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No Pkt | AT A B | ERRR| WRE ?Eif?%
1 B34 1.00 0.81 1.00 0.60 1.00
2 D11 0.33 1.00 0.77 1.00 0.86
3 D23 0.93 0.60 0.89 0.40 0.83
4 D29 0.85 0.71 0.85 0.37 0.82
5 D40 0.98 0.52 0.92 0.25 0.80
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9 D24 0.58 0.62 0.65 0.54 0.68
10 D33 0.71 0.51 0.67 0.38 0.66
11 D37 0.81 0.41 0.75 0.19 0.65
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12 D16 0.60 0.45 0.70 0.33 0.60
13 B43 0.67 0.39 0.69 0.23 0.58
14 D28 0.58 0.41 0.66 0.19 0.54
15 C22 0.60 0.39 0.45 0.20 0.47
16 D17 0.06 0.40 0.33 0.42 0.31
17 C38 0.23 0.26 0.15 0.25 0.23
18 C12 0.33 0.00 0.37 0.00 0.21
19 A27 0.40 0.06 0.16 0.01 0.18
20 D14 0.00 0.00 0.00 0.11 0.00
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A Composite Index for Evaluating Electronic Medical Records
Systems: Work in Progress
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A Composite Index for Evaluating Electronic Medical Records
Systems: Work in Progress

Otieno George Ochieng" Toyama Hinako" Asonuma Motohiro” Koide Daisuke? Naitou Keiko®
Graduate School, International University of Health and Welfare” The University of Tokyo, Graduate

School of Medicine, Clinical Bioinformatics Research Unit? Center of Preventive Medicine, Takagi
Hospital”

Abstract: Objective: As the number of hospitals using Electronic Medical Records (EMR) systems in Japan continues to rise,
there is a need to develop an evaluation framework that can allow comparison of efficiency of EMR within and between

hospitals.

Methods: Principal component analysis (PCA) was used to summarize survey data into a composite index that can provide the
most scientific and credible interpretation of reality. The process included selecting relevant variables, condensing the data
into factors relevant to each construct and calculating the index by summing up the product of each component with its

respective factor score.

Measures: Five constructs were used to develop the index: system quality, information quality, service quality, use and user

satisfaction.

Results: 42 hospitals responded to the survey. Preliminary results show that the composite index can discriminate between
hospitals that are in the same stage of IT maturity and that the ranking of the hospitals using the index is strongly correlated

with hospital’s IT maturity.

Conclusion: The index can be used as a diagnostic tool for hospitals that are implementing EMR systems as well as hospitals
that want to benchmark their systems against other hospitals. Further validation of the index is in progress.

Keywords: Hospital Information systems, EMR Systems, EMR System Composite Index, Principal

Component Analysis

1. Introduction

Recent research has shown that information
technologies and electronic medical
records (EMR) systems can improve
adherence to clinical guidelines, patient
safety, and the delivery of preventive health
services, thereby potentially improving
health outcomes for patients. Despite these
evidences, wider adoption of EMR systems
remains limited'’. However, the government
of Japan has initiated several programs that
are likely to enhance wider adoption of
these systems. For example, the government
policy targeting at least 60% of hospitals
with 400 beds or more to computerize their
records by 2006”, and the introduction of
prospective payment system based on
diagnosis procedure combination (DPC)s)
are expected to enhance wider adoption of
EMR systems in the coming years.

As the number of hospitals using EMR
systems in Japan continues to rise, there is
a need to develop an evaluation framework

that can allow comparison of efficiency of
EMR systems within and between hospitals.
In this paper we propose a framework for
generating a composite index for evaluating
the efficiency of EMR system within and
between hospitals. The framework involves:
1) identification of factors that contribute
to the efficiency of EMR systems; 2)
development of a set of measures that can
be used to quantitatively score the
efficiency of EMR systems based on the
factors in 1) above; and 3) provision of an

overall theoretical framework that
incorporates these factors toward
developing a composite index for EMR
systems.

2. Methods

2.1 Factors contributing to the
efficiency of EMR systems

Researchers from information sciences have
long studied wvarious factors that would
impact the use of information systems (IS).
Although there have been no
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comprehensive studies that would propose
a general model for evaluating effectiveness
of EMR systems, the DelLone & Mclean’s
model”? of IS success provides the most
extensive and comprehensive framework for
identification of factors contributing to the
success of EMR systems. We adopted five
constructs (Table 1) from the model, guided
by the ability of the construct to be
measured quantitatively using survey data
and can be synthesized into a single
composite score (Index) for evaluating EMR
system in a hospital.

2.2 ltem generation

We compiled items measuring each target
construct (Table 1). In order to improve the
validity of the index, multiple sources of
evidence on the efficiency of EMR system
was needed. To this end, five target
respondents, namely, chief information
officer (CIO), chief medical officers (CMO),
chief nursing officer (CNO), doctors (Dr)
and nurses (NS) were surveyed. The
category of users surveyed are the most
likely to be knowledgeable about the EMR
system in their hospitals and whose work is
the most likely to be affected by the
introduction of EMR system. Overall, five
instruments targeting each of the five
categories of users was developed.

2.3 Data collection

As part of a large nationwide survey
assessing the improvement of quality of
health care services as a result of the

introduction of EMR systems,
questionnaires, together with a covering
letter, were sent to 71 Thealthcare

institutions (69 hospitals and two clinics).
Data were collected over a period of six
weeks starting the month of February 2006.

2.4 Data analysis and Index
computation

Overall, 42 institutions (41 hospitals and 1
clinic) responded to the survey. For the
purposes of this analysis, we excluded
clinics making the effective response rate
to be 59.4% (41/69). We further excluded
hospitals where the entire professional
group were not represented and where only
less than 10% of Dr and/or 10% of NS
responded.

2.5 Data validation and Index
computation

In calculating the index, the process
included data transformation, condensing

the data into factors relevant to each
construct, and calculating the index by
HEooEEREREEA RS 26th JCMI (Nov., 2006)

summing up the product of each of the five
constructs with their corresponding
principal component analysis (PCA) scores.
In summary, data preparation involved
condensing items that were on a scale of
yes/no to distinct sections and recoding the
negatively worded items of the Likert scales
before carrying out factor analysis. Each of
the resultant factors was analyzed for
reliability using Cronbach’s alpha. Items
were deleted where necessary to achieve an
alpha of at least 0.7. A second factor
analysis was conducted on each of the
sub-index. The Index was then calculated
by summing up the product of each of the
sub-index with the corresponding factor
scores. A detailed description of the Index
computation process is available from the
first author (Otieno George Ochieng) on
request.

3. Results and Discussion

3.1 Internal consistency verification
Cronbach’s alpha for the 5 constructs
revealed an alpha of 0.827. However,
service quality construct was found to be
negatively correlated with the corrected
Item-totals and suggesting that deleting it
could improve the alpha to 0.924 (Table 2).
The lack of positive correlation between
service quality and the rest of the
constructs could partly be due to the fewer
number of items used in measuring it. Since
we desired the model to be additive, we
dropped the service quality construct from
the final Index computation.

3.2 The composite Index for
evaluating EMR systems

Table 3 presents the Index for hospitals. Six
hospitals had Index above the average.
Based on their performance, 4 categories of
hospitals were identified by dividing the
range (max-min) into four equal parts.
Three hospitals are in the top range (64.
0-70.4), 6 hospitals are in the second (59.
2-64.0) and 2 hospitals in the bottom range
(48.0-53.8). The top three hospitals can be
considered as outstanding performers in
the EMR system while the last two hospitals
still require concerted efforts to improve
the efficiency of the EMR systems as
measured by the Index. The table also
presents sub-indices, which can serve to
identify key areas that a hospital is under
or over-performing. Generally, hospitals
registered lowest score on the information
guality construct. The least performing
hospital, D14, registered lowest sub-indices
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in almost all the constructs.
3.3 Validation of the Index

A literature search revealed no external
standard that could be used to assess the
criterion validity of the Index. We therefore
assessed only the construct validity of the
Index. The high correlation between the
Index and the sub-indices may indeed
represent accurate view of the level of
efficiency of the EMR systems in the
surveyed hospitals (Table 4). The Index was
also strongly correlated to IT maturity -a
scale developed by the Japanese
Association of Healthcare Information
Systems Industry (JAHIS), thus confirming
at once the construct validity of the Index.

4. Conclusion

This is the first study that attempts to
develop an Index for evaluating EMR
systems. It proposes a framework for
evaluating the efficiency of EMR systems of
a hospital and identifies five constructs and
surrogate measures that can be used in
quantifying them. It then describes a
procedure for calculating a composite index
for evaluating EMR systems in hospitals.
The Index is important because its level can
be used as a strong predictor of how well a
hospital can perform in the new healthcare
environment. The Index can also provide
policy makers with a detailed scorecard of
their EMR systems relative to its peer
counterparts. Further, a breakdown of the
Sub-index allow policy analyst to pinpoint

areas of strengths and weakness, thus
providing a balanced perspective in guiding
a hospital through the computerization. The
framework developed here should be
viewed as both descriptive and diagnostic:
descriptive because it tends to explain the
state of EMR system and diagnostic because
it identifies problems areas.
Further work to validate the
currently in progress.
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index is

1 Constructs used for Index computation

Constructs Definition #items  Scale Luset
respondenis ®
Mumber of processes factivities thet involve the use of 10, CMO
Systemquality  computer-based spplications and the lewel of integration of 266 Yesino : ’
S E . CHO
these applications in & hospital
Information The value and usefulness or relative importance attributed to 2 S-point Dr N3
gualiby the ootput of the EMR system by users Likert )
, . The responsiveness of the systems’ staffto users’ requests, S-poind
Service quality systems dowr-time and trouble-shooting of the system. 4 Likert Dr, NS
i . S-point
Use The sxtent to which users are using the systems &2 Likest ClO, Dy, B8
User The extent to which users felt that the EMR systems are 24 S-point D NS
satisfaction important in improving the quality of the cars they provide Likert ”

ACIO = chief Information officey; CMO = chisf medica) officer; CHO = chief neing officer; Dr = Dootor; NS = Nurse
! The nurober shows the raber of iteras in the questionnaire for the corstrusts
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#2 Internal Consistency of the constructs

Corrected Sguared Cronbach’s
Constructs Item-Total Iviultiple Alpha if tem
Correlation Carrelation Deleted
System quakity (803 .928 T8l
Information quality 985 983 T
Qerwice quaiity 122 75 924
Use 869 973 T2
User sabisfaction 81t 7 751
%3 The Composite Index for EMR systems
. Hosp System  Information Sexvice User ) JAHIS
Re Code yuality guality gquality Use satisfaction Index Level
1 B34 718 83 62.1 JoR 629 0.4 4.4
2 023 68 8 547 345 684 581 6.7 3.0
3 C35 0.1 542 396 662 518 66.2 30
4 D1é 637 518 57 .4 63.0 363 631 3.0
5 D37 66 8 31 527 655 5259 630 30
é B43 4.6 508 365 64.4 333 62.3 3.0
Average value &1}
7 D28 592 1 545 64.2 5235 606 3.0
c22 622 bl 62.4 0.6 526 603 30
2 D17 543 515 6473 515 0.0 583 25
10 A2 524 449 352 528 431 524 2.5
11 D14 409 413 620 4.1 45 4 40 2.5

%4 Validation of the Composite Index

Variahles Index
System quality 955(**%)
Information guality 893(*%)
Use 991"
User satisfaction B02(*%)
IT WMaturity BT
*# Poalue = 0.01 level (2-tailed).
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Abstract

This study examines the level of clinical sophistication of information technology (IT) in a sample
of hospitals in Japan and benchmarks the extent of clinical sophistication in Japan with the

Jfindings firom similar surveys conducted at different points in time in the State of Iowa in the US and
two provinces in Canada. Data for the study were collected using a validated instrument assessing
three dimensions of IT sophistication: functional, technological and integration levels. Clinical

areas that were assessed include patient management, patient care activities and clinical support
activities. The results show that the majority of processes and activities that have been computer-
ised in Japan are the basic patient management processes, such as admission, registrations and
order entry systems. Telemedicine, expert systems and voice recognition systems for notes tran-
scriptions were only available in less than 5% of the sample hospitals. Overall, there were no

differences between the small hospitals and large hospitals in terms of functional and integration

sophistication. However, large hospitals had higher technological sophistications than small

hospitals. Functional sophistication was higher in Japan than Canada and the US. Technological
sophistication in Japan was somewhat better than that of Canada but lower than that of the US.

The results demonstrated that there exists substantial room for expanding clinical IT systems in the
hospitals in Japan.

Keywords: Hospital information systems, information technology, computerised
medical records, system integration, medical informatics, medical technology

1. Infroduction

Evidence continues to show that in-
formation technology (IT) has signifi-
cant potential to improve patient safety,
organisational efficiency, patient sat-
isfaction and quality of healthcare [1-
3]. Despite such growing evidence, its
adoption remains limited across many
nations. In Japan, a survey conducted

by the Ministry of Health, Labour and
Welfare (MHLW) in 2002 reported that
only 1.3% of hospitals (from a total of
8,023 hospitals) had the electronic

medical records (EMR) system and that
only 15.3% had the physician order

entry systems (POES)[4]. Other devel-
oped nations also report a low level of
the adoption of Health Information

Technologies (HIT)!. Apart from Swe-

den (90%) and the Netherlands (88%)
where adoption of EMR system by
general practitioners is high, it is low
in the US (17%), Canada (14%) and
Australia (25%) [5-6]. In New Zealand
and Britain, over 50% of hospitals have
EMR systems [5]. As the demand for
safe, effective, timely, patient-centred,
efficient and equitably distributed
healthcare systems continues, HIT will

" HIT is used broadly here to refer to all computing technologies that are used to support healthcare including but not

limited to electronic medical records systems and physician order entry systems.
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remain critical to the survival and com-
petitiveness of healthcare institutions.

In the recent past, the government
of Japan has initiated several programs
that have generated a renewed inter-
est in the adoption of HIT and, par-
ticularly, clinical IT systems. One
initiative is the government policy pa-
per targeting at least 60% of hospitals
with 400 beds or more to computerise
their records by 2006 [7]. The policy is
based on the resource-based theory
which argues that larger organisations
have the capacity and resources to in-
novate [8]. Currently, there is no offi-
cial survey done in 2006 regarding
whether the policy was achieved or
not. However, a survey conducted in
the month of October 2005 by the min-
istry of health and welfare, government
of Japan, indicated that the target has
not been met. Only 20% of the hospi-
tals with 400 beds or more had compu-
terized their medical records (http://
www.mhlw.go.jp/toukei/saikin/hw/
iryosd/05/kekkal-3.html [in Japanese]).
According to a new IT reform strategy
released on 19" January 2006 by the
government, it is expected that com-
puterization in hospitals with 400 beds
or more will be completed by 2008 and
that all hospitals with less than 400
beds are expected to computerize their
records by 2010 (http://
www.kantei.go.jp/foreign/policy/it/
ITstrategy2006.pdf). It must be noted,
however, that government policy pa-
pers generally give directions, goals
and visions which in most cases are
too ideal to achieve. To what extent
larger hospitals in Japan are more so-
phisticated in terms of clinical IT adop-
tion remain unclear. Hence, it seems
important to examine how the trends
of adoption between small and large
hospitals in Japan vary.

Another initiative is the introduction
of a prospective payment system based
on diagnosis procedure combination
(DPC). In 2003, DPC was introduced
into 80 hospitals in Japan to promote
standardisation of healthcare and
shorten hospital stay. DPC was ex-
panded to other hospitals on a volun-
tary basis at the beginning 02004 [9].
The DPC system is expected to make
hospital services measurable, and pro-
vide valuable information for manag-

ing patient care based on evidence-

based medicine (EBM). Though it is

still on a trial basis, effective use of
DPC will require patient information to
be in electronic form to allow genera-
tion of useful indicators and faster fil-
ing of health insurance claims. These
programs, together with several re-
searches commissioned by the Gov-
ermnment of Japan, are expected to spur
wider adoption of clinical IT in the com-
ing years.

In Japan, there is still no research
outcome on the characterisation and
operationalisation of the functions of
the clinical IT systems and identifica-
tion of the parts, which corresponds
to the systems’ units that would facili-
tate the utilisation of these systems
[10]. One way to capture this baseline
data is to examine the extent to which
computerised processes/activities in
each clinical area have been devel-
oped, the technologies to support
them, and the extent to which the com-
puter-based systems are fully inte-
grated within and between healthcare
institutions. In other words, there is a
need to examine the degree to which
information resources are fully devel-
oped and computer-based systems are
fully integrated (clinical IT sophistica-
tion) in healthcare institutions.

In this paper, we analyse comprehen-
sively the current state of clinical IT in
a sample of hospitals in Japan. This
study is different from the previous
studies examining clinical IT adoption
in healthcare in Japan, because we do
not look at adoption as a binary vari-
able (e.g., whether POE has been
adopted or not [11]). We extensively
examine processes and activities in
each clinical section of a hospital to
try to characterise adoption in a way
that would help policy makers under-
stand both the leverage available and
the context required to achieve wider
adoption objectives. We also make an
attempt to compare the level of clinical
IT sophistication in samples of hospi-
tals in Japan, the US and Canada as a
process of benchmarking the clinical
IT sophistication in Japan.
Benchmarking is important in measur-
ing outcomes of policies, and monitor-
ing progress in clinical IT diffusion.
This will indicate how Japan is doing
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compared to the US and Canada in
terms of extent of clinical I'T sophisti-
cation in healthcare.

In summary, the objectives of this
study were to (1) describe the sophis-
tication of current clinical IT in hospi-
tals that have adopted these systems,
(2) assess whether the larger hospitals
are more sophisticated in terms of clini-
cal IT than the smaller ones, and (3) to
benchmark the level of clinical IT so-
phistication in Japan with the results
of similar studies in the US and Canada.

2. Method

2.1 Research Design

A cross-sectional survey was con-
ducted as part of an ongoing nation-
wide longitudinal study whose aim is
to evaluate the improvement of the
quality of healthcare services as a re-
sult of the introduction of EMR sys-
tems. The overall goal of the
nationwide study is to propose guide-
lines and self-evaluation methods for
many medical institutions that plan to
implement EMR systems in the near
future.

2.2 Sample

In this study, a convenient sample
of hospitals that had implemented some
form of clinical IT was drawn as a fol-
low-up to an earlier survey conducted
to assess the costs of computerisation
(both initial investment and running)
according to system types and ven-
dor support. The intention of the ear-
lier survey was to build a business
model for EMR system adoption. In
that survey, 350 healthcare institutions
were randomly selected to participate.
Only 71 (20.3 %) healthcare institutions
responded to that survey. The re-
sponse rate was low but the results of
the survey were very useful in meet-
ing the intended analysis. Further-
more, the responding healthcare
institutions did not significantly differ
from the non-responding hospitals in
terms of organisational characteristics
such as ownership, hospital category
(acute or long-term), bed size and bed
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category (small or large hospitals) (data
not shown). For this follow-up survey,
only the 71 healthcare institutions that
responded to the earlier survey and
had implemented some form of com-
puterised applications in patient care
management were invited to partici-
pate. The idea was to use the evidence
of “success stories” of the adopters
to understand the effect of clinical IT
on the delivery of healthcare and also
to convince other hospitals, which are
yet to implement computerised sys-
tems. And since this survey was meant
to provide evidence as a basis for char-
acterisation of the clinical IT functions
already deployed in healthcare rather
than to measure the amount of adop-
tion of these functions, we were satis-
fied that this sample would provide a
good insight for the intended analy-
sis. Besides, the hospitals that re-
sponded to this survey cover the
spectrum of hospitals in Japan (uni-
versity-affiliated, governmental, semi-
governmental and private hospitals
and clinics).
2.3 Instruments

The instrument developed by Paré
and Sicotte [13] was used to collect
data for this study. The instrument is
based on a strong theoretical frame-
work, and extensively assesses the
functional and technological sophisti-
cation and the level of integration of
systems in three key areas of hospital
operations: patient management, pa-
tient care activities and clinical sup-
port activities. In these key areas, the
instrument measures several intersect-
ing technologies and processes in-
cluding but not limited to, tracking
systems (bar codes and radio frequen-
cies identifications), POES, decision
support systems and the integration
of these systems not only within the
departments but also with other sys-
tems in the external facilities. Prior re-
search had demonstrated that the
survey instrument was a valid and reli-
able instrument for measuring the avail-
ability of IT applications in hospitals
[13,14].

The instrument® was translated into

Japanese. This was then followed by a
series of meetings involving health
informatics experts to check the appro-
priateness of terminology as used in
the items of the survey. Some minor
changes were made to the original sur-
vey instruments to reflect the practice
in Japan. For example, DRG was re-
placed with DPC. Also, one item exam-
ining the HIT architecture was
restructured to conform to the Japa-
nese Association of Healthcare Infor-
mation Systems’ (JAHIS) 5-level
hierarchy of clinical IT [15]. One item
examining transcription of orders by
nurses was omitted because this is not
a common practice in Japan. As far as
possible, we tried to retain the origi-
nality of the instrument to allow the
comparison of the results obtained in
Japan and the results obtained in
Canada [13] and the US [14]. A pilot
test of the survey instrument in Japa-
nese hospitals indicated that the IT
applications were relevant for hospi-
tals in Japan.

2.4 Date collection

All the chief information officers
(CIO) of the 71 institutions (69 hospi-
tals and 2 clinics) were contacted by
telephone to request their participation
in this study. None of the contacted
CIO refused to participate. A letter,
detailing the purpose of the study,
along with a copy of the questionnaire,
was then sent to the CIO. Data were
collected over a period of six weeks
starting in February 2006.

2.5 Analysis

Overall, 42 institutions (41 hospitals
and 1 clinic) completed the survey
questionnaire in Japan. For the pur-
poses of this analysis, clinics were ex-
cluded, making the overall response
rate to be 59.4%. Also, the data col-
lected from hospitals in Canada and
presented by Paré and Sicotte [13] and
that collected from the hospitals in the
US and presented by Jaana et al. [14]
were used in the benchmarking proc-
ess.

The responses from the completed

2 A copy of the original instrument is available from the authors.
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questionnaires were entered twice into
a computer and the dataset compared
to ensure accuracy. Data were
‘cleaned’ and then analysed using Sta-
tistical Package for Social Sciences
(SPSS version 12). The same scoring
procedure for the variables applied by
Jaana et. al. [14] was used to ensure
consistency. In brief, functional so-
phistication was measured using bi-
nary questions where a score of ‘1° was
assigned for each computerised proc-
ess/activity and a score of ‘0 (zero)’
otherwise. Technological sophistica-
tion was measured on a scale ranging
from ‘0’ (notavailable), ‘1° (barely used)
to ‘7’ (extensively used). The percent
of hospitals that reported these com-
puterised activities as available was
determined in each clinical subsection
and used for comparison between
small and large hospitals in Japan. Fi-
nally, integration level was measured
ona 1-7 scale ranging from “not at all”
to “very much”.

The organisational characteristics of
the hospitals surveyed in Japan were
compared to the non-responding hos-
pitals using chi-square test for cat-
egorical variables and Kruskal-Wallis
non-parametric test for non-normally
distributed continuous variables. Re-
liability of the measures used in the
Japanese survey was assessed using
Cronbach alpha coefficients, and then
compared to the same coefficients re-
ported by Paré and Sicotte [13] and
Jaana et al. [14]. The percent of hospi-
tals that reported having specific com-
puterised processes and technologies
under investigation for functional so-
phistication and technological sophis-
tication, and the means of the
responses to questions assessing the
integration level were computed. Only
questions that were clearly identified
in the study in Canada and the US were
used in this analysis.

Significant findings on clinical IT
variables between small and large hos-
pitals in Japan were verified using chi-
square and Cramer’s V (p= value 0.05).
The p-values of Cramer’s V test are re-
ported. Benchmarking data was plot-
ted as the percent of hospitals
reporting each of the items listed in the
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Responding
hospitals n =4 hospitals n = 28
N (%) n (%)
Ownership® 0.268
University-affiliated 3(7.3) 2(7.1)
Governmental hospitals 5(12.2) 8 (28.6)
Semi-governmental 5(12.2) 1(3.6)
Private hospital 28 (68.3) 17 (60.7)
Number of beds 0.057
Median 452.0 246.0
Range 1373.0 798.0
Age of systems® 0.152
Median 3.0 4.0
Range 7.0 9.0
Bed category® 0.061
Small 20 (48.8) 20(71.4)
Large 21 (51.2) 8 (28.6)
Hospital category® 0.085
Acute 36 (90) 28 (100)
Long term (chronic) 4 (10) 0 (0)

Table 1: Characteristics of responding and non-responding hospitals in Japan.

Sources: @ from reference [12]; © from reference [16]; © We define small hospitals as hospitals with fewer than
400 beds and large hospitals as hospitals with 400 beds or more in line with government’s policy requiring
hospitals with 400 beds or more to computerise their patient records by 2006 [7]. Clinics were excluded from
this analysis.

Responding | Non-responding
institutions institutions
n=42 n =308
n (%) n (%)
Ownership °
University-affiliated 3(7.1) 19 (6.2)
Governmental hospitals 5(11.9) 81 (26.3)
Semi-governmental hospitals 5(11.9) 32 (10.4)
Private hospital 28 (66.7) 175 (56.8)
Clinics 1(2.4) 1(0.3)
Number of beds 0.248
Median 452.0 283.0
Range 1373.0 1483.0
Bed category (hospitals only) 0.155
Small 20(48.8) 209 (68.1)
Large 21(51.2) 98 (41.9)
Hospital category ? 0.146
Acute 36 (87.8) 259 (84.4)
Long term (chronic) 5(12.2) 48 (15.6)

Table 2: Characteristics of 42 hospitals as compared with the original 350 hospitals.
Source: @ from reference [12]





