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Abstract

Health informatics is a knowledge intensive area and therefore most of the software specification
consists of medical and administrative knowledge. The fundemental problem today in development
of Electronic Health Records (EHR) and Health Information Systems (HIS) is the inability to sufficiently
determine the sofiware requirements apriori due to the complexity and changeability of health domain
knowledge. Since this change continues after the development phase, it is a known fact that problems
increase and costs rise dramatically in the maintenance phase.

The preferred method to overcome these problems is to move this volatile knowledge out of the
software development cycle and to empower domain experts to manage it. By this way the software
code is based on items that are determined by stable standard reference (information) models
(RM/RIM). Contemporary EHR and HIS are developed by using a two-level modeling methodology
which employs RM/RIM and Archetypes. In the first level, HL7 RIM or openEHR/CEN RM depicts
the health specific information components such as patient folders and data types. The Archetypes,
in the second or knowledge level, model these components like LEGO bricks so as to build computer
processable and sharable clinical knowledge models such as laboratory tests or physical examination.
Not only static knowledge but also dynamic work flows can be modeled. Independent from programming
languages and databases, this model can be used together with classical software development
methods. In practice, when a change or addition is neccesary there is no need for recoding or
alteration of database schema, only the related Archetype model is edited. Although currently there
are three usable RM which are HL7, CEN and openEHR, Archetype based knowledge modeling
presents itself as the single available methodology. Developed by the openEHR foundation, this
methodology has been published as the core component of the new European EHR standard EN13606
by CEN in the first quarter of 2007. It is expected that it will also be released as an ISO standard
shortly. Thus it is of utmost importance for individuals and organizations working in the field of
health informatics.

The key innovation in two-level modeling by standard RM and Archetypes methodology is the clear
definition and then true separation of data-information-knowledge concepts in the software development
cycle. It is expected that flexibility and longevity of EHR/HIS systems will be enhanced and at the
same time cost will de crease especially during the maintenance phase. In addition it is also expected
that a high level of semantic interoperability will be reached due to the ability of Archetypes to bind
to medical coding/classification systems, terminologies and ontologies.
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Saglik bilisimi alant bilgi yogun bir alandir ve dogal olarak yazilim spesifikasyonlarinin biiyiik bir
boliimiinii hem tibbi hem de idari bilgiler olusturur. Giintimiizde Elektronik Saglik Kayitlar: (ESK)
ve Saglik Bilisim Sistemleri (SBS) gelistirilmesindeki zorluklarin temelinde bu bilgilerin karmasiklig
ve siirekli degisim igerisinde olmasindan dolayr yazilim isterlerinin istenen olgiide belirlenememesi
yatmaktadur. Ustelik bu degisim sistem gelistirildikten sonra da devam ettiginden idame asamasinda
sorunlarin katlanarak arttigi ve maliyetin dramatik boyutlara ¢iktigr bilinmektedir.

Bu sorunlart agmak icin tercih edilen yontem bu degisken bilginin yazilim gelistirme siireci disina
tasimarak alanin uzmanlart tarafindan kontrol edilmesidir. Bu sayede yazilim kodu olduk¢a duragan
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olan ve standart referans (enformasyon) modelleri (RM/RIM) tarafindan belirlenmis égeleri icerir.
Cagdas ESK ve SBS standart referans (enformasyon) modelleri (RIM/RM) ve Arketipler ile iki
seviyede modellenerek gelistirilmektedir. Birinci seviyede HL7 RIM veya openEHR/CEN RM hasta
dosyalarinin yapist ve veri tipleri gibi tip alanina ézel enformasyon bilesenlerini belirler. Arketipler
ise ikinci yani bilgi seviyesinde bu bilesenleri tipki LEGO parc¢alart gibi bilgisayar ortaminda
islenebilir laboratuvar tetkikleri veya fizik muayene gibi paylasilabilir kilinik bilgi modelleri haline
getirir. Bu yontem ile sadece statik bilgiler degil ayni zamanda dinamik is akislari da modellenebilir.
Programlama dillerinden ve veritabanindan bagimsiz olan bu model klasik yazilim geligtirme
yontemleri ile birlikte kullanilabilir. Pratikte bir degisiklik veya ekleme gerektiginde yazilim kodunda
veya veritabant semasinda bir degisiklik gerekmez; ilgili Arketip modeli degistirilir.

Su anda kullanilabilir olgunlukta HL7, CEN ve openEHR olmak iizere ii¢ farkli RM bulunmasina
karsin Arketip bilgi modellemesi tiimiinde degismez bir metodoloji olarak karsimiza ¢ikmaktadir.
2007 yihmin ilk ¢eyreginde openEHR tarafindan ortaya konan bu metodoloji ilgili AB ESK standardi
EN 13606'nin temel bileseni olarak CEN orgiitii tarafindan resmi olarak yaymnlanmistir. Kisa bir
stire icinde de 1SO standardi olarak yaymnlanmasi beklenmektedir ve dogal olarak iilkemizdeki saglk
bilisimi ile ugrasan kisi ve kurumlari yakindan ilgilendirmektedir.

Standart RM ve Arketip tabanli iki seviyeli modelleme metodolojisindeki kilit inovasyon veri-
enformasyon-bilgi kavramlarinin ¢ok net bi¢cimde tanimlanmasi ve yazilim gelistirme siirecinde
birbirlerinden ayrilmasidir. Bu sayede ESK ve uyumlu bilisim sistemlerinin daha esnek ve uzun
omiirlii olacaklar: ve ayni zamanda maliyetlerin ozellikle idame agamasinda ciddi olarak diisecegi
beklenmektedir. Ayrica Arketipler tibbi kod/klasifikasyon sistemleri ve terminolojiler ile ontolojilere
baglanabildiginden ¢ok iist seviyede anlamsal birlikte ¢alisabilirlik (semantik interoperabilite) de
saglanacagi beklenmektedir.
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