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Abstract

Background: The need for national-level medical data management is recognized across various areas, such as health care
management, drug devel opment, epidemiology, and policymaking. Conventional integrated care electronic health record (EHR)
projectsin Japan that rely on subsidies are unsustainable and will be restricted over the next 5 years because of the limited duration
of the general subsidy period. Therefore, the sustainability of EHR arrangements needsto be discussed not only from the perspective
of system implementation but also from that of the legal framework. In response to the demand for the secondary use of medical
data, a national-level project called the Sennen Karte Project was launched in Japan in 2015.

Objective: The objective of this project was to establish an integrated care EHR that generates revenue through the secondary
use of medical data, enabling a sustainable service that does not require subsidies. System implementation, the maintenance of
a nationwide network, and the enactment of a new act are necessary.

Methods: The development of the data extraction function uses a Japanese local standard, the medical markup language. The
extracted data are then stored in the integrated care EHR using an XML database and an | SO 13606/OpenEHR—based database.
Additionally, EHR services, including mobile apps, web user interfaces, data backup, and statistical reporting, have been
implemented. Policy engagement was undertaken to facilitate the introduction of new legislation enabling the monetization of
the secondary use of medical data. A government-authorized company was established to collect medical data and facilitate its
secondary use.

Results. The project was initiated to promote legislation for a new act that endorses a framework for generating profit from the
secondary use of medical data. The new act passed parliamentary scrutiny in 2017 and came into effect in 2018. Since 2015, an
EHR has been implemented, and data retrieval from partner hospitals has begun. The project partnered with more than 100
hospitals within the first 4 years. In total, 77 contracted hospitals provide medical records for secondary use. Both system
development and regulatory design have achieved a sustainable framework for the proposed project, which has been operational
since 2015 and remains ongoing.

Conclusions: This project aims to provide a sustainable, integrated care EHR. Legislation and system implementation have
created an environment that supports the secondary use of hospital medical data. The linkage between the for-profit and nonprofit
sectors represents the first step toward realizing the proposed medical information circulation model, which aims to provide
sustainable EHR services in Japan.
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Introduction

Large-scale medical data integration is expected to achieve
high-quality secondary use of medical data in areas such as
cooperative health care, clinical research, drug development,
public health, and government policymaking. The collaborative
use of an electronic health record (EHR) system will ensure
data safety and reduce operational costs. With the participation
of many medical ingtitutions, EHR and secondary use services
will become more valuable.

From a financia perspective, the elimination of medical
redundancy isestimated to result in areduction in public medical
insurance expenses of approximately ¥2.5 trillion (US $15.7
billion) across 242 hospitals, with reductions of approximately
¥12.9 hillion (US $80.6 million; approximately 0.5%) to 1% of
clinical activity costs (including uncovered items), such asthose
associated with laboratory tests, prescriptions, and treatments
[1,2]. Extrapolating this estimate to the current total of
approximately 8000 hospitals in Japan in 2026 yields an
upper-bound estimate that eliminating medical redundancy
could reduce Japanese government spending by approximately
US $2.67 hillion (0.5% reduction) to US $5.34 hillion (1%
reduction), based on an exchange rate of 160 JP ¥/US $. With
an integrated care EHR system, medical redundancy is expected
to decrease. These potential savings could encourage
governmental and political decision-makersto invest in EHRs.
Several countries worldwide, especially those in Europe and
Oceania, have recognized the importance of EHRs.
Government-level investments of approximately US $50 per
citizen were made in 2012 to develop an EHR system [3,4].
Conventional integrated care EHR systems in Japan face
sustainability challenges because they rely on small-scale,
temporary subsidies for operation, despite having been
introduced in the late 1990s.

In this context, the authors aim to establish an integrated care
EHR system with a subsidy-independent cost model. In a
previous EHR project, the authors implemented EHR systems

https://medinform.jmir.org/2026/1/e85158

separately in different regions [5-7]. The authors established a
standard format known as medical markup language (MML),
which was first defined in 1995 [8,9]. In September 2015, the
authors commenced a project that devel oped an integrated care
EHR. The Sennen Karte Project (meaning “millennial medical
record project”; hereinafter referred to as Sennen) involvesthe
large-scale collection and secondary use of health and medical
data

This paper reports on the design, implementation, and
operationa status of a nationwide EHR infrastructure; it is not
intended to provide a comprehensive evaluation of its clinical
efficacy. In accordance with the Next-Generation Medical
Infrastructure Act (Act Regarding Anonymized Medical Data
That are meant to Contribute to Research and Development in
the Medical Field), which took effect in fiscal year (FY) 2018,
this project sought to commercialize servicesfor the secondary
use of medical databy early FY 2019. Within this context, this
paper presents an ecosystem model designed to bridge the
nonprofit and for-profit sectorsto addressthe critical challenges
of the Sennen project.

Methods

Overview

To ensure asustainable, integrated care EHR system, the authors
aim to develop a centralized database that serves as a hub for
information circulation acrossthe ecosystem of datageneration,
retrieval, and use. In addition, the authors aim to establish a
legal framework that enables the monetization of medical data
in accordance with specific regul ations; otherwise, the proposed
system would not function as intended. Therefore, the authors
proposed an EHR-based medical information circul ation model
that defines data flow based on use cases and cash flows,
representing the dependencies among entities. Figure 1
illustrates the proposed circulation model, which describes the
data flow from the hospital to users and from users back to the
data source.
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Figure 1. Concept design of the electronic health record (EHR)—centered medical information circulation model for the Sennen Karte Project.
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Figure 2 illustrates a system and organi zational implementation
model for Sennen, designed asa 2-layer model for asustainable,
integrated care EHR system. The first layer is an EHR for
clinical use, while the second layer is a regulated database for
secondary use.

The primary purpose of the proposed model is to ensure the
sustainability of the EHR database, which will serve as a data
heritage for future generations. Therefore, the EHR database
and EHR services are meant to be operated by a nonprofit
organization. To sustain the EHR database, secondary use cases
are positioned as the profit-making component, with secondary
usesintended to be operated by companies. Here, the secondary
use cases are classified into 2 types: the secondary use of
anonymized data and the secondary use of identifiable data
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The use of identifiable data is covered by the Act on the
Protection of Personal Information (APPI). However, the use
of anonymized datawas not covered by any act in 2015. Hence,
a new law was required to facilitate the monetization of
secondary use.

In summary, the key issues addressed by Sennen can be
summarized into four topics: (1) data extraction from source
facilities such as hospitals and clinics, (2) development of an
EHR database as a data hub, (3) development of EHR services,
and (4) contribution to policy design through active engagement
to promote new legidation that enables the monetization of
secondary use. Here, the fourth issue is not discussed in this

paper.
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Figure 2. Two-layer implementation model of the integrated care electronic health record (EHR) and secondary use of medical data in the Sennen
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A 2-Layer Organization Model

The first layer, the clinical EHR, serves as the portal for data
collection and service provision to medical institutions as data
sources. The second layer for secondary use is the service run
by for-profit companies. All identifiable data are stored in the
first layer, and selected data, as permitted by the patient, are
transferred to the second layer. Permission must be controlled
by the source medical institutions and confirmed by both the
secondary-layer company and the medical ingtitutions. Thefirst
layer is regulated by APPI and serves as a hospital’s data
backup.

The second layer is governed by the Next-Generation Medical
Infrastructure Act, which strictly definesrulesfor anonymization
levelsand datadistribution controls. The government-authorized
company is subject to the act, which defines audits of the
organization’s operations and contracts, and licenses are
evaluated periodically. The contract between the authorized
company and the secondary user must specify the period of data
use. Therefore, the secondary user must return and delete the
provided data after the period has passed, thereby helping to
protect patients' rights. Also, the hospital must accept patients
opt-out requests at any time to stop their specific data from
being shared with authorized companies. To facilitate this,
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hospitals must distribute the data-sharing notice on paper to
patients, which imposed ahuge burden on hospital s participating
in the secondary use framework until 2024. Privacy protection
details are provided in Multimedia Appendix 1 [10].

Data Extraction From the Data Source

The electronic medical record (EMR) in each facility servesas
the primary source of data. Each EMR vendor implements the
EMR data extraction function. When a hospital uses a
customized EMR, the definition and mapping of a data
extraction format, suchasMML or Health Level 7 (HL7), must
also be customized for each EMR system, even if it uses the
same EMR in itsoriginal package. Variations in customization
increase the burden of system implementation and the associated
costs during facility setup.

A data uploader is set up in each hospital, and the EMR then
generates anew MML instance for the uploader. A daily batch
program generatesinstances each night after the hospital closes.

Development of an EHR Database

Integrating medical data from multiple facilities into a
centralized database and standardizing data formats are
mandatory. Figure 3 illustrates the applied standards from the
viewpoints of “interoperability between systems’ and
“interoperability within local systems.”
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Figure3. Standardsapplied to dataexchange and database interoperability in the Sennen Karte Project. CSV: comma-separated values, EHR: electronic

health record; HL7: Health Level 7; MML: medical markup language.
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I nteroperability Between Systems

Here, interoperability refers to the exchange of data between
systems, including extract, transform, and load (ETL). To
achieve interoperability, this project uses MML version 4.1.2
for dataexchange. EMR vendors provide an EMR data converter
that converts data to the MML format. Sennen originally
designed the operational regulations for MML 4.1.2. The
regulation providesrulesfor EMR vendorsto generate practical
MML instances when an EMR is technically unable to follow
the MML 4.1.2 item definition, such as“Implies” When adata
source facility, such as a laboratory test company, provides a
special data format, such as company-specific HL7, a data
mapping engine converts the specific HL7 format to MML
4.1.2.

I nteroperability Within Local Systems

Here, interoperability refersto the database connection between
regulated systems. To achieve interoperability, this project uses
MML and the 1SO 13606 archetype for data storage [9].
Sennen’s primary EHR database storesMML 4.1.2 inan XML
structure in the Caché database, enabling a high-performance
XML parser. The secondary EHR database uses an archetype
model based on 1SO 13606 and OpenEHR (openEHR
Foundation), which provides a comprehensive dataset [11] for

https://medinform.jmir.org/2026/1/e85158

RenderX

the HBase database's logical structure. A database relying on
the archetype model hasthe potential to addressfuture extended
dataretrieval needs, including cross-sectional data. For instance,
HL7 Clinical Document Architecture (CDA) rel2, defined by
HL7 Japan and widely used for health screenings, is mapped
to anew archetype, enabling Sennen to receive datafrom health
screening facilities[12].

Development of EHR Services

Sennen defines 4 service categories for medical ingtitutions,
patients, and others. Thefirstis EMR outcome data backup; the
second isinformation sharing among medical facilitiesand with
patientsto promotejoint care; thethird isvalue added feedback,
such asclinical risk prediction; and the fourth is the secondary
use of anonymized and identifiable medical recordsfor research
and industry.

The earthquakes that occurred in Japan in 2011 also spurred
medical ingtitutionsto take countermeasures against catastrophic
disasters. This motivated hospitalsto participate in Sennen.

Web applications and smartphone apps are implemented for
information sharing. Figure 4 shows web application
screenshots. Here, laboratory test values are not yet standardized
across facilities due to difficulties with item mapping.
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Figure4. Web interface of the electronic health record (EHR) provided by the Sennen Karte Project. All patient information displayed in the screenshots

isentirely synthetic and was created solely for demonstration purposes.
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Sennen provides a backup data viewer and management
information, such as portfolios and benchmarks, for free to
medical ingtitutions that participate in secondary use.

Specifically, Sennen provides statistics from the diagnosis
procedure combination (DPC) report data, which are similar to
the diagnosis-related group (DRG) dataset. DPC data provide
a summary of hospital performance that must be submitted to
the Ministry of Health and Welfare. Sennen creates statisticsto
inform hospital performance rankings using clinical, receipt,
and DPC data. Additionally, case finding is a significant topic
for which Sennen provides statistics on patients with specific
diseases.

Development of a Secondary Use Database

The secondary use database has a structure that duplicates the
structure of the EHR database. It stores selected datasets from
the EHR based on the terms of the secondary use contract. Also,
anonymized databases are separately prepared. A secondary
user who provides specifications of the statistical requirements
is provided with an exported dataset created by the authorized
company staff.

The new act allows patient matching only by the authorized
company, and the matching is performed using 4 items: name,
sex, date of birth, and address. Japanese surnames are extremely
diverse, so mismatches rarely occur. Because the purpose of

https://medinform.jmir.org/2026/1/e85158

XSL-FO

RenderX

the datauseis secondary, mismatches affecting statistical results
have not been observed; therefore, this issue has not been
discussed much at this stage. Further quality improvement will
be needed.

Ethical Considerations

This article reports on the design and aggregate operational
statistics of the Sennen Karte infrastructure. Because no
individuals were recruited and no individual-level data were
analyzed, this report falls outside the scope of the Japanese
Ethical Guidelines for Medical and Biological Research
Involving Human Subjects (Part 3, Section 1, C(ii)) [13], and
ethics committee review was not sought. Consequently,
informed consent, human subject privacy protections, and
participant compensation were not applicable. Furthermore, the
manuscript contains no images from which individual patients
or userscan beidentified; the patient record displayed in Figure
4 consists entirely of synthetic demonstration data.

Results

Overview

Implementing an EHR system across aregion entails significant
human and financial costs, including those associated with
network infrastructure, customization, user support, and asset
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management. Cost reduction is essential for sustainability. To
address this, a large-scale EHR center has been implemented
on acloud server. During thefirst FY in 2015, Sennen devel oped
an EHR infrastructure using Hadoop (Apache Software
Foundation), a scalable framework for distributed data storage.
Eleven hospitals were connected by installing an MML
extraction function in an EMR and an uploader that redirected
connections to the EHR center. A nonprofit organization, the
Japan Medical Network Association (JMNA), operated theEHR
system.

Table 1 presents the differences in data extraction capabilities
across EMR vendors. The capabilitiesarelisted for each medical
document type and EMR vendor. Document types are defined
in MML. Structured data are extracted as text data based on

Kumeet d

MML. Some documents cannot be extracted as text data but
only as binary data, such as JPG and PDF files. Although the
same EMR vendor’s product may be used in different hospitals,
customization of the EMR can result in different extraction
performance across hospitals. In that case, thelist indicated that
all hospitalsusing the same EMR vendor support dataextraction;
supported capabilities are marked as checked. The results
suggest that specific reports, such as the operative record, are
challenging to extract because the data are managed by asystem
separate from the EMR in the clinical process. Additionally,
conventional systemsthat provide reportsin a human-readable
format, such as a PDF file, hinder text data extraction.
Information on data extraction and data limitations is provided
in Multimedia Appendix 2 [14].

Table 1. Capabilities of data extraction of document types across electronic medical record (EMR) vendors (A to G)2,

Number Document types EMR vender

A B D F G
1 Peatient information O d O a ad ad
2 Lifestyleinformation O 0 d O O
3 Basic clinical information O d a ad ad
4 Diagnosis history O 0 g d O O
5 Progress notes 0 0 ob 0 0
6 Health insurance O O O O 0 0 O
7 Clinical summary 0 a b a b
8 Laboratory test result ad ad ad ad a O O
9 Injection information g g g g a a O
10 Prescription ad ad ad ad a O O
11 Vital information g g g g | O O
12 Temperature chart ad ad ad a O
13 Dialysisinformation O 0 0 O O
14 Referral |etter O ad b ad ad ob
15 Report information ad a b b
16 Operative record g 0 0 0o O 0P
17 Initial visit information g g ob | |

8A|l check marks represent the availability of data extraction (structured or binary). Empty cells indicate that the extraction is not possible.
b These check marks indicate that only binary data (eg, JPEGs and PDFs) can be extracted, not structured text data.

In FY 2026, Sennen EHR has been collecting EMR data daily
from 96 hospitals, including several university hospitals, out of
the 119 contracted hospitals. The number of unique patients
was approximately 12.1 million as of April 2026. Here, theterm
“unique” indicates that records are strictly deduplicated by
patient ID within each individual facility; cross-facility record
linkage is not performed because the geographic dispersion of
participating hospitals makes patient overlap extremely rare
(refer to Multimedia A ppendix 2 [14] for details). Among these
12.1 million patients, 77 of the 119 hospitals have agreed to
secondary use. This subset covered 3.71 million unique patients
asof August 2026. For these 3.71 million patients, the secondary
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use contract permits the use of their EHR datain parallel with
their DPC data. Statistics for the EHR dataset are provided in
Multimedia Appendix 3. FY 2015 to FY 2018 constituted the
research stage. After that, thisproject transitioned from research
to commercialization in parallel with the establishment of new
legidlation. The Next-Generation Medical Infrastructure Act,
which imposes strict conditions under the opt-out regulation,
allows authorized companiesto collect identifiable datawithout
patient consent. A company holding national authorization is
permitted to receive identifiable datafrom various stakehol ders,
including hospitals for health care purposes. Furthermore,
companies may provide anonymized medical data to
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stakeholders for a fee. The fee is expected to sustain EHR
services. There were 3 authorized companiesin FY 2025. One
of these companies, Life Data Initiative, was established by
Sennen and was the first to be approved in FY 2019 [15].

Useof |dentifiable Datafor Advanced Clinical Services

The objective of constructing an EHR is to provide diagnostic
support based on collected data. In this project, the primary use
isdefined as use by medical institutions and patients. Advanced
medical service use is defined as the use of services for
diagnosis, support, and management. For instance, animproved
prognosis resulting from an Al application with EHR data for
the early detection of acute renal insufficiency has been reported
[16,17]. Sennen is also conducting a feasibility study for this
purpose.

Secondary Use

After 11 years of data collection, Sennen’s stored data are
expanding the range of research topics that can be addressed.
Notably, both structured data, such as laboratory test results
and prescriptions, and unstructured data, including discharge
summaries and reports, are collected. Accordingly, research
aimed at developing Al-based methods for data analysis and
requiring massive amounts of text data can be addressed. The
anonymized data may be supplied to secondary users, such as
researchers and companies, for activities, including clinical
studies and postmarketing surveys. The use cases are listed on
the Life Data Initiative website, as the authorized company is
required to disclose the cases of secondary use to the public
[15].

Discussion

Principal Findings

The project established Japan's largest database of its kind,
initially relying on the voluntary participation of medical
institutions. The secondary use company has been successfully
authorized, securing financial support for the integrated care
EHR under the new act. This study developed a medical
information circulation model that provides data and an
economic ecosystem for a sustainable EHR model without
subsidies. However, from afinancial perspective, the currently
insufficient data volume prevents the sustainability of EHR
systems through secondary use fees. Information on scalability
and economic sustainability is provided in Multimedia Appendix
4[18,19]. Itisestimated that Sennen requires connectionswith
more than 300 hospitals to achieve business profitability from
secondary use. In practice, however, the current number of
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connected hospitals has nearly reached the limit of voluntary
institutional participation, indicating that participation will need
to be enforced through public governance. Future sustainability
requires robust policy support and institutional incentives to
ensure long-term participation.

A key factor in extending the Sennen network is the network
effect, which depends on the scale and quality of the data.
Detailed and valuable data exist in subsystems such as
pathology, radiation, and laboratory test systems. Furthermore,
EMR data are formatted according to various standards,
including HL7, MML, and industry- and domain-specific
original CSV standards. For cost-effectiveness, Sennen
integrates these data through data mapping and server-side
processing, rather than requesting that EMR vendors provide
them in the required format. Even if part of the remaining data
are retrieved from the EMR, they are generally in an
unstructured or binary format, such asaPDF or JPEG file. Such
unstructured data, which are human-readable and intended for
clinical use, are unsuitable for secondary use with machine
learning. Current generative Al could extend the range of data
useto unstructured data. Yet, fundamentally, future EM Rs must
include a redesigned data output scheme from a secondary use
perspective, based on industry-level consensus, such asreliance
on OpenEHR.

The secondary use company manages the selection of the
hospital that meets the dataset’s requirements, according to the
secondary user’s request. Ongoing projects show the number
of hospitals that are available for each specific project. The
number never reaches the total number of Sennen-participating
facilities and is typicaly about haf that number, due to
specialty-specific extraction gaps. Further extensions of data
sources are continually required.

Conclusions

The authors proposed an integrated care EHR with a legal
framework, thereby supporting the practical sustainability of
the EHR. This paper identified significant issues in an EHR
project in Japan under a new act that alows authorized
companiesto provide large-scale medical recordsfor secondary
use on afee basis. Having advocated for an EHR for thelast 11
years, the authors developed a national-level EHR. Hospital
EMR data were extracted from more than 100 hospitals, using
the MML standard. An authorized company offers the stored
data for secondary use under the new act. The authors
established aframework for sustaining the integrated care EHR
through secondary use.

During the preparation of thiswork, the authors used Gemini (version 3.1 Pro; Alphabet Inc) to polish the language and improve
the readability of the English text. After using this tool, the authors reviewed and edited the content as needed and take full

responsibility for the final content of the publication.

Funding

Thiswork was supported by the project titled “ICT Infrastructure Establishment for Clinical and Medical Research; Sustainable
Massive Health and Clinical Data Repository for Secondary Use,” funded by the Japan Agency for Medical Research and
Development (AMED; grants 151k1010001h0001, 161k1010001h0002, and 171k1010001h0003).

https://medinform.jmir.org/2026/1/e85158

JMIR Med Inform 2026 | vol. 14 | e85158 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL INFORMATICS Kumeet d

Conflictsof Interest

Theauthor HY isaformer president of Life Datalnitiative Inc (LDI), the authorized company mentioned in this study that handles
the secondary use of medical data. HY and KA served as presidents, and NK served as vice president of the Japan Medical
Network Association (JMNA), a now-dissolved nonprofit organization that originally operated the EHR system described in this
paper. SK declares no relevant financial or nonfinancial conflicts of interest.

Multimedia Appendix 1

Governance and privacy protection in secondary use.
[PDE File (Adobe PDF File), 89 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Data extraction and data limitations.
[PDE File (Adobe PDF File), 77 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Statistics for the electronic health record dataset.
[PDFE File (Adobe PDF File), 438 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Sustainability in scalability and economy.
[PDF File (Adobe PDF File), 73 KB-Multimedia Appendix 4]

References

1.  Miyawaki A, Ikesu R, TokudaY, Goto R, Kobayashi Y, Sano K, et al. Prevalence and changes of low-value care at acute
care hospitals: a multicentre observational study in Japan. BMJ Open. Sep 07, 2022;12(9):e063171. [FREE Full text] [doi:
10.1136/bmjopen-2022-063171] [Medline: 36107742]

2. Miyawaki A, Mafi N, Fukui T, Kimura Y, Kobayashi D, Odawara S, et a. Low-cost, high-volume healthcare services
contribute the most to low-value care spending in Japan. Health Aff Sch. Dec 2025;3(12):qgxaf225. [doi:
10.1093/haschl/qgxaf225]

3. Slawomirski L, Lindner L, de Bienassis K, Haywood P, Cravo Oliveira Hashiguchi T, Steentjes M, et al. Progress on
implementing and using electronic health record systems: developmentsin OECD countries as of 2021. Organisation for
Economic Co-operation and Development. URL : https.//tinyurl.com/4epnejxu [accessed 2026-10-11]

4.  HIMSS Enterprise Systems Steering Committee, Global Enterprise Task Force. Electronic Medical Records: A Global
Perspective. 2nd Edition. Chicago, IL. Healthcare Information and Management Systems Society; 2010.

5. TakemuraT, Araki K, AritaK, Suzuki T, Okamoto K, Kume N, et a. Development of fundamental infrastructure for
nationwide EHR in Japan. JIMed Syst. Aug 2012;36(4):2213-2218. [doi: 10.1007/s10916-011-9688-z] [Medline: 21455698]

6. TakadaA, Guo SJ, Tanaka K, Sato J, Suzuki M, Suenaga T, et a. Dolphin project--cooperative regional clinical system
centered on clinical information center. JMed Syst. Aug 2005;29(4):391-400. [doi: 10.1007/s10916-005-5897-7] [Medline:
16178336]

7. LiJS Zhou TS, ChuJ, Araki K, Yoshihara H. Design and development of an international clinical data exchange system:
theinternational layer function of the Dolphin Project. JAm Med Inform Assoc. Sep 2011;18(5):683-689. [FREE Full text]
[doi: 10.1136/amiajnl-2011-000111] [Medline: 21571747]

8.  Araki K, Ohashi K, Yamazaki S, Hirose Y, Yamashita Y, Yamamoto R, et al. Medical markup language (MML) for
XML -based hospital information interchange. JMed Syst. Jun 2000;24(3):195-211. [doi: 10.1023/a:1005595727426]
[Medline: 10984873]

9. Kobayashi S, BoscaD, Kume N, YoshiharaH. Reforming MML (medical markup language) standard with archetype
technology. Indian JMed Inform. 2014;8(2):57-60. [FREE Full text]

10. Anonymized data creation software: tasokarena [Articlein Japanese]. NTT TechnoCross Corporation. 2026. URL: https:/
/www.ntt-tx.co.jp/products/anontool/ [accessed 2026-08-01]

11. Muhoz R, Trigo JD, Martinez I, Mufioz A, EscayolaJ, GarciaJ. The ISO/EN 13606 standard for the interoperable exchange
of electronic health records. JHealthc Eng. Apr 12, 2011;2(1):1-24. [doi: 10.1260/2040-2295.2.1.1]

12. Hedlth diagnosisresultsreport standard version 1.0 [Articlein Japanese]. HL7 Japan. 2018. URL: http://www.hl 7.jp/library/
item/HL 7J-CDA-006.pdf [accessed 2017-11-30]

13. Ethical guidelines for medical and biological research involving human subjects. Ministry of Education, Culture, Sports,
Science and Technology; Ministry of Health, Labour and Welfare; Ministry of Economy, Trade and Industry, Japan. URL:
https://www.mext.go.jp/content/20250325-mxt_|ife-000035486-01.pdf [accessed 2026-10-11]

https://medinform.jmir.org/2026/1/e85158 JMIR Med Inform 2026 | vol. 14 | e85158 | p. 9
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=medinform_v14i1e85158_app1.pdf&filename=cebce9754acba5bc11795f65735272fa.pdf
https://jmir.org/api/download?alt_name=medinform_v14i1e85158_app1.pdf&filename=cebce9754acba5bc11795f65735272fa.pdf
https://jmir.org/api/download?alt_name=medinform_v14i1e85158_app2.pdf&filename=f9482b8319dbe560a8558911c70b10a5.pdf
https://jmir.org/api/download?alt_name=medinform_v14i1e85158_app2.pdf&filename=f9482b8319dbe560a8558911c70b10a5.pdf
https://jmir.org/api/download?alt_name=medinform_v14i1e85158_app3.pdf&filename=7078a7e2839e794f5fdcd2631b76687f.pdf
https://jmir.org/api/download?alt_name=medinform_v14i1e85158_app3.pdf&filename=7078a7e2839e794f5fdcd2631b76687f.pdf
https://jmir.org/api/download?alt_name=medinform_v14i1e85158_app4.pdf&filename=b1895db40a5ce5da5c4761ccce2cf3bd.pdf
https://jmir.org/api/download?alt_name=medinform_v14i1e85158_app4.pdf&filename=b1895db40a5ce5da5c4761ccce2cf3bd.pdf
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=36107742
http://dx.doi.org/10.1136/bmjopen-2022-063171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36107742&dopt=Abstract
http://dx.doi.org/10.1093/haschl/qxaf225
https://www.oecd.org/en/publications/progress-on-implementing-and-using-electronic-health-record-systems_4f4ce846-en.html
http://dx.doi.org/10.1007/s10916-011-9688-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21455698&dopt=Abstract
http://dx.doi.org/10.1007/s10916-005-5897-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16178336&dopt=Abstract
https://europepmc.org/abstract/MED/21571747
http://dx.doi.org/10.1136/amiajnl-2011-000111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21571747&dopt=Abstract
http://dx.doi.org/10.1023/a:1005595727426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10984873&dopt=Abstract
https://www.semanticscholar.org/paper/Reforming-MML-%28Medical-Markup-Language%29-Standard-Kobayashi-Bosc%C3%A1/e4fe2f592b755c3b35211d5e35f4ee95381bb021
https://www.ntt-tx.co.jp/products/anontool/
https://www.ntt-tx.co.jp/products/anontool/
http://dx.doi.org/10.1260/2040-2295.2.1.1
http://www.hl7.jp/library/item/HL7J-CDA-006.pdf
http://www.hl7.jp/library/item/HL7J-CDA-006.pdf
https://www.mext.go.jp/content/20250325-mxt_life-000035486-01.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL INFORMATICS Kumeet d

14.
15.

16.

17.

18.

19.

MedXML Consortium. URL: https://www.medxml.net/ [accessed 2026-08-01]

Utilization results [Webpage in Japanese]. Life Data Initiative. URL: https://www.|di.or.jp/en/utilizationresults [accessed
2026-08-01]

Park S, Baek SH, Ahn S, Lee KH, Hwang H, Ryu J, et al. Impact of electronic acute kidney injury (AKI) aerts with
automated nephrol ogist consultation on detection and severity of AKI: aquality improvement study. Am JKidney Dis. Jan
2018;71(1):9-19. [doi: 10.1053/j.a1kd.2017.06.008] [Medline: 28754457]

Karlsson LO, Nilsson S, Charitakis E, Nilsson L, Janzon M. Clinical decision support for stroke prevention in atrial
fibrillation (CDS-AF): a cluster randomized trial in the primary care setting. Eur Heart J. Aug
2017;38(suppl_1):ehx504.P3602. [doi: 10.1093/eurheartj/ehx504.p3602]

Japan Medical Association Medical Information Management Organization (JMIMO). URL: https://www.j-mimo.or.jp/
[accessed 2026-08-01]

YoshiharaH, Okazaki N, Yokota R, Kato Y, Suzuki T. Knowledge base construction from electronic health record-derived
clinical data: structuring clinical narratives using large language models. 2025. Presented at: 45th Hyogo 2025 Joint
Conference on Medical Informatics, November 12-15, 2025; Hyogo, Japan. URL : https://pub.confit.atlas.jp/ja/event/
jcmi2025/presentation/2-D-1-01

Abbreviations

APPI: Act on the Protection of Personal Information
CDA: Clinical Document Architecture
DPC: diagnosis procedure combination
DRG: diagnosis-related group

EHR: €éectronic health record

EMR: electronic medical record

ETL: extract, transform, and load

FY: fiscal year

HL7: HedthLevel 7

JMNA: Japan Medical Network Association
MML: medical markup language

Edited by A Benis; submitted 02.0ct.2025; peer-reviewed by Y Chu, | Cerovecki; comments to author 17.Feb.2026; revised version
received 07.0ct.2026; accepted 07.0ct.2026; published 11.Nov.2026

Please cite as:

Kume N, Kobayashi S, Araki K, Yoshihara H

The Sennen Karte Project for a Sustainable Nationwide Integrated Care Electronic Health Record in Japan: Design and Implementation
Sudy

JMIR Med Inform 2026; 14:e85158

URL: https://medinform.jmir.org/2026/1/e85158

doi: 10.2196/85158

PMID:

©Naoto Kume, Shinji Kobayashi, Kenji Araki, Hiroyuki Yoshihara. Originaly published in JMIR Medical Informatics
(https://medinform.jmir.org), 11.Nov.2026. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the origina work, first published in IMIR Medical Informatics, is properly cited. The complete
bibliographic information, alink to the original publication on https://medinform.jmir.org/, as well asthis copyright and license
information must be included.

https://medinform.jmir.org/2026/1/e85158 JMIR Med Inform 2026 | val. 14 | e85158 | p. 10

RenderX

(page number not for citation purposes)


https://www.medxml.net/
https://www.ldi.or.jp/en/utilizationresults
http://dx.doi.org/10.1053/j.ajkd.2017.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28754457&dopt=Abstract
http://dx.doi.org/10.1093/eurheartj/ehx504.p3602
https://www.j-mimo.or.jp/
https://pub.confit.atlas.jp/ja/event/jcmi2025/presentation/2-D-1-01
https://pub.confit.atlas.jp/ja/event/jcmi2025/presentation/2-D-1-01
https://medinform.jmir.org/2026/1/e85158
http://dx.doi.org/10.2196/85158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

