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Abstract

This paper describes the MegaOakDWH system which is under development and construction at NEC. It goes on to

explain how the system can serve medical diagnoses, clinical study and management improvement by using: the

requested information generated inside a hospital, execution (achievement) information, basic treatment payment

information and medical accounting statistics information as well as medical care reports, summaries and nursing

information.

DWH (Data Warehouse), electronic medical record, medical care support, clinical study, management support

1. Introduction

In July 2007, the Strategic Headquarters for the Promotion
of an Advanced Information and Telecommunications Net-
work Society (IT Strategic Headquarters of the Japanese Prime
Minister’s Cabinet Office) published “Priority Policy Pro-
gram 2007.” This publication proposed that in order to con-
tribute effectively to the prevention of diseases and to
improvements in the quality and efficiency of medical care the
IT-based medical structural reform needs a “mechanism for the
nationwide collection and analysis of health information.”
Such a mechanism should also include diagnosis informa-
tion, health checkup results and health insurance claim form
data. It also proposed that there should be due consideration to
the protection of personal information, such as by anonymity.
Aiming at a secondary use of such collected and analyzed
medical information, NEC is developing and constructing the
MegaOakDWH system. In the following, this paper describes
the clinical study and management improvements made pos-
sible by using MegaOakDWH.

2. Outline of MegaOakDWH

MegaOakDWH is a system for storing, searching and uti-
lizing a variety of information that is typically generated in a
hospital. Fig. 1 shows the concept of this system.

(1)Information Storage Function

Document information including: medical care reports and

summaries, nursing, ordering, medical statistics and logis-

tics information are collected from the backbone job sys-
tem via a standard interface, the collected job data is
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Fig. 1 System concept of MegaOakDWH.

Logietics
information

/

converted into analysis data in the DSA (Data Storage Area)
and then stored in the database of the DWH server. In addi-
tion, the data sources that are necessary for information
collection/analysis of the DWH system but do not exist in
the job system (Operational Data Sources) can be imported
from a separate interface.

(2)Search & Extraction Function

The information stored in the DWH system can be searched
and extracted for utilization in medical care support, clini-
cal study and management support using various search
tools. Search and extraction efficiency may be improved at
the same time by compiling data marts, which collect only
the data required for each purpose, such as medical care
support, clinical study and management support from the
information stored in the DWH system.

(3)Security Function

The search function of the system is capable of authentica-
tion at login but can also attribute authority for using the
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search function to each occupation type or each user. It al-
so features an access log function for use in checking who
performed what kind of search of the DWH-stored informa-
tion and at which time.

(4) Atypical Searches & Multidimensional Analysis

In order to enable atypical searches and multidimensional
analyses of stored information, the system provides tem-
plate samples for the OLAP (Online Analytical Processing)
tool.

3. Example of Applications for Clinical Studies

As an example of utilization of in-hospital data for clinical
studies, this section introduces the Departmental Clinical Study
Database System.

3.1 System Outline

The Departmental Clinical Study Database System makes it
possible to store and extract reports and documents contain-
ing information required for a secondary use of medical care
information by each hospital department. These are pro-
cessed into and from the medical care report information and
document information stored in the DWH system. Fig. 2 illus-
trates the concept of the Departmental Clinical Study Data-
base System.

(1)Import Condition Setting Function
The system assists compilation of departmental clinical da-
tabases by providing a function for setting the data import
conditions according to each clinical study subject or to the
clinical department. For example: the import status of docu-
ments such as leaving hospital summaries and medical care
reports, information on dynamic template items, storage
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Fig. 2 Concept of departmental clinical study database system.
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target conditions (terms, patients, etc.) and the authority for
utilization.

(2) Gateway Function

The gateway of the system has the function of extracting in-
formation from the DWH according to the set import condi-
tion and for storing the decomposed dynamic template
information into the database set according to the items with
specific conditions in a one-record-per-case format.
(3)Information Inquiry Function

A tool for referencing the information in the departmental
clinical study databases stored per clinical study subject is
also provided. This function enables inquiry of target infor-
mation by selecting the database item and specifying the
search conditions for use in the inquiry. The accessed infor-
mation can be output to an external file.

3.2 Operation Examples

This system makes it possible to effectively utilize the med-
ical care information generated in hospitals for clinical stud-
ies. It allows extraction of specific information from the
information described in documents created by various depart-
ments such as summaries and reports. This includes: “infor-
mation on stage classification and tissue type in cancer cases,”
“information on side effects (nausea, hair loss, skin altera-
tion, muscular pain, etc.) of chemical therapies,” “informa-
tion on joint motion measurement results in orthopedic
conditions” and “information on left ventricular end-diastolic
diameter and ejection fraction in heart diseases.”

(1)Creation of Documents Using the Dynamic Tem-

plate Tool

When the hospital departments compile summaries and re-
ports using the dynamic template tool provided by the docu-
ment creation function of NEC’s MegaOakHR electronic
medical record system, each piece of information is created
as structured information expressed by the item (ATOM) and
content (VALUE) and is stored in the DMH database.

(2)Creation of Databases According to Clinical Study

Purposes

This system can create per-purpose databases from the docu-
ment information compiled per department. Using the im-
port condition setting function, it can also collect the
document information compiled by multiple departments
and store it in a single per-purpose database. For example,
even when the formats of the history provide leaving hospi-
tal summaries that vary between departments or those of the
medical care reports vary between body regions, the
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Fig. 3 Referencing display of departmental clinical study database
system.

information can be searched across documents and stored as

a single item by using the same dynamic template for each

common item.

(3) Comparative Inquiry of Information

When the system is used in clinical studies, it is required to

find cases containing necessary information and the cases

associated with them by repeating several comparisons and
analyses under different search conditions. To facilitate the
comparisons and analyses, the inquiry function of the sys-
tem uses a 2-row list display. The first row shows the first

search results and the second row shows the results of a

search together with the additional conditions of the first row

search ( Fig. 3).

As described above, while systematized search and extrac-
tion of documented medical care information has previously
been difficult, the system makes it possible to manage medi-
cal care information as structured information by using dy-
namic templates in the document creation process. It also
enables utilization of the medical care information effectively
for supporting clinical studies by creating databases accord-
ing to purpose, clinical department or specific report.

4, Example of Application in Management Support

This section discusses the DPCBANK (Diagnosis Proce-
dure Combination Bank) system, which is an application of the
in-hospital data of DWH for hospital management improve-
ment.
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Fig. 4 DPCBANK system concept.

4.1 System Outline

The DPCBANK system creates DPCBANK data marts from
the medical care information, medical accounting informa-
tion and article information that is stored in the DWH sys-
tem. These data marts can be used in comparisons of the
treatment fees billed on an inpatient and the actual costs rela-
ted to the treatment, referencing of DPC determination factor
information during calculation of the DPC fee, referencing of
the DPC determination factor information from the depart-
ment to which a patient is transferred. Fig. 4 shows the con-
cept of the DPCBANK system.

(1)Data Mart Compilation Function

The data marts of this system can compile the balance in-

formation based on the medical care statistics data of the

medical accounting system. It can also calculate a sum of the
expenses based on the contracted unit prices in the logistics
management system by specifying a period or a patient.

NEC TECHNICAL JOURNAL Vol.3 No.3/2008 — 103



Hospital Information Systems

Medical Information DWH System “MegaOakDWH”

(2)Master Maintenance Function

This function registers and edits the master information on
the article masters (medical material master, pharmaceuti-
cal master, medical care master, etc.). It also accepts im-
port in the CSV file format.

(3)Search & Display Function

This function accesses to the data marts information to ex-
tracts and displays the DPC information on a patient who has
left the hospital, medical care information and balance in-
formation according to various conditions including the DPC
code, diagnosis group classification code and patient names.
It is also capable of exporting the extracted information in
the form of CSV files.

4.2 Operation Examples

This system has made it possible to investigate the differen-

ces in medical care between patients of the same DPC by
comparing differences in hospitalization periods, incomes and
material expenses. It can thus contribute to improvements in
the quality and efficiency of medical care. The system as-
sumes that doctors and nurses in the fields of medical treat-
ment utilize it as a guideline for medical care or for referencing
the compilations of treatment protocols and that hospital man-
agement utilizes it for eliminating wasteful practices and re-
ducing patients’ payments. We will describe an example of the
flow of its utilization in the following.

(1)DPC Trend Display Function

The trend per DPC can be referenced and the comparison
with the average data can be displayed by selecting the 2-
digit MDC, the 6 digits including the MDC and disease
name, or all of the 14 digits. This function enables exami-
nation of the DPCs to be analyzed by detecting the cases with
high medical materials expense ratios, cases often exceed-
ing the specified hospitalization period (2SD) or cases with
variable hospitalization periods.

(2)DPC Balance List Display Function

This function makes it possible to analyze the existence of
patients with large medical materials expense ratios within a
specific DPC code by referencing the list of balance infor-
mation of the DPC code.

(3) Comparative Patient Data Display Function

This function makes it possible to select the patients with
large medical materials expense ratios. It also enables iden-
tification of which medical care action (such as prescrip-
tion) on which day caused the difference in the medical
materials expense ratio of each specific patient. This is
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Fig. 5 DPCBANK balance graph display.

achieved by means of comparative referencing of the in-

come and expenses for each day that the patient passed in the

hospital ( Fig. 5).

(4)Balance Detail Display Function

This function makes it possible to identify specific differen-

ces in the medical material expenses ratio by comparing the

details of medical care actions.

In this way, the system is capable of precise referencing of
information from per-DPC information to detailed informa-
tion such as the medical care contents and the pharmaceuti-
cals and other medical materials used in treatments. It is
therefore useful in the study of treatment protocol from the
viewpoint of medical care as well as for enabling judgments
from the viewpoint of management. For example, whether the
materials used were wasted or if expensive materials show
evidence of effects deserving their costs, etc.

In the above, we outlined and gave examples of applica-
tions of the medical care information DWH system “Mega-
OakDWH.”

In the future, we are planning to extend the system func-
tions to deal with the growing needs of medical care support,
clinical study support and management support by more effec-
tively utilizing the available medical information.

In closing, we would like to express our gratitude to those



who assisted us so capably in the development and construc-
tion of this system.
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