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Abstract: The “Electronic Patient Record (EPR) Laboratory” is a computer
based self-learning system developed for students to acquire practical skills and
knowledge required to deal with EPRs. The system is designed to supplement
conventional lectures on health information systems given as part of our
undergraduate curriculum. Using the Laboratory, the students may learn not
only operations of EPR systems but also the subjects connected with patient
information handling, including privacy, security and health information ethics.
The EPR Laboratory is composed of an eLearing system and an EPR system.
The learning materials are arranged in units in the eLearning system, and in
each unit, the student learns the materials and the EPR operations through
practice. Tests are given at each end of unit, and if a student failed a test, the
system shows which questions were answered incorrectly and indicates which
parts of the unit he/she should review. For this purpose, we introduced a
structure to the learning materials based on an information model. In this paper,
the overview of the system, the simulated environment to learn patient flow,
information flow and hospital workflow, fundamental EPR operations, and
structured learning materials for the test and review cycle are described.

Keywords: Self-Learning system; Electronic patient record; Simulated
environment; Health information professional; Health information ethics

Biographical notes: Kayo Watanabe received B.S degree in pedagogy, M.S in
engineering, and Ph.D in medical informatics. She served as a teacher at
Asahigawasou Medical Welfare Academy, and has been an assistant professor



36 Watanabe, K., Okada, M., & Yamamoto, Y. (2011)

of Health Informatics at Kawasaki University of M.W. since 2009.

Mihoko Okada received B.S degree in mathematics, M.S in computer science,
and Ph.D in medical science. She served as an assistant professor and then an
associate professor of Statistics at Niigata University, and has been a professor
of Health Informatics at Kawasaki University of M.W. since 1998.

Kazuko Yamamoto served as an assistant professor at the Department of
Hygiene & Public Health, Osaka Medical College, an associate professor at the
Department of Environmental Health, Fukui Medical University (1983-1992),
and a Professor at the Department of Medical Informatics, Shimane Medical
University (1993-1999).

1. Introduction

Healthcare in Japan, as well as in many other countries, is facing many challenges,
including delivery of efficient and high quality care, continuity of care, sustainable care,
patient safety, cost containment, and so on. Information and communication technologies
(ICT) play an increasing role for healthcare sectors, and advancement in Health and
Medical Informatics has been and is being contributing greatly to better delivery of care.
Introduction of Hospital Information Systems (HIS) started early in the 1970°s in Japan.
Patient accounting systems were introduced firstly, and now departmental systems and
order entry systems are widely spread in hospitals all over the country. In the mid 1990°s,
computerized patient information processes were common, but patient records were not
included among them, since healthcare institutions were required to maintain paper-based
patient records and films for a prescribed period of time by a legal obligation. In view of
the advances in ICT, the Japanese Ministry of Health and Welfare (MHW, currently the
Ministry of Health, Labour and Welfare: MHLW) issued a notice on April 22, 1999 that
allows patient records to be maintained on electronic media under a prescribed set of
requirements.

Since then, Electronic Patient Record (EPR) systems have progressively
introduced into hospitals. As more EPR systems are introduced into hospitals, the roles
and responsibilities of the personnel in charge of patient record management are changing
accordingly. Health information professionals should be conversant with not only patient
records but also with the characteristics of electronic patient information, privacy and
security, health information ethics, and so on. At the Department of Health Informatics,
Kawasaki University of M.W., we have about 60 student enrollments each year, and
about a half of them aim to work for hospitals as patient record administrators or as
healthcare information technologists. For the students to prepare for EPR systems, we
inaugurated the development of a computer based learning system called the “EPR
Laboratory” in 2003. It is a self-learning system with a simulated environment for
healthcare services delivery (Watanabe, Yamamoto, Okada, & Takaue, 2005).

In medical and healthcare education, simulations have been introduced. In
medical school, an education system for fostering student’s problem solving ability
during clinical practices was developed (Tsutsumi, Hori, & Kuroda, 2003). Others have
made use of real Electronic Patient Record systems for medical school student by
controlling access for students (Hayashi, Nakagawa, Sugiyama, et al., 2005). In nursing
departments, some education systems have been developed for teaching nursing
diagnostics, nursing records, and so on (Takagi, Yoshioka, & Matsunaga, et al., 2007).
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There is also a study that makes use of Web EPR systems, available as open source
software (Kushniruk, Borycki, & Armstrong, et al., 2009).

The EPR Laboratory has been developed to provide students with simulated
environment for learning EPR systems in hospitals that are not easy to learn only from
class room lectures. The functionalities of the EPR Laboratory are discussed in our
previous paper (in Japanese) (Watanabe, Yamamoto, Okada, & Takaue, 2005). The
system is designed to supplement conventional lectures on health information systems
given as part of our undergraduate curriculum. Using the Laboratory, the students may
learn not only the operations of EPR systems but also the subjects connected with patient
information handling, including privacy, security and health information ethics. It is
basically meant for self-learning, but where appropriate, an instructor may give
explanation. The EPR Laboratory is composed of an eLearing system and an EPR system.
The learning materials are arranged in units in the eLearning system, and in each unit, the
student learns the materials and the EPR operations through practice. Tests are given at
each end of unit, and if a student failed a test, the system shows the student which
questions were answered incorrectly and indicates which parts of the unit he/she should
review. For this purpose, we introduced a structure to the learning materials on Health
Information Ethics based on an information model (Okada, Hashimoto, & Ohida, 2001;
Okada, Yamamoto, & Watanabe, 2007).

In the following, the overview of the system, the simulated environment to
support learning of patient flow, information flow and hospital workflow, fundamental
EPR operations, and structured learning materials for the test and review cycle are
described.

2. Background

2.1. Regulatory Actions in Japan

The Japanese Ministry of Health and Welfare (MHW, currently the Ministry of Health,
Labour and Welfare: MHLW) has been promoting a move away from paper-based to
computer-based health care information management. Late in the 1990’s, healthcare
institutions were required to maintain paper-based patient records and films for a
prescribed period of time by a legal obligation. The related laws and ministerial
ordinances, including the Medical Practitioner Law, added up to ten. In view of the
advances in ICT, the MHW issued a notice on April 22, 1999 that allows patient
information to be maintained on electronic media under a prescribed set of requirements.
Healthcare institutions are permitted to electronically maintain patient information
written in documents which are obliged to be maintained legally under the following
conditions (the following are tentative English translation from Japanese):

(1) Authentication and integrity shall be ensured.

- Appropriate countermeasures shall be taken to protect against intentional or
accidental false entries, rewritings, deletions, and/or mixing.

- Accountability for electronically maintained patient information shall be ensured.
(2) Information shall be readable by sight.
- Patient information readable by sight shall be readily available upon request.
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- Patient information shall be readily printed upon request.
(3) Information shall be durable.

- Patient information shall be maintained during the period prescribed by the law in
such a way that the contents are durable and reproducible during the entire period.

The action formed a part of deregulation efforts of MHW and it afforded
healthcare providers an alternative method of maintaining patient information. It was
expected that the notice would further promote the use of computers in the field of health
care.

It has been well recognized that standards for healthcare information, including
classification and coding, are imperative and standard development need be promoted
further for electronically maintaining patient information. In April 2010, nearly ten years
after the notification of electronically maintaining patient records, the MHLW issued a
notice on the recommended standards of Health Informatics. Including are: HOT codes
for pharmaceuticals, ICD10 compliant standard disease classifications, clinical
information provision format for patient and patient referral (HL7 CDA compliant), IHE:
PDI (Portable Data for Imaging) Integration Profile, and its application guideline,
medical waveform format, DICOM, and laboratory information exchange protocol.

2.2. Human Resources- Healthcare Information Technologist

Hospital information systems and electronic patient record systems have become
prevalent around the country, but there existed a number of problems as the systems in
general are not flexible enough to produce various measures (indicators), hospitals are
not able to propose their requirements for hospital information systems to vendors due to
lack of expertise, and among other things, both hospitals and vendors lack human
resources with specialties in health information systems and health information
processing. There was an increasing recognition of the needs for health information
professionals and for the cultivation of human resources in the healthcare sectors as well
as in industry. In responding to social need, the Japan Association for Medical
Informatics (JAMI) inaugurated the Healthcare Information Technologist (Healthcare IT)
Certification in 2003'. A Healthcare IT, as a health and welfare professional, should be
conversant with the special characteristics of healthcare and be capable of making use of
and providing health information adequately and effectively, and employing information
technology best suited to a given application. The first examination was given in August
2003. The number of examinees was 3,521, and 979 people passed the examination, and
the overall pass rate was about 28%. Since 2003, certification examination is given
annually. The certification is intended not only for healthcare professionals but also for
people from industry including software engineers, managers, vendors, or others,
involved in the fields of healthcare. Students are also among the expected examinees. As
of June 2010, a total of 8,080 people are certified as Healthcare IT professionals. The
certification “ Senior Healthcare Information Technologist (Senior Healthcare IT)”
started in 2007, and as of June 2010, 140 people are certified as Senior Healthcare IT
professionals.

! http://mww.jami.jp/hcit/HCIT SITES/doc/pdf/090522Health I TOverview.pdf
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3. Simulated Environment — Learning Healthcare Delivery at Hospital

3.1. Electronic Patient Record (EPR) Laboratory — Overview

The Electronic Patient Record (EPR) Laboratory was developed on Cachée 5.0.11
(Caché is a registered trademark of InterSystems), using CSP (Caché Server Pages).
Caché is installed as a Data Base management System in our computer rooms, and is
connected to the Intranet. The system is employed in our course entitled “Health Data
Management Practice” for the third year and fourth year students, using a computer room
with one web server and 140 client PCs.

Figure 1 shows the overview of the EPR Laboratory. The system aims to support
the students to learn not only operational aspects of EPRs but also fundamentals of
healthcare service delivery and patient record management in hospitals. The system is
comprised of the following: 1) an elLearning system and 2) an EPR system. The
eLearning system is intended for students to acquire knowledge necessary to deal with
patient information as patient information professionals. In the eLearning system, the
learning materials are organized in units and the student walks through the Lab unit by
unit. While the student is learning a unit, they are connected to the EPR system to learn
fundamental operations through practices. The eLearning system also provides functions
for instructors to prepare learning materials and tests, and to manage students’ learning
records.

eLearning System EPR System

Tutor Support || Self-learning Ambulatory Patient In Patient Departmental
Systems

: mtl » New Patient Admission '
Mate"‘f'l Learning || Registration ; ha: l:::“

Preparation atesial T~ epar

\_ Exam ) ( Department ] [ Ward * Bed ]

- N Reception Administration Ty
P ([ LU]ut: '/ Clinical L:bl:al:l'lct;:l\.
- material "\ consultation Fadak e Department

Exam - Patient Record
(" Learning C Unit3 ) v reastry Nursing Record
Rec_qn d Learning | Presaiption -
Administration material N\ WardMenu

\__Exam ) (Message Board)

Registry for Discharge

Second visit Summary

Figure 1. Overview of the EPR Laboratory

In the EPR system, there are four access modes: the doctor mode, the nurse mode,
the clerical staff mode, and the patient record administrator mode. In the doctor mode, all
functions of the EPR system are available. In the health record administrator mode, only
limited operations are available, including patient profile data entry, ICD 10 code
checking, creation and registration of template, hospital statistics processing, and so on.
The EPR system is used only for educational purposes and is not a fully-fledged EPR
system.
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3.2. Walk through for an ambulatory Patient

Figure 2 shows the initial screen of the beginning unit. English labels in the figures were
prepared for this paper, as all messages are in Japanese in the actual system. In each unit,
an objective(s), descriptions of given subjects, and tests are given. There is also a link to
the corresponding part of the EPR system. The screen in Figure 2 starts with a fictitious
story that a charming, curious elderly lady comes to visit the Hill-Top Hospital. The
hospital is medium-sized, with 300 beds and about 300 ambulatory patients a day. The
lady feels ill today and she wants to see a doctor. By clicking on “What you should
know” in Figure 2, descriptions of hospital organization and functions are shown. Before
moving the next unit, the student must go through a test by clicking on “Check your
understanding” to check his/her knowledge. If they pass the test, then they can move to
the next unit “General Information”.

/> Roops:elearning-outputlcn iptep:127.0.0.1[19721: MEDCHART) ~ Windows Internet Explorer

—

@ v |8 hip/Hvireo/csp/medehart/MELSout CSP vl [49] % ol

- 23
W G | 48 Roopreleaming-outputicn iptepd 27001 (19723 ME.. B i rR-I@ s G- - e

Welcome to the Hill-Top Hospital !!

The hospital is located on top of a small hill in a residential district. You can see the hospital,
a smart looking building of red brick, from your home. The hospital is surrounded by cherry
trees. where you see people taking a leisurely stroll in Spring. It is a medium-scale hospital.
with 300 beds and with about 300 patient visits a day.

You see a charming lady arriving at the entrance. She is 65 years old, but looks much
younger. She is so curious, like Miss Marble a character of an Agatha Christie’s novel, but
feels ill today and comes to see a doctor. Let’s go and see around the hospital with her.

(1) Leaming Objectives

("2 What you should know
(3] To General Information
(C27] Check your understanding

BACK || [_HOME

Figure 2. Initial screen of the eLearning system

Figure 3 shows the screen of “General Information”. The student learns more
details about the organization and function of a hospital, and the hospital accreditation
system by Japan Council for Quality Health Care. By clicking on “Information Map and
Organization of the Hospital,” the student sees the map and description of each division.
After passing the test, the student moves to the unit “Initial Visit Reception Desk”.

Figure 4 shows the Initial Visit Reception Desk. Here the student learns about
patient reception, patient information registry, ambulant patient and in-patient processes,
and about the health insurance system. It is described that in Japan, patient registry is
carried out at the accounting departmental system, and information is connected to an
EPR system in general. At this point, the student learns about passwords, that is, they
should change the password at regular intervals, what is a good password and what is not,
that they should never write it on a strip of paper and post it around, and so on. Then the
student logs into the EPR system under clerical staff mode, and enters the patient profile
and health insurance information. Figure 5 is the screen of the patient profile data entry,
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where the student practices operations. After they finish data entry and came back to the
eLearning unit, they must finish the test, and then move to Doctor’s Office.

(2 Roopzelearning-outputicn iptcp:127.0,0,11972EMEDCHART) - Windows Internet Explorer EExK

@I v (B hiw/Aieolop/medchm /MELSOCSP v 4l X e
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General Information

The lady arrives at the general information. Click “Information Map & Organization of
the Hospital” below, and check the map and read the description.

The lady: I caught a cold and feel ill today. I would like to see a doctor.

Receptionist: Is this your first visit? The lady: Yes

Receptionist: Okay. Could you fill in this form and give it the Initial Visit Desk there. They
will guide you to the General Internal Medicine.

Information Map & Organization of the Hospital

(0 JLeaming Objectives

(2 JLearn about General Information

((3 JTo Initial Visit Desk

([ JCheck your understanding (hospital organization)

(5 _)Check your understanding (hospital accreditation by
Japan Council for Quality Health Care)

3

Figure 3. General information screen

(= Roops:elearning-outputcn_iptep:127.0.0,1[19721:MEDGHART) ~ Windows Internet Explorer
@ _h - | @] httpe/ A virgo/csp/ medchart/ME LSout CSP | || | X 2|~
W < |8 Roopsaleaming-outputicn iptcpl 27,0001 [1972HME_ | - B s rA—T® - G- 7
o~
Initial Visit Reception Desk
The receptionist receives an application form and makes registration for the lady.
The registered information is transferred to the registration card issuing machine, and the
Patient Registration Card for the lady is issued.
MNow let’s make data entry for a new patient vourself. You have to enter insurance
information too. The patient ID number is assigned automatically.
The lady moves to the General Internal Medicine.
Initial Visit Reception Desk at a Glance
Patient Profile Entrv
Insurance Information Entry
Eegistration for In Patient
[ ] Learning Objectives
What vou should know(Your Password)
[C2 ] What vou should know (Ambulatory Patient /Tn Patient)
[[4 ] Check vour understanding (Patient Profile)
Check vour understanding (Insurance Svstem)
[(& ] To General Internal Medicine
!

Figure 4. Initial visit reception desk
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The student logs off the EPR system and comes back to the elLearning system.
Then they move to the Doctor’s office (Figure 6). A dialogue between the doctor and the
patient are shown on the screen. After the physical examination and tests, the doctor said
that there is a chance of acute bronchitis. On this unit, the student learns hospital
information system components, including the order entry system, pharmacy
departmental and laboratory departmental systems, and the electronic patient record.

The student clicks on “Enter the EPR system as a doctor,” and then logs on to the
EPR system under the doctor mode. Then the screen of the EPR system appears, and they
may view the existing data or enter data including progress notes, prescriptions and
diagnosis. Figure 7 shows the screen for the diagnosis registry. Diagnoses may be entered
using the search capability, and modifiers and sites (regions) may be added if necessary.
Figure 8 is the screen for prescription data entry. Here the student learns about
prescriptions by entering data including medicinal drugs, dosage, unit, and so on. They
learn the notion of “do prescription” also.

Figure 9 is the screen of a patient record. Shown on the left hand side of the screen
is the selection of forms, and the prescription history. The right had side is divided in to
three frames, where shown at the top are patient demographics, in the lower left is the
progress note and in the lower right are prescriptions.

= Roops: & #HI5 A MEESE- #EFE - Windows Internet Explorer
@. S y - £ | httpo SvirgosSosps medchartMHe K ANJADCSSFPT0E =y -~ s
D 4 | @8 Roops R EASTRIESER - AEIE [ fr -~ B - i - [ ST - £ Y0 -
=
Patient Profile Data Entry
ID: |as Patient ID: Pw2z10000c
Record ID: |P-210-000-3
Registrant ID: w21 0000c Registration: 20090203 Update: |200902032
Gender: 1 1 female 2 male Type: 0 0: New 1: Update 2: Cancel

Last Name (Kana): #&&w® First Name (Kana): &<
Last Name (Kanji): | #.L First Name (Kanji): | #&#& ¥

Diate of Birth: 19811225 MY MMDD

Postal Code: [703-0145 Country Code: Delete: 1. delete
Prefecture: |l City, Town, etc.: FlWL
Street: | F+1-1 Apartment, etc.:
TEL: |[o86-255-0145 Portable Phone:
FAX: |oB6-256-0145 Email:
COccupation: | =E5 Workplace:
Contact Info:
Remarks:

|[cLEAR] [sAWVE | [SEARCH | (=

Figure 5. Patient profile data entry
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Doctor’s Office
In the office, there are two terminals, one for the doctor and the other for the doctor™s assistant.
Dwoctor: Can yvou tell me what’'s wrong?
The Ladyv: I can’t get rid of the cold. I have a bad cough.
Physical examination and tests
Dwoctor: Body temperature is 37.8 C. Flu test is negative. There is a chance of acute bronchitis.
Take prescribed medicine according to directions. Please come again in three days.
Enter the EPR svstem as a doctor. Use the assigned doctor ID and password.
Select the patient record vou created. Enter prescriptions and diagnosis.
Use cases at Doctor’s Office
Enter the EPR system as a doctor
[ ] Learning Objectives
What vou should know (Fundamentals of patient record)
(=] What wou should know (Prescription order entry)
[4 ) Check vour understanding (Patient record)
[_5 ] Check vour understanding (Hospital information System)
To Accounting Desk
[ Bax [ HOME | =
< >

Figure 6. Doctor’s office

&~ Bl DIENESES |E28
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iy BRILAD & Roopsii-R3RREEE: Cache Server Page — form

>

Diagnosis Registration

Patient ID: [Fez100006 | FH11) 2225F Gender: 1 |[Select | Age:[m

[ Modifier |
[ Select | Department: G I Int | Medi Ambulant/In hospital: Ambulant -Select T
- P -l eneral Interna edicine ‘ it/ P Alphabetical Order

DoctorID:|pw210000t | Qutcome Registered by:| |
Start Date: 20100720 Qutcome: | | Onset:| | End Date:] | Search:
Main Diagnosis Registration Dal:e: BEhH - l:' 0] Acute Bronchitis
Insurence: B R |Outcome: |
Search Term [savt a1 | (cLEAR]
Diagnosis: [Acute Bronchitis | [cLEAR]
Standard: Acute Bronchitis | [cLEAR]

Nomenclature

Exchange Code: Admin Number:
Exch Code: Admin Num:

Modifier 1:

[ |[cLear]1:] [1:] \

Modifier 2: | |[cLEAR]2: | J2: ] |

Modifier 3: | | [cLEAR B | |3:] |

Modifier 4: | | [cLEar]a: | Ja: ] \

1CD10: ICD Multiple Coding:| |

ICD10 Certainty:C | ICD Multiple Candidates:| |

ICD10 Checked:[J205 | ICD10-2:| | [Search Term |

[cLear] [insERT] [REGISTER DIAGNOSIS] [ BACK | [ Modifier |

|~
|

Figure 7. Registration of diagnosis
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/> Roops- 8 F5Cache Server Page -~ form (MChart01) - Windows Internet Explorer
—
O - [ tpsiresesp/medchart/MiieStobo CS? V4 X A
W B 8 Rocps A Cache Server Page - form (MChartD1) -8 @ 2905740 -
~

—— Prescl’ip"on —_—

Patient ID: [Pw210000c Patient name: b X&F Registration Date: 20090203 Doctor ID: w210000¢

Starting Date: 20090203 Issuing Date: 20090203 In'Out of hospital: J [Ej @

Diagnosisl: | Acute Bronchitis Categoty: [njection ] @

Diagnosisi:

Diagnosisi: Cefzon l

Tl r .. . RPN

Category M1 | Medicinal drugs Dosage  Unit 1] Cefzon Capusule 100mg 2
(Insert ) 1098996 | [MucosolvanLCapsuleSomg It e DS,

3] Cefzon Granules
Pediatrics 100mg

[Cefaon Capsule 100mg.

Admsnsstration fx«&nesa&yiﬁ«exﬁmeﬂ ) 3 Days
(Clear ] (Register] [Search ] [NewRegistry | [ Confimed | [Change] (Delete | [Back] v

Figure 8. Prescription registry

/> EFONT: Efbadn - Windows Internet Explorer

©) ~ () wwl/vveo/oss/medchact/MbaFrowSatoSP 311 [%] [oooc e
W & | BRI EHES ] i8-8 @-@2Y0-8r10- "
Electronic Patient Record System: Doctor Mode s
General Internal Medicine Doctor ID: Dw210000C: B# X&8
Date: 20090203 [Patient ID] w210000C [Name] #L |E&HF
[Gender] female [Date of Birth] 19451107 [Age] 65

[Address] ¥999-1111 ELLIBMWLS)IIKL-2-3-4 [TEL] 0123-45-6789
[Occupation] housewife

Select:
Common to all depts A

Commontoalldepts B | | (Prescription Entry] [ Diagnosis Entry |
Common to all deptsC

Symptoms and signs Progress Notes Prescription
Laboratory tests [Consultation Date) [Select ][ Ciear ) ((Show [ History ][ Clear |
Progress notes . « .
Referrals Common to all depts A [Diagnosis] Acute bronchitis
= Current record: [ID] 587 20090203 10ral 1 .. in hospital

[Outpatient] [Author]Dw210000C e

[height]152cm [weight] 45kg 20090203..8% XA

[Blood group (ABO)] A Mucosolvan LCapsule 45mg
[Blood group (Rh)] Rh+ ] | - 1 capsule
[ —— ; Cefzon Capsule 100mg
:§333?§?§ [Allergy] [Infectious disease] - 1 capsule
120071030 three times a day after each
20071023
120071020 meal for three days
120071016

v

< >

Figure 9. A screen showing a patient record
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In the Doctor Mode, the student also learns about templates. They create a template
and enter the same information using the temple of his/her own. Through the practice,
they learn data items differ from department and department, and different departments
can use the same EPR system using templates.

After seeing the doctor, the patient then moves to pharmacy reception desk to
receive prescribed drugs, and then moves to the Accounting Department. After
ambulatory patients, the students learn the process for in patient. After the walk through,
the students use the eLearning system and EPR system by themselves using sample cases.
We use sample cases given in the guidelines for writing patient records published by
Japan Medical Association.

3.3. Patient Record Administration

The EPR system has some departmental systems functionality (Figure 1). Since many of
the students in our department aim to work for hospitals as health information
professionals, we encourage them to obtain both certifications of Health Information
Manager (HIM, the official naming was changed from Patient Record Manager to Health
Information Manager), and Healthcare Information Technologist. We have special
functionalities in the EPR system for patient record administration.

The students can also log on the EPR system under the health record
administrator mode. Here they learn about ICD-10 coding on EPR systems, 1CD-10
compliant Standard Master Files, hospital statistics processing (including indicators),
patient referrals, and so on. In the EPR system, ICD-10 compliant Standard Master File
(one of the recommended standards by MHLW) is installed, and when a diagnosis is
registered, ICD10 code(s) are assigned automatically based on the Master File. The
assigned code(s) are not necessarily correct, and the students playing the role of patient
record administrator check whether the assigned ICD-10 code(s) are appropriate. If not
appropriate, the students enter the proper ICD-10 code(s) in the field titled “ICD10
checked (Figure 7).” The corrected code must be confirmed by the doctor. For coding
practices, advanced exercises may be taken for those who wish to be HIMs. We consider
that the health information professionals need be acquired with health information
standards, and through EPR Laboratory, they can learn the practicality of the Standard
Master File and automatic coding, and correction of coding. They can also learn the
standards for patient referral.

For statistical processing, general hospital statistics such as the number of patients
by departments or disease classes, the average length of stay, bed occupancy rate, 5-year
survival statistics by disease classes, etc. are computed.
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Numbers of Patients by Major Classification of ICD10

Department : 01 Date:20090203
Discharge Date: from 20090101 to 20090131

1 Certain infectious and parasitic diseases (AQ00-B99)

2 MNeoplasms (CO0-D<48)

3 Drseases of the blood and blood-forming organs and certan (D50-DE9)
disorders involving the immune mechanism

4 Endocrine, nutritional and metabolic diseases (E00-E90)

5 Mental and behavioural disorders (FOO-F99)

6 Dhseases of the nervous system (G00-G99)

7 Dizeases of the eve and adnexa (HOO-H3>9)

Dhseases of the ear and mastoid process (H60-H93)

Drseases of the circulatory system (100-199)

ases of the respiratory system (J00-J99)

ses of the digestive system (K00-EK93)

ses of the skin and subcutaneous tissue (LO0-L99)

ases of the musculoskeletal system and connective tissue (MMOO-MMOD)

ses of the genitourinary system (INQO-IN99)

15 Pregnancy, childbirth and the puerperium (Q00-099)

16 Certain conditions originating in theperinatal period (P00-P26)

17 Congenital malformations, deformations and chromosomal (QO0-Q99)

abnormalities
18 Symptoms, signs and abnormal clinical and laboratory findings (RO0-RE99)
not elsewhere classified

19 Injury. poisoning and certain other consequences of external (S00-T98)
causes

20 External causes of morbidity and mortality (V01-Y28)

21 Factors influencing health status and contact with health services (Z00-Z99)
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Figure 10. A sample screen of hospital statistics

3.4. Test, Fail and Review Cycle

The students must take a test(s) at the end of each unit. If they fail a test, they have to
review the unit and take the test again (we call this the test, fail and review cycle).
Evaluation criteria for the test may be set using the tutor’s support functions of the
eLearing system. A test is composed of questions, and questions may be given weight. If
necessary, a question may be designated mandatory, that is, if the question is not
answered correctly, then the test is in failure regardless of the total score.

When a student fails a test, he/she needs to know which questions they answered
wrong. So when a student takes a test, the score and pass/fail are shown, and if he/she
fails, the system shows the questions that were answered wrong. In each unit, the volume
of materials may be heavy and it may not be necessary or may not be appropriate for the
students to do it over. That is, it may be more desirable to show what materials should be
reviewed. To support the test, fail and review cycle, we have introduced structure to the
learning materials of the domain “Health Information Ethics” (Chapman, 1997; Harman,
2001). Included in the domain are the subjects strongly connected with the notion,
including information security, privacy, ethics of clinical studies, EBM, etc. We consider
that everyone who has access to information systems with patient data should learn the
domain. We distinguish two levels of learning objectives: the first level for general users
of health information systems, and the second level for those who are responsible for
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patient information handling, that is, “Health Information Professionals.” We developed
the teaching materials with education of the second level in mind. But selectively using
the materials, the system may well be used by general users as well.

“Health Information Ethics” covers both healthcare services and medical (health)
research. The scope is very wide, and some of the topics are very general and conceptual,
and the others are narrow and concrete. Also many of the subjects or topics are related to
one another in different ways. To represent the domain of “Health Information Ethics”,
we adopted the information modeling technique, and developed a conceptual model using
UML. The model is used to give structure to learning materials including descriptive
texts, published guidelines, exercises, and tests, and to give control mechanism to the test,
fail, and review cycle in the EPR Laboratory.

The model consists of classes and relationships among them. There are three
kinds of relationships: dependencies, generalizations, and associations. A “dependency”
is used to show one thing using another. For example, there is a dependency from the
class “EBM” to the package “Epidemiology,” where a package is the basic grouping of
things. We use a package when the contents are relevant but are broad in scope itself and
taught elsewhere. An “association” is used to show structural relationships. An
“aggregation” is a special kind of association and is used to model a “whole/part”
relationship. Teaching materials including descriptive texts, exercises and tests are
physical things and are considered objects, and each object belongs to a leaf class (a class
with no children). Non-leaf classes are abstract classes (classes with no objects). For
example, there are leaf classes “ResearcherEthicsGuideline,” “ResearcherEthicsText,”
and “ResearcherEthicsTest.” Belonging to the leaf class “ResearcherEthicsGuideline”
are the actual guidelines including “World Medical Association Declaration of Helsinki
Ethical Principles for Medical Research Involving Human Subjects,” and the ethical
guidelines published in Japan on medical or epidemiological research. The guidelines are
referenced by the descriptive texts and the tests, and changes in the guidelines may affect
the texts and the tests, but not the reverse, there are dependency relations from
“ResearcherEthicsText” and “ResearcherEthicsTest” to ‘“ResearcherEthicsGuideline.”
For leaf classes with tests as objects, the following attributes are defined. Here an object
corresponds to a question:

class_name : the name of this class

depend_on : the name of material(s) that this question depends on
answer : an answer(s) to this question

scoring_method : the method for scoring this question

The pass criteria for a test are specified by such rules as “the sum of all questions
is greater than 80 and Question 1 is greater than 5 and Question 7 is greater than 5.”
When a student fails a test, the system shows which questions were answered wrongly
and on which materials the questions depend on with a link to the materials. With this
capability, a student is guided to the materials connected to the question(s).

There are three levels of questions: fundamental, advanced, and applied. A
fundamental question is such that an answer can be found easily within a learning
material. A question is advanced if it is related to multiple materials. A question is
applied if an answer cannot be found directly in materials. If a student fails in answering
fundamental or advanced questions, he/she is guided to read the relevant materials that
are indicated by “depend_on” attribute. Shown in Figure 11 is the result of a sample test
on information security.
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Test No4: Information Security (Basics)

Your Score is: 10 out of 25
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Do the Test No4 on Information Seucrity (Basics) again !

Figure 11. The result of a test

For fundamental and advanced questions, answers are selected from a list of
choices, and the scores are computed automatically according to the rules specified by the
attribute “scoring_method”. Applied questions are given at near the end of the course.
The questions are often taken from the real life problems which could be very complex.
For this type of question, a student is asked to answer in writing in a textbox. The answer
is not scored automatically but is sent to the instructor, and the score is given by the
instructor. Two sample applied questions are shown below. The applied questions on
personal data protection are adapted from Q&A provided by MHLW on “Guideline on
Healthcare and Welfare Entities Handling of Personal Information (2006, MHLW)”.

A sample applied question 1:

Doctor “A” has left the Hill-Top Hospital. It is well known among the staff that his frank
personality attracted patients, and there are some patients who are attached to him.
Doctor “A” wants let the patients he was seeing know information about his new clinic
and he asked the hospital that he would like to have a list of contact information of the
patients. Do you think it is appropriate to provide the doctor with the information he
requested? Discuss why you consider it appropriate or not appropriate.

A sample applied question 2:

Patient “A” has been hospitalized in the Hill-Top Hospital. The patient was referred to
the Hill-Top from Doctor “B” of another hospital. Doctor “C” of the Hill-Top is in
charge of the patient, and is communicating with Doctor “B” for the best treatment of the
patient. Now Doctor “B” is requesting Doctor “C” that he would like to obtain the
patient record of “A”at the Hill-Top for his research purpose. Do you think it is
appropriate to provide Doctor “B” with the information he requested? Discuss why you
consider it appropriate or not appropriate.
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4. Discussion and Conclusion

There was an increasing recognition of the needs for health information professionals and
for the cultivation of human resources in healthcare sectors as well as in industry. We
consider that education is utmost importance to promote the adequate use of ICT in
healthcare service delivery. The EPR Laboratory was developed for students who aim to
become health information professionals to prepare for EPR systems. The system is self-
learning and it provides simulated environment for healthcare services delivery that is not
easy to learn only from attending class room lectures. It is comprised of the following
components: 1) an eLearning system and 2) an EPR system. The eLearning system is
intended for the students to acquire knowledge necessary to deal with patient information
as patient information professionals including privacy, security and health information
ethics. The learning materials are organized in units and the student walks through the
Lab unit by unit. While the student is learning a unit, they are connected to the ERP
system to learn fundamental operations through practice.

The learning materials are arranged in units, and in each unit, the student learns
the materials and the EPR operations through practice. Tests are given at each end of unit,
and when a student fails a test, the system shows which questions were answered
incorrectly and indicates the related materials that they need to review, and then they try
the test again. To support the test, fail and review cycle, we have introduced structure to
learning materials of the domain ‘“Health Information Ethics” based on a conceptual
model using UML (Okada, Yamamoto, & Watanabe, 2007). Based on the structure, when
a student fails a test, the student may be guided to the materials that need be reviewed. In
the domain of “Health Information Ethics,” there are the subjects strongly connected with
the notion, including information security, privacy, ethics of clinical studies, EBM, etc.
We consider that everyone who has access to information systems with patient data
should learn the domain. We developed the teaching materials for education of health
information professionals, but by selectively using the materials, the system may well be
used for education of healthcare professional in general.

It has been well recognized that standards for healthcare information, including
classification and coding, are imperative and standards development needs be promoted
further for electronically maintaining patient information. The importance of standards
may not necessarily be obvious within one hospital, and to understand it, specialized
knowledge of Health Informatics is necessary. In this regards, health information
professionals are responsible for incorporating standards in their hospital. We have
special functionalities in the EPR system for patient record administration. ICD-10
compliant Standard Master File (one of the recommended standards by MHLW) is
installed in the system so that the students learn how the standards are used, why the
standards are important, the limits of standards, and how health information professionals
should be involved.

We consider that real ability for heath information handling may only be acquired
through practice at healthcare settings, but at the same time, we consider that the students
should acquire fundamental principles before they are involved in the real world decision
making. The EPR Laboratory is developed for students aiming to become health
information professionals but it may well be adopted for education of students planning
to become healthcare professionals, or practicing healthcare professionals. We conclude
that the system is useful for education about the current Electronic Patient Records that
have characteristics different from paper-based records, not only from the operational and
technical aspects, but also from health information ethics perspective.
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