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ABSTRACT

For the realization of the vision and mission ofaliey Indonesia 2015, we need a health service aith
broad and comprehensive scope.To provide healtlicesr it can be realized by creating an integrated
information system applications such as creatinglaatronic medical record that has the abilitptocess
and store patient medical data. The specificaticesl medical record is an open specification coathin
OpenEHR that includes information and service mddeklectronic medical records, demographics, and
the archetype which allows software developersntakihe logical structure as a universal functional
interface, so it can facilitate the process of infation by the recipient. It is because of usingititerface
with appropriate-purposed data presentation ara elacomputer screen of the same users. The pugbose
this paper is to create an electronic website tier medical record by using OpenEHR specificatiams f
easy accessing, processing and storing the memicakds by the actors that play a role in the data
processing of medical records. With this appliqatibis expected to be useful for data processimg a
health information gathering, thus to improve thaalgy of services that will impact the improved
performance of the hospital management. The ingggyerformance of the hospital management will
become a supporter of the vision and mission Hegaittionesia 2015.
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1. INTRODUCTION between different medical record formats, such as
HL7 and CEN/ISO [2,3].

To provide health services with a broad and
comprehensive scope, it is needed to build an Based on the background above, the authors try

integrated _ information  system like Health 0 achieve the mission Healthy Indonesia 2015 with

Information System (HIS). Technology provided bycreatmg an HIS application namely application of

HIS is very useful for improving the quality of ear web-based electronic medical record to speed up

that can improve the performance of the hospit tpe access and exchange of patient medical records

%ﬁtween hospitals, community health centers and

management, such as auditable and accountablg . : el
. . : linics according to the specifications that predd
documentations, integrated medical records so as %0

speed up the access and exchange of patien%OpenEHR‘

medical records between hospitals, communitg. METHOD AND DESIGN

health centers and clinics. Thus it can be achieved

the vision and mission Healthy Indonesia 2015. Medical records containing information about

To realize the benefits of HIS technology can bg}e 21\t/iae|rl:?:1cr)2 ?/];Fh)ilzcilrtz?diIr?ci?]eamljatr?r?inhNaf;r: d
implemented by creating an electronic medical. P y imp P 9

record (Electronic Health Record) that has thgoordmatlon of patient care for _further eyalua‘uon
- : . .. and to ensure continuity of services provided. The
ability to store patient medical data. Specificasio

of the proposed medical record are an Opecompleteness, accuracy and timeliness of thedillin

specification contained in OpenEHR. OpenEHIﬁhould be pursued in healthcare organizations

e . ._hecause it is very important for the feasibility of
specification enables the exchange of information _: :
actions, and referral services.
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Electronic Health Record (EHR) is an activity to
computerize health records and process the content
associated with it [1]. At first the medical recard
Indonesia still known as medical records and even
now some hospitals in Indonesia are still using the
same term. Medical Record ia &et of facts about
the life history of the patient and the illness,
including illness, current and past treatments are
written by health professionals in their efforts to
provide health care to patients' [1]. EHR system is
not information that can be purchased and installed
as word-processing package or payment
information and laboratory systems that are diyectl
linked to other information systems and tools that
fit in a particular environment. EHR is an
information system that has a broader framework
and meets a set of functions [3].

2.1 Waterfall Method
To create the application website electronic
medical record based on OpenEHR it is needed a

Depok in order to know what the system has
been running. To better understand about the
data stream of medical records, then we did an
interview with someone who had been studying
the medical records. After that we did a
literature study on the design of an electronic
medical record system processing. This study
was conducted to find out the specifications
related OpenEHR how to classify medical
records. Besides that literature study was also
conducted to explore, learn and summarize a
wide range of literature relating to the
formulation of the problem, theories relating to
the creation of electronic health records
websites [5,6] such as electronic health records
websites,Yii Framework[1,4,8], WampServer,
Use-Case Diagram, Ontograf, Class Diagram
and navigation structure. Stages of analysis
would be a reference to translate into the
language programmer.

method of research that constitutes the dat@l.2 Design

collection procedures used to solve the problem at
hand. The scientific method conducted in this
research is by using development software
engineering Waterfall methods [7]. This method is
often used by the analyzer system in general. The
essence of the Waterfall method is constructioa of
system are performed sequentially or in a linear
fashion. So if step one has not done, it will rwobé
able to do steps 2, 3 and so on. Automatically,
phase 3 will be able to do if the phases 1 andv@ ha
been performed.

Figure 1: Seps of the Waterfall Method
Globally, the Waterfall method has undertaken steps
are described as the following [ 7] :

211 Analysis

Analysis step is a needs analysis of the system.
In this stage data is collected by giving the
questionnaires to hospitals and polyclinics in
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The design process can be used to translate the
requirements needed for a software design that
can be predicted prior to coding made. In this
phase it is carried out the design of the new
system that will be created. To simplify the
representation system to be made, then it is
designed a Use-Case Diagram, Ontograf, a
Class Diagram and navigation structure. A
Use-Case Diagram describes the expected
functionality of a system. The emphasis is on
"what" is done by the system, and not the
"how". A Use-Case represents an interaction
between the actors with the system. Ontograf is
an ontology modeling to describe the
conception of an integrated knowledge base.
With Ontograf the sub-class relationship can be
seen in the tree. It also supports a multiple
inheritance, and root on the formed class
hierarchy, namely the class "THING". While
the Class Diagram describes the structure and
description of classes, packages and objects
and their relationships to each other such as
containment, inheritance, associations and
others. Then, we designed the navigation
structure of the developed system. Navigation
structure can be used to describe the used flow
of created application. After all, it can be done
designing the page of the built website. The
used software architectures in building this
website are: i) Windows Seven Ultimate
Operation System; ii)WampServer 5 with
Apache 2.2.4, PHP versi 5.2.2, andviySQL
version 5.0.37; iii) Yii Framework version
1.1.10
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2.1.3 Coding and Testing needed of the system, so not all users can use the
Coding is the design translation into theentire facilities website.
programming language that can be recognize” o
by the computer. This stage is a real stage | Qe >//fi

working out a system. It's mean that the use c
computer will be maximized in this stage. The
encoding is done using Yii Framework [4].r
Once the coding is completed, the create
system will be tested. Testing is done by usini
the web server WampServer. The program we
tested on localhost first. The aim of testing is tc
find faults in the system and then it must be
repaired.

2.1.4 Application
This stage can be said to be final stage i
making a system. After doing the analysis
design and coding, the system will be used b Gy
the user. Before the user can use the system, Figure 2: Uses Case DiTgrz/im of Website System
the website that has previously been tested on

localhost must be hosted on the real web3-2 ClassDiagram
server.

] Class Diagram is a diagram that describes the
2.1.5 Maintenance . structure and description of classes, packages and
Websites that are hosted and used in the futugyjects as well as relationships with one another.

by users will definitely experience the changeg|ass Diagrams also explain the relationship
These changes can occur because of an errorgdiween classes in a system and how they
because the software must adapt to the neMpjiaborate with each other in order to achieve a
environment such as the presence of a neyya. Fig.3 shows the class diagram of the

device or a new operating system or the Us&liectronic medical record Web site.
requires functional development. Therefore, the

created website must be maintained on a From the Class Diagram it can be seen the

regular basis. relationship between the tables with other tabtes i

the database. Patient table is a master tabledinke

3. EMRWEBSITE SYSTEM to a reference table. Reference table is a talate th
] can not stand alone and is part of the master.table

3.1 Uses Case Diagrams Reference table of the patients is a religion,

] . insurance, sex, and status. The first patient nas o

expected functionality of a system. A use case ) ) ) ) )
diagram represents the interaction between the Patients have a relationship with the patient

actors with the system. Use-Case Diagram of thehart. It is found that 1 patient had a lot of eati
system could be seen in Fig.2. cards. Patient card table is the master tableefati

_ _ and the patient's card are connected by Medical
There are five actors who could use this systengecord Number (MRN) which is a unique identity
the administrators, patients, staff, physicians angf the patient. The previous users will make the
the laboratory. This website uses login system, Seatient’s card first. User is a master table whiab
the user must have a username and password befgresference role. It is found that one user has one

using the system. Administrators are in charge qbje. Users can create a patient chart.
making the users. The users get the username and

password from the administrator. Especially for the
patients, they must register in advance to the staf
when they visit. Staff will provide a default
username and password that will be changed by the
patient. The website is built on the role capapilit
(the ability of the role) of the user. The systentyo
provides the facility in accordance with the users
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Agama T - 3.3 Ontogr af
(td_agama : int 1 —— | _
nama_agama; sting| ::g‘;‘im;\mg ';i—j‘:‘”;m:g
3:5%;};’;»5:%”9 Ontograf is ontology modeling that is used to
suransi (gL lahir  Date H . H
d“[ Y T L prerowe— Lo — describe the conception of an integrated knowledge
e fama ity I;ﬁ;;_p;‘nan;;:an-m'"‘_—_*n‘g;ngji:;?:;g:;f;ggg base [2,3]. Ontograf is used to describe the
IHelp_rumah - sin amga; In H N H
. gl . v ontology of the patient. The Ontograf of patient is
R R = " Cemm]  mo—  ShowninFig.4.
Fegsen | +id_itemLayanan : int g TipeLayanan T . . . .
, = el From that figure it can be seen that the derivative
Status . . . .
o = of the Thing is the class of patients. This Class
- R
tnama_status : strin . -
e T ¥ [ O shows the table. Patients have 15 sub classes. Sub-
Lemacang | | B ! Lsena g W [ ient. [
o o sy class shows "possession” of the patient. The gatien
— ek | o e —— is a domain. Patients have four references: religio
‘;aTm PN e 101 :id'gm:!;:; 1 U Rt . ) . ’ .
e R ) — | gex, insurance, and status. Patients have a choice
[remai - sting i sl e i i_rhwayal | o . o
— ity i ! rm | between religions, namely Buddhism, Catholicism,
pesialis L 2 sl tview archel . . . .
| ooy | 1| fsm | T Hinduism, Islam, Protestant Christians and others.
nama_spesialis : strn |+id_peran ! int [Hvienw ransaksi [Hinvesligasi : string .
e oo Patients have sex among women or men. Health
1
i Insurance patients have such insurance or Social

Lo Vi Security. Patients also have a status among the
[+d_labharma ! int H H H
ey fd ket divorced, married or single.

[t _reg - int e [reksaminasi ; slring
+o_reg . Int ) ) )
st Patients have the status of a patient's card is a
— — 1* .

T e g reference of the patient chart. There are fourdype
R e b _ of card status patients: wait-status, examinec by
|thasil_|abbiokimia : string 3 [Hd_eve | . .
oy . fontos s doctor, examined by a laboratory assistant, and

i complete. Patients have the type of service that is
e reference to the handling item. This item includes
o e the type of treatment such as dental treatment, eye
Figure 3 Class Diagram of Electronic Medical Record ~ doctors, and general practitioners. Patients hage t
(EMR) Website System type of service that is a reference to the services

m such as service of hematology laboratory,

. . i . _ite
Patient card is a representation of the patient§inalysis laboratory, and biochemistry laboratory.
medical record. Patient card contains data on

physician examination, laboratory results, ant
transaction. Cards patients had one table referen: |
that is the status of the patient chart. Card stafu

these patients varies according to the conditien tt

patient chart. One card patients have one patie (memd; — /7 LR

card status. Doctor's examination can be written i VL
the observation, history, investigation, examinatio b L

evaluation, and instruction. One card patient coul W

have more than one doctor's examinatior (o e -,;;*_1__’_:'
Laboratory results can be written in urine Lab P » Vg
Biochemistry Lab, and hematology Lab, according h '

to the laboratory where the patient examinatior R N (==
One card patient could have multiple laboraton == 5N

results. Handling (action) item and services item i

a table that represents the transaction. Handlir

item is for the cost if the patient gains examioasi Figure 4: Ontograf of Patient

from a doctor, while the service item is the cdist o Th tient h doctor’ ination includi
the patient examination in the laboratory. One cardb € pt"?‘ 1en asl at' oc orsdex_amtmatl_on 'n%lg Ing
patient has multiple transactions. This transactioffoServation, evaluation, and nstruction. ser-

has a reference to the type of treatment for hagdli vations _have fou_r parts: .observat|on, .h|story,
items and service type for service items, on&Xxamination and investigation. Observations are

handling item has one type of treatment, as well g)servatlons that generate dat_a t_hat can be
service item has one type of service. measured by numbers. Observation is the results
directly to the patient. Evaluation is an obsexwati

561



Journal of Theoretical and Applied Information Technology
31* December 2013. Vol. 58 No.3 B

© 2005 - 2013 JATIT & LLS. All rights reserved-

SATIT

ISSN: 1992-8645 www.jatit.org E-ISSN17-3195

that can not be measured as diagnostics. Evaluatiuill see the home menu, dashboard, users, patients,
performed by investigators who analyzed theeferral letters, medical support, transactions,
observations results based on evidence and persoreference, user guide, FAQ and logout. From Fig.5
knowledge. Evaluation contains assessments,is also shown that a user can move from one
opinions and goals. Instruction is what to do by thmenu to another menu. Users who are logged in can
doctor to the patient in the future. Instruction isview all the menus but not all users can use all th
something that should be assigned to agembenus. Users can only use the menu in accordance
investigator to give action to the patient. with the role.

3.4 Navigation Structure All users can access the home menu. Dashboard
menu will only appear according to user role.
The navigation structure is used to describe thBashboard for each user is different from each
flow of the application program. The usedother. Dashboard serves to facilitate the users in
navigation structure is a mixture navigationtheir activities in accordance with their respegtiv
structure, which is a combination of navigatiorroles. Menu user, patient, referral letters, mddica
structures linear, non-linear and hierarchicalsupport, and transactions can be accessed by all
Website navigation structure on the electroniusers except the patient, but users can only view
medical record can be seen in Fig. 5. and update, while to create, delete and set menus
can only be done by an admin. When a user opens
s e

menu, and a list patients to other menus. When the

user selects one user or patient, it will showuber

or patient information and operation on the side
menu bar. Operation contains create, update, delete
list, and manage.

the menus, it will appear a list of users for user
St | PO

When users access the patient's menu, it will
display a list of patients. Menu patients can didy
accessed by users other than the patient. Patients
can only access the dashboard patients only. To
access the patient chart, the user should select
patients in the patient list. After performing gauti
demographics, patient list can be selected in the
operation which is located in the side bar. One
patient had more than one patient card, the card ca
be selected which patients will be seen. When
viewing a patient's card, we can do operations such
as creating observation, history, examination,
investigation, instruction, evaluation, and viewing
results of: hematology lab., urinalysis lab, and
biochemistry lab. Patient card can only be made by
the staff, and the card should only be filled oytab
doctor.
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The doctor can make a referral via the referral
menu or a from a doctor dashboard. A doctor only
P can make a referral. The menu of medical support

i

E* 3

1 ! - .
Lt 1 T can be utilized by the laboratory assistant. On the
Ui || O | e ||| Rl el menu of medical support the laboratory assistant
fit || e | e || | |t | | i wﬁiﬂ can make the results of the laboratory where the
el

laboratory assistant works. The laboratory assistan
can also make laboratory results through the
laboratory assistant dashboard. Transaction menu is

From Fig. 5 it is shown when users access the facility that can be used by staff. On the
website, there will be four menushome, login, transaction menu staff can load transactions of
user guide and FAQ. Users can only access thepatients according to the services or treatmeras th
Website after logging facility. Users who can login

Figure 5: Navigation Structure of EMR Website System
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are gained by the patient. Staff can also make The website still has weaknesses. To overcome

transactions through a dashboard staff.

For reference menu, user guide, and FAQs ¢
be accessed by all users. Reference menu contan
references to various categories that can be view
by all users, but it can only be created, modified,
deleted, and regulated by the admin. The me
contains a list of references id from a variety o
categories, such as religion, insurance, roleustat
and status of the patient chart, the type of servic[l]
type of treatment, sex, and specialists. For thes us
guide menu simply displays a list of general manue&]
of the Website that is tailored to the user's rtie,
administrator, staff, physicians, laboratory, ani3
patient. FAQ menu is the menu that contain
frequently asked questions, in order to help answ Ji]
user questions. Logout menu is used to exit fro
the website and return to the start menu.

4. CONCLUSION AND FUTURE WORK

[5]

Web-based electronic medical record based dfl
OpenEHR has been completed. Of the trials that
have been conducted all the facilities contained ifY]
this website has been running well. The advantages
of this application are to provide facilities to
facilitate the processing of medical records by thES]
actors that play a role in the processing of mddica
records such as staff, clinicians, and laboratory.
This website also provides the facility that the
patient can see his medical records and
demographics, so that the patient can observe the
development of his health. This website also uses
OpenEHR'’s data standardization which includes
information and service model for electronic
medical records, demographics, and the archetype
which allows software developers taking the logical
structure as a universal functional interfacejtso
can facilitate the process of information by the
recipient. It is because of using the interfacehwit
appropriate-purposed data presentation and data on
computer screen of the same users. This website is
a prototype of the system that is a complete
electronic medical record system given the actual
hospital. The website is still not developed bytsini
that are in the hospital such as inpatient, outpati
emergency room (ER), and others. Overall
archetypes are not yet rated by the unit and are
classified in general.
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the drawbacks previously mentioned website, there
should be further development to suit the needs of
g units in the hospital.
gvelopment of archetype can be customized with a
emplate that exists in each unit in the hospital.

For the future the

EFERENCES:

http://www.yiiframework.com/doc/guide/1.1/id,
28 Juni 2012

http://inamc.or.id/download/Manual%20Reka
m%20Medis.pdf, 30 Juni 2012
http://en.wikipedia.org/wiki/OpenEHR, 30 Juni
2012
http://www.santolead.com/tentang-yii-frame-
work.html, 28 Juni 2012
http://www.javacreativity.com/2011/05/wamp-
server-5-aplikasi-untuk-membuat.html, 30 Juni
2012

http://blog.rajawebhost.com/pengertian-
website-menurut-para-ahli.html, 28 Juni 2012
http://nurichsan.blog.unsoed.ac.id/2010/11/19/
metode-pengembangan-waterfall-prototyping/,
18 Juli 2012
http://sabitlabscode.files.wordpress.com/menjel
ajahiyiiframework, 30 Maret 2011




