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functional and technological sophisti-
cation as computerised for each of the
three countries. For integration sophis-
tication, the means of the items in each
section was calculated and tabulated
for the Japanese hospitals.

3.1 Organisational
characieristics ofthe
hospitals

A total of 41 hospitals responded to
the survey, with a response rate of
59.4%. There were no significant differ-
ences between the responding hospi-
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tals and the non-responding hospitals

according to ownership, number of

beds, age of systems, bed category and
hospital category (Table 1). No other

information was available on the char-
acteristics of the non-responding hos-
pitals.

When the responding hospitals were
compared to the original random sam-
ple of 350 hospitals, no differences
were observed on organisational char-
acteristics (Table 2).

Responding hospitals included 3
(7.3%) university-affiliated; 5 (12.2%)
governmental; 5 (12.2%) semi-govern-
mental; and 28 (68.3%) private hospi-
tals. Survey respondents were mainly
computer scientists (48%), with IT
management experience ranging from

0 years to 25 years and a median of 7.0
years. Comparison of small hospitals
and large hospitals showed no signifi-
cant differences except on the number
of years the CIO has worked in the

current hospital and the budget (both

total hospital budget and IT budget)

(Table 3). Respondents from large hos-
pitals reported to have worked longer
in their respective hospitals than the

respondents from small hospitals.

e

3.2 Instrument Properties

The reliability of the questionnaire
was assessed and the results were
compared to the findings reported by
Paré and Sicotte [13] and Jaana et al.
[14]. Reliability was measured using

Large
hospitals hospitals
, . (n=20) (n=21)

Ownership .267
University-affiliated 0O 3 (14.3)
Governmental 2 (10) 3(14.3)
Semi-governmental 2(10) 3(14.3)

Private 16 (100) 12 (57.1)

Hospital category (5 missing data) .906
Acute 15 (88.2) 17 (89.5)

Long-term (chronic) 2 (11.8) 2 (10.5)

ClO’s field of specialisation*®
Computer scientist 11 (45.8) 13 (50.0)
Administrator 8 (33.3) 7 (26.9)

MIS 1(4.2) 4 (15.4)
Health manager 14.2) 1(3.8)
Others 3 (12.5) 1(3.8)

Experience in current function (years) 0.652
Median 3.0 3.0
Range 8.0 11.2

Experience in current hospital (years) 0.033
Median 6.0 10.5
Range 29.0 31.0

Experience in IT (years) 0.419
Median 9.0 7.0
Range 22.0 25.0

Annual hospital budget (M$) 0.010
Median 170.0 1059.0

Range 72.0 200.0

Annual IT budget (M$) 0.008

Median 1.2 23.0
Range 0.2 1.7

Table 3: General characteristics of the responding hospitals.

5

* Multiple answers accepted.
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Cronbach alpha coefficients of inter-
nal consistency of the measures. Ta-
ble 4 presents the results obtained

from the sample hospitals in Japan,

State of lowa in the US, and Canada,
based on the questions included in the
survey. “Patient care” combines the

questions related to patient manage-
ment and patient care activities from
the original instrument [13]. The

number of items in each cell, used for
the calculation of the alpha coeffi-
cients, is different for the three sam-
ples since the instrument was modified

computerised. The most frequent clini-
cal IT application process used in small
hospitals was patient index, while the
least frequent application processes
used in small hospitals were materials
(tools) management and case costing.
On the other hand, outpatient admis-
sions, patient-index, results capturing
(from analysers) were the most fre-
quent processes being used in large
hospitals, while the least frequent ap-
plication process used in large hospi-
tals was case costing.

Overall, the data from our research

i e

cal sophistication. The application and
connectivity technology most used

was electronic reporting of test results
to medical units and local area net-
works (LAN), respectively. Of the 18
application technologies listed in the
survey, only four technologies were

available in more than 75% of the sam-
ple hospitals. Three application tech-
nologies were available in less than

10% of the sample hospitals. Of the

connectivity technologies, none of the
sample hospitals was using microwave
connections and fewer than 10% use

;wMMMWMMWW Patient care Clinical support activities Overall dimension
: Japan lowa® | Canada” Japan lowa® | Canada® Japan | lowa® Canada ®
; Functional 0.87 (32 | 0.91(35) | 0.84(33) | 0.87(21) | 0.91(21) | 0.84(21) | 0.91(53) | 0.95(56) | 0.91 (54)
sophistication
Technological | 0.75(24) | 0.86(24) | 0.79(24) | 0.84 (13) | 0.84 (13) | 0.83(13) | 0.80(37) | 0.91 (37) | 0.88 (37)
sophistication
Integration 0.83(10) | 093 (10) | 0.86 (10) | 0.78 (6) 0.84 (6) 0.84 (6) 0.83{16) | 0.94 (16) } 0.89 (16)
sophistication
Overall 0.91 (106)| 0.97 0.94
sophistication (109) (107)

Table 4: Comparison of internal reliability (Cronbach’s Alpha) in Japan, lowa USA and Canada hospitals.
tthe values in parentheses are the number of items in the survey instrument for the corresponding clinical section. @ From

reference [14]; ® From reference [13].

in some instances to reflect the prac-
tice in Japan without affecting the sub-
stance of the instrument. The alphas

were all above 0.70 levels acceptable

for social research.

3.3 Functional sophistication
inJapan

Table 5 presents variables measur-
ing the extent of functional sophisti-
cation in a hospital. Nearly three
fourths of hospitals surveyed in Japan
use computer systems in twelve of the
listed variables for functional sophis-
tication. The least computerised proc-
ess among the hospitals surveyed was
case costing in the operating room,
with only one hospital indicating to
have computerised this process. The
data also show that the least compu-
terised section was operating room
(OR) where only one process (opera-
tions booking) was reported by more
than half of the sample hospitals as

reveal that no significant differences
exist between small and large hospi-
tals in terms of functional sophistica-
tion (t=-1.891; P=0.066). However, of
the variables in the functional sophisti-
cation, significant differences between
small and large hospitals were noted in
five of these variables. These processes
were: materials (tools) management
(Cramer’s V=0.513; p-value 0.001), an-
aesthetic notes recording (Cramer’s V
=0.488, p-value =0.002), historical drug
information storage (Cramer’s V=0.513,
p-value = 0.001), making out refill re-
ports (Cramer’s V = 0.350, p-value =
0.025) and label generation (Cramer’s V
=0.516, p-value 0.001), were more likely
to be computerised in large hospitals
than in small hospitals.

3.4 Technological
sophistication in Japan

Table 6 presents variables measur-
ing the extent of use of a wide range of
technologies in a hospital, technologi-
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satellite connections and infrared con-
nections. None of the small hospitals

were using telemedicine for evaluation
and triage purposes, bar coding and

voice recognition systems for notes

transcription in operation room. On the
other hand, none of the large hospi-
tals were using expert systems.

Our analysis reveals that technologi-
cal sophistication was higher in large
hospitals than small hospitals (t = -
2.080; P = 0.044). Out of the 18 vari-
ables, significant differences between
small and large hospitals were noted
in only three variables, namely connec-
tion to external databases (Cramer’s V
=0.336, p-value 0.031); bar coding to
track tools (Cramer’s V=0.369, p-value
0.023); and telemedicine for results cap-
turing and interpretation (Cramer’s V=
0.327, p-value 0.036). In all these tech-
nologies, large hospitals were more
likely to report use of these technolo-
gies than small hospitals. In the con-
nectivity technologies variables, only
two variables showed significant dif-
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Patient management
Inpatient pre-admissions 60.0 57.1 58.5 .853
Outpatient admissions 90.0 100.0 95.1 137
Bed availability estimation 55.0 66.7 61.0 444
Patient-index 100.0 100.0 100.0 -
Patient care (MD)
Discharge summary 85.0 81.0 82.9 731
Face sheet 55.0 76.2 65.9 .153
Patient care (RN)
Medication administration 60.0 429 51.2 272
Historical record keeping 80.0 66.5 73.2 335
Vital signs recording 25.0 33.3 29.3 .558
Quality assurance 30.0 9.5 19.5 .098
Nursing flowsheet 95.0 90.5 92.7 578
Patient care (ER)
Results reporting 89.5 85.7 87.5 .720
Registrations and admissions 84.2 85.7 85.0 .894
Patient inflow, waiting time, 36.8 571 47.5 .199
crowding
Patient data collection 73.7 76.2 75.0 .855
(consultations, tests)
Physician orders transcriptions 26.3 38.1 32.5 427
Patient care (OR)
Operations booking 63.2 81.1 725 .208
Staff scheduling 211 28.6 25.0 .583
Materials (tools) management 0.0 42.9 22.5 .001
Case costing 0.0 4.8 2.5 335
Anesthetic notes recording 10.5 57.1 35.0 .002
Clinical support (pharmacy)
Medication administration 75.0 76.2 75.6 929
Patient drug profile lookup 25.0 38.1 31.7 .368
Historical drug information storage 30.0 81.0 56.1 .001
Making out refill reports 15.0 47.6 31.7 .025
Drug interaction checking 85.0 81.0 82.9 731
Clinical support (laboratories)
Recurring tests management 40.0 47.6 43.9 .623
Specimen archiving 75.0 90.5 82.9 .188
Blood bank management 25.0 47.6 36.6 .133
Results capturing (from analysers) 85.0 100.0 927 .065
Clinical support (radiology)
Label generation 20.0 714 46.3 .001
Results capturing and validation 75.0 81.0 78.0 .645

Table 5: Comparison of functional IT sophistication in Japanese hospitals.

ferences between small and large hos-
pitals. These were; use of modems
(Cramer’s V=0.372,p-value 0.017) and
use of fibre optics (Cramer’s V=0.337,
p-value 0.031). Large hospitals were
more likely to report use of these tech-
nologies than small hospitals.

3 5integra
indJapan

ation sophisticatio

Integration level is the extent to
which internal and external systems/
applications are integrated to each
other in a hospital and is measured on
7-point Likert scale ranging from “not

7
H

at all” to “very much”. No statistical
tests of significance were done for the
sample of hospitals in Japan as was
also the case in the studies in Canada
[13] and the US [14] using the same
instrument. However, as Table 7

shows, the level of integration was all
above the midpoint (3.5) in all the four
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" Variable

Patient management

Telemedicine for transmission of diagnostics 20.0 19.0 19.5 .939

Telemedicine for evaluation and triage 0.0 5.0 2.5 31
purposes

Expert systems 5.0 0.0 2.4 .300

Voice recognition systems 15.0 23.8 19.5 AT7

Connection o external databases 20.0 52.4 36.6 .031
Patient care (RN & ER)

PCs or workstations at the bedside 90.0 90.5 90.2 958
Patient care (OR)

Bar coding to track tools 0.0 25.0 13.2 .023
Real-time monitoring and reporting of 22.2 40.0 31.6 239
operations’ stages

Voice recognition systems for notes 0.0 4.8 2.6 .348
transcription

Portable devices for data input 11.1 15.0 13.2 723
Dictation systems for post-operative reports 18.7 20.0 18.4 791

Clinical support (pharmacy)

EDI links to medication suppliers 36.8 33.3 35.0 .816
Electronic requisition for medications from 95.0 100.0 97.6 .300
clinical units

Clinical support (laboratories)

Bar coding to track specimen 80.0 95.2 87.8 136
Electronic reporting of tests results to medical 100.0 100.0 100.0 -
units

Clinical support {radiology

PACS 68.4 76.2 72.5 .586

Voice recognition. system for resulis 10.0 30.0 20.0 114
transcription

Telemedicine for results capturing and 10.0 38.1 24.4 .036
interpretation

Connectivity technologies

Use of Fax 60.0 81.0 70.7 141
Use of Modem 25.0 61.9 43.9 017
Use of Fiber optics 55.0 85.7 70.1 .031
LAN 100.0 100.0 100.0 -

WAN 10.0 28.6 19.5 134
Microwave connections 0.0 0.0 0.0 -
Satellite connections 0.0 4.8 24 323
Infrared 0.0 4.8 2.4 323

Wireless connections 75.0 81.0 78.0 .645

Website 100.0 95.2 97.8 323

Table 6: Comparison of technological IT sophistication in Japanese hospitals.

variables measuring integration level,
indicating higher integration sophisti-
cation of'the clinical IT systems in the
sample hospitals.

3.6 Benchmarking

The percent of hospitals within a
country that reported each of the listed
variables to be available was charted
for each of the functional and techno-
logical sophistication. Figure 1 dem-

onstrates the variability in the clinical
IT sophistication between the three

countries. In Japan, 19 of the 32 vari-
ables measuring functional sophisti-
cation were available in at least 50% of
the sample hospitals in Japan, com-
paredto 17 and 12 variables which were
available in at least 50% the sample

hospitals in Canada and State of Iowa
in the US, respectively. On the hand,
10 of the 28 variables measuring tech-
nological sophistication were being

8

used in at least 50% of the sample hos-
pitals in Japan compared to 8 and 12 in
at least 50% of sample hospitals in

Canada and State of lowa in the US

respectively.

4. Discussion

This report presents clinical IT
sophistications across a sample of
hospitals in Japan. The study was part
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[Patient management]

Integration among patient management applications

applications

Integration of patient management systems to other

[Patient care]

hospitals)

Integration between patient care systems and external
entities' computerised systems (clinics, other

4.0

3.6 3.8

Integration of ER applications

5.1

5.2 5.2

Table 7: Comparison of IT integration level in Japanese hospitals.

Scale 1-7, “not at all” to “very much”.

of an ongoing nationwide longitudi-
nal study whose aim is to evaluate the
improvement of the quality of the

healthcare services as a result of the
introduction of EMR systems. In or-
der to understand the effect of the in-

troduction of clinical IT systems (in-
cluding EMR systems), it is important
that one is able to characterise clinical
IT and identify parts which corre-
sponds to the systems’ units that

would facilitate the utilisation of these

systems. Therefore this study was in-
tended to characterise clinical IT so-
phistication among the Japanese

hospitals and to evaluate whether the
IT sophistication varies significantly
among the small and large hospitals

Functional sophistication Across 41 Technological sophistication Across 41
hospitals in Japan hespitals in Japan
100.0 100.0
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Functional sophistication Across 116 Technological sophistication Across 116
hospitals in Canada hospitals in Canada
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Figure 1: Clinical IT sophistication for the three countries.
Note: % hospitals are computed as the number of hospitals within a country who answered yes to the variables in the
survey; Data for Canada and state of lowa in the US were obtained from Reference [13] and [14] respectively.
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surveyed. The response rate was only
12% of the original targeted random
sample of 350 hospitals. But the re-
sponding hospitals did not differ from
the non-responding hospitals on or-
ganisational characteristics. We used
a measurement instrument that has
been validated in both Jowa in the US
and Canada. We translated the instru-
ment into Japanese and modified some
variables in the instrument, but this did
not affect the reliability of the instru-
ment as is exhibited in Table 4. Our
Cronbach’s alphas were somewhat
lower than the ones found in the two
previous studies. We suspect that the
low Alphas obtained in this study
could have resulted from the nature of
the sample hospitals, which were al-
ready having some form of computer-
based applications thus restricting
variability in the scores. In general, all
the alphas were well above the com-
monly accepted threshold level 0£0.70,
confirming that the results are reliable
measures of clinical IT sophistication
in the sample hospitals.

4.1 Functional sophistication

Overall, functional clinical IT sophis-
tication did not vary significantly be-
tween small and large hospitals.
Nevertheless, some differences existed
between the hospitals in the two cat-
egories as shown in Table 4. Materials
(tools) management for operation, an-
aesthetic notes recording, historical
drug information storage, refill reports
making in pharmacy and label genera-
tion in radiology were supported by
computer-based application in larger
proportion of large hospitals than small
hospitals. The fact that large hospitals
were more computerised on these vari-
ables could be attributed to the fact
that large hospitals tend to see more
patients than small ones. For example,
none of the small hospitals reported
materials (tools) management in opera-
tion room to be computerised. Small
hospitals see fewer and less complex
cases than large hospitals and there-
fore tools tracking in the operating
room can easily be managed manually.
Similarly, anaesthetic notes recording,
historical drug information storage,
and making out drug refill reports in

Otieno et al. | electronic Journal of Health Informatics 2(2): e12

the pharmacy and label generation for
radiology are not common in small hos-
pitals due probably to the workload

available in such hospitals. Moreover,
large hospitals had significantly higher
total hospital budget and IT budget

than the small ones (Table 3), a fact
that could be enhancing computerisa-
tion in the large hospitals. However,
as the trend elsewhere [17], most basic
processes for patients’ registration

and admission have been computer-
ised in large proportions across the

sample hospitals. Particularly, proc-
esses in patient management and pa-
tient care were computerised in more
than half of the sample hospitals. In all
the clinical sections, processes and

activities in the operating room were
the least computerised.

It is noteworthy that all the sample
hospitals had patient index computer-
ised. This is a significant step in the
implementation of computer-based
applications in healthcare. The patient
index if integrated to all other depart-
ments can form the first building block
for expansion of the computer-based
applications including but not limited
to decision support systems.

4.2 Technological
sophistication

Technological sophistication was
significantly higher in large hospitals
than small hospitals. On further inspec-
tion, differences between the propor-
tion of small and large hospitals (Table
6) were noted in three of the 18 vari-
ables measuring technological sophis-
tication. A larger proportion of large
hospitals were having connection to
external databases, bar coding to track
tools and telemedicine for results cap-
turing compared to small hospitals.
Overall, the proportions of hospitals
with technologies were limited. Satis-
factory technological sophistication
(over 50% of the hospitals) was only
observed in five variables namely, PCs
or workstations at the bedside, elec-
tronic requisition for medications from
clinical units, bar coding in laborato-
ries and use of picture archiving sys-
tems (PACS) in radiology. As shown
in Table 6, availability of many of the
technologies in sample hospitals was
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very low to almost nonexistent.
Telemedicine for evaluation and triage
purposes, expert systems and voice
recognition systems for notes tran-
scription were only available in less
than 5% of sample hospitals. Some of
the technologies that can improve pa-
tient safety (e.g. bar coding in operat-
ing room), and facilitate the care
process (e.g. portable devices for data
input) have not been implemented by
a large number of sample hospitals.
However, many of the sample hospi-
tals have implemented technologies
such as computerised physician order
entry (CPOE) systems for drug requi-
sitions, tests orders and results view-
ing which if incorporated with
decision-making capabilities, can
greatly reduce medical errors [18]. The
use of CPOE should be carefully moni-
tored and evaluated to avoid introduc-
tion of unintended medication errors
[19]. The study also show that, apart
from PACS system which is available
in a large proportion of the sample hos-
pitals, complex advanced technologies
such as expert systems, voice recog-
nition systems, dictation for post-op-
erative reports and telemedicine
remains low in the sample hospitals.
We suspect that low adoption of these
technologies could be due to large
budgets required in implementing
them. And since majority of the sam-
ple hospitals were mainly private hos-
pitals (Table 2) that rarely receive
grants from government, their adop-
tion is constrained by the finances re-
quired to implement these
technologies.

A majority of the sample hospitals in
Japan are already having simple con-
nectivity technologies (e.g. fax, LAN,
fibre optics, wireless connections and
websites) (Table 6). However, more
advanced technologies such as micro-
wave, satellite connections and infra-
red are almost nonexistent. We suspect
that the low adoption of the more ad-
vanced connectivity technologies
could be related to issues of maintain-
ing security of data and the budget
required to implement such connectiv-
ity technologies.
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4.3 Integration sophistication

On a scale ranging from 1-7, “not at
all” to “very much”, the level of inte-
gration of the clinical sections were all
above 5 (Table 7) except the integra-
tion between patient care systems and
external entities’ systems. This is con-
sistent with the fact that WAN are not
as common in the sample hospitals as
LAN (Table 6). Healthcare in Japan is
not characterised by integrated deliv-
ery networks (IDNS) such as the ones
seen in the US [20] and therefore use
of WAN is not common in Japan. In
Japan, even in instances where some
institutions have branches spread
across the country (e.g. The Red Cross
group of hospitals), each branch oper-
ate as an independent entity and does
not share clinical data with any other
branch. The high integration level
found in this study was only within
institutions (internal integration) rather
than between institutions. This did not
come as a surprise given that most of
the hospitals surveyed were already
using some form of computer-based
applications. With the international
standards (such as HL7) being ad-
hered to by hardware and software
developers, it has become much easier
for systems within an institution to be
integrated. Moreover, integration of
systems within a single institution is
much easier to implement as the number
of stakeholders, especially the leader
of the institution (the president of the
hospital amongst others) can be eas-
ily convinced to take up integrated
systems. It is much more difficult to
integrated geographically dispersed
institutions (external integration) with
many stakeholders, each with a differ-
ent opinion and view of patient data
security across institutions. No won-
der therefore that the overall level of
external integration among the hospi-
tals in Japan was only 3.8 (Table 7).

4 4 Benchmarking daia

The benchmarking comparison
made in this report is based on the re-
sults of the comprehensive analysis of
clinical functional sophistication and
technological sophistication from data
collected at different points (in time)

in three countries -Japan, the US and
Canada. The results are reported here
in as far as they can elucidate the ex-
tent clinical IT sophistication in Japan
compares to those of Canada and the
US. No statistical tests were done due
to the following reasons: First, in Ja-
pan we deliberately invited hospitals
that were already having some form of
computer-based processes and activi-
ties, unlike in the US and Canada where
all hospitals regardless of their com-
puterisation status were invited. This
was likely to exaggerate the level of
clinical IT sophistication in the sam-
ple hospitals in Japan. This approach
was adopted purposefully to use the
group that has adopted clinical infor-
mation technology systems to con-
vince other hospitals of the value of
these systems. Secondly, the study in
the US and Canada did not report the
IT maturity level of the sample hospi-
tals; we could not therefore determine
whether the hospitals in the three coun-
tries are similar in terms of their IT ma-
turity status. Above all, the data for
the three studies were collected at dif-
ferent points of time, i.e. Canada (2001),
the state o flowa in the US (2002) and
Japan (2006). These results may not
be reflecting the current level of clini-
cal sophistication in Canada and the
state o fJowa in the US.

However, though the charts (Fig 1)
reveal a similar trend between the three
countries, a closer look suggests that
some differences in the pattern of
adoption exist between the three coun-
tries. Japan showed a rather higher
level of functional clinical IT sophisti-
cation than Canada and the US. Based
on the individual variables measuring
functional clinical IT sophistication, 19
(59.4%) of the variables were reported
by more than half of the sample hospi-
tals in Japan compared to 17 (53.1%) in
Canada and 12 (37.5%) in the US. Even
though our sample was biased, con-
trary to our expectation, we did not see
a much higher functional sophistica-
tion as compared to Canada and the
US. On a hierarchical scale ranging
from *“1” (only departmental systems
without any integration at all) to “5”
(longitudinal collection of personal
health information with systems inte-
grated across healthcare facilities) [15],

i

most of the sample hospitals (56.0%
[data not shown]) in Japan reported
their IT maturity to be at level “3” (Sys-
tem that captures and stores signifi-
cant data about clinical encounter with
an institution-wide network has been
implemented). The resuits clearly dem-
onstrate that functional clinical IT so-
phistication remains limited even in
hospitals that have adopted compu-
ter-based systems.

Technological sophistication ap-
pears to be higher in Japan than
Canada but lower than the US. How-
ever, less than half of the variables
measuring technological sophistica-
tion were reported by at least 50% of
the sample hospitals in the three coun-
tries.

A detailed discussion between the
survey in the state of Iowa in the US
and Canada has been reported by
Jaanaet. al. [14].

4.5 Lirnitations

Several limitations concerning this
study are worth mentioning. First, even
though our sample of 42 hospitals did
not differ on organisational charac-
teristics from the original random sam-
ple of 350 hospitals, the response rate
was very low (12%) that is likely to limit
the extent the results could be gener-
alised to the original 350 hospitals.
Secondly, the Japanese version of the
instrument used in this study was not
fully validated through a rigorous
measurement study [21]. However, the
result of the internal consistency
analysis revealed acceptable level of
Cronbach’s alphas (Table 4). Finally,
this study uses both primary and sec-
ondary data collected at different
points in time between three countries.
Therefore to what extent the conclu-
sion can be drawn regarding the level
of IT sophistication between the three
countries remains limited: the hospi-
tals could be different and the respond-
ents could also have interpreted the
concepts in the instrument differently.
However, we tried to maintain the origi-
nal meaning of the items through re-
view of health informatics experts.
Furthermore, the majority of our re-
spondents were computer scientists as
was the case in the Canada survey, giv-
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ing us confidence that the respond-
ents could be having the same inter-
pretation of the concepts in the

survey. Lastly, in reporting integration
sophistication, mean scores were used.
This is not methodologically sound in
statistical sense [22]. However, this

approach was adopted to be consist-
ent with the reporting of results of the
study in Canada [13] and the US [14]
from which we drew our secondary

data.

5. Conclusion

To the best of our knowledge, this is
the first research reporting on the clini-
cal IT sophistication profile in Japa-
nese hospitals to the international
medical informatics community. This
study suggests that clinical I'T sophis-
tication remains limited and variable
across the clinical areas. As the profile
reflects, majority of the already com-
puterised processes and activities
(and the accompanying technology to
support them) are relatively basic and
simple to implement. Due to complex
nature of healthcare, the tendency has
always been to computerise order en-
try processes and admission proce-
dure first [23] before implementing
advanced procedure such as
telemedicine for consultations, expert
systems etc. And since the mean age
of the program (systems) for the sam-
ple hospitals was about 3.7 years,
these hospitals might still be at the ini-
tial stage of computerisation. As time
goes on, we believe the hospitals are
likely to expand the current systems
by adding more advanced modules.

The Japanese Government policy
targeting hospitals with 400 beds or
more to computerise patient records by
2006 was based on the fact that large
hospitals have resources and infra-
structure necessary to implement com-
puterised systems. Overall, this view
was only supported on the technologi-
cal dimension of clinical IT sophisti-
cation in the sample hospitals. The
results suggest that even large hospi-
tals have not been able to meet the tar-
get and may require extra incentives
and motivation to implement more ad-
vanced systems.

Otieno et al. | electronic Journal of Health

The extent of clinical IT sophistica-
tion across countries is an important
contribution and input to policy-mak-
ing. We made an attempt to benchmark
our results to other better-performing
countries as a way of measuring out-
come of policies, and monitoring
progress in clinical IT diffusion. Us-
ing a standard selection of indicators,
our results show that the extent of
clinical IT sophistication is yet to
reach ‘saturation level’ (the state where
all patient-related activities and proc-
esses in hospital are done using com-
puters in a paperless environment)
even in hospitals that could be classi-
fied as “adopters”. Though many hos-
pitals in this study are moving towards
the ‘saturation level’, it will take some
time for hospitals to be fully paperless
[24, 25]. To this end, this report has
provided straightforward evidence as
an essential input to policy analysis.

In summary, the results demon-
strated that there exists substantial
room for expanding clinical IT systems
in hospitals.
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