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In this way, the Japanese government employed a method
of concentrating the investment of funds into certain insti-
tutions by deciding the subsidy allocation for EMR adoption
according to the size of medical institutions. This was an
expedient means of effectively distributing a limited national
budget that was only about USD $622 million. Japan's case
demonstrates that it would be possible to raise the rate of HIS
adoption at hospitals even with a limited national HIS budget
by concentrating investment of the budget in facilities that
have been clearly identified as the target for HIS adoption.

The Japanese government was also inventive with the way
of establishing conditions when granting subsidies. Liu et al.
reported that the advantages of CPOE were understood early
on in Japan and progress has been made in its adoption [24].
Even today, CPOE has a higher rate of adoption than EMR
in Japan, and CPOE adoption is regarded as the stage before
of an EMR system. However, regarding assistance to medical
institutions for HIS adoption costs, the government would not
approve the granting of a subsidy for CPOE adoption only; it
made combined adoption with an EMR system a condition of
financial support. This was an effective means of raising the
rate of EMR adoption, since medical institutions may adopt
systems without EMR, if HIS adoption had been left up to each
medical institution. Hence, if a country provides assistance
to medical institutions for HIS adoption, the requirements for
subsidy should be established in accordance with its policy
vision, specifying which kinds of systems need to be adopted.

Another factor why EMR adoption is behind CPOE adop-
tion is that previously EMR was not legally accepted as official
medical records. EMR was legally approved in 1999 to release
medical institutions from the cost and work for keeping paper-
based medical records. This is a major factor behind the
growth in EMR adoption.

A factor that has affected the adoption of health infor-
mation systems at hospitals is the diagnostic procedure
combination (DPC) system [11] of comprehensive payment
of hospitalization medical expenses during the acute phase
of a condition, which began in 2003. The number of hos-
pitals wishing to apply the DPC system has grown, since
many medical institutions that had switched from the con-
ventional fee-for-service reimbursement system to the DPC
system saw a rise in hospitalization revenue; as of july 2008,
the number of hospitals using the DPC system had grown
to 713 [29]. One requirement for getting approved as a DPC
hospital is the need for the medical institution to submit med-
ical records as computerized data (DPC format data) to the
national government, A health information system is needed
to efficiently prepare computerized data. For that reason it
is thought that many medical institutions that wished to be
approved as a DPC hospital had adopted a health informa-
tion system, and it can be assumed that this has resulted
in the rise in the rate of IT adoption at hospitals. In 2008,
there were 571 DPC hospitals with at 200 or more beds {29},
which is 21% of hospitals with at least 200 beds (2709 facil-
ities). The rate of EMR adoption at hospitals with 200 or
more beds was 23.6% (n=638) in 2008, and so both percent-
ages are nearly the same. In this way, there are incentives
for hospitals to adopt and use a health information system
to receive advantageous payments from the medical fee in
Japan. The development of this kind of financial incentive is

an effective means for spreading the use of health information
systems.

4.2.  Factors affecting EMR adoption in clinics

The rate of EMR adoption in clinics in Japan (20.9%) is low
compared to the rate of adoption in Japanese hospitals with at
least 200 beds. This is attributable to the fact that the Japanese
government'’s policy for health IT adoption was focused on
hospitals with at least 200 beds.

Furthermore, there are few merits for clinics to adopt EMR,
so that clinics are reluctant to adopt EMR. According to a ques-
tionnaire survey by Yasunaga et al. [13], reasons why clinics
(n=1524) do not adopt an EMR system include: “The workload
of doctors would increase (58.4%),” “The cost is high (51.3%),”
and “We are used to the paper system (44.2%).” There are
approximately 99,000 clinics in Japan and about 117,000 GPs in
2008 [25,26], so that many clinics have only one or two doctors.
That is why, for clinics, there is no advantage such as multi-
ple doctors referencing an EMR at the same time and also little
economic effect from the ability to eliminate the space for stor-
ing paper records, since clinics do not have as many patients
as hospitals. Hence, they cannot find advantages that exceed
the high cost of EMR adoption.

Health information systems in Japan developed out of med-
ical accounting systems, whose rate of adoption in 2011, at
81% (n=80,289) [25,26], was higher than the rate of EMR adop-
tion. Nevertheless, health information systems for clinics are
limited to medical accounting systems and have not devel-
oped to include EMR implementation. This may be because
GPs think that, compared to the advantages obtained from
adoption of a medical accounting system (e.g. the ability to
greatly reduce the work of a medical institution to bill a pay-
ments authority for medical costs), EMR adoption offers no
further benefits.

According to survey results submitted to the Central Social
Insurance Medical Council, which decides the fixed prices of
medical care in Japan [30], the maintenance costs for health
information system adoption per clinic would come to nearly
USD $20,000 per year even for facilities with no beds. In con-
trast, the only financial incentive prepared for clinics besides
a subsidy was the payment of a mere 30 US cents per per-
son on a patient’s first visit if a medical accounting system
and some other health information system was used and elec-
tronic billing performed between April 2006 and March 2010.
The authors estimate that the incentive paid to institutions
that had adopted a health information system was about USD
$440 per year. However, this amount is equivalent to 2% of
the maintenance costs for health information system, and so
it is hard to image that it had a big effect on increasing the
rate of HIS adoption. Compared to the support provided to
hospitals, these aids were very small. If a financial incentive
were to be considered, it would most likely have to be reflected
significantly in the medical fee.

Parallel to promoting the spread of EMR use in clinics, Japan
established the goal of moving medical accounting systems
(for the processing of bills for medical services) online. The
New IT Reform Strategy laid out the goal of having a com-
plete online medical billing system until the beginning of fiscal
2011, and the MHLW announced once that it would make that
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mandatory. One probable reason for that move is that the gov-
ernment could have had the aim to spread of computers and
networks in clinics for medical billing systems to develop the
use of EMR systems in the future. However, the Japan Medical
Association, the Japan Dental Association, and the Japan Phar-
maceutical Association objected and some doctors in private
practice brought a lawsuit against the national government
demanding nullification of online medical billing. As a result,
the national government abandoned the idea of a complete
online medical billing system. In many countries with a high
rate of EMR adoption in clinics there was financial assistance
from the government, leadership from medical associations
(Australia, England, Netherlands, etc.) or mandatory electronic
billing (New Zealand) [31], but those were not substantively
present in Japanese primary care. These absences are thought
to be a factor that hinders the spread of IT among GPs.

5. Conclusion

In Japan, the rate of HIS adoption was relatively high in hospi-
tals with 200 or more beds, but low in hospitals with less than
200 beds and clinics. The rate of CPOE adoption was higher
than that of EMR adoption. The policy target of New IT Reform
Strategy was not achieved. The factors that encouraged EMR
adoption for hospitals with 200 or more beds were the subsidy
of national budget, legal approval of EMR, and the introduction
of DPC systems. There is less financial support for small hos-
pitals than hospitals with 200 or more beds. For clinics, there
are few merits, less subsidy, lack of cooperation from medical
associations, and failure of mandatory electronic billing.

Giving financial incentives is an effective means of raising
EMR adoption rate. For wide usage of HIS, the more financial
support and incentive may be necessary for small hospitals
and clinics. It is hoped that these lessons from Japan will serve
as important knowledge for policy makers thinking of raising
the rate of HIS adoption.

6. Limitation

We could not obtain the linked data of institutions that
adopted HIS and received financial support to analyze in
detail. We would like to research them in the future.
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Summary points
What was known before the study?

The Health Information Technology has the potential
to improve medical quality and reduce medical costs
for society as a whole.

In 2006, Japanese government formulated “The New IT
Reform Strategy” and set a goal to promote the spread
of EHR and CPOE.

According to Yasunaga et al., the percentage of insti-
tutions that had introduced EMR as of February 2007
was 10.0% for hospitals and 10.1% for clinics.

.

What this study added to our knowledge?

In 2011, EMR adoption rate is 20.1% and CPOE adoption
rate is 36.6% in Japanese hospitals (8605 facilities).

In general clinics (99,547 facilities), the rate of EMR
adoption is 20.9% in 2011.

The rate of EMR and CPOE adoption in hospitals with
200 or more beds is higher than those of hospitals with
less than 200 beds.

The factors that encouraged EMR adoption for hospi-
tals with 200 or more beds were the subsidy of national
budget, and giving financial incentives is an effective
means of raising EMR adoption rate.
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Nagayama Takanori  Murakami Yuichi  Hiramatsu Haruhiko  Miyamoto Masaki
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In the Hospital of Hyogo College of Medicine, the hospital information system has been used as a ordering system
about ten years. However, various problems and troubles had been appeared by number of years progress. Therefore,
discussed about the the budget, our works and specifications of our hospital, and then, we made a plan in order to rene
old hospital information system. Our renewal plan consists of two step constructions, and finally, we use this system
clectronic medical recoding system in our hospital.In the Ist term of this plan, we replaced all hardwares of and
ordering system and uscd as a new ordering system. Then, in the 2nd term, we considered about functions of a new syst
and operating rules in order to use a new system as a clectronic medical recording systent.As a result, we started to use
EHR on February 25, 2013, and it it has become possible to release at any time of the function and distributed the bur
system updates.On the other hand, because the system assumes the EHR, there are some problems when it is used
ordering system.
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Smart devices. such as smartphones and tablets, have been rapidly spread and applied various ficlds in these days.
medical staffs have begun using these smart devices for their works in a hogpital, too. On the other hand. in a hosp
are many desktop PCs and laptop PCs in order to use hospital information systems. These PCs increase at the hosp
with the computerization of a hospital. As the number of PCs increases, work space in the nurses' station b
insufficient. In this paper, we aimed at the resolution of the space deficiency and efficient nursing work that usin
device in hospital ward. Also in the Hospital of Hyogo Collcbc of Medicine, it was assumed that simifar pmblcm ocel
computerization of the chart. A pact of function on the nursing support system of PDA that had doue on triat since 20]
implemented to the smartphone. And it evaluated that about from using condition and questionnaire. As the res
function of chcckmg injection of the smartphone was proven to be useful. After that, the smartphone added the fund
update picture using the camera, and the pressure uleer team started to use this function. We get results the smart devi
be usetul for the problem solution in hospital ward work.

Keywords: Smartphone, hospital ward work, injection operation, PDA
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Construction and Problems of an Intensive Care System expandeg

the cooperation with the Electronic Health Record System
Kumekawa Noriko  Hiramatsu Haruhiko  Miyamoto Masaki  Honjo Hideyuki
Information Center, Hyogo College of Medicine

The Medical Care Center of Hyogo College ol Medicine which has been opened in March, 2013. In this center,
intensive care units such as ICU and NICU have moved and we constructed a new intensive care system in order to
medical care records for these units. Medical stafls in this center want 1o use intensive care department systems
however, other staffs except intensive care units want o manage overall medical records of patients in the medic
center on PCs of the electronic health record system of the hospital.

In this paper, we report about construction and problems of a new intensive care system for the medical care cente
system are expanded the cooperation with the electronic health record system which are used in out hospital.

As a resull, various works of stafls in the intensive care units efficiency improved, so that, staffs can write recoy
check indicates only using the intensive care systent. However, we have some problems based oun dilference of fu
between the electronic health vecord system and the intensive care system. :

Keywords: Intensive Care System, Electronic Health Record System, cooperation
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Construction of the IP Telephony Network in a Hospital

Hiramatsu Haruhiko  Shimomura Osamu  Takahashi Tsubasa Miyamoto Masaki
Information Center, Hyogo College of Medicine

Recently, smant devices such as smartphones and tablets have been widely spread and applied various fields. Iy
hospital, medical staffs hope (0 use a smartphone as an internal phone in order (o communicate with other staffs.

In this paper, we veport about the [P telephony Network in Hyogo College of Medicine. This telephony Network was b
for the purpose of replacement PHS which has been used for maay years in order to communicate between medical stafly
our hospilal, and then, we distributed smartphones and 1P telephones which were connceted to the wireless LAN in
hospital in March, 2013. However, we got various problems about the use of smariphones and telephony systems thro
the construction of this IP telephony Network.

Keywords: PHS, IP telephony, SmartPhone
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Healthcare Information Systems: Past and Future Dream
Miyamoto Masaki

Medical informatics, Hyogo College of Medicine

The dreams which were cherished at the start of the clinical introduction of healthcare information systems (particularly
hospital information systems) have by now been almost completely realized. During this period, there have not only been
advances in computer technology but also other various relevant technological innovations and environmental changes. You
may think that there is nothing more to be done. now that these past dreams have been realized. In fact, however,
technological advances march on endlessly, and people begin to dream new dreams. Gazing into the future, we become
aware of what we should do next. In this paper, 1 will review the time since I began to be involved in healthcare information
systems and will talk about my dreams for the future.

Keywords: Healthcare Information Systems, Hospital Information Systems, Dreams for the future
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Requisites for Safer Regional Linkage of Healthcare Information

Miyamoto Masaki"  Adachi Kouhei ' Kawashima Ryuichi®  Saito Yukio™
Ohta Yoshio™  Yano Kazuhiro™  Ishikawa Hiromi ™

"Hyogo College of Medicine  “The Hyogo Prefectural Medical Association

N fﬂl/{ i l IPSLL
AR TES 5 R (T VR A

“Fujitsu Limited “Kagawa Prefectural Central Hospital  “Japan Medical Association N
i JLc‘:L. fiy % &"/! i”L‘.’.".U).'I‘: YNIRRR Y T 0 0 ifid A LR (RN TS AR AN
In recent years, new attempts have been begun to plan and establish a regional healthcare information linkage system “&3& (5 1 B Lo i i F )W DHLNTD,
vatious districts of Japan. These cfforts are set within the framework of the Regional Healtheare Regeneration Fund. It LT T 00 Bl 3R 2 1T f)\m/ W sl 5 Bhylz

recognized that the establishment of such systems and their management after introduction at the government’s initiati ity -
present diverse open issues, including important problems related to security and individual authentication modes.
Hyogo Prefecture, a system development based on the above-mentioned plan has been authorized and implemented in son
districts. In some of these districts, however, the request for the cooperation of the local medical association was mide all
the system design was completed.
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As a result, some problems have been found in the system that was developed, and there have been arguments about ho 'f,&:}_:}m NAUHY Py i h}) P / e 5 E}’ b
to achieve safer regional linkage of healthcare information. Afler discussions with the stafl of these local medic IR ” PKIU) ) A5 XILaHm, 4 (/;{le
associations, the Hyogo Prefectural Medical Association proposed some basic requirements and recommended the use of U h[u!) M0 %% (“ o p Lays /\H R S e L
Japan Medical Association's Certificate Authority (H-PKI). During the planned meeting, the significance of H-PKI an ‘})(JL” ; NP X AL o AT L

issues related to H-PKI will be discussed, including presentations by some districts actually utilizing it. Presentation will
also made by a system manufacturer and by the Japan Medical Association concerning the current status and fulu
perspectives of H-PKIL
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Development of the diagnostic imaging e-learning system in upper

gastrointestinal tract endoscope images
SASAI KOSUKE" NAKANO TOSHIAKI® ISHII MIKA”®  AMIYA MICHIYO™
MIYAMOTO MASAKI™

“'Healthcare IT Solutions Business Unit Healthcare Company KONIKA MINOLTA, INC.
“Division of Medical Informatics, University Information Center, Kansai Medical University
“Non-Profit Organization Medicalshinansha
“Information Center, Hyogo College of Medicine

Because of improvement in the inspection aceuracy by digitization, and reduction of patient’s pains by improvement in
sensitivity of image sensor and in apparatus, cndoscopy can receive now in many medical facilitics. However, on the other
hand, the education of the physician of digestive tract internal medicine has taken huge time and labor cost. In order to
improve a physician's diagnostic imaging capability clficiently. we developed the c-learning system in the upper
gastrointestinal endoscopy which is a step of the beginning of endoscopy.

The diagnostic imaging knowledge base structured by procedure, region, finding, diagnosis, and the case database of
about 100 cases which consist of case images, sex/age, confirmed diagnosis, interpretation structured by the diagnostic
imaging knowledge base are built into this system. The system refers to a case database, and judges the number of region,
finding, diagnosis which needs to answer, and generates the answer column automatically. A user chooses region, finding,
and diagnosis from the list, seeing images. and clicks the answer cheek button. The system compares with the combination

of region, linding, and diagnosis which the user answered and the combination of a correet answer awtomatically, and shows
correet or incorrect, 4 model answer, ete.

To the developed system, ten evaluators well versed in medical information performed evaluation of a total of 60 items

over an average of 5.3 hours per one person. As a result, although some improving points have been extracted, it was an in
genceral good result.
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