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To Integrate or Not To Integrate…..

• Key Design and Integration Issues in 
Interoperable Electronic Health Records

• Technical Integration and Service-Oriented 
Architecture

• Other Forms of Integration Surrounding 
Electronic Health 

• Possible Solutions and New Ideas



Formidable Challenges in EHR 
Implementation

• Acceptance of IT into 
the healthcare industry 
has been slow;

• Limited knowledge 
available in deploying 
applications;

• Complex process of 
healthcare delivery; and

• Limited scalability with 
current products for a 
large-scale, distributed 
environment.



Beauty Is In the Eye of the Beholder

• Electronic health 
systems must be 
federated, flexible, 
interoperable, and 
open;

• In this manner, health 
care delivery 
participants can share 
information; and

• Sharing occurs within 
the context of ethics, 
privacy and security 
constraints. 



The Success Lies in the Foundation

• From a technical perspective, an overarching 
framework is needed to pull these elements 
together
– Characteristics of health care delivery processes 

are similar to other industries;
– The sharing and using of data from multiple 

institutions must be built amongst common 
elements and terminology; and

– A comprehensive record at the point of care is 
created by aggregating and sharing data across 
sites.



The Beauty of “Fluid” Architecture

• A Service-Oriented Architecture (SOA), or 
Web-Services Model can assimilate a 
number of inputs in a decentralized fashion;

• The need has arisen because of increased 
organizational complexity and environmental 
uncertainty; and

• A SOA provides the conceptual framework for 
the implementation of distributed, 
interoperable HIT applications.



How a SOA Works in This Environment
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How Does One Define Service?

• In general, it is a software entity that exists as  
a single instance and interacts with 
applications and other services through a 
loosely coupled, message-based, 
communication model (Brown et al, 2005).

• Services are distributed over multiple 
machines and connected over an extranet or 
intranet; and

• They operationally enable a SOA to work.



Basic Service-Oriented Architecture
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Characteristics of Services

• Granularity
– What is the scope of the service?

• Interface-Based Definition
– Interfaces are implemented at several levels

• Discoverability
– Right service is found during execution

• Single-Instance
– SOA runs instances that a number of users can access

• Loosely-Coupled
– Interface is separate from the architecture

• Asynchronous
– Generally use an asynchronous message-passing approach



Do you SOA???

• Numerous advantages 
to SOA for healthcare:
– Standardized interfaces 

amongst heterogeneous 
systems;

– Adaptable framework for 
new and evolving 
technologies;

– Do not need to reinvent 
the wheel, or replace the 
car; and

– Distributed services can 
run on a variety of 
platforms.



Other Types of Integration Issues

• Workflow Integration
– A significant barrier is the 

disruption of practices 
that have been in place 
for years; and

– There is still a significant 
learning curve for this 
technology

• Process/Human Factor 
Integration
– How will an EHR 

positively affect the 
healthcare environment?



Workflow Integration

• Technology is a management tool to create more 
efficient processes and improve knowledge;

• Integration of an EHR system should map to the 
current processes to minimize disruption; improve 
efficiencies, and create a seamless transition from 
one environment to the next; and

• Integration must include the ability to define the 
current process, create measures for efficiency; 
analyze data for examination; make improvements 
where necessary and control the environment to 
ensure that those efficiencies remain constant.



Process/Human Factor Integration

• An EHR is not a “box of 
magic”

• Different environments 
have different needs
– Behavioral Health
– Long-Term Care
– Home Health

• Integration must 
account for the different 
needs of these 
environments; and

• Leadership is needed to 
provide direction
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