
COMP3342: 
Health Systems Interoperability and Integration

Interoperability Data Exchange 
Standards  

Dr Adel Taweel
Birzeit University

Time: Tuesday+ Thursday: 11:25-12:45 Location: Masri 204
Section: 1

1

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



Medical Terminologies: Coding Standards 

Learning Objectives:

1. Identify and understand the purpose data exchange related standards 
and their purpose:
1. HL7: v2.x, v3.x
2. CDA
3. IHE
4. DICOM

2. Understand the function and use of communication interoperability 
server - Mirth connect
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Interoperability Standards
Data exchange standards
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A view of the healthcare world
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Health Information Environment

A health information Environment
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Clinical Information and Processes

Rich EHR 
interoperability

EHR reference model
data types
near-patient device interoperability
archetypes
templates

guidelines
care pathways
continuity of care

clinical terminology systems
terminology sub-sets
value sets and micro-vocabularies
term selection constraints
post-co-ordination
terminology binding to archetypes
semantic context model
categorial structures

architecture
identifiers for people
policy models
structural roles
functional roles
purposes of use
care settings
pseudonymisation

workflow

re
co

rd
 st

ru
ct

ur
e 

an
d 

co
nt

ex
t

privacy

te
rm

in
ol

og
y

sy
st

em
s

Consistent 
representation, access 
and interpretation

7
Uploaded By: Jibreel BornatSTUDENTS-HUB.com



© HiCure 2015-2019 

Standards relevant to Data Exchange

Information 
models

EHR system reference model openEHR
EHR interoperability Reference Model ISO/EN 13606-1
HL7 Clinical Document Architecture (CDA)
Clinical content model representation openEHR ISO/EN 13606-2 archetypes
ISO 21090 Healthcare Datatypes
ISO EN 12967-2 HISA Information Viewpoint

Computational 
services

EHR Communication Interface Specification ISO/EN 13606-5
ISO EN 12967-3 HISA Computational Viewpoint
HL7 SOA Retrieve, Locate, and Update Service DSTU

Business 
requirements

ISO 18308 EHR Architecture Requirements
HL7 EHR Functional Model
ISO EN 13940 Systems for Continuity of Care
ISO EN 12967-1 HISA Enterprise Viewpoint

Security
EHR Communication Security ISO/EN 13606-4
ISO 22600 Privilege Management and Access Control
ISO 14265 Classification of Purposes of Use of Personal Health Information

Clinical knowledge Terminologies: SNOMED CT, etc.
Clinical data structures: Archetypes etc.

Information 
models

EHR interoperability Reference Model ISO/EN 13606-1
HL7 Clinical Message Interoperability V2.x
HL7 Clinical Message Interoperability V3.x
HL7 Clinical Document Architecture (CDA)
IHE Integration of Healthcare Enterprise Profiles

Cross-Enterprise Document Sharing -XDS.b
Patient Identifier Referencing - PIX 

DICOM: For representing and transmitting Radiology Image
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Exchange Standards
Define what and how to exchange data between EHRs
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Exchange of Clinical Data between EHRs
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Message Exchange
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Clinical Document Exchange
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Exchange Standards
Health Level 7 (HL7)

Introduction Video 

https://vimeo.com/8830861
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– HL7:
• is a framework and a set of standards for 

– Exchanging, integration, sharing, and retrieval of electronic health 
information across various healthcare applications
• Across different departments in a hospital and Across chain of hospitals, 
• Across regional, national, and international healthcare orgs.

• Founded in 1987, is an all-volunteer, not-for-profit organization 
involved in development of international healthcare standards 

• is one of several American National Standards Institute (ANSI) -
accredited Standards Developing Organizations (SDOs) 

• Focuses on both clinical and administrative data .
• is the global authority on standards for interoperability of health 

information technology with members in more than 55 countries. 

HL7: Health Level Seven
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More than 55 HL7 International Affiliates / Countries
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– HL7 refers to 
• the seventh level of the International Organization 

for Standardization (ISO) seven-layer 
communications model for Open Systems 
Interconnection (OSI) - the application level.

– HL7 provides standards for interoperability 
with aims to 
• improve care delivery, optimize workflow, reduce 

ambiguity and enhance (medical) knowledge 
transfer between all parties: patients, government, 
healthcare providers and vendors.

– HL7 supports various functions in healthcare 
settings: 
• Patient Administration 
• Clinical Laboratory and Observation Reporting 
• Medical Record Management

Health Level Seven (HL7)
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– Clinical Messaging exchange Standards (e.g., HL7 v2.x 
and v3.0). 
• Very important-they define how healthcare information is 

packaged and communicated from one party to another.
– Clinical Conceptual Standards (e.g. HL7 V3 RIM):  they 

define structure of the clinical content (of messages and 
documents) 

– Clinical Document (Architecture) Standards (e.g., HL7 
CDA) : structure of the clinical document

– Clinical Application Standards (e.g., HL7 CCOW, HL7 
FHIR). 

HL7: Types of Standards
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HL7: Purpose
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History of HL7
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– HL7 v2.x
• Supports a hospital workflow
• Supports electronic exchange of healthcare data across various 

healthcare applications
• Uses textual, a non-XML, encoding syntax based on segments

– HL7 v3
• Extension to v2.x, supports ALL healthcare workflow

– Provides more information about messages being exchanged
– Specifies the roles of message sender and receiver 
– Specifies actions that have to be taken in response to message 
– Allowes message exchange during patient care delivery    

• HL7 v3 is an XML based messages
– XML (eXtensible Markup Language), is an information/data 

formatting/structure language used to exchange data over the Web, 
in a format both human-readable and machine-readable.

HL7: Message Exchange Standards 
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HL7 International Version 2.x
• First widely used version 2.1 published in 1991
• Used in >90% provider organisations in the US and widely supported by 

vendors in Europe.
• Generally requires bi-lateral negotiations between communicating 

parties.
• Backwards-fitted (opposite strategy/approach for V3 HL7 International 

Reference Information Model (RIM))
• Not well normalised –i.e. not semantically correct. 
• Not designed to define processes.
• Most implementations are a mix of versions ranging from 2.1 to 2.3 

(current version is 2.8)
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HL7 Version 3

HL7 International 
Version 3
First approved for 
publication in September, 
2004. 

Usable version Published 
in 2010
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HL7 V3: Reference Information Model (RIM)

RIM: Defines the structure of the 
clinical content within a message or 
clinical document
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HL7 V3: RIM UML Instance: Example
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RIM: UML Model
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HL7 V3 message: Example
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HL7 v2: Message Structure
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HL7 v2 Message Segment Header

MSH|^~\&|EPIC|EPICADT|SMS|SMSADT|199912271408|CHARRIS|ADT^A04|1817457|D|2.5|

See video here: https://vimeo.com/8830861
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HL7 v2: Message
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HL7 v2: Segment
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HL7 v2: Segments
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HL7 v2: Segment - Delimiter

Delimiter

34

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



HL7 v2: Delimiter
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HL7 v2: Message Type
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HL7 v2: Message Type
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HL7 v2: Trigger Event
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HL7 v2: Message Type & Trigger Event
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HL7 v2: Message Tools
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