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Regional Health Information Exchange （HIE） net-
works have been introduced to facilitate information 
sharing between hospitals and clinics. An overview 
of the accessed patient information was conducted 
to enhance HIE utilization in Shimane Prefecture. 
Clinics and home nursing facilities had the most 
substantial browsing activity, followed by hospitals. 
Clinics were the ones that most frequently accessed 
hospital information. The numbers of home nursing 
facilities and clinics that accessed hospital infor-
mation were comparable. The primary information 
requests focused on patients’ medical records （Sub-
jective, Objective, Assessment, and Plan）. HIEs 
have diverse functionalities and are indispensable 
for those accustomed to them; however, global chal-
lenges persist in improving their overall adoption. 
To further encourage the utilization of HIEs, it is 
essential to analyze current usage patterns thorough-
ly, model practical usage scenarios, and generate 
interest in a broader user base.

INTRODUCTION

In recent years, the rapid digitization of healthcare 
systems in Japanese medical institutions has led to 
the widespread adoption of electronic medical re-
cords （EMRs）. By 2020, 57.2% of hospitals （ex-
cluding psychiatric hospitals） and 49.9% of clinics 
（excluding dental clinics） were using EMRs in 
Japan ［1］. Regional Health Information Exchange 
（HIE） networks have emerged as instrumental 

mechanisms to facilitate the seamless sharing of 
patient medical information across various health-
care facilities ［2］. The primary functions of HIE 
networks include access to patient medical records, 
verification of test results, medical image sharing, 
allergy information, and prescription status. HIEs 
facilitate seamless data exchange among healthcare 
providers, enhancing convenience for medical profes-
sionals and overall patient care quality ［2,3］. HIEs 
have been established throughout Japan to bolster 
collaboration among medical institutions. There are 
approximately 300 networks currently in operation, 
varying in scale from local municipalities to second-
ary medical service areas and prefectural levels ［2］. 
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Previous reports on the development and implemen-
tation of HIE functions and the creation of collabo-
rative structures have demonstrated their usefulness 
［3-14］. Through HIE, diagnostic image data taken 
at hospitals can be directly viewed on monitors at 
clinics ［6］. The data stored in HIEs can also allow 
medical institutions to uphold patient treatment even 
if a disaster destroys these institutions ［8］, which 
is important in the context of Japan and its history 
with natural disasters. However, despite some large 
HIEs having substantial patient enrollment covering 
a significant local population, many networks in Ja-
pan face challenges in expanding their user base ［2］. 
There is a lack of understanding regarding the uti-
lization patterns and localized activities within these 
networks. To develop strategies for increasing HIE 
utilization, it is necessary to understand the existing 
operational activities within HIEs.

This study aims to identify high-activity usage 
methods by analyzing the access logs of “Ma-
me-NET,” an HIE operating in Shimane Prefecture. 
The study focuses on mapping localized HIE utiliza-
tion and identifying key features of its most active 
medical institutions.

MATERIALS AND METHODS

Data source
This descriptive study is based on the access logs 
of Mame-NET, an HIE in Shimane Prefecture ［15］. 
A total of 315 institutions utilize Mame-NET as of 
2021, with approximately 65,000 registered patients. 
The participating institutions included 35 hospitals, 
157 clinics, 72 pharmacies, and 45 home nursing 
facilities. These were divided into two categories, 
namely “facilities that provide medical information 
and access other medical institutions” and “facili-
ties that only browse.” A total of 33 hospitals, 112 
clinics, and 70 pharmacies provided patient medi-
cal information. The medical information provided 
includes summaries, medical records （Subjective, 
Objective, Assessment, and Plan）, physiological ex-
amination records, laboratory tests, radiological tests, 
endoscopy, prescriptions, injections, surgical records, 
blood transfusion, dialysis records, nursing records, 
and other tests. Each facility determines which in-
formation will be uploaded. Patients registered for 

Mame-NET by providing consent and using it at 
locations such as hospitals, clinics, pharmacies, and 
community outreach events. Subsequently, medical 
information is shared within Mame-NET, enabling 
healthcare institutions to access medical records au-
thorized by the patients and logged by other health-
care facilities.

We obtained access logs with permission from the 
Shimane Medical Information Network Association, 
which manages Mame-NET. All records accessed on 
Mame-NET were stored on the Shimane Medical 
Information Network Association server.

Aggregation of access logs
We collected access logs stored on the server for 
a one-month period from October 1 to October 31, 
2021̶the extracted access logs show which items 
are viewed by which institution and when. The log 
unit usage is denoted by a single click, which indi-
cates the instance when the information is viewed. 
As healthcare workers often open multiple pages 
on Mame-NET to investigate a single patient, the 
number of clicks does not directly correspond to 
the actual number of patients. We did not obtain 
any information related to patients’ medical care. 
Furthermore, the extracted access logs are stored at 
the corresponding author’s institution, and this study 
was approved by the Medical Research Ethics Com-
mittee of Shimane University Faculty of Medicine 
（20210921-1）.

We tabulated the information referenced by insti-
tution typology and used standard descriptive statis-
tics to present access logs recorded on Mame-NET 
over one month. All the analyses were performed 
using Microsoft 365 MSO （Microsoft Office 365; 
Microsoft Corp., Redmond, WA, United States）.

RESULTS

A total of 37,360 access logs were collected. Table 
1 shows the number of logs accessed between insti-
tutional types during the month. Clinics and home 
nursing facilities had the most frequent browsing ac-
tivity, followed by hospitals. Clinics most frequent-
ly accessed （16,874 clicks） hospital information. 
Home nursing facilities accessed hospital information 
（13,262 clicks） at a comparable rate. Information 
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provided by hospitals was the most frequently ac-
cessed （32,921 clicks）. Pharmacy access was gen-
erally low.

Figure 1 presents the information viewed by each 
type of institution. Given the substantial difference 
in log numbers between clinics, home nursing facil-
ities, and other facilities, they were represented in a 
logarithmic graph. All facilities tended to refer most 
frequently to medical records, followed by drug pre-
scriptions, injections, and antibody testing records. 
Hospitals, clinics, and home nursing facilities exhib-
ited similar information preferences.

DISCUSSION

HIEs were initially introduced to facilitate informa-

tion sharing between hospitals and clinics. In prac-
tice, clinics referring patients to hospitals through 
HIEs can monitor the treatment, recovery progress, 
and discharge status of patients at the receiving 
hospitals. The use of hospital records during dis-
charge has proven to be highly beneficial because 
it enables the inference of current patient medical 
condition through access to a continuous stream of 
data. This trend has been observed in various HIEs, 
emphasizing the advantages of strengthened collabo-
ration between hospitals and clinics ［16,17］.

A notable feature of Mame-NET is its inclusion 
of home nursing facilities, dental clinics, and phar-
macies in its framework since its introduction in 
2013. While some hospital stakeholders were initial-
ly skeptical about expanding the scope of accessible 

Table 1. Number of logs between institutional types

Figure 1. Medical information accessed by each type of institutions.
The number of times accessed is displayed on a logarithmic graph. Medical records on Mame-NET were the most 
frequently viewed by each type of institution; summaries had few views.

Browsed institutions
Browsing institutions Hospitals Clinics Pharmacies
Hospitals 2,068 764  4
Clinics 16,874 1,465  3
Pharmacies 717 36 38
Home nursing facilities 13,262 2,125  4
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facilities, the current usage of the HIE by home 
care facilities is surpassing that of clinics. Impor-
tantly, some facilities showed extremely high access 
activity, but when calculating access per facility per 
month, it was observed that clinics had 117 and 
home nursing facilities had 342 accesses. This un-
derscores the utility of accessing hospital and clini-
cal information for nursing patients receiving home 
care. This accessibility is a notable benefit in the 
trajectory of future HIEs.

Interestingly, our study anticipated that the utili-
zation of pharmacies would increase; however, the 
actual uptake was poor. It would be advantageous 
for dispensing pharmacists to provide appropriate 
guidance to patients collecting their medications by 
swiftly accessing medical information from health-
care institutions. This aligns with the specialized ex-
pertise expected of pharmacists. Therefore, there is 
a need to explore avenues for improved uptake by 
pharmacies ［18］.

An investigation into the accessed patient infor-
mation was conducted to enhance the utilization of 
Mame-NET. The primary focus was on referencing 
patient medical records （Subjective, Objective, As-
sessment, and Plan）, followed by prescriptions and 
test results. This trend was consistent across hospi-
tals, clinics, and home nursing facilities. Summary 
references were relatively infrequent, suggesting that 
users may have sought more recent and detailed pa-
tient information.

From a technical standpoint, Mame-NET’s abili-
ty to rapidly distribute the information entered by 
healthcare facilities on the server ensures that up-to-
date information for hospitalized patients aligns with 
user preferences. Directly accessing patient informa-
tion, prescriptions, and test results via a tablet or 
computer is more rapid and accurate than contacting 
the attending physician via phone or email. Al-
though originally developed for clinical physicians, 
Mame-NET has become indispensable for home 
care nurses, creating an environment for remote care 
comparable to in-hospital care.

Despite its convenience, Mame-NET faces several 
challenges. While some healthcare institutions use it 
extensively, many do not fully engage with it. HIEs 
have diverse functionalities and are indispensable 
for those accustomed to them; however, global chal-

lenges persist in improving their overall adoption. 
Previous research attempted to identify the factors 
hindering the effective utilization of HIEs, and it is 
important to eliminate the adoption barriers iden-
tified in these cited studies ［19-21］. To increase 
the adoption of HIEs, it is essential to provide a 
detailed analysis of current usage patterns, model 
practical usage scenarios, and generate interest in a 
broader user base. Additionally, if it becomes clear 
that HIEs offer good value for money to health-
care institutions, HIE usage may increase in many 
medical facilities. Thus, future cost studies of HIEs 
should be conducted to support HIE use. It is also 
important for healthcare professionals to be made 
or become aware that HIEs enhance care quality, 
which can be made possible through repeatedly pro-
moting related information by distributing easy-to-
read manuals and other materials.

Limitations and Future Research
Ideally, high activity and utilization of HIEs across 
all affiliated facilities are desirable. However, there 
is considerable variation in usage levels among dif-
ferent facilities. It is crucial to note that the data 
aggregation in this survey was influenced by the 
access counts of super users. In addition, this access 
log investigation was limitated in the information 
obtained regarding non-accessible facilities. If HIEs 
are to be positioned as a cornerstone of the region-
al healthcare infrastructure and actively introduced 
in the community, strategies must be devised to 
encourage more healthcare institutions to adopt the 
system completely. We are committed to ongoing 
investigations and interventions for promoting the 
adoption of Mame-NET.

CONCLUSION

It has been shown that HIEs have expanded their 
utility beyond the initially envisioned collaboration 
between hospitals and clinics to include applications 
in home healthcare. This constitutes a significant 
discovery, indicating the future direction of HIEs. 
To further improve HIE adoption, it is essential to 
have a detailed analysis of current usage patterns, 
model practical usage scenarios, and generate inter-
est in a broader user base.

26 NAGOSHI et al.



Ethics Approval
The study was conducted in accordance with the 
principles of the Declaration of Helsinki. This study 
was approved by the Institutional Review Board of 
Shimane University （20210921-1）. Informed con-
sent was not obtained for this study, as it was con-
ducted in accordance with the terms of the Shimane 
Medical Information Network Association, which 
provided access logs of Mame-NET.

Autor Contribution
K.N. designed the study, the main conceptual ideas, 
and the proof outline and collected the data on Ma-
me-NET. S.M. analyzed the collected access logs. 
K.N. wrote the manuscript with support from T.T., 
H.S., S.K., and T.M.. All the authors discussed the 
results and approved the manuscript.

Acknowledgments
We express our heartfelt gratitude to the Shimane 
Medical Information Network Association, who pro-
vided dedicated support for the investigation, and to 
Techno Project Co., who extracted access logs from 
the server.

Funding
The authors received no specific funding for this 
work.

Conflict of Interest
The authors have declared that no conflict interests 
exist.

REFERENCES

1） Ministry of Health, Labour and Welfare. Survey 
of medical institutions; 2020. e-Stat. https://www.
e-stat.go.jp/statistics/00450021. （updated March 
24, 2023. Accessed December 30, 2023）. （in 
Japanese）

2） Japan Medical Association Research Institute. 
JMA Research Institute Working Paper: Overview 
of Nationwide Regional Medical Information Col-
laboration Network Utilizing ICT （2022 Edition）. 
Japan Medical Association Research Institute. 
https://www.jmari.med.or.jp/result/working/post-
3866/. （updated September 13, 2023. Accessed 

December 30, 2023）. （in Japanese）
3） Bloomrosen M, Berner ES. Findings from the 

2022 Yearbook Section on Health Information 
Exchange. Yearb Med Inform. 2022;31（1）:215-8. 
Epub 20221204. doi: 10.1055/s-0042-1742534. 
PubMed PMID: 36463880; PubMed Central PM-
CID: PMC9719787.

4） Park H, Kang SH, Lee YS, Lee IS, Hwangbo 
Y, Cho K. Global Trends of Regional Health 
Information Systems and Suggested Strategic Uti-
lization of their Medical Information. Healthcare 
Informatics Research. 2021;27（3）:175-81. doi: 
10.4258/hir.2021.27.3.175.

5） Juhr M, Haux R, Suzuki T, Takabayashi K. 
Overview of Recent Trans-Institutional Health 
Network Projects in Japan and Germany. Jour-
nal of Medical Systems. 2015;39（5）:50. doi: 
10.1007/s10916-015-0234-2.

6） Trejo AC, Treuille SD, Alcántara IC. Imple-
menting an Integrated Large-Scale Clinical Infor-
mation System for ISSSTE’s Hospital Network in 
Mexico. SN Compr Clin Med. 2021;3（2）:444-53. 
Epub 20210124. doi: 10.1007/s42399-020-00713-
2. PubMed PMID: 33521563; PubMed Central 
PMCID: PMC7826294.

7） Gao J, Fan C, Chen B, Fan Z, Li L, Wang L, 
et al. Telemedicine Is Becoming an Increasingly 
Popular Way to Resolve the Unequal Distribution 
of Healthcare Resources: Evidence From Chi-
na. Front Public Health. 2022;10:916303. doi: 
10.3389/fpubh.2022.916303.

8） Ido K, Nakamura N, Nakayama M. Miyagi Med-
ical and Welfare Information Network: A Backup 
System for Patient Clinical Information after the 
Great East Japan Earthquake and Tsunami. To-
hoku Journal of Experimental Medicine. 2019;248
（1）:19-25. doi: 10.1620/tjem.248.19.

9） Nakayama M, Inoue R, Miyata S, Shimizu H. 
Health Information Exchange between Specialists 
and General Practitioners Benefits Rural Patients. 
Applied Clinical Informatics. 2021;12（03）:564-72. 
doi: 10.1055/s-0041-1731287.

10） Taura N, Matsumoto T, Honda M. The Eval-
uation of the Medical Information Exchange on 
24-Hour Operation at North Kyushu Area in Ja-
pan. Medinfo 2019: Health and Wellbeing E-Net-
works for All. 2019;264:1789-90. doi: 10.3233/

27Visualization of usage status of HIE



shti190649.
11） Matsumoto T, Honda M. The Evaluation of 

the Health Information Exchange with the Num-
ber of Usage and the Introduction of Outpatient 
to the Hospitals at Nagasaki Japan. Medinfo 
2017: Precision Healthcare through Informatics. 
2017;245:1373-. doi: 10.3233/978-1-61499-830-3-
1373.

12） Matsumoto T, Taura N, Honda M. The Impact 
for Medical Management of the Health Informa-
tion Exchange Through Changes of the Number 
of the First Visit Patients and Admission Patients 
in Japan. Medinfo 2019: Health and Wellbe-
ing E-Networks for All. 2019;264:1726-7. doi: 
10.3233/shti190617.

13） Matsumoto T, Taura N, Kawasaki K, Masuzaki 
H, Honda M. The Impact of the Health Informa-
tion Exchange System for the hospital manage-
ment in Japan. Acta Med Nagasaki 2020;64:39-
44. doi: 10.11343/amn.64.39.

14） Okada M, Ishida H, Watanabe S, Shiratori Y. 
Framework of Performance Measures for Health 
Information Exchange （HIE）. Stud Health Technol 
Inform. 2017:245:1103-1107. doi: 10.3233/978-1-
61499-830-3-1103.

15） Shimane Medical Information Network Associa-
tion. Circle of connection with Mame Net. https://
www.shimane-inet.jp/index.html. （updated Novem-
ber 30, 2023. accessed December 30, 2023）. （in 
Japanese）

16） Pendergrass J, Ranganathan C. Institutional 
factors affecting the electronic health information 
exchange by ambulatory providers. Health Pol-
icy Technol 2021;10（4）:100569. doi: 10.1016/
j.hlpt.2021.100569.

17） Shimizu N, Kotani K. Health information ex-
change in relation to point-of-care testing in home 
care: Issues in Japan. Clinica Chimica Acta. 
2022;532:10-2. doi: 10.1016/j.cca.2022.05.013.

18） Hettinger KN, Snyder ME, Adeoye-Olatunde 
OA, Russ-Jara AL. Usability Evaluation of a 
Community Pharmacy Health Information Ex-
change Interface Prototype. Appl Clin Inform. 
2023;14（4）:811-821. doi: 10.1055/a-2145-6980.

19） Vest JR. More than just a question of technol-
ogy: Factors related to hospitals’ adoption and im-
plementation of health information exchange. Int 
J Med Inform 2010;79:797-806. doi: 10.1016/
j.ijmedinf.2010.09.003

20） Chen M, Esmaeilzadeh P. Adoption and use 
of various health information exchange methods 
for sending inside health information in US hos-
pitals. Int J Med Inform 2023;177:105156. doi: 
10.1016/j.ijmedinf.2023.105156.

21） Esmaeilzadeh P. Identification of barriers affect-
ing the use of health information exchange （HIE） 
in clinicians’ practices: An empirical study in the 
United States. Technol Soc. 2022;70:102007. doi: 
10.1016/j.techsoc.2022.102007.

28 NAGOSHI et al.


