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Network-Centric Healthcare Algorithm Development for the behavior change in 
non-intrusive way 

Abstract 

This study presents an initial health promotional education system model of a Network-
Centric healthcare management system which assists physicians or healthcare service 
providers to supply personalized contents for their patients or the pre-patients of lifestyle 
disease with precise, tailor-made direction leading to the healthier lifestyle behavior. The 
features of our trail system of systems are designed to realize the shared situation 
awareness between the pre-patients and the physicians or healthcare service providers 
and to release them from “compliance” by achieving self –synchronization. It is expected 
to encourage them to participate in a real or a virtual community healthcare. The goal of 
the system is to enable patients to detect the sign of the disease by themselves. 
Discussions on medical care on information security and human security protections the 
sensitive and specific clinical and health economics data are also designed in the 
algorithm of this pre-patients educational system. 

Keywords: network-centric healthcare, pre-patients, non-intrusive technology, shared 
situation awareness, self-synchronization, personalized healthcare data, biometrics sensor, 
IP CCTV camera, behavior change, proactive security system, Global Healthcare 
Information Grid, human security engineering 

Introduction 

Network Centric Operation (NCO) and Power to the Edge (PTE) 

Network-Centric approach has been proposed in various fields including military (Albert, 
Garstka, & Stein, 1999, Alberts & Hayes, 2003), industrial, and healthcare (Lubitz & 
Wickramasinghe, 2007) operations. Originally its theoretical framework was structured 
by Alberts, et al. Afterwards it was applied to the healthcare by Lubitz et al. 

The concept of Network-Centric Warfare and Power to the Edge are the transformation 
from traditional command & control. And the development of information technology 
enabled it. The concept of Network-Centric Warfare was created by analyzing the 
effective use of network and information technology in the business field. As Metcalfe’s 
Law defined that “the power of a network is proportional to the square of the number of 
nodes in the network,” military organization shifted its priority from platform to network. 
Structure of the organizations and troops in the battlefield was designed to communicate 
with each other. And, in order to exploit the advantage of network excellence, a high-
powered information backplane or information grid, which is called “Global Information 
Grid” (GIG) was proposed. The robust network leads to the reliable information sharing 
and information sharing causes shared situation awareness. Consequently shared 
situational awareness enables self-synchronization, which is the most effective way of 
achieving mission. It would be applicable to various ICT solutions for our daily life. 
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Changing nature of the military operation accelerated this movement. Recent asymmetric 
& non-linear warfare required the empowerment of decision to the soldiers in the 
battlefield by the military ways of self synchronization. Besides, since recent 
peacekeeping operation requires coalition of the army with other organization, 
interoperability between different organizations became important. This concept will be 
further discussed in the later work. Alberts emphasized that the information collected in 
the theater should be held there and shared among different fields on demand. This 
concept led the “Edge,” which means entities distant from the center, to have more 
power. This new concept of “Power to the Edge” made much of agility and put more 
emphasis on quick response than prediction and planning. 

Network-Centric Operation of Healthcare 

Along the above concept, Lubitz et al. (Lubitz, Wickramasinghe, & Yanovsky, 2007) 
proposed the “Network-Centric Healthcare Operations.” This is the system of sharing 
information among different professional group via World Healthcare Information Grid 
(hereinafter WHIG). As Lubitz et al. described, NCHO was proposed as an application of 
PTE to the organization supplying medical care to the public. WHIG was expected to 
supply appropriate information to the entities which need them, penetrating the border of 
organization. 

The NCHO and other similar eHealthcare services are mainly focused on acute 
conditions. Another model of medical care is working in chronic diseases. Haywood is 
operating a web site PatientsLikeMe (http://www.patientslikeme.com/). This site pulls 
data from patients of serious chronic diseases such as ALS, Parkinson, Muscle Sclerosis, 
etc. The participants have outnumbered those of ordinary clinical trials and consequently 
this site supplies very different body of information about the disease than found in the 
literature (http://rwjfblogs.typepad.com/pioneer/2007/12/network-centric.html). It should 
be noted that the “Edge” in the context of PatientsLikeMe is not the supplier of 
healthcare but the patients, who did not play any active role in the medicine in the 
traditional healthcare (1977). 

Concept of Network-Centric Operation in other Contexts 

The concept of NCW was created by observing and analyzing the current business 
practice effectively exploiting the internet. However, it should be noted that when 
personal computing (Illich, 2001) and communication by computers (Licklider, 1968) 
were proposed, they emphasized the importance of supplying information to the “edge.” 
Main purpose of their proposal was happiness of the people rather than accomplishment 
of a mission. The authors would like to emphasize that the methodology of NCO can be 
utilized in order to make people happy. However, its structure should be naturally 
different from the ones for Network-Centric Warfare (Alberts, Garska & Stein, 1999). 
We assume that we would have to restructure its logic based on the thought of Illich and 
Licklider, etc in order to apply the NCO to healthcare. 
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Here we would like to name our concept of network-centric operation as “Civil Network 
Centricity” (hereinafter CNC). It refers to the overall system of social technology and 
their basic concept focused on the improvement of the human life and the quality of life. 

In other words, CNC means the overall picture of the peacetime Network-Centric 
Operation. The purpose of this paper is to propose our Network-Centric Healthcare 
system based on the CNC, which could present unique tenet for daily life and contribute 
to the creation of new human network. Consequently new identity of human beings as 
“commons” of the society would be found. 

Definition of Terms 

Here we would like to introduce following new concepts and terms: 

CNC Health: This is the doctrine and hypothesis which CNC healthcare is based upon. It 
constitutes of three doctrines and a hypothesis: 

Tenets: 

(1) Human life must not be discommoded. 
(2) Human life must not be made a game to play. 
(3) Human life must not be made a commercial product. 
 
Hypothesis 

(1) Human beings have an innate wish to live thousands or millions of years, or leave 
something inherited to the later generation. 

Network-Centric Healthcare Operation: NCO in the CNC theory redefines the basic 
concept of NCO or NCW from the aspect of civil human life. Network-Centric 
Healthcare is the model of “Power to the Edge” defining Edge as the patients and pre-
patients. Currently Network-Centric Healthcare Operation mainly discusses prevention of 
lifestyle diseases in our paper. 

Pre-Patients: When patients suffer from lifestyle disease, such as diabetes, hypertension, 
or some kind of cancer, their bio-metabolic data shows some predictor of the disease, but 
they are not diagnosed as diseased yet. This state is called "Mibyo," or "Not Diseased yet" 
in Chinese medicine (Alternative medicine 2001). It should be noted that pre-patients 
needs healthcare or behavior change but no National Healthcare Insurance point is issued 
in the Japanese Health Insurance system as of January 2008. 

Non-Intrusive Technology (hereinafter NIT): We have taken a hint from PTE theory to 
create the concept of NIT. Above assumption of the CNC Health is translated in the terms 
of health science. Development of communication media to communicate smoothly 
among medical service providers, patients, pre-patients, and their families is another 
theme of the CNC Healthcare. This is the NIT engine along the CNC theory. NIT Engine 
is the core part of the technology which enables the process fully exploiting Shared 
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Situation Awareness and Self-Synchronization (Alberts, et al. 2001) (Cebrowski and 
Garstka, 1998). NIT corresponds to the command & control in PTE. 

Until the end of the 20th century, when medical care was based on the paternalism (Dubos, 
1959), clinicians were supposed to send commands to patients. Clinicians cured them by 
requiring compliance or giving intervention. We place the NIT Engine as the new 
technology which can overcome the traditional asymmetry of medical information 
(Alberts & Hayes, 2002). 

Personalized Healthcare Data: CNC Healthcare discusses personalized (tailor-made) 
health management (Gray, 1992) and the relevant data which it is based on. Current 
medicine had to make diagnosis based on the majority, which are in fact very limited data 
(Marmot, 1989). In reality there are considerable numbers of exceptional cases. The 
concept of personalized medicine/healthcare structures the concept greatly deviating from 
the Pareto’s law (Grossman, 1972). Health management activity needs to precisely 
comprehend the health information fully considering the personality, social status, current 
situation, or affordance, time of the day (Gibson, 1979), ordinary event (Cohen, 1989). 

Problem of the current Medicine 

Personalization of the Healthcare and Treatment 

One of the biggest problems of medicine is that the healthcare supplied to a specific 
person is not optimized for their personal property although the effect of the medical 
treatment differs among individuals. This problem is not solved even in the modern 
medicine yet. Evidence-based medicine (EBM) or evidence-based healthcare (EBH) has 
been developed since mid-1990s (Green, 1991). Japan also has been discussing them 
since around 2005. Consequently majority of the medical institutions began to identify 
that providing EBM/EBH should be one of the most advanced public medical cares 
(Geoffrey, 1992) although the delay of 10 years is not overcome yet. Nonetheless, it is 
widely agreed that even the EBM has not yet supplied the medical service and content 
sufficiently fitted for the specific patient different from anyone else. 

We suppose that another kind of medical technology / sciences enables patients to benefit 
from the advanced medicine? Especially, progress of ICT is expected to enable medical 
treatment or health management by people themselves. A large scale information system 
for a number of participants including patients, patients’ families, and medical 
professionals would be necessary. Goal of our proposal is to create the guideline for 
developing such systems. Important property common to most lifestyle diseases are that 
medical treatment of the patient is difficult, and that they are preventable without any 
advanced medicine. There are about 2.3 million patients of diabetes who are receiving 
treatment in Japan, with their medical bills amounting to 1.9 trillion JY (17.2 billion 
US$) (Campbell, et al. 1996). 

On the other hand, it is assumed that there are more than 20 million pre-patients who 
carry its risk factor but are not diagnosed as diabetic yet. They are likely to suffer from 
diabetes but the onset is preventable by appropriate behavior change, without any drugs 
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such as insulin. Nonetheless, Current medical system is not prepared for providing 
treatment to these people in order to prevent its onset. Paradox is that healthcare is not 
supplied until the health is harmed. It is to note that current medicine or medical 
insurance are not designed to make appropriate intervention to prevent the onset. Medical 
Saving Account (MSA) considers that, but they have not reached the solution yet. This 
situation is cynically expressed by Illich that “Doctors should create illness.” 

A social system to assign economic rationality to the health management of pre-patients 
would be necessary. It would be built in the CNC Healthcare. It could be designed along 
the same logic as MSA/HSA. This system would encourage pre-patients to begin and 
continue the health management program by evaluating the achievement with CNC 
Healthcare Operation (hereinafter CNCHO) points. 

Ineffectiveness and difficulty of Behavior change 

Medical services assisting the behavior change of patients do exist. Unless the health 
insurance point is considered, pre-patients can also receive these service. However, the 
pre-patients are not satisfied. Mostly the inaccuracy is caused by specific patients 
deviating from the majority (race, age, co-existence of other illness, etc.) resulting in 
wrong prediction, complexity of the response of human metabolism, such as stress of 
diet causing larger adverse effect than the diet itself paternalism of doctors causing 
patients’ resistance. The inaccuracy undermines the patients’ trust further. 

It would be found that detailed bio-metabolic data of numerous people is necessary 
andnon-intrusive way is most effective in the direction to the behavior change. They 
would be achieved by mega-database and sensor network for collecting and storing 
diverse data from hefty number of people, and application of command & control to 
accomplish the behavior change. 

CNC Healthcare Operation 

Health Database of large population and Non-Intrusive Behavior change 

Two of the cornerstones of CNCHO are as follows: 

(1) precise diagnosis of the bio-metabolic data by statistical analysis against the 
appropriate parent population 

(2) controlling patients to the behavior change in non-intrusive way.  

They are achieved by Global Healthcare Information Grid (hereinafter GHIG). As shown 
by PatientsLikeMe web site, various new facts are found by analyzing numerous data. As 
long as precise identification of the situation is achieved, professionals easily find what to 
do such as “stop smoking,” “reduce calorie intake,” or “walk 20 minutes a day,” etc. If 
gene information is added to the data, the diagnosis would become more precise. 

As shown above, our concept of “shared situation awareness” and “self synchronization” 
is slightly different from the ones discussed in “Power to the Edge.” NIT is the algorithm 
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for accomplishing the behavior change. Relationship between paternalism and NIT 
corresponds to the one between “command” and “command & control” in PTE. Core of 
the algorithm is showing the direction and influence the pre-patients to act towards it..  

NIT engine encourages the people to change the behavior by showing various alternatives 
and considering the personality, past experience, and change of mental condition. The 
status of the person is analyzed with various technologies including psychology, 
sociology, and various techniques used in other fields such as financial engineering. NIT 
engine identifies the personality and tendency of the person and presents the likely 
alternatives which they can choose to proceed to the necessary direction. It does not show 
the direction explicitly. Various implicit ways are taken, such as e-mail, portal sites, SNS, 
SMS, FAX, talk by human representatives, postal newsletters, etc. Ideally the aim of the 
alternatives should be masked. 

NIT algorithm 

Command for NIT engine

Physical 

domain

Information
domain

Cognitive 
domain

Health  
Social 
Domain

Text 
Data

wired

wireless

CNC commons Phase 1

Image 
Data

Voice 
Data

Shared Situation 
Awareness

Self-Synchronization Health Economics

Health 
Psychology

Health 
Anthropology

①

②
③

④

⑤

⑥

 

Figure 1. NIT engine leading a person to discover the purpose of life 

Figure 1 shows the process of sending message to change the behavior.  

For example, a pre-patient of cardiac infarction needs to stop smoking. He/She already 
knows its harm and recognizes that they should stop it. But they cannot take an action 
because they also know the pain of withdrawal symptom. In some cases they might 
continue smoking sacrificing the life according to their own preference. This situation of 
“unable to stop in spite of the harm” is called “avidya” in Buddhism. These cases such as 
fitness, nutrition, overwork, stress, etc are quite common in health management.  
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The pre-patients are ordered to stop smoking and they comply with it in the traditional 
medicine.  

On the other hand, NIT engine analyzes the versatile factors influencing the unstable 
mind. The messaging paths are analyzed in the each of (1) Physical, (2) Information, (3) 
Cognitive, and (4) Social domains. .  physical domain means either wireless or 

wired. Medical service providers can communicate in person with the patient also. 
information domain is the channel of health education. Its technical varieties are the 

media such as text, image, voice, etc. Accumulation of knowledge from this domain is 
the most important for the pre-patients. Cognitive domain is to smoothly realizing the 
shared situation awareness and self-synchronization. Healthcare social domain is the 
specification of the social structure, as described in PTE. Activity in the social domain is 
the recognition of its position including the influence of their health to the family or the 
local society. The issue should be discussed along the health psychology, health 
anthropology, and health economics. 

By analyzing the state of “avidya,” how it was brought about and how they grow out of it, 
a process of building the health capital would be developed. Consequently the data of the 
person is registered as the CNC commons in the Healthcare Saving Account. 

The analysis of “avidya,” would clarify their subconscious perception of life. 

Never to 
discommode 

others

Never to 
commercialize any 

human life

Never to play a 
game with human 

life

3 Tenets for CNC Healthcare

CNC Affordanced Situation AwarenessAwareness 1
Awareness 2

Awareness 3

Contribute to the 
happiness of others

work not solely for 
yourself but for the 
society

Respect 
Others

All digital disposition for CNC GHIG

CNC commons Phase 2

①

②

③

 

Figure 2. Algorithm leading People through the tenets of CNC Healthcare 

Figure 2 shows the fundamental difference between other health management systems. 
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As most of the readers would have experienced in health checks, most people attempt to 
cheat the machine, such as getting on the weight scale with one foot on the floor. It 
should be noted that it is caused by quite natural human mind of “I don’t want to see bad 
thing.” The algorithm of correcting this bias while accepting this desire is planned 
separately and its concept is being prepared for publishing. Here is the algorithm to lead 
the people to “enjoy” knowing and telling the truth. 

 are the tenets as the basis of the CNC healthcare rule. Doctrine  is “never to 
commercialize a human life.” There is a guideline of defining the concrete rule including 
the penalties.  is the doctrine of “never to discommode others.” This is the basis of the 
guideline showing how an individual is related to others by each conduct of life.  is the 
doctrine of “never to make a game out of human life.” This is the tenet to create the 
guideline of doing without unnecessary treatment in medicine. 

These three doctrines are not applied separately. Rather they should be the total solution 
to create the measure to lead a person to find the value of information sharing while fully 
considering the factors of life. The behavior according to the above tenets would be lead 
by the three kinds of awareness. Awareness 1 is the guideline of telling that someone 
became happy on account of their conduct. Awareness 2 is the guideline to find that their 
life influences others’ life. Awareness 3 is the guideline to identify the dignity of others 
as well as their own. 

Numerous textbooks and papers on health improvement or patient education have 
discussed above behavior direction. Although, none of theme has successfully removed 
the state of “avidya.” 

We expect that the CNC health can achieve the settlement of healthy habit by 
international comparison in order to avoid the repetition of violation. Activities such as 
“smokeout marathon” are making effects in Japan. We plan to promote the activity from 
the aspect of international health.  

Phase 2 shows that eventually resulting health data are stored in the GHIG as CNC 
commons. 
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CNC commons Phase 3

Predicative Precaution for behavior change

Despairing

CNC Healthcare Saving Account by Health Economics  theory

Bored

Self-Efficacy action Enthusiastic Tendency for 
behavior change

Declining the behavior change mind

① ②

③

Weary

 

Figure 3. Algorithm to Motivate People by Health Economic Dynamics 

There are groups who are not interested in or disregard behavior change. It is necessary to 
perceive them in the context of total environment where they inhabit. 

Figure 3 shows how to cope with these people. Traditional medicine gave direction to 
them and required to comply. Usually these people discontinue the effort, as shown in -

 even if they try. But in the NIT, motivation is maintained by including the members in 
a group with the system of CNC Healthcare saving account. Consequently they come to 
enjoy recording the data. 

If they come to enjoy the data collection, they join the CNC commons to contribute to 
others, in the same way as Figure 2. 
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CNC commons Phase 4

CNC 
Healthcare 
Information 
Science

Text 
Data

Voice
Data

Image 
Data

②

①
④

③

 

Figure 4. CNC Healthcare Information Science 

Box  in Figure 4 shows the diagnosis of human body in the CNC Healthcare Geospacial 
Science. There is no dichotomy of “health or ill” in this health management system.  is 
the text data.  is the voice recognition technology. Heritage of acoustic engineering 
might be able to reduce the asymmetry of medicine.  is the image processing, whose 
technology is continuously progressing image diagnosis. CNC health management 
system assumes the total health management system, fully exploiting the three basic 
technologies. CNC information science is focused on the technology to keep all of them 
integrated in any occasion. It should be noted that, once any one of them is lost, its 
excellence over the existing stovepipe medicine is lost. Data of 500,000 people in 
different format can be linked in an instant by adding appropriate metadata.  

Health Economy Dynamics and Health Philosophy 

One of the major obstacles to the realization of health database is that healthy people do 
not have enough motivation to measure the bio-metabolic data. There are already various 
attempts to build a database to share the data, such as among the parents of the juvenile 
diabetic children, etc. However, people without any serious illness are not motivated to 
do the toilsome measurement and recording. Only successful case is the database of basal 
body temperature. Although CNC is based on the hypothesis that “Human beings have an 
innate wish to live thousands or millions of years, or leave something inherited to the 
later generation,” it is also true that people need additional motivation to execute 
troublesome jobs. Undoubtedly the measurement should not be obliged, since it harms 
non-intrusiveness. We think that the motivation is added by economic rationality. 
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We propose to reward the contribution by “CNCHO point.” The contribution could be 
evaluated in the similar way as MSA evaluates the medical service by insurance point. 
Simultaneously the health or the improvement of health should be evaluated by the point. 
This system brings about the society where being healthy contributes to the health of 
other people. The motivation would be the combination of health economy (“health and 
data generate profit”) and health philosophy (“No happiness without health,” “Human 
beings have innate desire to contribute to the society”). The optimum evaluation rule 
would be found out by making conjoint analysis on the economic and philosophical 
factors. 

The motivation by economy dynamics is another half of the NIT. Although health is 
essential for the happiness, some people would give priority to other things. Some people 
might continue smoking while identifying the danger; some could not stop drinking beer 
while knowing the blood urate level, etc. Motivation based on the economy would 
complete the “control” of CNC. 

CNC Data collection: How the Health is monitored 

CNC healthcare assumes wearable bio-sensors, which can collect information from every 
part of the body every time. For example, blood pressure of the same person on the same 
day fluctuates a lot. It changes as the movement, state of the mind, etc. Blood pressure 
during the meal is different from the one while bathing.  

①

②

③

④

⑤ ⑥
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Figure 5. Human part where Health Indicators are collected 

It should be noted that information which tells the health condition can be collected from 
every part of our body. A skillful physician can find whether the person has hyperpiesia 
just by glancing at the face. For example, 6 parts in Figure 5 tells us personalized 
information on the health condition: 

 is the head and neck. The shape of the skull is important in bio-data. Considerable 
information would be collected using the existing technology of biometrics (face 
recognition, etc.). Besides, brain wave and physiological data around the neck are also 
important. 

 is the right arm. Subtle motion of the right arm differs between individuals so much 
that it is more effective than fingerprint in biometrics. 

 is the left arm. It tells the blood pressure. Especially, it is expected to detect the stress 
level from the movement of the nondominant hand. 

 contains major organs. The data should be collected and deviation between individuals 
should be studied. 

 acceleration of the kick in dominant foot has potentially important data in detecting 
predictors of diseases. 

 nondominant foot supports the human body. Unstable two-foot position of the human 
body might reveal some indication of some ailment in this part. 

Not only the ways done in the health check, watching every part of the body could show 
some sign of the illness if any. 

CNC Healthcare makes individuals into CNC Commons 

Figure 6 is the conceptual diagram. It shows how human bio-metabolic data becomes 
CNC Commons. -  is the 4 entrances to the Commons (fitness, nutrition, rest, mental). 
It shows that the target (red point) is reachable from any of the 4 entrances.  is the CNC 
Data media. It is assumed that a person can carry all of their health data in pocket. The 
media is as small as a dice and assumed to contain 10 petabyte of data. The development 
of this large-scale portable storage is in progress.  is the GHIG. Individuals can use any 
data of any person in any place, regardless of the race and culture.  is the user interface. 
The monitor screen can be divided to view multiple alternatives at once. 
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①

②
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④

⑦
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Figure 6. From Paternalism healthcare to CNC network care 
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Figure 7. From Paternalism healthcare to CNC network care 

Figure 7 shows the path from the paternalism medicine or stovepipe organization to the 
CNC Healthcare.  shows existing medical system whose technology is based on 
platform.  is the CNC Healthcare. Considering the outlook described in PTE, it is 
assumed to take three to five decades reaching this state. The red point on the centroid of 
the CNC Healthcare cube is the CNC commons, which overall health management 
system depends on. The world is beginning to move from  to , but the path is not 
limited to one. There are versatile path to take. 

Protection of the CNCHO information and valid use of NIT engine 

Most of the economy related to health and medicine proceed either by acquiring the 
points in exchange for the health data or buying a healthcare service with the point in the 
CNCHO. CNCHO is managed so that the data, service, and goods related to the health 
are distributed smoothly. The GHIG (Lubitz, 2006, 2007) and database are the core info 
structures (Millenson, 1997) in health economics. CNC info structure which overall 
society depends on must be fitted with robust and appropriate security, just as GIG must 
be robustly protected in order to carry out NCW/PTE. 

The security of newly developed system would have to be built in the design. Since it is 
an important infrastructure, the security would have to be specified in the same way as e-
Government, finance, or military system. Therefore it would be appropriate to define the 
specification following the standard of ISO15408 
(http://www.commoncriteriaportal.org/). 

More important matter is the ethics and philosophy to determine the access control rule. 
Current medicine might be experiencing the second start of “the medicine revolving 
around the patients respected as human beings,” which is recognized to have been created 
by Hippocrates in 4th century B.C. Nonetheless, those who would benefit from this 
advanced medicine fear them, instead of welcoming. One of the reasons would be the 
complexity of the second coming. One important reason is the wrong information about 
the gene medicine. Propaganda from various sources imprudently forecast that gene 
therapy is ready for launching (Duke, 2001). In fact gene medicine has a long way before 
the realization, including the development of biotechnology and extensive discussion on 
the ethics, identity of human beings, life and death, etc. This concern might have been 
amplified by the emergence of EBM/EBH, which is called “the medicine fully utilizing 
the internet” (Herzinger, 2003). Moreover, the biggest and basic concern for the patients 
is that the discussion of human right, which the rule of access to the health information 
should be based on, is quite immature. Since our society is about to exit from the classic 
paternalism medicine, we have to discuss the complicated rule of the access and 
ownership of the medical data, which was very simply specified that “only primary 
physicians have full access, and others none” in the days of paternalism. E-Healthcare 
(Lubitz, et al. 2007) has been regarded as the most advanced internet medicine and much 
is expected to it. But the theory of human right to the healthcare must be established in 
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order for the e-healthcare to spread among the ordinary households. Especially this 
system assures the technical availability of every bio metabolic data. Here the discussion 
of right to reject or limit the distribution of their data is skipped in order to simplify the 
description of the system. But the human right to use the data and right to limit the usage 
would have to be extensively discussed. 

Another important matter is the NIT engine. It is quite likely that the considerable 
proportion of NIT algorithm itself would be personalized. The parameters of NIT are the 
core tool of CNC, but its use should be strictly controlled. It must be noted that NIT 
engine can control people freely to some extent. Therefore the NIT data must be strictly 
protected by security safeguard, since its abuse is a serious threat to the society. Besides, 
even for the purpose of health improvement, there should be a discussion of the limit of 
usage. If NIT is used for other fields such as environment conservation, politics, etc, 
serious discussion from various aspects is necessary. 

Conclusion 

Vision of the CNC Healthcare 

CNC Healthcare described here would be a typical example of the system of systems 
(Cebrowski, 1988). This system also makes much of the continuation of human life 
(Slack, 2001). Like the system of systems used in PTE, such as GIG, is designed to 
interface with wide range of organization, CNC healthcare system described in this paper 
does not plan to substitute the existing medicine practiced in stove-pipe organization 
(Raffel, et al. 1994) or obsolete them. Rather it is designed to make effective use of the 
data collected in these legacy systems together with the recent ones. Its goal is the system 
of systems interfacing with the legacy system to have synergy. Therefore system engineer 
and system operators operating the existing healthcare system are expected to continue 
and improve the current system management while considering the interface with the 
CNC Healthcare. In the same way, CNCHO system does not mean to compete with the 
network-centric healthcare (Lubitz, 2007) which Lubitz proposed but to cooperate with it. 

It means that robust and user-friendly guideline, and standardized protocol is necessary 
for the info structure of Civil Network Centric Healthcare Operation (Lubitz, et al. 2006), 
where interoperability among different organizations should be assured. 

We must keep the fundamental question of “why do people suffer from disease and why 
they recover from it (McKeown, 1988)?” in mind while developing them. Each of us 
should ask the question to themselves stepping into the shoes of the ordinary people. 

Potential of Civil Network Centric Operation 

The reason why bio-metabolic data becomes commons is that collection of individual 
data enables personalized medicine. As Pareto’s law goes, 20 % of the population 
constituted 80% of the medical statistics in traditional medicine. Other ignored 80% 
people have been neglected in the medical statistics. 
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The theme of health management would create a new human network and consequently 
individuals become “commons” which people need. Human relationship makes great 
influence on the health. Creation and maintenance of healthy lifestyle depends on the 
social network and precise identification of the mechanism influencing the health. Bio-
metabolic data shared by GHIG contribute to the info structure of the global health 
management. 

Acknowledgement 

Authors greatly appreciate Mr. H. Mori for the research of health information, Mr. T. 
Horiuchi for the information about health industry. Authors relied upon Mr. Y. Gunji for 
the discussion on lifestyle disease and latest information about the progress of medicine. 

References 

Alberts, D. S., Hayes, R. E., 2003, Power to the Edge. CCRP Publications 

Albert-Laszlo B., 2002, LINKED: The New Science of Networks. Plume 

Alster B.K.  1989,The Holistic Health Movement, The University of Alabama Press 

Alter, B.K,  1989, The Holistic Health Movement, Alabama, The University of  Alabama 
Press  

Armstrong S., Appelbaum M. 2003 Stress-free Performance Appraisals Career Press  

Baer. H. A, Singer M.and Susser I, 1997 , Medical Anthropology and the World System A Critical 
Perspective  ,  Bergin & Garvey  

Bennet W.I., Goldfinger S.E, and Johnson G.T. 1987, Your Good Health  Harvard University 
Press 

Berkman, L.F. and Syme, S.L., 1979, Social networks, host resistance and mortality: A 
nine year follow up study of alameda county residents, American Journal of 
Epidemiology 109: 186-204 

Berkman, L. F. and Breslow, L., 1983, Health and Ways of Living The Alameda County 
Study, Oxford University Press. 

Blackburn, C. 1991, Poverty and  Health: Working with Families, Open University Press 

Bookchin, M., 1990, Remaking Society. Black Rose Books Ltd 

Campbell J.C and Ikegami. N, 1996, The Art of Balance in Health Policy: Management 
Japan’s Low-Cost, Egalitarian System, Cambridge, Cambridge University Press.  



13th ICCRTS: C2 for Complex Endeavors 

17 

Campbell C.J. 1993, How  Policies Change –The Japanese Government and the Aging 
Society, Princeton, Princeton University Press. 

Campbell C.J. and Ikegami N. 1996  Containing Healthcare Costs in Japan,  Chicago, 
University of Michigan Press. 

Caplan A. L. 1994,  If I were a rich man  could I but a pancreas?   Indiana University Press 

Cassell, E.J. 1985, Talking with Patients vol Theory of Doctor-Patient Communication, 
vol 2. Clinical Technique.  The MIT Press 

Cebrowski, A.K. and Garstka, J.J. 1988, Network-centric warfare: its origin and future, 
Vol.1, pp28-35 

Davies M.B.1993, Community Health and Social Services,British Library Cataloguing in 
Publication Data  

Dowine R.S., and Fyee C, 1990 ,Health Promotion Models and Values, Oxford University Press 

Dubos, Rene 1959 Mirage of Health; Utopias, Progress, and Biological Change. Rutgers 
Univ Press 

Dubos R: 1965, Man Adapting, Yale University Press. 

Duke J.A., 2001,  Anti-Aing Presciptions,  Rodale Inc. 

Elmiger J.  1998 , Rediscovering Real Medicine, The New Horizons of Homeopathy,Element 
Books Litd 

Faden, R.R. and Beauchamp T. L., 1986, A History and Theory of Informed Consent, 
Oxford University Press 

Foucault, M. 1963 Naissance de la clinique - une archéologie du regard médical, 
Quadridge 

Foucault M. Archives, http://www.michel-foucault-
archives.org/spip.php?rubrique22&id_article=68 

Fowlkes W.Y,&  Creveling C.M., 1995, Engineering Methods for Robust Product Design: Using 
Taguchi Methods in Techonology and Product Development ( Engineering Process 
Improvement),  Addison-Wesley Publication . 

Geoffrey R, 1992, The Strategy of Preventive Medicine, Oxford University Press 

Gibson, J.J.,1979 An ecological approach to visual perception, Boston, Houghton Milffin. 

Gibson, J.J. 1950, The perception of the visual world, ,(Westport, Connecticut), 
Greenwood Press, 

 



13th ICCRTS: C2 for Complex Endeavors 

18 

Global Health Council Web site http://www.globalhealth.org/ 

Gray  J.A.M.1997, Evidence-Based Healthcare,  Churchill Livingstone a division of  Harcourt 
Brace and Company Ltd. 

Green, L. W. Kreuter, M.W., 1991, Health Promotion Planning, An Educational and 
Enviromental Approach  2nd ed., Mayfield Publishing.  

Greenhalgh T. and Hurwitz B 2000, Narrative Based Medicine 

Grossman , M.  1972,  On The Concept of Health Capital and the Demand for Health, Journal of 
Political Economy , Vol. 80, No. 2 pp-223-255 

Geoffrey R, 1992, The Strategy of Preventive Medicine, Oxford University Press 

Hawkins. F. Mary 2000, Health Talk , How to communicate with your doctor, Macmillan 
Canda 

Herzlinger E.R ,2003 Consumer-Driven Health Care,The Role of Counsumers in Consumuer-
Driven  Healthcare  John Wiley & Sons, Inc. 

Hollnagel E H. 1993 Human Reliability Analysis , Context and Control Harcourt Brace, 

Holloway I, and Wheeler S. 1996 Qualitative Research for Nurses, Blackwell Science Ltd 

Ilich I.archaives http://www.cogsci.ed.ac.uk/~ira/illich/ 

Illich, I. 2001 The Tools for Conviviality. Marion Boyars Publishers Ltd; New Ed 

Illich, I.. 1977 Limits to Medicine Penguin Books Ltd; New Ed  

Illich , I. 1985 Energy and Equity,( London Marion Boyars 

Illich, I. , 1980, Toward a History of Needs, (New York)Bantam Books Inc. 

Ililch I.1985  In Lieu of  Education  (New York) Bantam Books Inc. 

Illich Ivan 1989 Tantalizing Needs  (London) Cambridge Press 

Illich ,Ivan  1990 Shadow Works  (New York) Anchors Press 

Illich, Ivan  1996 Gender ( London)  MaCmilllan Publishing 

Illich  Ivan 1989 H2O and  the waters of forgetfulness,  (New York)  Free Publshing 

Kenkel, D.S. 2000,  “Prevention” in Handbook of Health Economics : ed. By A.J. Culyer and J.P. 
Newhouse, Elsevier Science B.V. 

Kenkel and D. Supia , 1992, “Determinants of Worksite Health Promotion”, Economic Letters, 
Vol. 40. pp345-351 



13th ICCRTS: C2 for Complex Endeavors 

19 

Lessig, L., 2000 Code and Other Laws of Cyberspace Basic Books, New York 

Leve-Strauss, Claude, 1997, LOOK, LISTEN, READ,  New York, Basic Books 

Licklider :Internet Pioneer, http://www.ibiblio.org/pioneers/licklider.html 

 Loren E, 1958, Darwin's Century, Evolution and the Men Who Discovered It, (New 
York) An Anchor Book, division of Bantam Doubleday Dell Publishing Group Inc. 

Lubitz, D. von, Wickramasinghe, N., Yanovsky, G., 2006 “Networkcentric healthcare 
operations: the telecommunications structure” Int. J. Networking and Virtual 
Organisations, 3. 1, 60-85 

Lubitz, D von, Patricelli, F., 2007 "Network-centric healthcare operations : data 
warehousing and the associated telecommunications platforms," International journal of 
services and standards, 3, 1, 97-119 

Lubitz, D. v., Wickramasinghe, N., 2006 "Healthcare and technology: the doctrine of 
networkcentric healthcare," International Journal of Electronic Healthcare 2, 4, 322-344 

Lubitz, D. v., Wickramasinghe, N., 2006 "Networkcentric healthcare and bioinformatics: 
Unified operations within three domains of knowledge," Expert Systems with 
Applications 30, 1, 11-23 

Lubitz, D. v.,  Patricelli, F. Palma, P., 2007 "Worldwide Network-Centric Healthcare 
Operations and the Associated Telecommunications Infrastructure, 

Marcuse, H.,1964, One Dimensional Man ,Studies in the Ideology of Advanced Industrial 
Society, Beacon Press Boston 

Marmot. M. G. and Smith. G. D., 1989,  Why are the Japanese living longer?/, Brithish 
Medical Journal, 299 :23-30 

McKeown, T., 1988, The Origins of HUMAN DISEASE, Basil Blackwell 

McKeown , T., 1965, Medicine in Modern Society,  George Allen and Unwin Ltd. 

McKeown, T., 1965, An introduction to Social Medicine (joint): Basil Blackwell. 

McKeown, T., 1976, The Modern Rise of Population, , Edward Arnold 

McKeown. T: 1976, The Role of Medicine: Dream, Mirage, or Nemesis? 

McRobie G, 1981, Small is Possible, Intermediate Technology Publications 

Millenson. M.L.  1997  Demanding Medical Excellence, Doctors and Accountability in the 
Information Age        The University of Chicago Press 

 



13th ICCRTS: C2 for Complex Endeavors 

20 

Mumford, L. 1968 The City in History: Its Origins, Its Transformations, and Its 
Prospects, Harvest Books  

Muller-Hill, B., 1984 , Todolich Wissenchaft: Die Ausonderung von Juden, Zigeunern 
und Geisteskranken 1933-1945, Rowolt Taschenbuch Verlag GmbH. 

Murota ,T., 1987, Environmental Economics,  R. Leimbruber 

Naidoo ,J and Wills. J 1998 , Practicing Health Promotion, Dilemmas and Challenges 

Bailliere Tindall  

Negroponte N.1995 being digital   (New York) Alfred A. Knopf, Inc. 

Northouse. P. G. and Northous, L.L. 1992, Health Communication, 2nd ed. Appleton & 
Lange. 

Panton R. and Chapman S. 1998   Medicines Management. BMJ Books 

Patersion .R et al. Chaging Patient Behavior , Improving Outcomes in Health and Diseas 
Management 2001,Jossey-Bass  A Wiley Company  

Pizzorno J , 1997 Total Wellness, Improve your health by understanding the body’s Healing 
system,   

Polanyi M (1958) ,Personal Knowledge : Toward a Post Critial Epsitemology,  Chicago, 
University of Chicago Press 

Polanyi  M  (1967) , The Tacit Dimension, New York, Anchor Books. 

Raffel. M.W.  & Raffel N.K  1994 , The U.S. Health System Origin and Functions 

Delmar Publishing Inc. 

Reed, E. 1997, From Soul To Mind: The Emergence of Psychology, from Erasmus to 
William James. （New Your, Yale University Press） 

Reven. G. Strom T. K. & Fox B. 2000, Syndrome X, the Silent Killer, The New Heart Disease 
Risk,   A Fireside Book  

Richard F. H. and F. H.  Rachael,  1995 , Healthy For Life, A Dutton Book 

Rollnick S, Mason P, and Butler C, 1999 Health Behavior Change  Churchill Livingstone  

Saaty G.B.D., T. L., 1974, Compact City. W.H.Freeman & Co Ltd 

Schumacher, E. F., 1999, Small Is Beautiful: Economics As If People Mattered : 25 Years 
Later...With Commentaries. Hartley & Marks; Subsequent 

Sen, A., 1987, On Ethics & Economics. (London) Blackwell 



13th ICCRTS: C2 for Complex Endeavors 

21 

Shryock. R. H. 1960 ,  Medicine and Society in America 1660- 1860  New York University 

Slack W.V.,2001 Cybermedicne  Jossey-Bass A wiley company 

Slavoj Z,  2006, Some Political Incorrect Reflections on Vilonec in France and Related 
Matters Human Rights and Their Vicssitudes,  http:// lacan. Com/zizfrance.  

Taylor, S. and Field, D., eds., 1993, Sociology of Health and Health Care, Blackwell 
Scientific Publications. 

Tones K. and Tilford S 1990, Health Education, effectiveness, efficiency and equity,  Chapman & 
Hall  

Townsend P. and Whitehead, M., 1992, Inequalities in Health: The Black Report; The 
Health Divide, Penguin Books. 

Valentina B, 1980, Reference Guide to Convival Tools、Special Report no.13 New York: 
Library Journal  

Veatch, R.M. , 1991, The Patient-physician Relation:  The Patient as Partner, Part2, 
Indiana University Press. 

Verloin D.F. et al 2002, Behavioral Health McGraw-Hill Medical Publishing Division  

Walmsley, J , Rynolds J.Shalespeare P., Woolfe R. 1993, Health, Welfare & Practice, 
Reflecting on Roles & Relationships,  The Open University , Sage Piblications 

Weil A. Health and Healing1998 Hunghton Mifflin Company 

Wenzel, E.,  1997, Enviroment, development and health: ideological metaphors of post –
traditional societies?  HEALTH EDUCATION RESERCH, Theory & Practice Vol 12, 
no.4,  Page 403-418 

Whitman I.N, Graham A B, Gleit J. C, Boyd D.M、1992 Teaching in Nursing Practice , A 
Professional Model Appleton & Lange, Inc.  

Woog, P., eds., 1992, The Chronic Illness Trajectory Framework: The Corbin and 
Strauss Nursing Model, Springer Publising Co. 

Wolrd Economic Forum , 2002, “Eurasia economic summit 2002: health and the future 
of business”, 8 August 

 World Health Organization Report, 2000,” Health systems: improving 
performance”Geneva, pp1-215 

 

 



13th ICCRTS: C2 for Complex Endeavors 

22 

(Note) 

1.  Research Student, PhD Candidate,             Medical Care-Welfare Engineering 

Graduate School of Science and Technology  Nihon University 

2.    Research & Development Institute、Chuo University 

1-13-27 Kasuga, Bunkyo-ku Tokyo, Japan 112-8551 +81-3-3817-1621 

gotaishi@tamacc.chuo-u.ac.jp 

3.  Professor,  Doctor of Health Sciences,      Medical Care-Welfare Engineering 

 Graduate School of Science and Technology  Nihon University 

4.   http://www.cst.nihon-u.ac.jp/graduate_school/english/senko/senko.html 

5.   http://www.cst.nihon-u.ac.jp/graduate_school/english/index.html 

 

 


