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Where I want to end up… 

• Questions about technologies, 

engineering, science, ideas to facilitate 

this work…  But first 

– What is I-TECH? 

– Where do we work? 

– What do we do? 

– What do we think the problems are? 

– Information or technology 
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Global Health: Our work in resource poor settings 

 Haiti, Cote d’Ivoire, Kenya, Mozambique, Namibia, Vietnam 



Resource Poor Settings 
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Who We Are 

Mission:  Application of information and computer science 

strategies and technologies to improve individual and 

population health in the domestic and global health context. 

• Applied informatics 

• TA (Technical Assistance) on architecture and design 

• Research & Evaluation 
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How do we do it? 

I-TECH’s informatics activities in a 

country typically include one or more of: 

– National eHealth architecture and use-

case/standards identification 

– Facility level implementation of open 

source health information systems 

– Informatics capacity development 



What’s the problem? 

• What do we start w/? 

• What actually happens? 



• Paper forms everywhere for collecting data… by donors, ministries 

• Paper registrations for logging data that is collected 

– Multiple pages, add-ons taped in, slips of paper, etc. 

• All copied by hand to produce reports for donors, ministries, etc. 

Common Facility-level  
Information Architecture 



Efforts to computerize processes 
and information 

• Lots of systems (some O/S listed below) 
– OpenMRS, iSante, IQCare  (EMR) 

– OpenELIS, Bika, BLIS (Lab) 

– --- (Pharmacy) 

– OpenLMIS, OpenBoxes (Logistics) 

– DHIS2 (Monitoring & Evaluation) 

– iHRIS, TrainSmart (human resource, training) 

– Mirth (interface engine) 

– ODK (Android forms/data) 
• Mobile platforms (several others…) 



 Development of health systems at the facility-level…dozens of different 
ones by different groups using different  technologies 

Systems 

EMR 
OMRS 
iSante 
ICAP 

IQCare 

LIS 
OpenELIS 
Bika Labs 
Meditech 

Rx 
SCMS 

MSH EDT 
 

M&E Surveillance LMIS 



The Problem 

• Lots of systems 

• Hard to deploy 

• Difficult circumstances 

– Power, connectivity, security 

• Hybrid of paper, computerized systems 

• Little data exchange between systems 

• Seldom a “master plan”, ? drivers 



Solutions 

• Create a master plan… 

– Interoperability (value) 

– Deployment/maintenance strategies 

– Capacity Development 



Interoperability 

• What? Why? 

– Value proposition 

• How? 

– Use existing strategies, standards 

– Tailor for resource poor settings 

– Develop an architecture 



To implement an eHealth architecture 
… 

 You need scalable, repeatable, interoperability  

 All components have to be well described, in functional 

requirements 

 The business processes that require data interactions should be 

well described in use cases 

 The standards used to support those data interactions, and the 

specific ways those standards are to be used, should be 

integrated with the use cases as interoperability profiles. 

 Those profiles help expose design patterns in the architecture. 
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5 Types of Interoperability* 

 Priority areas for achieving interoperability 

 Unique person identifier   

 Meaning (semantics)  

 Structure/format (syntax) 

 Core data sets 

 Data quality and use 

 

  

*Hammond WE, Bailey C, Boucher P, Spohr M, Whitaker P. Connecting Information To 
Improve Health. Health Affairs. 2010;29(2):284 -288. 



Interoperability Profile  

• Borrowed from IHE framework (www.ihe.net) 
– Commercial participants, comprehensive 

– Complex, cost of standards compliance 

• These resource constrained facility level profiles are 
simpler, and contain… 
– (Fewer) Actors, whose actions are described in 

– (Fewer) Use cases, which are implemented using 

– (Simpler) Transactions, which are based on 

– (constrained) standards 
 

 
 

http://www.ihe.net/


Use Case 

 



Lab Profile – Simplified Use Cases 
(in 3 implementation phases) 

• Order Transmission on Paper 

• Identification of Patient in EMR 

 

• Order Transmission on Paper 

• Identification of Patient in EMR 

• Computerized Result Transmission 

 

• Order Transmission 

• Identification of Patient in EMR 

• Identification of transmitted order 

• Result Transmission 

Electronic 

Medical 

Record 

Lab 

Information 

System 

Order (Paper) 

Demographic Query 

Demographic Response 

Test Result 



Facility level information flow 
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Medical 

Record 

Pharmacy 

System 

Lab 

System 

(all) 

Facility 

Patient 

Index 

FP 



Transaction Set 

 Identification of Patient in EMR 

 IHE Patient Demographic Query (PDQ) Profile (ITI-21 

transaction) 

• HL7 QBP^Q22 message for Query 

• HL7 RSP^K22 message for Result 

 Result Transmission 

 IHE Lab Testing Workflow (LTW) Profile (LAB-3 transaction) 

• Filler Order created by the laboratory (w/o notification) 

• HL7 ORU^R01 message for Result  

 (matched on Patient ID, not order number) 

• Elincs for semantic constraints (coding schemes, required 

elements) 



4 examples 

 OpenELIS <---> iSante 

 OpenELIS <---> OpenMRS 

 Extension of DQ to support Facility Patient Index for 

common Identity Mgt./Verification 

 OpenELIS <---> Health Infoway 



 



Deployment/Maintenance 

• Why? 

– Value proposition 

• How? 

VMs  
• Isolate system, simplify configuration 

-> Appliances  
• Simplify admin 

-> ? 
• Self discovery?  Updates?   Remote admin/monitoring? 

 



Capacity Development 

• Local Development 

– Kenya, Vietnam 

• Local Deployment 

– Cote d’Ivoire, Haiti, Namibia, 

• Training 

– Kenya, Haiti 

• Mentoring 

– Haiti, Kenya, Cote d’Ivoire 



Ideas for Capacity Development 

• Model after the Rwanda training 

program (structured mentoring) 

• Distance learning, particularly 

asynchronous DL 

• Sharpening distance mentoring 

– Haiti and Kenya formulas 



So… 

• There are problems 

• We get to try and solve them 

• Some of it is publishable 

• Some of it helps people 



Questions 

• How to package and deploy to remote places 
w/ power, connectivity issues?  Is it as simple 
as “use mobile technologies”? 

• How do we create and disseminate an 
information centric “master plan”? 

• What part of this is science, and what part is 
engineering? 

• What (else) should we publish (system 
descriptions, evaluations)? 

• Anyone interested in helping…?! 


