative policies

5. Approach to medical economics

Therefore multidisciplinary team approach is
very important for diabetes care, and this is
also true to other non-communicable diseases

carc.

Conclusion

I reviewed one aspect of recent advancement
in relation with diabetes strategy. We will pur-
sue health care, prevention and medical treat-
ment through establishing medical care strategy
based on evidence based medicine. It can be
said what we are trying to do is the same as
adjusting health community. By multidisciplin-
ary team care, we are trying to achieve com-
prehensive care. Human total care should hold

up its philosophy of love. (Fig.7)

Fig.7
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New concept of health is a door to develop
health environment and health-culture. What
we are expected to do is to reflect local trait
such as tradition, culture, custom, ethnic and

historys into such a new concept.

I firmly believe that diabetes and non-
communicable diseases strategies, philosophy

and scientific progress will create 21st century

medicine.
Fig.8
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Estimation of the Degree of Restoration and
Measures Following an Urban Disaster Based on
Changes to Urban Structures and
Population Movement

Based on findings of the Great Hanshin-Awaji
Earthquake, 1995, Japan, the following issues
on anti-disaster measures must be settled. "
What delays population movement in a restora-
tion process following a disaster?” How
should the restoration methodologies be deter-
mined? ” Whether estimation of population
movement as an index to urbanization can lead
to evaluation of the degree of a city's develop-
ment? What can be done to make it possible
7?9 How large-scale disasters in developing
countries should be treated?

Therefore, this study describes” countermea-
sures against disasters striking metropolitan
areas and forecast of demographics in industri-
alized countries and? stance to disaster afflict-

ing developing countries.

Shigeaki Baba'
Seiki Nambu?
Toshiro Katayama’

Yasuro Kameno*

1. Background to medical treatment
during an wurban disaster in the
case of the Great Hanshin-Awaji
Earthquake

At 546 am. on Jan. 17, 1995, the Great
Hanshin-Awaji Earthquake struck Kobe City
and its environs in Japan, leaving 6,300 people
dead and displacing more than 340,000 others.
It is true that this unprecedented earth-
quake included many irresistible aspects be-
cause it was one of the world's biggest near-
field type earthquakes that struck a populated
area of a civilized society (magnitude 7.2 on
the Richter scale). However, the belief among
people that no large earthquake would occur in
Kobe District undoubtedly delayed response
measures in many ways.
On January 27, 10 days after the earthquake,
the Hyogo Medical Doctors' Association sur-
veyed the state of medical treatment provided
at institutions. The proportion of operating

clinics (having 20 or fewer beds) was 48.7%,
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or 1,142 facilities, in the heavily affected area,
including Kobe, Ashiya, Nishinomiya and
Amagasaki cities. Especially in Nagata Ward
of Kobe, the most severely devastated, only
6.7% of clinics were able to provide medical
examination and treatment, in Chuo Ward
13.9%, and Higashinada Ward 15.8%. In such
circumstances it was impossible for local insti-
tutions to conduct emergency lifesaving and
relief activities for those directly injured by
the earthquake. Needless to say, the numerous
volunteers and relief goods extended officially
and privately from home and abroad from sev-
eral days after the ecarthquake made a great

contribution.

As preparation for another disaster that could
strike anytime, any place and on any scale, we
keenly feel the importance of forming meas-
ures adopting the lessons and suggestions from
many people who experienced the disaster, in
particular, ones suitable for the present aging
society, which requires full consideration of in-
home care and a large number of physically
handicapped people. Regarding such emer-
gency lifesaving and relief measures, the
Japan's Health and Welfare Ministry has al-
ready compiled guidelines for drawing up
manuals on disaster prevention at hospitals.

It is especially important to understand
that medical treatment in the case of earth-
quake and other disasters entails two aspects,
specifically, emergency lifesaving treatment
and disaster treatment. The former is supposed
to be given to individuals through cooperation
among all institutions. The latter should be di-
rected at saving as many lives as possible,
meaning that triage treatment is necessary. It
was strongly suggested that the education of
the public at large as well as of medical teams
is important to promote such triage.

A large-scale natural disaster halts

electricity, gas and water services, stops trans-
portation, interrupts media services and dis-
turbs the chain of command, which leads to an
upheaval for a certain period of time. As such
chaos is considered to be more severe in urban
areas, patients in a critical condition have to
be transported to a workable hospital in an un-
damaged area. There was a case in which an
injured person taken to the nearest hospital
died of pneumonia because the hospital's heat-
ing system was damaged due to severe cold
winter season. Therefore a disaster-relief net-
work system involving medical institutions
across some areas should be organized before-
hand.

In addition, preliminary arrangements for
conveyance of patients, medicinal supplies and
commodities through land, air and sea trans-
portation are essential. At the heart of a disas-
ter, cars are unusable because of traffic jams,
emergency and fire-fighting activities and so
on. Bicycles, motor cycles and handcarts be-
come a more effective means of transportation
at such times.

Refer to references 1 to 8, which cover
notices and measures for disaster mitigation.

Countermeasures against infectious dis-
gases and steps for nutritious food supply are
indispensable in densely populated areas. The
preventive measures taken by WHO greatly

contribute to this point.

2. The projection of population tran-
sition in Kobe

The parameters of population movement in a
city are determined by the rate of population
increase and the city's active capacity. The
former is the balance between the birth rate
and death rate. The latter refers to the degree

of city's development and is determined by the



increase, decrease or standstill of the area of
residential space and moving into and out of
the city depending on its industrial activity and
small and medium-sized enterprises.

The Great Hanshin-Awaji Earthquake
turned the parameters of population movement
in Kobe into an exponential decrease phase
from a monotonic low growth trend. This
phase resulted from the reversal of the balance
between the birth rate and death rate due to an
instantaneous surge in the death toll and a
sudden loss in the city's population capacity
due to urban destruction. Now the high pace
restoration effort expands the city's capacity.
The population is shifting to a monotonic in-
crease trend owning to the expanded capacity
and lower mortality. The estimation of popula-
tion hereafter is headed for quasi-stationary
conditions with a small range of fluctuation as

shown Figure 1.

1) Estimation of population movement on
the assumption of no Great Hanshin-
Awaji Earthquake

The net increase rate of population is deter-
mined by parallel linking as follows:
y =(a—pf) + (8—A1) =0.1001l >0
a = birth rate
f3 = death rate
0 = rate of moving into Kobe
A = rate of moving out of Kobe
The population capacity of Kobe is:
K = Xexp(kt)
= 1605276 > 0
where
Xi = population at an arbitrary year
K = capacity rate = rate of construction
starts and rate of moving-in/-out of business
establishments
The rate of population change in Kobe is

written as:

aXi_ <1 __ze)
a T K
The differential equation is solved as fol-

lows:

K= KXo
Xot(K—Xo)exp( y O

2) Population movement before and after

the Great Hanshin-Awaji Earthquake

Demographics of Kobe city (1985-1997) is
shown as Figure 1 and 2.

(D Before the earthquake (1985—1994)
The net increase rate of population is de-
termined by parallel linking as follows:
y=(a— )+ (6—21)=01001>0
The population capacity of Kobe is:
K = 1605276 > 0

(@ After the earthquake (1995— )
- Immediately after the earthquake
The net increase rate of population is:
y = a—f = —0.0647 <0
The population capacity of Kobe is:
K= —87638 <0

- After the beginning of reconstruction
(a) Estimation assuming a growth rate
equivalent to that before the earthquake
The net increase rate of population is
determined by parallel linking as fol-
lows:
y=(a—f)+(6—1)=0.1001>0
The population capacity of Kobe is:
K = 1587626> 0

(b) Estimation assuming a growth rate
equivalent to the city's average growth
rate in 1996 and 1997 (0.918)



The net increase rate of population is
determined by parallel linking as fol-
lows:
y=(a—f)+(8—1)=0.0987>0
The population capacity of Kobe is:
K = 1495547 > 0

3) Forecast of population movement

(D Population movement in Kobe before and
after the earthquake (according to the Kobe
Statistics Bureau and the Headquarters of
Kobe Reconstruction Programs, 1997)”
Maximum population: 1,518,982 (October
1994)

Minimum population: 1,415,720  (April
1996)

Difference: 103,262

Time when an increasing trend was recog-
nized: 1997

@ Population estimation curves (after the
earthquake)

(a) Estimation curve 1: assuming a growth
rate equivalent to that before the ecarth-
quake
Time when the population before the
earthquake (1,518,982) is restored: March
2006
Difference from possible population
without the earthquake: 60,612

(b) Estimation curve 2: assuming a growth
rate equivalent to the average of 1996
and 1997
Time when the population before the
earthquake  (1,518,982) is  restored:

October 2038

Difference from possible population

without the ecarthquake: 132,911

Difference from the population estimated

by curve 1: 12,656

3. Examination of urban reconstruc-
tion planning based on the estima-
tion of population movement in the
city stricken by a disaster

As stated in the former chapter, the newly

proposed equation makes it possible to predict

a population in the form of a solution to a dif-

ferential equation accurately to some extent

based on population movement before and
after a disaster.

Four years have passed since the earth-
quake in January, 1995. Now it is a time to
assess the reconstruction and restoration of af-
fected cities qualitatively and quantitatively to
identify what kind of activities are effective
and what are not. Above mentioned popula-
tion movement forecast would contribute for
this purpose not only for this. Hanshin-Awaji
Great Earthquake but also for cities which will
be struck by large-scale disaster. However,
Since each city or each country is unique with
its culture, social system, custom and climate,
various other aspects which reflect its own
characteristics for reviewing. We have to note
for this especially in the case of developing
countries.

Though the specific evaluation of Kobe's
recovery, namely how much restoration has
been achieved, what are the effective and not
affective approaches. etc, is our future task,
the following are the general findings when
Kobe's current situation is reviewed:

1) Judging from the past and estimated popu-
lation movement in Kobe, the natural move-
ment of the population increase rate is
returning to that before the earthquake, led
by an increase in the birth rate and falling
death rate. Consequently, the delay in resto-
ration depends on the city's capacity as one
of its functions.

2) This capacity refers to the degree of a



city's development and is determined by the
ir_lcrease, decrease or standstill of the area of
residential space and number of residences,
as well as the rates of moving-in and mov-
ing-out following the activities of industries
and smaller businesses. The method of esti-
mating the population is therefore considered
to be effective as an index to the develop-
ment of a city.

3) The inflow of people into the city is in-
creasing in proportion to the total of recon-
struction works (including those under
construction), but the outflow rate of people
surpasses. This is attributable to the stag-
nant service sector.

4) In heavily afflicted commercial districts
(Nagata Ward etc.), the delay in reconstruc-
tion of small and middle-size enterprises and
manufacturing plants retards the restoration
of the city.

5) As of Jan. 7, 1999, Kobe still has 5,845
temporary dwellings whose residents are
mostly senior citizens, people with no fam-
ily, the unemployed, and the physically han
dicapped. This point reveals general prob-
lems of aging societies and urbanization pro-

ducing slummy inner cities.

4. Conclusion

Japan recently experienced two typical urban
disasters: the Great Hanshin-Awaji Earthquake
(1995) and a deluge in Kochi (1998). As one
of the hurdles in pursuing restoration, we see
quite a strong resistance to public works
among local residents, derived from their
vested rights. On the other hand, however, a
sense of duty in democracy was also fostered
among people. Including appropriate adminis-
trative handling of such conditions and deregu-

lation, policies for creating healthy cities

(health promotion) have to be undertaken by

both the public and private sectors.

1. Especially countermeasures against large-
scale disasters striking metropolitan should
be settled as follows,

(1) The promotion of prognosticative sci-
ences in the field of large-scale disas-
ters (earthquake, typhoon, tidal wave,
volcanic eruption, etc.).

(2) Preparation for large-scale disasters
and arrangement of an organized sys-
tem.

(3) Measures including education, study
and training to minimize damage aris-
ing from a possible disaster.

(4) Evaluation of characteristics and fu-
ture prospects of each city and subse-
quent measures. In particular, steps to
organize a restoration committee or
execution committee for planning city
relocation, abandonment and reconstruc-
tion, and their systematization.

(5) Reinforcement of "mental care" for
people suffering from post-traumatic
stress syndrome or uneasiness for a
long period of time.

(6) Discussion about desirable interna-
tional cooperation and aid programs and

formulation of execution plans.

2. Our country's stance to urbanization and
health issues in developing countries, which
are both main subjects of the study team, is
not necessarily consistent with measures in
industrialized countries, as is shown in find-
ings of a working group.

Referring to urbanization and health issues
in developing countries, to become involved in
measures against people's migration and pov-
erty resulting from ethnic disputes and starva-

tion exceeds intervention in the framework of



public health promotion.

As for aid programs to developing coun-

tries, therefore, we have already achieved an

international consensus that assistance should

concentrate on meeting the pressing needs of

people taking into account the political and so-

cial policies, culture and tradition of each

countty and that mere financial assistance is

not necessarily welcomed. For example, food

aid should be provided for people suffering

from starvation. When a shortage of clothing

and shelter is a problem,

actually needed

goods should be considered including their tra

nsportation. Relief activities to realistic desti-

tution must take precedence over disease pre-

vention, and medical intervention should come

next.
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