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Abstract

The goal of this study is to examine the trends of Electronic Health Record (EHR) adoption among hospitals in Japan compared to
those in the United States. Japan’s nationwide survey of hospitals was utilized to extract the EHR adoption rates among Japanese
hospitals. Comparable datasets from the Healthcare Information and Management System Society (HIMSS) and the American
Hospital Association (AHA) were utilized to extract EHR adoption rates among U.S. hospitals. The trends of EHR adoption were
stratified and analyzed by hospital size and hospital ownership status. As of 2014, the U.S. hospitals had a wider adoption of ‘basic with
clinical notes” EHRs compared to Japan (45.6% vs. 27.3%), but large hospitals (400+ beds) in Japan have shown a similar adoption rate
of EHR systems than those of U.S. (65.6% vs. 68.5%). Governmental hospitals tend to be more advanced in EHR adoption than non-
profit hospitals in Japan (53.0% vs. 21.5%). Non-profit hospitals show the highest adoption rate of ‘basic’ EHR systems in the U.S. as
0f 2014 (63.3%). Using the “certified’ definition of EHRs, the EHR adoption rate was close to 96% among U.S. hospitals as of 2016;
however, updated EHR adoption data from Japanese hospitals has yet to be collected and published. U.S. and Japan have considerably
increased EHR adoption among hospitals; however, this analysis indicates different trends of EHR adoption among hospitals by size
and ownership status in both countries. Learnings from government programs supporting EHR adoption in the U.S. and Japan can be
helpful in planning useful strategies for future hospital-oriented health IT policies in other developed nations.
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Introduction

EHR systems are getting prevalent in hospitals worldwide
[1-3]. Regardless of the local definitions of EHRs and hospi-
tal denominators, which are often non-comparable, the adop-
tion of EHRs has reached historical levels among developed
countries. For example, based on the U.S. definition and cer-
tification of EHRs, the adoption of ‘basic’ EHRs among non-
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federal acute-care U.S. hospitals has reached 83.8% in 2015
[4, 5]. Japan’s rate of EHR adoption among hospitals has
reached 34.2% in 2014 [6], and South Korea has achieved
58.1% adoption in 2015 [7]. Among physicians, EHR adop-
tion has been close to 99% in Norway, Sweden, U.K.,
Netherlands and New Zealand since 2015 [8—10].

A national EHR adoption rate refers to the percentage of
hospitals (or physicians) using EHR in a country; however,
most of these national rates are not comparable due to the
differences and ambiguities in the definition of what con-
stitutes an EHR (e.g., minimum functionalities), the selec-
tion of the hospitals (e.g., hospital categories; denominator
representation), and different time lags for reporting (e.g.,
annual rates versus biennial and triennial rates). For exam-
ple, in Japan, EHR adoption among hospitals is measured
every three years by a mandatory survey assuming an ex-
tensive definition for EHR functionalities, while the U.S.
uses various mechanisms (federal, associations, and com-
mercial) to track EHR adoption among hospitals on an
annual basis using different definitions of EHR functional-
ities (e.g., certified vs. basic) [5, 11, 12].
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EHR adoption in Japan

The EHR adoption rates in Japan are surveyed every three
years by the Ministry of Health, Labour and Welfare
(MHLW) [13-15]. Responding to the MHLW survey is con-
sidered mandatory for all medical institutions (including hos-
pitals and clinics). According to the latest MHLW survey in
2014, the average rate of EHR adoption, either totally or par-
tially, among general hospitals in Japan has been 34.2% [6,
13]. In the earlier surveys dating back to 1999, MHLW has
utilized the Computerized Physician Order Entry (CPOE)
concept instead of the term EHR due to past regulations de-
fining an official medical record [16]. In 2001, MHLW pub-
lished the “Grand Design” for the development of health IT in
Japan, which since has promoted the growth of EHRs in Japan
[15-17].

The rate of EHR adoption among Japan’s hospitals has
gradually increased over the last decade; however, the rate
significantly varied, depending on the size of hospitals. The
average rate of EHR adoption has transitioned from 10.8%
(2008), to 17.3% (2011) and to 27.3% (2014) [6]. In 2014,
more than 65.6% of hospitals with 400+ beds had EHRs
whereas only 14.2% of hospitals with fewer than 100 beds
had EHRs at the point of care (excludes hospitals that partially
adopted EHR systems) [13].

EHR adoption in the U.S.

The U.S. nationwide policies and programs were implement-
ed through the Health Information Technology for Economic
and Clinical Health (HITECH) Act of 2009 [18, 19] and the
Federal Health IT Strategic Plan [20, 21], resulting in the rapid
adoption of EHRs that satisfied the Meaningful Use (MU)
requirement in the U.S. [22] The EHR Incentive Program,
managed and administered by the Centers for Medicare and
Medicaid Services (CMS), provided hospitals and office-
based physicians with the financial incentives to facilitate
the adoption of ‘certified” EHRs [23, 24]. The MU program
was released in multiple stages requiring various objective and
optional measures for the ‘meaningful use’ of EHRs by U.S.
non-federal hospitals [19]. MU stage-1 focused on data cap-
ture and sharing (2011-2012), and subsequent regulation for
stage-2 focused on advanced clinical processes (2014) [22].
MU stage-3 was proposed in 2015, but as a result of the 2015
Medicare Access and CHIP Reauthorization Act (MACRA)
and implementation of its provisions for the 2017 program
year, the MU program has been replaced by the Accessing
Care Information component of the Medicare Quality
Payment Program [25].

In 2008, only 9.4% of non-federal acute care hospitals
adopted a ‘basic’ EHR with electronic clinical record, medi-
cation, and some result management functions. In 2015, over
80% of non-federal acute care hospitals adopted at least a
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‘basic EHR with clinician notes’, and around 96% of them
had a certified EHR [5].

In this manuscript, we present the status of EHR adoption
in Japan from 2008 to 2014, and compare this trend with that
of the U.S. by hospital size and ownership. The manuscript
concludes with a policy discussion on the implication of the
precedents in the U.S. for the further advances of EHR adop-
tion in Japan.

Methods
Hospital definition reconciliation

Comparing the trends of EHR adoption in the U.S. with that of
Japan required defining groups of hospitals representing the
same underlying concepts. We investigated the difference of
hospitals’ characteristics in both countries from 2008 to 2014.
In general, features of the hospitals have not changed substan-
tially from 2008 to 2014 in either U.S. or Japan (see Table 1).

More than half of hospitals in the U.S. are small size (0-99
beds), whereas more than half of hospitals in Japan are medi-
um size (100-399 beds). Over 65% of hospitals in the U.S. are
located in urban areas whereas only 40% of hospitals in Japan
are considered urban. Notably, one-quarter of hospitals in the
U.S. are for-profit even though the majority are non-profit (see
Table 1). Over 80% of hospitals in Japan are non-profit and

Table 1 Characteristics of U.S. and Japanese hospitals*

2008 2011 2014

Japan U.S. Japan U.S. Japan U.S.
Size
Small (6-99 beds) 38% 53% 37% 54% 36% 55%
Medium (100-399 beds) 53% 38% 53% 38% 54% 37%
Large (=400 beds) 9% 8% 10% 8% 10% 8%
Location
Urban 38% 65% 40% 65% 40% 67%
Rural 62% 35% 60% 35% 60% 33%

Ownership status
Government - National Level 3% 3% 3% 3% 4% 3%
Government - Local Level 15% 22% 15% 21% 14% 20%

Non-profit hospital 82% 49% 82% 50% 82% 50%
For-profit hospital** - 25% - 26% - 26%
Teaching status

Teaching hospital 13% 29% 12% 30% 12% 33%
Non-teaching hospital 8% T1% 88% 70% 88% 67%

*Sources: American Hospital Association (AHA) for the U.S.; and,
Survey of Medical Institutions (MHLW) and Overview of Residency
Program for Japan

**Japan does not have for-profit hospitals
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none are for-profit due to the Medical Care Act mandating
non-profitability of medical institutions (article 7 section 5
and article 54) [26].

There is also a relatively remarkable difference in teaching
status. In the U.S., around 30% of hospitals are considered
teaching-related hospitals (major or minor), with the propor-
tion of teaching hospitals gradually increasing since 2008. On
the other hand, slightly over 10% hospitals in Japan are con-
sidered teaching hospitals (either university hospitals or clin-
ical training hospitals) [27, 28].

Matching criteria was used to group hospitals by size and
ownership when making comparison between the U.S. and
Japan [29-31]. See Appendix A (Tables 2, 3, 4 to 5) for addi-
tional details about the U.S. and Japanese hospital
comparisons.

EHR definition reconciliation

Before comparing the EHR adoption rate in Japan and the
U.S., we reconciled the definitions of EHRs between the dif-
ferent data sources and recalculated adoption rates if necessary
to reflect the closest comparable rates. In the U.S., a ‘certified’
EHR is defined as an EHR technology that has been certified
to meet federal requirements of the CMS’ EHR incentive pro-
gram [22]. A number of U.S. data sources have collected
additional EHR functionalities, going beyond MU require-
ments, thus generating additional definitions for EHRs such
as ‘basic’ EHRs (perhaps a misnomer as it refers to a more
comprehensive EHR compared to the ‘certified” EHR) [11,
32, 33]. The Office of the National Coordinator for Health
IT (ONC) defines the electronic functions required for hospi-
tal adoption of an EHR system through a consensus expert
panel [11, 19]. A ‘comprehensive’ EHR has also been defined
in the literature [11]. The literature also splits the ‘basic’ EHR
definition into ‘basic without clinical notes’ and ‘basic with
clinical notes’ [34]. Basic EHR adoption requires that each
function be implemented in at least one unit of the hospital
[32, 34]. An EHR system that included all required functions
in all clinical units was classified as comprehensive [7, 34].
See Appendix B (Table 6) for additional details about the
comparison of basic [without clinical notes], basic with clini-
cal notes, and comprehensive EHRs.

In Japan, the MHLW survey of hospitals focuses on adop-
tion of EHR and CPOEs [14]; however, there is no consensus
on what functionalities constitute the essential elements nec-
essary to define an EHR in the hospital setting in Japan. Based
on a prior survey [34], the commonly used EHR in Japan is
closest to functionalities of the ‘basic EHR with clinical
notes’. Consequently, we compared the adoption rate of basic
EHRs with clinical notes in the U.S. with that of Japan. The
following EHR functions are required for the “basic EHR with
clinical notes”: capturing patient demographics, physician
notes, nursing assessments, problem lists, medication lists

and discharge summaries as well as an order entry system
for medications and the ability to view lab, radiology, and
diagnostic test reports.

Data sources

Japan The statutory inquiry called “Static Surveys of Medical
Institutions” (the survey) conducted by the MHLW every
three years (i.e., 2008, 2011, and 2014) was the primary
source for examining the status and trend over time of EHR
adoption at medical institutions in Japan [13]. Results for the
2017 survey will not be released until 2019.

United States Data were extracted from the American
Hospital Association (AHA) Annual Survey and AHA’s
Information Technology (IT) Supplement [31]. HIMSS’
Analytic database (a.k.a. EMRAM) was also utilized [35].
CMS’ MU adoption rate data were not used in this study
due to major differences between the definitions of ‘certified’
EHRs and ‘basic’ EHRs thus making it incomparable to
Japan’s EHR adoption rate.

Scope

The scope included all types of comparable hospitals in
the U.S. and Japan as of 2008, 2011, and 2014. The anal-
ysis excluded outpatient settings and non-hospital
clinics.

Japan Hospitals are often defined as healthcare organizations
with 20+ beds [16]. The latest MHLW report shows that there
are 8414 hospitals in Japan as of October 2017 [14].

United States HIMSS dataset covers more than 60% of hos-
pitals in the U.S. [35] The AHA Annual Survey covers all
hospitals identified by the AHA as open and operating as a
hospital [31]. The AHA report shows that there are 5564 hos-
pitals in the U.S. as 0of 2017 [36].

Analysis

We utilized the survey of all hospitals that are members of the
AHA and that are comparable to MHLW in Japan for the
presence of specific EHR functionalities. Using a comparable
definition of EHRs, we determined the proportion of hospitals
that have ‘basic with clinical notes” EHR systems, and then
compared the trend of EHR system adoption in the U.S. with
that of Japan. We also examined the relationship of adoption
of EHRs to specific hospital characteristics such as size or
ownership. The trends of EHR adoption were analyzed by size
(number of beds) and ownership status in each country (gov-
ernment, non-profit, and for-profit). We used Microsoft Excel
and Access for managing HIMSS EMRAM and MHLW
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datasets, SQL to extract hospital information from AHA, and
R (v3.4.1) to generate the statistics.

Results
EHR adoption by hospital size
Japan

Large hospitals significantly boosted the EHR adoption rates
since 2008 with over 65.6% of large hospitals utilizing ‘basic
EHRs with clinical notes’ as of 2014 (Fig. 1). In contrast to
large hospitals, medium and small hospitals remain low in
EHR adoption even though their rates tripled from 2008 to
2014 (11.3% to 29.3%; and, 4.8% to 14.2%). Notably, in
2014, the rate of EHR adoption among large-size hospitals
was more than twice as high as that of medium-size hospitals
(65.6% vs. 29.3%) and more than four times as small-sized
hospitals (65.6% vs. 14.2%; Fig. 1).

United States
Large hospitals significantly boosted the EHR adoption rates
since 2008 and over 68.5% of large hospitals and 56.2% of

medium hospitals utilize ‘basic EHR with clinical notes’ as of
2014. In contrast to large hospitals, small hospitals remain low

Fig. 1 EHR adoption rate by 80.00 -
hospital size in the U.S. and

Japan*
P 70.00 -

60.00 -
50.00 -
40.00
30.00 -
20.00 -

10.00

0.00

EHR adopters, but its growth rate is significant (almost tri-
pling from 10.6% in 2011 to 32.5% in 2014). Note that the
adoption rates in the U.S. are calculated using the ‘basic EHR
with clinical notes’ definition — which includes a more com-
prehensive criteria than the EHR definition used for the mean-
ingful use program — hence showing lower rates compared to
the adoption rates published by the ONC for the aforemen-
tioned years [4, 5].

EHR adoption by hospital ownership type
Japan

In Japan, the rate of EHR adoption has continuously
increased since 2008 regardless of ownership; however,
the trend of the EHR adoption significantly differs de-
pending on ownership status. Government hospitals
have increased their EHR adoption from 21.0% in
2008 to 53.0% in 2014 while non-profit hospitals have
improved their adoption rates from 8.5% to 21.5% in
the same period.

United States

In the U.S., the rate of EHR adoption has drastically increased
since 2008 regardless of ownership, and unlike Japan, the gov-
ernmental and non-profit hospitals show similar trends except for

Large

2008 2009

2010 2011 2012 2013 2014

. =<h= Japan

Large: 400+ beds; Medium: 100-399 beds; and, Small: fewer than 100 beds

* Based on the ‘basic with clinical notes’ definition of EHRs; U.S. data was generated using HIMSS EMRAM database;
Japan data was generated using MHLW survey. Note that U.S. rates are different from adoption rates reported by the Office of the National Coordinator’s

Meaningful Use program due to the different (stricter/more-comprehensive) definition of EHRs used in this manuscript. HIMSS EMRAM
database does not represent all U.S. hospitals, while MHLW survey represents most of the Japanese general hospitals.
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Fig. 2 EHR adoption rate by 70.00 § Non Profit
hospital ownership type in the 63.3
U.S. and Japan*
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* Note that Japan does not have for-profit hospitals

the for-profit hospitals (Fig. 2). Even though the governmental
hospitals show much higher rates of EHR adoption than that of
non-profit hospitals in Japan, the U.S. governmental hospitals
show a lower rate of EHR adoption compared to non-profit
hospitals (46.5% vs. 63.3% in 2014; Fig. 2).

Overall EHR adoption by hospitals

The average rate of “basic EHR with clinical notes” adoption
in Japan has gradually increased from 10.8% in 2008 to 27.3%
in 2014 (Fig. 3). In comparison, the average adoption rate of a
similarly defined EHR in the U.S. has sharply increased from
3.3% in 2008 to 45.6% in 2014, overtaking the rate in Japan
after 2011. Note that the HITECH Act was implemented in
2009 and promoted the adoption of EHR systems in the U.S.
See Appendix C (Fig. 4) for an overall summary of EHR
adoption rate between U.S. and Japan hospitals.

Discussion

To compare the adoption of EHRs among hospitals of Japan
and the U.S., a comparable definition of EHR was established
and two different data sources (i.e., HIMSS EMRAM for the
U.S. and MHLW for Japan) were used to calculate adoption
rates. Overall, similar trends in EHR adoption were seen in
both countries. Large hospitals tend to have higher EHR adop-
tion rates whereas small hospitals have lower EHR adoption
rates. The average adoption rate of ‘basic with clinical notes’
EHR among hospitals in the U.S. outstrips that of Japan after

2011, growing to 45.6% in 2014 compared to 27.3% in Japan.
Despite these similarities, a few differences were notable
about the trends of EHR adoption.

Notable differences in EHR adoption

The lower rate of EHR adoption among medium to small size
hospitals of Japan compared to the U.S. can be explained by
the fact that the Japanese government has prioritized the hos-
pital subsidies (almost 61% of the incentives from 2000 to
2008) for EHR adoption to 200+ bed hospitals, which made
60% + of the medium-size hospitals ineligible for the subsi-
dies [16]. In contrast, the U.S. government has offered the
EHR financial incentives regardless of the hospital size as
long as they achieved the MU requirements [5, 21].

Governmental hospitals are apt to be larger than non-profit
hospitals in Japan, which possibly has been a factor in the
higher EHR adoption rate among them. In the U.S., however,
governmental hospitals are generally smaller than non-profit
hospitals. The median size of governmental hospitals in Japan
is roughly 300 beds whereas that of governmental hospitals in
the U.S. is around 60 beds [31, 37, 38]. This difference in size,
along with the fact that most federal U.S. hospitals were not
eligible to receive MU incentives for EHR adoption, might
have affected the trend of EHR adoption in U.S. and Japan
based on hospital ownership type.

The U.S. healthcare system’s move toward value-based
care has incentivized hospitals to strive for desired population
health outcomes within fixed budgets [39—43]. These value-
based policies can also be considered a driver to adopt and use
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Fig. 3 Average EHR adoption 50.00 -

rate among hospitals in the U.S.
and Japan* 45.00 -
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* Results represent summary statistics and are not adjusted for hospital size or ownership type.

EHRs as a potential data source to improve the management
of patient populations (e.g., using EHRs for risk stratification
and care coordination) [44-49]. In the Japanese health system,
however, such added incentives to adopt EHRs for population
health management do not apply due to the already existing
universal health care system [26].

Major barriers to EHR adoption in Japan

The common barriers to EHR adoption are similar in both the
U.S. and Japan: inadequate capital needed to purchase and
implement EHRs, the potential adverse effects on workflow,
and the concern about the cost of maintenance and support
after EHR implementation [23, 24,34]. In the U.S., the finan-
cial support by the federal government totaled up to an un-
precedented $27 billion over 10 years; however, there was
limited financial support available (i.e., $622.4 million from
2000 to 2008) for EHR implementation in Japan [16, 17].

National standards for EHR systems are critical for develop-
ing interoperable EHR systems. There were no pragmatic nation-
al standards for EHRs in Japan under past incentives, and each
vendor established their own de-facto standard [37]. New poli-
cies under the experimental approach called “SS-MIX2” have
recently started to gain traction for the implementation of inter-
operable EHRs in Japan [50, 51]. The U.S. has also faced chal-
lenges in developing standards and implementing interoperable
EHRs, however, the federal government and the EHR vendor
community have actively discussed policies, incentives, and de-
velopment of infrastructure to increase interoperability over the
past several years [52-56].
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Recommendations for future EHR adoption policies
in Japan

Future financial incentives for EHR adoption by the Japanese
government might consider “Meaningful Use” of EHRs as a
condition for the subsidies. Similar to the MU program in U.S.,
the MU criteria in Japan should set specific objectives for hospi-
tals to achieve in order to receive the incentives. Due to the lower
adoption of EHRs among small to medium size hospitals, the
Japanese government can prioritize the incentives and perhaps
tailor the MU criteria with more achievable options for those
hospitals [57, 58]. And, perhaps by learning from the lack of
clear interoperability mandates in the U.S. MU’s program [52],
the proposed Japanese MU program may include pragmatic in-
teroperability objectives in the next round of subsidies.

In the broader context of the Japanese universal healthcare
coverage (UHC), EHRs should play a key role for improving
healthcare delivery, as UHC has encountered financial difficulty
to maintain the status quo partly due to the aging population [59].
Aligning the new UHC goals with potential future EHR objec-
tives for new subsidies must be an important function to improve
the efficiency of healthcare in Japan [60]. For example, Japan has
a high ratio of hospital beds relative to its population [13].
Organization for Economic Co-operation and Development
(OCED) reports that the Japanese average length of stay (LOS)
in a hospital is remarkably longer than those of other countries
(16.9 days in 2014) [61]. Thus, MHLW encourages shortening
the LOS by reducing unnecessary long stays, increasing the uti-
lization of hospital beds, and streamlining hospitals in the near
future. In such a context, EHRs will play a key role to preserve
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and exchange patients’ information in an interoperable format
while hospitals are being consolidated.

Limitations

Fundamental differences in underlying factors affecting
the health delivery systems

While we have compared the adoption of EHRs, we did not
control for underlying fundamental differences of healthcare de-
livery systems in Japan and U.S. The central government plays a
substantial role in funding and managing the Japanese healthcare
system, which is structurally different from the U.S. healthcare
delivery system. The Japanese government regulates most as-
pects of the universal public health system, and MHLW sets
the nationwide policy and regulations [26]; however, in the
U.S., the federal government only sets the major outlines of
health care delivery and most details are set by states, health
systems, and hospitals [3]. Consequently, U.S. hospitals often
have direct oversight on their finances and can decide on pur-
chasing the most fit EHR for their organization [19, 32], but in
Japan, the MHLW-directed standardized pricing system, often
limits such options [34].

Lack of comparable terminologies and contextual factors
defining hospitals or EHRs

We tried to make the classification of hospitals as similar as we
could, but there are several categories that do not have compara-
ble equivalents. For example, there is the “church operated”
ownership in the U.S. that does not have an equivalent category
in Japan’s MHLW survey. In addition, there are differences in
social, cultural, or other factors making it difficult to perfectly
compare hospitals in the U.S. with those in Japan. For a similar
reason, comparing the EHR adoption rates between teaching vs.
non-teaching and rural vs. urban hospitals was determined to be
infeasible and hence not covered in this manuscript.

Matching EHR functions and definitions was not ideal.
Although ONC has clear definitions for ‘basic’ and ‘comprehen-
sive’ EHRs in the U.S., Japan has not formed that kind of con-
sensus yet. Based on the literature review, we estimated that the
most prevalent EHR in Japan was a ‘basic with clinical notes’
EHR; however, there are some differences that were not ad-
dressed in this manuscript.

Limitations of data sources to calculate comparable EHR
adoption rates

Although the detailed individual hospital data was utilized in
the analyses of the U.S. EHR adoption, only summarized data
was utilized in the analyses of Japanese EHR adoption. Also,
due to the Great East Japan Earthquake in 2011, the MHLW
excluded the hospitals in some severely damaged area from its

statistics in 2011, although this exclusion only accounted for
less than 2% of all hospitals in Japan [13, 62, 63].

The AHA Annual Survey has an overall 80% response rate,
and an estimation method is applied to impute missing statis-
tical values. Response rate, respondents and non-respondents
may differ by unobserved selection effects [31].

Limitations of the scope of the manuscript

This study only compared the adoption of EHRs among hospitals
and did not evaluate the adoption of EHRs in outpatient settings
(e.g., primary care clinics); hence, recommendations offered for
future EHR incentive programs in Japan should be interpreted
considering these limitations (e.g., lack of outpatient context to
develop a population-level health IT agenda [64, 65]).
Furthermore, at the time this manuscript was authored, MHLW
2017 data was not publicly released thus limiting the comparison
to 2008-2014 despite having access to 2017 U.S. data.

Conclusion

The U.S. and Japan indicate different trends of EHR adoption.
The prevalence of EHR is significantly affected by characteristics
of hospitals (e.g., size and ownership type), as well as govern-
mental policies and incentives for EHR adoption. Further growth
of EHR adoption in Japan will be dependent on the type of
policies targeting hospitals in various sizes and ownerships.
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Appendix A

Table 2 Terminology used to compare Japan and U.S. hospitals

Term Country Description
City designated by government Japan A Japanese city that has a population greater than 500,000 and has been designated as a large
ordinance city by order of the Cabinet of Japan under Article 252, Section 19 of the Local
Autonomy Law [29]. There are 20 cities as of April 2017 [29].

Core cities Japan A Japanese city that has a population greater than 200,000 and has been designated by order
of the Cabinet of Japan under Article 252, Section 22 of the Local Autonomy Law [29].
There are 48 cities as of April 2017 [29].

Metropolitan Statistical Area UsS. A geographic entity delineated by the Office of Management and Budget (OMB) for use by
federal statistical agencies. Metropolitan statistical areas consist of the county or counties
(or equivalent entities) associated with at least one urbanized area of at least 50,000
population, plus adjacent counties having a high degree of social and economic integra-
tion with the core as measured through commuting ties [30].

Micropolitan Statistical Area UsS. A geographic entity delineated by the OMB for use by federal statistical agencies.
Micropolitan statistical areas consist of the county or counties (or equivalent entities)
associated with at least one urban cluster of at least 10,000 but less than 50,000
population, plus adjacent counties having a high degree of social and economic
integration with the core as measured through commuting ties [30].

Metropolitan Division UsS. A county or group of counties (or equivalent entities) delineated within a larger metropolitan
statistical area, provided that the larger metropolitan statistical area contains a single core
with a population of at least 2.5 million and other criteria are met. A Metropolitan
Division consists of one or more main/secondary counties that represent an employment
center or centers, plus adjacent counties associated with the main/secondary county or
counties through commuting ties [30].

Urban UsS. Inside Metropolitan Statistical Area [31]

Rural UsS. Outside Metropolitan Statistical Area but include Micropolitan Area [31]

Clinical Training Hospitals Japan Clinical Training Hospitals are defined as hospitals which are accredited by MHLW as
healthcare agencies which meet the requirement of residency program [27, 28].

For-Profit Hospital UsS. Controlled on a for profit basis by an individual, partnership, or a profit-making corporation
[31]

Table 3 Comparing ownership

terminologies Japan Us

Government — National Level Government — Federal Code**
MHLW Air Force 41
Other governmental organization Army 42
Navy 43
Public Health Service other than 47 44
Veterans Affairs 45
Federal other than 41-45, 47-48 46
Public Health Service Indian Service 47
Department of Justice 48
Government — Local Level Government — Non-Federal
Prefecture State 12
City County 13
Town City 14
Village City-county 15

@ Springer
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Table 3 (continued)

Japan us
Government — National Level Government — Federal Code**
Hospital district or authority 16
Non-Profit Hospital Non-Profit Hospital
Local independent administrative institutions Church operated 21
Social insurance Other not-for-profit 23
Public benefit corporation
Medical corporation
Other corporation
Corporation
Individual
For-Profit Hospital For-Profit Hospital
N/A* Individual 31
Partnership 32
Corporation 33
*Foundation of hospitals that purpose a profit is prohibited in Japan
**The 2-digit numbers are corresponding to AHA Annual Survey [31]
Source: AHA Annual Survey of Hospitals (U.S.); and, MHLW Survey of Medical Institutions (Japan)
Table 4 Comparing teaching status terminologies
Japan UsS
Teaching Hospital Teaching Hospital Code*
University Hospital Major teaching hospital MAPP8
Clinical Training Hospital Minor teaching hospital MAPP3,5,12,13
Non-Teaching hospital Non-Teaching hospital N/A

*The codes are corresponding to AHA Annual Survey [31]

Source: AHA Annual Survey of Hospitals (U.S.); and, Overview of Residency Program (Japan)

Table 5 Comparing geographical category terminologies

Japan Us

Urban Urban*

Tokyo 23 wards Metropolitan

Government-designated cities

Core cities

Rural Rural**

All areas other than “Urban” Micropolitan
Rural

* Urban: inside Metropolitan Statistical Area;

** Rural: outside Metropolitan Statistical Area and include Micropolitan

Area

Source: AHA Annual Survey of Hospitals (U.S.); and, MHLW Survey of

Medical Institutions (Japan)

@ Springer
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Appendix B

Table 6 EHR functions used to
define ‘basic’, ‘basic with clinical
notes’ and ‘comprehensive’ EHR
systems

@ Springer

EHR Functions required*

Basic EHR w/o

Basic EHR with
clinician notes**

Comprehensive EHR

Electronic Clinical Information
Patient Demographics
Physician notes

Nursing Assessments
Problem lists

Medication lists

Discharge summaries
Advance directives
Computerized Provider Order Entry
Lab reports

Radiology tests
Medications

Consultation requests
Nursing orders

Result Management

View lab reports

View radiology reports
View radiology images
View diagnostic test results
View diagnostic test images
View consultant report
Clinical guidelines

Clinical reminders

Drug allergy results
Drug-drug interactions
Drug-lab interactions

Drug dosing support

LT B B B

Lo T T - I S

E T T B

>

o T B B T o B B B

* Source: Office the National Coordinator [5, 22] and a Nationwide Survey in Japan [34]

** Definition used for comparison in this manuscript
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Appendix C

Fig. 4 EHR adoption rates

. 1 Country Japan United States
among hospitals in Japan versus
the United States™ Year 2008 2011 2014 2008 2011 2014
65.6% 68.5%
Large 47.9%
(400+ beds) 23.2%
8.8%
| —
<
o— 6.2%
W Medium o 56-2%
T | (0or399bed) 18.20% _293% L 186%
=) ’—‘ 4.47% ’—‘
Small
(6-99 beds) . 32.5%
8.1% 14.2% 1.96% 10.6% ’—‘
| — .
53.0% 6.5%
Government 34.4% 45-5%
2.3% 13.0%
&
=
= 63.3%
= Non-Profit o
£ 13.6% _21-5% sy 9
; ’—‘ . 0
=)
For-Profit N/A N/A
20.6%
1.9% 5.3% ’—‘
= 9
5 Total 9 45-6%
2 17.3% 27.3% 0
o 7.370 3.3% 15.0%

* Based on the *basic with clinical notes’ definition of EHRs; U.S. data was generated using HIMSS EMRAM database; Japan data was generated using MHLW survey but excludes hospitals
that partially adopted EHR systems (MHLW publishes rates by combining both totally and partially adopted EHRs). Note that U.S. rates are different from adoption rates reported by the
Office of the National Coordinator’s Meaningful Use program due to the different (stricter/more-comprehensive) definition of EHRs used in this manuscript.
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