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Coordination of medical, nursing, and administrative data is important for the realization of comprehensive

community care. Tamba city has succeeded to develop an immunization implementation determination

system with utilizing data of vaccination ledger at clinics through sending closed network. Tamba City in

Japan has forged ahead with the development of a medical and healthcare information sharing system

among the municipal office, clinics, pharmacies and nursing care ser-vices to promote a comprehensive care

community. We discuss governance forms that will realize the establishment of a regional comprehensive

care system through analysis of the case analysis of Tamba City, which continues to develop, introduce, and

update the continuous medical, nursing and administration data integration system with Assessment meta-

model in Architecture Board in AIDAF. The lack of a commonly adopted data architecture is an impediment

to utilization and must be addressed along with the non-technical challenges. The development of a

coordinated governance structure is necessary to achieve discussion and consensus building to resolve such

areas.
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Abstract 

The coordination of medical, nursing, and administrative data 

is important for the realization of comprehensive community 

care. Tamba City has succeeded in developing an immuniza-

tion implementation determination system utilizing vaccina-

tion ledger data at clinics sent through a closed network. 

Tamba City in Japan has forged ahead with the development 

of a medical and healthcare information-sharing system to be 

used among the municipal office, clinics, pharmacies and 

nursing care services to promote a comprehensive care com-

munity. We discuss governance forms that will realize the es-

tablishment of a regional comprehensive care system through 

a case analysis of Tamba City, which continues to develop, 

introduce, and update the continuous medical, nursing and 

administration data integration system with the Assessment 

meta-model in Architecture Board in AIDAF. The lack of a 

commonly adopted data architecture is an impediment to utili-

zation and must be addressed along with nontechnical chal-

lenges. The development of a coordinated governance struc-

ture is necessary to achieve discussion and consensus-

building to resolve such issues. 
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Introduction 

The human condition is not simply dichotomized into health 

and disease. As the term "lifestyle disease" suggests, the cause 

of a disease may be hidden in our daily lives, or some older 

people may not have a disease but will continue to be frail. 

Nevertheless, in many countries and regions, medical and 

health information are considered different from each other, 

and measures to use the data are constructed disparately as 

electronic health records Electric Health Records (EHRs) and 

personal health records Personal Health Records (PHRs). 

Various medical services are provided to people who are not 

ill, such as vaccination and care for the elderly, and many of 

these services are publicly subsidized. In addition, many resi-

dents have access to medical institutions only for health 

checkups. 

Immunizations and regular health checkups are very important 

measures in elderly care. However, whether the condition is 

maintained in an undiagnosed state or some disease state, the 

efficiency and effectiveness of care will be realized by sharing 

records obtained while healthy with health and care service 

providers. 

Medical and nursing care services must be provided in an in-

tegrated manner on a continuous basis, from the prevention of 

frailty in the presymptomatic stage to long-term home treat-

ment due to lifestyle-related diseases. 

It is important to establish a regional comprehensive care sys-

tem in which local medical institutions and care service pro-

viders work together to provide care. Community-based inte-

grated care has been promoted in Japan for a long time [1]. 

There are several similar concepts in the world, such as inte-

grated care [2-5]. 

The computerization of data generation and storage in the 

medical field has been taking place since the 1960s. Techno-

logical advances in computer innovations have opened the way 

for advancements in electronic medical records (EMRs) and 

health care [6]. An EMR is a real-time patient health record 

with access to evidence-based decision-support tools that can 

be used to aid clinicians in decision-making [7]. 

More specifically, an EHR is a longitudinal electronic record 

of patient health information generated by one or more en-

counters in any care delivery setting and the reporting of epi-

sodes of care across multiple care delivery organizations with-

in a community, region, or state [7]. EHR design is essentially 

a consolidation of data held by diverse medical institutions, 

since not everyone is tested and consulted at a single medical 

institution for a lifetime. 

From the perspective of protecting privacy, the sharing and 

exchanging of personal information between medical and nurs-

ing care service providers was not initially envisioned. This 

has led to fragmented medical and care data. The accumula-

tion of fragmented medical history data does not contribute to 

the improvement of medical service quality [8]. 

In some countries, such as Australia, efforts are being made at 

the government level to overcome this lack of mutually availa-

ble medical care data [9-10]. 

Elderly care is provided not only by beneficiary health insur-

ance but also by administrative services and subsidies. To ef-

fectively implement regional comprehensive care, it is neces-

sary to not only coordinate data among medical and nursing 

care service providers but also integrate system operations, 

including administrative data. Since personal data managed by 

the government are strictly handled, there are high barriers to 
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realizing the integrated operation of the data held by the gov-

ernment and external institutions. 

To solve such problems, studies on enterprise architecture in 

the construction of medical and health information platforms 

have been conducted [11]. The Adaptive Integrated Digital 

Architecture Framework (AIDAF) [12] is a suitable tool for 

this situation. The AIDAF is “an enterprise architecture 

framework model integrating an adaptive EA cycle in the bot-

tom portion with a TOGAF or simple EA (framework) by 

business division units in the upper portion” [13]. 

Tamba City in Japan has forged ahead with the development 

of a medical and healthcare information-sharing system to be 

used among the municipal office, clinics, pharmacies and nurs-

ing care services to promote a comprehensive care community 

[14]. Since the data and applications handled on the system are 

diverse, continuous upgrades and functional additions are 

needed. 

In this paper, we examine the necessary governance elements 

for the development and operation of a regional comprehen-

sive care system using the planned case of Tamba city. 

Methods 

This study attempts to examine an architecture design for a 

secure AI-based service, analyzing the Tamba City model as a 

successful case of personal medical data utilization based on 

case analysis of the previous study [14-15]. 

In this paper, the authors first state research questions to clari-

fy the issues from the perspective of enterprise architecture in 

integrated care in regions affected by many factors. 

RQ:  

How should the enterprise architecture for the community 

comprehensive care system with diverse stakeholders such as 

hospitals, governments and care providers be managed? 

A case study approach was used in the current research be-

cause there have indeed been some cases of innovation 

through standardization. This inductive hypothesis-building 

study attempted to develop generalizable conclusions from a 

rare event, which was suitable for research that included 

“why” and “how” questions [16]. We conducted interview 

surveys with responsible persons, such as city officials of the 

health division and the staff of the system-integration company 

that developed the health and medical information system, 

conducted field work with medical institutions that introduced 

the system, and conducted secondary materials analysis on 

information provided by the municipal office. 

We use the “Assessment meta-model in Architecture Board” 

(Figure 1) [13] of AIDAF for governance in the continuous 

updating of cloud-based system architecture through collabo-

ration among diverse stakeholders. 

The ecosystem that supports regional comprehensive care 

consists of city halls, medical associations, dental associations, 

home-visit care providers, and others. These stakeholders and 

the system vendor have established the Tamba Medical Care 

Collaboration (MCC) promotion organization to develop and 

operate the regional comprehensive care system. Discussions 

for collaborative operations and system development were 

made at an integration of the medical and nursing care infor-

mation committee (IIC) of MCC. 

Application of the governance model proposed by AIDAF 

[17] to MCC is shown in Figure 2. The model argues that each 

new project planning document should be made or submitted 

and reviewed or evaluated in the architecture board. Addition-

ally, the review results were published on the portal, and the 

project was endorsed after dealing with the necessary action 

items [17]. 

 

Figure 1- Assessment meta-model in architecture board 

 

Figure 2-  Proposed AIDAF model with architecture board 

Results of Analysis for a Planned Case (IIC) us-

ing the AIDAF 

Development of base system: The Immunization Determi-

nation System 

Bridge medial and municipal systems 

Tamba City, Hyogo Prefecture, is located in a mountainous 

area near the center of Honshu, Japan. The population of the 

city is 61,654, and its density was 130/km2 on January 1, 2020. 

Its population is aging and declining. 

Tamba's efforts to build a medical and health information plat-

form began with the introduction of a vaccination ledger-based 

management system managed by the city for the smooth im-

plementation of subsidies for vaccinations for children. 

 

 

Figure 3- System structure of the vaccination subsidy of Tam-

ba City before March 2017 

The tablets owned by the city are distributed to vaccination-

providing medical institutions throughout the city and con-

nected via a closed mobile network of the system in the city 
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hall using the service of a mobile virtual network operator 

(MVNO). At the same time, IC cards are distributed to those 

who are vaccinated (エラー! 参照元が見つかりません。). 

At the time of vaccination, the person to be vaccinated is au-

thenticated with an IC card by the reader of the tablet. Then, 

the target vaccine and its availability are displayed to prevent 

mistakes in vaccination [14]. 

The immunization determination system has succeeded in de-

creasing the number of vaccination accidents. This success 

encouraged stakeholders, the healthcare and social welfare 

personnel in Tamba City, to extend the system into a regional 

comprehensive care support platform [18]. 
 

Governance of single-function system introduction by a 

small number of stakeholders 

The system is introduced at the request of the medical associa-

tion for the municipal office to eliminate the situation wherein 

doctors bore the inoculation costs for children whose care was 

not covered by the government. Clinic doctors required only 

that single function, and it was necessary to protect personal 

information but not vaccination procedures. 

The system design and the operating procedure were examined 

by a regular round-table conference between the City Hall 

Health Division and the medical association. The health divi-

sion of the municipal office formulated proposals with the 

system vendor in response to the request from the medical 

association. 

 

 

Figure 4- User interface of the Immunization Implementation 

Determination System 

Some doctors were resistant to introduction of the system be-

cause some doctors, especially older physicians, might have 

difficulty handling tablets. Therefore, the user interface of the 

system was designed to allow doctors to operate it with only a 

few taps (エラー! 参照元が見つかりません。). 

 

Table 1- Changes in the number of vaccination accidents 

Year Hyogo Pref. Tamba city 

FY2015 280 12 

FY2016 309 4 

FY2017 427 0 

FY2018 

(by November) 

282 1 

 

The system was successfully introduced by the medical associ-

ation through gathering requests from the doctors of clinics 

and the municipal office and system vendor responding to 

those requests. 

The immunization determination system has succeeded in de-

creasing the number of vaccination accidents (エラー! 参照元

が見つかりません。). This success encouraged stakeholders 

in the form of healthcare and social welfare personnel in Tam-

ba city to expand the system into a regional comprehensive 

care support platform. 

Extension to a Regional Comprehensive Care System 

Establishment of a multi-stakeholder collaboration structure 

In the immunization implementation plan, clinicians only ac-

cess data from the municipal office when a vaccination is de-

livered and displays the examination results. On the other 

hand, information sharing among medical and nursing staff is 

implemented in the regional comprehensive care system. 

Tamba City, the medical association, the dental association, 

the pharmacists’ association, the four hospitals, the social wel-

fare council and the system vendor established the MCC pro-

motion organization to develop and operate the regional com-

prehensive care system. 

The adoption of a configuration complete with a closed net-

work and devices owned only by the city hall produces a ro-

bust system from the viewpoint of personal information pro-

tection. On the other hand, only municipal staff can handle 

accumulated data. This means that analysis by external medi-

cal and public health specialists is not possible. In the future, it 

is expected that operational rules will be established in the 

MCC, including who can access what type of data. This will 

increase the degree to which outside experts can be involved 

in analysis and policymaking. However, centralized and closed 

designs that protect the privacy of personal information pre-

vent the additional use of accumulated data that may offer 

benefits for residents. 

Network construction with tablet distribution and closed 

network connection 

Expansion to a regional comprehensive care system will be 

implemented through the distribution of computer tablets to 

dental clinics, pharmacies and visiting care offices. 

The system is developed to provide a history of vaccinations, 

the results of medical examinations and prescriptions to elec-

tronic charts in hospitals, clinics, visiting care offices and 

pharmacies. The municipal office also plans to add the Munic-

ipal Medical Checkup Center, established in 2019, to the 

closed network. 

All data are provided with tablets owned by the municipal of-

fice through the MVNO closed network in the same manner as 

immunization records in compliance with personal information 

protection laws and are shared through tablets owned by the 

municipal office. Clinicians working at the core hospitals in 

the Tamba region access computers for electronic medical 

charts by way of exception. 

Unified analysis of existing convertible data 

In expanding applications to regional comprehensive care, it 

was necessary to realize interoperability of data among partic-

ipating institutions for integrated data analysis. 

The first implementation was the import of prescription histo-

ries that already had machine-readable data compatible with 

national standards specifications. 
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Prescription data are obtained through the QR code of the 

computerized prescription system. Japan has a universal insur-

ance system; most drug prescriptions are covered by health 

insurance. Since insured medical treatment needs to be regis-

tered electronically, prescription data are automatically gener-

ated as structured data. Moreover, the data are compatible with 

the Japanese national standards of the New Standard Interface 

of Pharmacy-system Specifications (NSIPS), which allow the 

in-pharmacy system to respond to electronic prescriptions, and 

the Japan Association of Healthcare Information Systems In-

dustry (JAHIS), which is an industry organization of medical 

information system vendors, has developed a standard data 

specification for digital personal prescription records. 

By comparing the two types of prescription data, it is possible 

to confirm the difference between a doctor's prescription and 

the actual medication and to realize more effective medical 

guidance and analysis of drug efficacy. 

As of January 2020, to reduce medical expenditures in the 

region, we calculate the generic drug selection rate of drugs 

prescribed for patients with lifestyle-related diseases such as 

diabetes and high blood pressure. The analysis is done only by 

municipal officials. 

The prescription data are analyzed by city officials, and the 

results of the analysis are made available to the Tamba Medi-

cal Care Collaboration (MCC) member companies and organi-

zations. 

Progress in expanding data sharing and utilization 

In addition to prescription data, as of January 2020, data shar-

ing across categories, such as medical institutions, pharmacies, 

and nursing homes, has not yet been achieved with prescrip-

tion data. Additionally, even in the same medical institution, 

data exchange between regional core hospitals and clinics, that 

is, EHR interconnection, has not been realized except for pre-

scription data. 

Both vaccination records and the results of medical examina-

tions are managed solely by the municipal office. Therefore, 

the data are structured based on the system design of the city 

hall. 

The next step that can be considered is the analysis of such 

machine-readable data managed by the city hall and utilization 

of the analytical results. 

To do so, a multi-stakeholder collaborative architectural gov-

ernance system must be developed to integrate the data re-

sources that diverse stakeholders have built separately to de-

velop new services and improve operations, wherein multi-

stakeholder corporation is the MCC. Therefore, the design of 

the mechanism that enables collaboration among multiple 

stakeholders means an update of the MCC governance system. 

The integrated analytical use of data in fields where machine-

readable and transformable data exist, i.e., data that do not 

require coordination costs between stakeholders, has been re-

alized from the beginning of the system's implementation. 

To stimulate the use of regional comprehensive care systems, 

it is necessary to establish a form of governance that can ad-

vance the discussions needed to increase the amount of data 

that can be used. 

 Discussion 

If regional comprehensive care does not consist solely of the 

provision of medical and nursing care services but also in-

cludes the provision of services, subsidies, and tax benefits by 

local governments, it should be linked to the basic resident 

register as well. 

Therefore, we have proposed a target architecture (Figure 5) 

designed so that the database managed by all stakeholders, 

including the Basic Resident Register, is connected within the 

closed network operated by the government, and the necessary 

information can be provided to caregivers and beneficiaries 

when needed. Moreover, to develop it as an integrated system 

that covers all aspects of community welfare, it will need to be 

coordinated with all City Hall departments and the City Coun-

cil [14]. This target architecture must be agreed upon among 

stakeholders and then implemented. 

The implementation of the system is preceded by the sharing 

and analysis of prescription history, an area where data from 

different that do not require the integration of technical speci-

fications or coordination of interests. 

Sharing and analysis of prescription history, an area where 

data from different sectors can be converged, preceded to im-

plement. The IIC of the MCC is needed to play a role in realiz-

ing resolutions to integrate various kinds of data to promote 

the development of an integrated system that realizes rational 

and effective regional comprehensive care. The ICC should 

take on more of a greater role in internal coordination and de-

cision-making for collaboration with external stakeholders 

according to the assessment meta-model in architecture board 

to establish a procedure for consensus- building as well as 

organizational form. 

The authors proposed the “Assessment Meta-model in Archi-

tecture Board” in Figure 2 for RQ on the basis of the Assess-

ment meta-model (Figure 1). The case study of Tamba City 

demonstrates an effective method of architecture management 

as follows: 

(1) It is sufficient to realize the matching or conversion func-

tion through system design rather than coordination 

among stakeholders if standard data models exist. 

(2) There is a need for consensus-building on the procedures 

of data utilization and development of common data 

models. 

 

Figure 5- Target architecture of the Regional Comprehensive 

Care System 



Japan Association for Medical Informatics The 40th Joint Conference on Medical Informatics / APAMI2020

 Conclusion 

In this paper, we analyzed the case of Tamba City to develop 

and implement the immunization determination system and 

regional comprehensive care system according to an assess-

ment metamodel in the architecture board of AIDAF. 

When introducing the immunization determination system, 

setting a few specific objectives among a small number of 

stakeholders has led to the success of a challenging project of 

cross-cutting medical and administrative data collaboration. 

The fact that the municipal office owns all the terminals and 

networks and took the initiative in system design and imple-

mentation is another major success factor. 

As the objectives are broadened and the number of stakehold-

ers increases, the cost of consensus-building increases. The 

municipal office and other stakeholders have established MCC 

and launched IIC to enhance the system based on consensus-

building. Even then, in the field, where there are already ma-

chine-readable and transformable data, implementation and 

utilization can be accomplished relatively quickly. The lack of 

a commonly adopted data architecture is an impediment to 

utilization and must be addressed along with non-technical 

challenges. 

The RQ-based analysis revealed the following the status of 

system implementation and operation indicates that the IIC 

needs to play the role of an architecture board and conduct an 

adoptive enterprise architecture cycle. 
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