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1. Executive Summary 
The Philippines is a complex and evolving environment where healthcare information is spread across 
both public and private systems.  Like most countries, there is a need to increase the level of healthcare 
while managing the cost of providing quality care.  In December of 2013 Typhoon Haiyan struck the 
Visayas island group of the Philippines.  This natural disaster underscored one of the information 
challenges that the Philippines MOH was seeking to address:  the Philippines had disparate information 
systems and there were challenges in sharing and aggregating health information and other data across 
these systems.  As a result the WHO Philippines requested technical assistance for the Philippine Health 
Information Exchange (PHIE) as an integration mechanism for the Department of Health Emergency 
Operations Center.  The Philippines PMO requested an assessment of the Philippines Health Information 
Exchange (PHIE) initiative.    
 
The assessment focused on five domains.  Each of these areas is vital to the successful design and 
implementation of health information exchange.  The detailed assessment process and 
recommendations are documented in the detailed sections of the report.  The assessment is a formal 
communication of the PHIE status at the time of the assessment.  The purpose is to provide 
recommendations that can help the Philippines with their eHealth Strategy.  The next-step 
recommendations from the 5 assessment domains are as follows:   
 

x Vision – To facilitate broad stakeholder alignment, ensure the eHealth vision is concisely 
expressed, well understood, and clearly articulates value.     

x Governance – Strengthen the governance structure and processes by including necessary 
experts and stakeholders.   

x Sustainability – Initiate a process to evaluate sustainability models and develop a consensus-
based strategy for sustaining services provided by the PHIE.     

x Architecture – To support seamless exchange in a rapidly changing technical environment, a 
standards based componentized approach is recommended.  Artifacts communicating desired 
architecture components should be maintained. A process for identifying standard information 
exchange interoperability profiles must be developed. 

x Operations – Create implementation and support plans that identify resources necessary for 
successful deployment and operation of the system.   

2. Introduction 

2.1 Background and Purpose 
Last November 2013, Typhoon Haiyan struck the Visayas island group of the Philippines. Massive 
casualties and damage to properties were sustained. Before, during, and after the typhoon, 
information management encountered various obstacles and difficulties. Foremost was the lack of 
an integration mechanism to organize the many data streams that were coming from different 
partners and agencies. The World Health Organization (WHO) Philippines office was challenged 
with managing data from various sources, and later submitting them to the Department of Health 
(DOH) in a form that could be consumed by the department. 
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Prior to Haiyan, one major IT project by the National eHealth Governance Steering Committee was 
the Philippine Health Information Exchange or the PHIE. The PHIE was part of the Philippine 
eHealth Strategic Framework and Plan (PeHSFP) and was envisioned as a platform for information 
exchange between disparate information systems -- serving to standardize and integrate data from 
different sources. Unfortunately, the typhoon struck while the PHIE was going through the budget 
proposal phase. 
 
Post-Haiyan, one important lesson was the construction of an Emergency Operations Center (or 
EOC) at the Department of Health. As envisioned, this EOC will have the ability to receive reports 
from the field from different agencies and partners and must have the capability to integrate them 
into a unified view for timely decision-making. WHO Philippines is supporting the development of 
the EOC in many aspects including information management. 
 
In line with this, the WHO Philippines requested technical assistance for the Philippine Health 
Information Exchange (PHIE) as an integration mechanism for the Department of Health Emergency 
Operations Center.  The Philippines PMO requested an assessment of the Philippines Health 
Information Exchange (PHIE) initiative.    
 
This document is intended to reflect the assessment of factors that are deemed to be critical to a 
successful eHealth Strategy and implementation plan.  The assessment process is documented 
below and is not intended to be an exhaustive look at the current systems and processes.  Instead, 
the assessment is intended to evaluate key success factors and provide strategic and tactical 
guidance for next steps. 
 
This document is intended to be a formal communication of the assessment process and 
recommendations.  As the assessment progressed, many of the concepts and recommendations 
that were socialized as a part of Dr. Grannis’ visit and subsequent conversations may already be in 
the process of being evaluated or implemented at the time this report is submitted.  Therefore, this 
document will serve to formally communicate the concepts and recommendations that were 
communicated during the assessment process.   

2.2 Lead Assessor’s Background 
The assessment was lead by Dr. Shaun Grannis, MD, MS, chief architect, OpenHIE initiative at 
Regenstrief.  Dr. Grannis is also an associate professor of family medicine in the Indiana University 
School of Medicine, a medical informatics research scientist at the Regenstrief Institute, and director 
of the Indiana Center for Excellence in Public Health Informatics. In these roles, he is a close 
collaborator with national and international public health stakeholders seeking to advance public 
health’s technical infrastructure and data-sharing capabilities. He is a member of the World Health 
Organization’s Collaborating Center for the Design, Application, and Research of Medical 
Information Systems. Dr. Grannis also serves as project director for an ongoing initiative integrating 
data flows from more than 120 hospitals in Indiana for use in disease surveillance and clinical 
research. He joined Indiana University in 2001 following a residency in the Mid-Michigan Family 
Practice Residency Program. Dr. Grannis holds an MD degree from Michigan State University and 
bachelor’s degree in aerospace engineering from the Massachusetts Institute of Technology.  
 
Further details of Dr. Grannis’ credentials are provided in Appendix 2.  
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2.3 Assessment Process 
The assessment process consisted of the following high-level steps.   
1. On-site Meetings in the Philippines 

From 26-July to 30-July Dr. Grannis, conducted formal meetings and unstructured interviews 
with key eHealth stakeholders in the Philippines.  These meetings included discussions with 
stakeholders including members of the Department of Health, Department of Science and 
Technology and PhilHealth.  The purpose of the meetings was to gather initial information for 
this assessment.  Before returning to the United States, Dr. Grannis provided an initial 
assessment to the stakeholders.  That assessment is being refined and articulated in greater 
detail in this report.    

2. Document Review 
Key stakeholders in the Philippines provide key documents including those listed below.  These 
were considered as a part of the evaluation.    
Key Documents Provided:   

o AO 2013-0025 (National Health Data Standards) 
o DOH Enterprise Architecture v. 1.0 
o FHSIS ver2012 
o KP Dashboard Indicators 
o National eHealth Strategic Framework 
o NHDD 
o PHIE Individual Health Profile  
o PHIE Implementing Policies Procedures and Guidelines 

 
3. Continued Dialog 

During the on-site meeting, it was discussed that the next steps would be for Dr. Shaun Grannis 
to work with Dr. Alvin Marcelo, PHIE PMO, and other SMEs as needed to identify opportunities 
and expand upon the initial recommendations that were given.   
 

4. Analysis of additional resources and documentation 
Additional documents and resources were analyzed as provided by technical resources.    

3. Key Stakeholders  
At the time of the assessment, both public and private key stakeholders were identified.    

3.1 Public Sector 
The key stakeholders from the public sector that engaged with Dr. Grannis during the on-site 
portion of the evaluation included: 

 
� Mr. Angelito Abando, Philippine Health Insurance Corporation 
� Cynthia Corvite, Project Management Office (PMO) PhilHealth 
� Dr Arturo Alcantara, PhilHealth Task Force Health Informatics Section  
� Mr. Jeffrey Aborot, Department of Science and Technology (DOST) - ESBy 
� Ms. Jovita Aragona, DOH Knowledge Management and Information Technology Services,  

Information Technology Officer 
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� Dr. Steve Ebener, World Health Organization (WHO)  
� Undersecretary Teodoro Herbosa, DOH 
� Dr. Alvin Marcelo, WHO/DOH Project Management Office 
� Secretary Enrique Ona, DOH 
� Dir. Crispinita Valdez, DOH Information Management Service Director 
� Dir. Denis Villorente, DOST 

3.2 Private Sector Key Stakeholders 
Although, private sector key stakeholders were not engaged in the on-site assessment, they are key 
to the successful implementation of the eHealth Strategy.  As noted during the assessment process, 
the private sector stakeholders include:    

x Association of Municipal Health Officers of  the Philippines 
x Ateno de Manila University 
x Drugstore Association of the Philippines 
x Info Systems Audit and Control Association  
x IT Association of the Philippines 
x Medilink Inc.  
x National IT Council of the Philippines 
x Philippine Cancer Society 
x Philippine Medical Association  
x Philippines Hospital Association 

4. Assessment Domains 
Five key domains of the Philippines eHealth Strategy were examined.  The domains included; vision, 
governance structure, sustainability, architecture, and implementation and operation.  Each of these 
domains is necessary to ensure that the Philippines eHealth Strategy to deliver value by improving the 
country’s healthcare outcomes.    
 

4.1 Strategic Vision Assessment 
The strategic vision should align key stakeholders and efforts by standardizing values and clarifying 
goals.  It is recommended that the strategic vision for an eHealth initiative serve to align broad 
stakeholders through stating a clear value proposition.  Key value propositions for eHealth initiatives 
follow a general pattern in that a lack of timely, accurate and secure health care data leads to:  

1. Suboptimal clinical outcomes (increased morbidity, mortality, decreased longevity and/or 
QALY), 

2. Suboptimal process outcomes (# patients receiving benefits, # women receiving 
recommended prenatal care, # Diabetics with A1C < 7, etc.) and 

3. Decreased efficiency and increased cost (redundant tests, higher utilization, care 
compliance). 
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The strategy should be comprehensive and cover the spectrum of a country’s needs.  It is also 
important to identify actionable initiatives with prioritized needs that will enable stakeholders to 
focus on real-world health improvement opportunities and demonstrate value more quickly.   
 
This portion of the assessment evaluated the vision, the key initiatives derived from the vision, and 
the use cases derived from the key initiatives to ensure that value propositions are identified and 
that key stakeholders are aligned on an eHealth vision.   

 
Evaluation Criteria Evaluation Comments 
1. An eHealth vision has been 

articulated. 
A vision was articulated on Page 9, “Philippines e-Health 
Strategic Framework and Plan 2014-2020”.   
 
Vision: “By 2020 eHealth will enable widespread access to 
health care services, health information, and securely share 
and exchange patients’ information in support to a safer 
quality health care, more equitable and responsive health 
system for all the Filipino people by transforming the way 
information is used to plan, manage, deliver and monitor 
health services. “ 

2. The vision is clear and 
states specific impact 
and/or  value proposition(s) 
that will enable broad 
stakeholder alignment.   

To strengthen impact, the value proposition should be 
included.  One example of a possible refinement might be: 
 
“To support widespread access to safe, high-quality healthcare, 
and a more equitable and responsive health system for all 
Filipino people by 2020, the Philippines e-Health system will 
enable secure access and exchange of health information, 
which will transform the way information is collected and 
used to plan, manage, deliver, and monitor health services.” 

3. Key stakeholders are 
aligned on the vision and 
can articulate it. 

During the assessment process, it was noted that there were 
many key health initiatives cited by different teams.  While all 
are important to address, it is recommended that the key 
stakeholders are aligned and able to articulate the specific 
value that will be achieved by the eHealth initiatives.   

4. Key initiatives derived from 
the eHealth vision have 
been identified.   

Key Initiatives below enable the Philippines to focus on key 
business processes and aspects of the eHealth Strategy.   
x Millennium Development Goal 5- (MDG5). 
x Ensure UHC for at least 90% of Filipinos. 
x Monitor Health Facility Enhancement Program (HFEP).  
x Ensure cost-effective use of IT in public health facilities.   

5. Use cases supporting key 
initiatives have been 
identified. 

The following use cases were included in the initial focus for 
the Philippines:   

1. Patient identification and registration  
2. Patient Eligibility checking 
3. Maternal care reporting 
4. Primary Care benefit report 

During the visit, Dr. Grannis visited the Emergency Operations 
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Center (EOC). The EOC was identified as a future potential use 
case for the PHIE.  No software or data sources were reviewed 
during the visit.  

 
 
Strategic Vision Recommendations 

1. To ensure broad stakeholder buy-in, consider revising the Philippines e-Health vision for clarity 
and impact. 

2. Ensure that all key stakeholders are aligned and can articulate the vision.     
3. Focus efforts on initial high priority activities and map Milestones to Key initiatives to identify 

gaps or overlaps. 
4. Proceed with Philippines HIE in preparation for future integration of EOC data.  The HIE can 

provide a foundation for integration.  The PHIE can evaluate the EOC and provide advice to 
the EOC operations regarding integration strategies. 

 

4.2 Governance Assessment 
Governance reflects the organizational constructs and associated processes for managing the 
eHealth Strategy and the initiatives that are driven from that strategy.  The recommended high-level 
governance process for eHealth and HIE projects is as follows:   

 
First, a vision is established.  This vision then informs each piece of the process that follows.  For 
example, the strategy is used to set goals and objectives that will drive the key initiatives and use 
cases.  To support this process, it is recommended that the governance structure include the 
following high-level functional groups:   
 

Function Description 
Steering Committee Establishes vision and strategic priorities, executive oversight. 
Technical Working 
Group (TWG) 

Provides tactical input, develops goals, and provides 
management oversight of process. 

Project Management 
Office (PMO) 

Ensures appropriate governance components are engaged and 
collaborating to achieve goals, and ensure effective PHIE 
operation. 

Clinical/Business Reviews strategy/goals and develops operational solutions. 
Standards, 
Interoperability, 
Architecture 

Reviews defined business needs; identifies appropriate 
standards and appropriate architecture collaboratively. 

Privacy / Security Ensures technical and regulatory requirements are met. 

Vision Strategy Goals and 
Objectives 

Clinical Business 
Process  (Key 

Initiatives) 

Requirements  
(Use Cases) 

Technology 
Standards 

System Design 
and 

Implementation 
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Finance/ Sustainability Reviews financial requirements, identifies and evaluates 
business / sustainability needs. 

 
The objective of the assessment was to ensure that there is a management framework for sustained 
governance and support of the eHealth Strategy, project direction and ongoing decision making.   

 
 
Evaluation Criteria Evaluation Comments 
1. The governance structure has 

sufficient authority over 
eHealth efforts.   

At the time of the assessment, there was a governance 
structure in place.  The national eHealth Steering 
Committee and Technical Working Group had been created 
to ensure the continuing implementation of the strategy. 
 
At the time of the assessment, the governance structure 
included the following components:   

• Steering Committee 
• Technical Working Group 
• Data Standards and Interoperability Working 

Group 
• Data Security and Privacy Work Group 
• eHealth Advisors Group 
• eHealth Project Management Office (PMO) 

 
2. There are clear distinct roles 

and responsibilities for each 
level in the governance 
structure. 

The initial description of this process was found in 
“Philippines eHealth Strategic Framework and Plan 2014 – 
2020.” 

3. The governance process is clear 
and there is a common 
understanding of the process. 

The initial description of this process was found in 
“Philippines eHealth Strategic Framework and Plan 2014 – 
2020.” 

4. The governance structure 
contains representation from 
key stakeholders including:  
governmental representatives, 
private sector representatives, 
representatives who can advise 
on the key processes and initial 
business processes.   

At the time of the assessment, the governance structure 
included public representation.  Private sector 
stakeholders were available on an as needed basis.   
 
Because a substantial portion of the healthcare in the 
Philippines is delivered in the private sector, private 
healthcare providers will be impacted by the eHealth 
Strategy.  Therefore, the governance structure could be 
strengthened by routinely including the private sector 
stakeholders in a formal fashion.   
 
It was observed that there was little or no legal or 
regulatory representation on the council either at the 
technical working group level on the steering committee 
level.  

5. The governance structure 
supports or addresses the 
following:  

x PMO  

Expert Groups on health data standards and health data 
security privacy had been created to focus on standards 
and implementing policies, procedures and guidelines.   
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x Clinical Business 
Process  

x Finance/ Sustainability 
x Standards, 

Interoperability, 
Architecture 

x Data Security, Privacy 
and Regulatory 

x Operation 
 

There was a privacy security working group, but no 
consensus or output had been generated at the time of the 
assessment.   
 
During the assessment, it was noted that the Philippine’s 
Data Privacy and Security Act will inform policy and 
procedures within the PHIE.  Balancing privacy and 
security with clinical value will be a key to the success of 
the PHIE.   

 
Governance Recommendations 

1. Structure: Ensure that clinical and business process expertise (e.g., providers, midwifes, 
registration clerks, epidemiology/statistics as needed) is available to inform design of e-Health 
workflows by incorporating a “Clinical/Business Process Working Group”. 

2.  Structure: Consider augmenting Data Privacy/Security Work Group with those familiar with 
regulatory processes (policy experts/attorneys). 

3. Structure: In addition to an Advisory Group, ensure regular public/private representation in all 
components, where feasible.  Private sector service providers play a key role in implementing 
the Philippines eHealth Strategy.   

4.  Structure: Incorporate Finance/sustainability capacity into the structure.   
5. Structure: Develop clear, succinct descriptive roles and responsibilities for each component 

within the e-Health Governance structure. 
6. Process: To effectively and efficiently manage and incorporate new use cases/priorities into the 

PHIE, there must be common understanding and buy-in from diverse set of governance 
stakeholders regarding the governance process.  To ensure common understanding and buy-in, 
develop and vet guidelines for governance processes, including specific exemplars. 

 

4.3 Sustainability Assessment 
Sustainability is a broad term that can encompasses many aspects of a business or organization.  
This portion of the assessment focused on the business and financial models that are needed to 
financially sustain an HIE organization.  A comprehensive sustainability plan must be developed to 
ensure successful long-term development of the eHealth Strategy, including HIE.  A review of the 
function, structure, and management of operational HIEs suggests that no two HIEs are alike.  While 
all share similar goals for improving quality of care and reducing costs, they achieve these goals with 
different stakeholders and use cases in different environments with different social, political and 
economic constraints.  Therefore it is important that any approach to sustainability consider the 
unique context in which HIE is deployed.  However, there are common patterns that emerge 
through a review of existing and developing solutions.  Some of those patterns and examples were 
noted in order to provide the Philippines with a foundation for contemplating a sustainable business 
model for the PHIE.   

4.3.1 Iterative Approach to Value 
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Because HIEs are generally intended to support multiple data sharing use cases among varied 
stakeholders, the HIE must enable flexible re-use of existing infrastructure for constantly 
emerging use cases.  HIE value generally grows through iterative accrual of use cases.  The 
iterative approach is designed to start with a few primary use cases that demonstrate value and 
then evolve into supporting additional use cases.   
 
Similar to an industrial infrastructure of standard railway tracks, rail cars, stations and freight 
yards, HIE value derives from multiple use cases that are orchestrated to take advantage of the 
infrastructure that has been created.  The value of a railway system is not in the tracks or 
stockyards; it is in the use of the infrastructure to move goods from one place to another.  Other 
examples that have a similar type of value structure include the standardized mechanisms for 
bringing electricity to our homes and the increased use of the cell phone infrastructure to 
support medical, health and numerous other use cases.  

4.3.2 Use Cases 
Before determining the appropriate sustainability model and architecture components for the 
HIE, it is necessary to understand of the stakeholders and use cases.  It is recommended that 
implementation teams begin with a limited number of use cases, and then continue to add new 
use cases as operations are scaled up. It is important to routinely survey potential stakeholders 
and how they may receive value from the HIE.  The table below lists examples of HIE 
stakeholders and examples of HIE use cases that are being addressed through the use of HIE.  
This is not intended to be an exhaustive list, but it is intended to highlight several services that 
an HIE can provide to bring value to diverse stakeholders.  An important note is that point-of-
care providers are heterogeneous and can include lab suppliers, clinics, ambulance services, 
dental services, community health workers, hospitals, nursing homes and other healthcare 
service providers.  Therefore it is important to think broadly when evaluating the context for 
stakeholders and potential use cases.   

 
Stakeholder(s) Use Case Examples and/or Descriptions 
Health Department 
(Local, Regional) 
MOH 
 

Bio-surveillance / public 
health situational awareness 

• Examples include alerting providers to recalls and 
emergencies and safety monitoring (drugs, vaccines, 
healthcare acquired infections).  
• Influenza and other communicable disease 
outbreaks can be monitored using HIE. 
• The impact of heat conditions or other public 
health issues can be received and aggregated.  

Health Department 
(Local, Regional) 
 

Automated disease/condition 
reporting 

• Data from routine point-of-care institutions can be 
analyzed and specific disease conditions can be 
automatically reported to the proper health 
department.      

Health Department 
(Local, Regional) 

Semantic normalization to 
enable higher-order HIE 

• Non-standard data can be normalized to improve 
usability.   

Patient Personal Health Record(PHR) 
integration 

• An individual’s health record may be distributed 
between hospitals and community-based care 
institutions.  A HIE can be used to integrate and 
share the patient’s records from different 
institutions for use by the individual.   

Point-of-Care Virtual community health • An individual’s health record may be distributed 
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Providers 
 

record between hospitals and community-based care 
institutions.  A HIE can be used to integrate the 
patient’s records from different institutions for use 
by the community of healthcare providers.   

Point-of-Care 
Providers 
 

Accountable Care 
Organization (ACO) enabling 
analytics 

• Enabling analytics for an organization designed to 
provide for the healthcare needs for a specific group 
of patients.   

Point-of-Care 
Providers 

Provider and care manager 
"triggered alerting" 

• Clinician reminders for overdue preventive 
services can be generated.   

Point-of-Care 
Providers 
 

Focus on care transitions • Exchange of discharge summaries from a hospital 
to a rehabilitation facility or a nursing home can be 
facilitated.   
• As patients are transferred between facilities of 
care or from out-patient status to in-patient status, 
there is a need to reconcile medications.  The HIE 
can be used to facilitate this process.   

Payers 
Point-of-Care 
Providers 

Claims Processing • HIE infrastructure can be used to decrease 
transaction costs and improve timely exchange of 
data.   

Payers 
Point-of-Care 
Providers 

Insurance verification • Verifying a patient’s eligibility.   

 

4.3.3 HIE Business Models Framework 
When determining how to structure an HIE, the stakeholders, use cases as well as the unique 
social, political and economic environment of the context must be considered.  Those factors 
will assist in discerning the model that best fits the context.  The conceptual framework below 
illustrates various HIE business models.  Each option presents different sustainability benefits 
and challenges.  A non-exhaustive list of the benefits and challenges of each approach are 
highlighted below.   

 Figure 1 - Framework of HIE Business Models 



13 | P a g e                 O c t o b e r  1 4 ,  2 0 1 4   
 

 
Business Models Benefits Challenges 
G – Government Managed HIE •Regulatory mandates potenitally 

enable broad population coverage.  
• Sustaining value for non-regulated use 
cases involving private sector 
organizations.   
• “Unfunded mandates.” 

A – For Profit Public-Private 
Partnership 

• Enables a public/government entity to 
harness the expertise of the private 
sector to provide infrastructure or 
services (Tan).   
• Innovation and efficiency can be 
achieved with the cross-transfer of both 
private and public skills.   
• The private sector may have greater 
labor capacity than the public entity 
(Tan).   

• Balancing the desires of HIE 
stakeholders (reducing costs / increasing 
levels of care) and the need to create 
shareholder value. 
• The number of parties involved can 
increase the cost and complexities of 
the contractual relationships (Tan).   

B – For-Profit Company • Persons with business savvy may have 
more experience in creating a financially 
sustainable operation.   
• Ability to pursue multiple for-profit 
service delivery lines may decrease 
sustainability challenges.   
 

• Balancing the desires of HIE 
stakeholders (reducing costs / increasing 
levels of care) and the need to create 
shareholder value. 
 

C – Non-Profit Public-Private 
Partnership 

• Access to unique funding sources for 
non-profits. 
• Can be viewed as a “neutral convener” 
• Enables a governmental entity to 
harness the expertise of the private 
sector to provide infrastructure or 
services (Tan).   
• Innovation and efficiency can be 
achieved with the cross-transfer of both 
private and public skills.   
• The private sector may have greater 
labor capacity than the public entity 
(Tan).   

• The number of parties involved can 
increase the cost and complexities of 
the contractual relationships (Tan).   
 

D- Non-Profit • Access to unique funding sources for 
non-profits. 
• Can be viewed as a “neutral 
convener.” 

•Business models are limited. 

 

4.3.4 Funding Models 
A funding model describes how a business or organization will generate revenue streams.  HIEs 
need to consider funding plans for the development phase (planning and constructing the HIE) 
and the operational phase of the HIE.  The funding strategy for each phase can be similar; 
conversely, funding streams can vary over the lifecycle of the HIE. When considering income or 
revenue streams, there are funding models that can be applicable to HIE transactions. Two 
classes of funding models applicable to HIE transactions include e-commerce funding models 
and non-profit funding models.   
 
HIEs can support business-to-business, business-to-government and government-to-
government, e-commerce transactions.  Therefore, a basic understanding of e-commerce 
funding models can provide insight into potential HIE funding options.  The models described in 
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the chart below are not mutually exclusive.  In many cases, two or more of them may be used to 
create an e-commerce funding strategy for an e-commerce business.  For example, a single HIE 
may be funded through memberships, transaction fees and product fees.  The first three models 
are most relevant for HIEs.  The product model is emerging as HIEs begin to provide analytics 
and other data related services.   
 
e-Commerce Funding Models* Description 
Membership / Subscription  
 

Membership or subscription levels may vary depending upon 
organization size or volume.    

Transaction Fees Fees based upon number or volume of transactions. 
Product Sale of goods, information or services (analytics).   
Affiliate Revenue Referral fees for steering business to another business 
Advertising Revenue Advertising fees for providing a forum for advertising 
*Source: Laudon, Kenneth C., and Carol Guercio Traver. E-commerce: Business. Technology. Society. 9th Ed., Global 
ed. Boston, Mass.: Pearson, 2013. Print. 
 
Traditionally, many HIEs function as non-profit entities.  Therefore a brief look at typical non-
profit funding streams may also provide insight into creating a sustainable funding model for a 
non-profit HIE.  In many countries, including the United States, the primary income stream for 
non-profit organizations is fees charged for services (Young, 486).  These fees can include 
membership dues, transaction fees or product charges.  Because of the social nature of many 
non-profits, they often use sliding scales that are based upon the client’s ability to pay for the 
good or services provided.  As with the e-commerce, a non-profit organization may use a variety 
of funding strategies.   
 
Non-profits also employ other funding strategies including grants and individual or corporate 
gifts.  Grants may be available from governments, private companies or foundations.   
 
The purpose of this portion of the assessment was to determine if there was a process in place 
to evaluate and select a sustainability model.   
 

Evaluation Criteria Evaluation Comments 
1. There is a process for 

evaluating sustainability 
options. 

This item was ongoing at the time of the assessment.    

2. A sustainability approach 
has been selected.  

 

This item was ongoing at the time of the assessment.    

 
Sustainability Recommendations  

1. The Finance / Sustainability governance group should evaluate various approaches for sustaining 
the PHIE and make recommendations. 

 

4.4 Architecture Assessment 
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In a complex healthcare system with multiple stakeholders using disconnected health care solutions, 
it is important to create an architecture that enables systems to better communicate with one 
another using flexible processes and technologies that can respond to rapidly changing health 
information needs.  HIE makes the sharing of health data across information systems possible by 
normalizing data and securely managing movement between facilities and across regions or 
countries.   
 
In any project, the architecture should serve as the conceptual framework that defines the high-
level structure and behavior of the system components.  The recommended architecture approach 
is a collaboratively developed, component-based approach that fosters collaboration, 
interoperability and long-term. Interoperability is enhanced as contributing stakeholders build and 
test together.  The seven commonly referenced HIE components use standard messaging profiles to 
interact with each other and external systems.  
 
The seven architecture components include:   

1. An enterprise master patient index (EMPI), or Client Registry manages the unique identity of 
citizens receiving health services with the country – “For whom.” 

2. A Health Worker Registry is the central authority for maintaining the unique identities of 
health providers within the country – “By whom.” 

3. A Facility Registry serves as a central authority to uniquely identify all places where health 
services are administered within the country – “Where?”  

4. A Terminology Service serves as a central authority to uniquely identify the clinical activities 
that occur within the care delivery process by maintaining a terminology set mapped to 
international standards such as ICD10, LOINC, SNOMED, and others – “What?” 

5. A Shared Health Record (SHR) is a repository containing the normalized version of content 
created within the community, after being validated against each of the previous 
registries.  It is a collection of person-centric records for patients with information in the 
exchange. 

6. A Health Management Information System is a repository containing aggregate health care 
data, and facilitates their analysis with the goal of improving the quality of health services. 

7. A Health Interoperability Layer receives all communications from point of service 
applications and orchestrates message processing between the point of service application 
and the hosted infrastructure elements. 

 
The architecture assessment was segmented into three pieces. Both, the overall architecture 
framework and each architecture component necessary to support the eHealth Strategy were 
evaluated.  Finally, message profiles were addressed.   

4.4.1 Overall Architecture Assessment 
Since the architecture serves as the orchestrating framework that defines system components 
and relationships among these components, it is important to ensure that the architecture or 
high-level technical plan has been defined and that the components support the key initiatives 
defined in the eHealth Strategy strategic vision.   
 
The purpose of this portion of the assessment was to evaluate the high-level architecture or 
technical strategy.   
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Evaluation Criteria Evaluation Comments 
1. There is a defined 

architecture.  
At the time of the assessment, an architecture was defined for 
the Philippines eHealth initiative.   

2. The architecture specifies 
how the required HIE 
component functionality  – 
e.g., Client registry, Health 
Worker ,  Terminology 
Service, Shared Health 
Record, Health Management 
Information Services and 
Interoperability Layer – is 
addressed.   

 

The architecture must clearly specify which components are 
required and how they support necessary eHealth 
infrastructure.     

3. There is a shared 
understanding of how each 
HIE component will support 
the key initiatives defined in 
the strategic vision. 

 

Clarifying the architecture diagrams can assist in conveying a 
shared understanding of the architecture components. 

4. eHealth component 
stakeholders are 
appropriately represented 
in the governance process.  

 

At the time of the assessment, component stakeholders were 
being identified.   

5. eHealth stakeholders are 
engaging in HIE component 
communities of practice as 
appropriate.   

 

Communities of practice are engaged in the shared 
development of various architecture components. At the time 
of the assessment, the Philippines was not fully engaged in 
communities of practice.     

6. There is an Enterprise 
Architect who 
x Has knowledge of healthcare 
exchange and data standards (HL7, 
SNOMED). 
x Has knowledge of open 
architecture principles. 
x Has knowledge of applicable 
data privacy, security and data 
management regulations and 
practices. 

At the time of the assessment, the PMO was defining the 
enterprise architect role.   

 
Architecture Recommendations  
1. Clarify the architecture by explicitly specifying the PHIE components and defining the scope of the 

eHealth initiative.   
2. Ensure that key HIE component stakeholders have representation within the e-Health governance 

process. 
3. Establish a resource provisioning process with DOST data center. 
4. Establish a change management / governance process. 



17 | P a g e                 O c t o b e r  1 4 ,  2 0 1 4   
 

5. Work with standards/interoperability/architecture work group to establish a process for selecting 
standards and establishing agreed upon architectural principles. 

6. Update the architecture diagrams to show the planned trajectory from current state to desired 
state.   

 

4.4.2 Individual Component Architecture Assessment 
After the high-level architecture is established, the components must be addressed at a more 
tactical level.  Each component requires support capacity in multiple domains, including content, 
software and infrastructure.   
 
The following support capacities must be present for each architecture component.  In some 
cases, it may be infeasable to find a single individual with full breadth of capacity described.  In 
these cases, it is recommended that this capacity be developed or in the case of the subject 
matter experts (SMEs), capacity may be spread across several individuals.   
 

Role Description 
Content Owner • Understands content relevant to particular component.   

• Knows applicable data privacy, security and data management 
regulations and practices. 

• Has knowledge of the data sources and consumers. 
• Has knowledge of applicable data standards.  
• Has knowledge of justifications for data access or data transfer 

(includes individual or interfacing system access). 
• Approves data sources, data access and data transfer. 
• Ensures access is removed when no longer needed.   

Component 
Software Owner 
(Transactions and 
Content 
Management 
software) 

• Has knowledge and understanding of good practices for 
developing, implementing, managing and retiring systems.   

• Has knowledge of software quality practices and any 
applicable regulations for managing electronic records.   

• Has knowledge of applicable data privacy, security and 
management regulations and practices.  

Infrastructure 
Owner 

• Has knowledge of system quality practices and any applicable 
regulations for managing electronic records.   

• Has knowledge of applicable data privacy, security and 
management regulations and practices. 

• Has knowledge of good practices for applicable network and 
hardware operation and management.   

Subject Matter 
Expert (SME) 

• Has an understanding of the current environment including 
existing data sources and formats and business processes. 

• Engages in applicable communities of practice (e.g. OHIE Client 
Registry Community 
https://wiki.ohie.org/display/SUB/Client+Registry+Community
) 

• Has knowledge of the processes and systems for supplying 
data to or receiving data from the architecture component.   
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• Has knowledge of the candidate software and other related 
technologies.  

• Provide requirements, develop and support processes, create 
and review proposed solutions and may assist in the support of 
the solutions where appropriate. 

 
 
This portion of the assessment was designed to evaluate if the people and processes were in 
place to determine requirements and select solutions.  At the time of the assessment, the 
Philippines eHealth Strategy had plans to move forward with existing infrastructure, tools and 
processes. Therefore the scope of the component architecture assessment focused on the 
longer range vision of the eHealth Strategy, the plan to implement a component based health 
information exchange.   

4.4.2.1 Client Registry Component 
Patients (or clients) are challenging to represent consistently within a given health system, given 
the myriad ways in which point-of-care health information systems choose to identify a given 
individual's record. Even in environments where citizens are assigned national identification 
cards, there is still need to ensure the unique identity of an individual amongst the myriad 
fragmented information systems which collectively represent their electronic health record. 

 
The Client Registry provides the following benefits:   

x Maintains a central registry of all patients and their demographics and assigns a 
unique identifier to each patient. 

x Eliminates duplicate patient registration entries that result due to changes in patient 
demographics (patient moved to another location), data entry errors during patient 
registration, or missing demographic information. 

x Provides a record locator service that identifies facilities where a patient has 
received care. 

 
The assessment was designed to evaluate the content, software and infrastructure to 
ensure that the proper people and processes were in place to identify business needs.   

 
 
Evaluation Criteria Evaluation Comments 
Content (data)  
1. The content (data) owners have been 

identified. 
PHIC/PSA were identified as the client registry 
data owners.   

2. There is a process for identifying content 
(data) SMEs. 

This item was ongoing at the time of the 
assessment.    

3. Content (data) SMEs have been identified. This item was ongoing at the time of the 
assessment.   

4. There is a process for SMEs to define 
requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

5. In order to support key initiatives, 
requirements/constraints/expectations/ 

This item was ongoing at the time of the 
assessment.   
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SLAs have been identified. 
6. Existing data sources have been 

identified.  
This item was ongoing at the time of the 
assessment.   

Software  
7. The software owner(s) has been 

identified. 
At the time of the assessment, DOST was 
identified as the software owner.   

8. There is a process for identifying business 
SMEs, including business process and 
technical. 

This item was ongoing at the time of the 
assessment.   

9. SMEs have been identified. At the time of the assessment, potential SMEs 
that were being considered included the 
OpenEMPI community and the OpenHIE 
community.  PhilHealth had also been 
identified as a business SME.    

10. There is a process for SMEs to define 
requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

11. In order to support key initiatives, 
requirements/constraints/expectations / 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

12. Candidate software has been identified 
and evaluated.   

At the time of the assessment. MCISDB was 
being used to manage the content.  The 
OpenEMPI software was noted as being 
considered for sharing data with others.   

Infrastructure (Hardware / Network)  
13. The Infrastructure (Hardware / Network) 

owner has been identified.   
DOST-ITCO was identified as the infrastructure 
owner for the client registry.   

14. There is a process for stakeholders to 
define requirements 
/constraints/expectations/ SLAs. 

This item was ongoing at the time of the 
assessment.   

15. Requirements /constraints/expectations/ 
SLAs have been collected. 

 

This item was ongoing at the time of the 
assessment.   

 
 
Component Recommendations – Client Registry 
1. Prioritize the ongoing efforts to identify the people and processes necessary to support the client 

registry.  Subsequent to this, elicit the business requirements for the Client Registry.  The 
requirements should inform decisions on software and infrastructure.   

2. Utilize communities of practice, such as the OHIE Client Registry Community, to develop knowledge 
on implementation issues and practices.   

 

4.4.2.2 Health Worker Registry Component 
Healthcare is delivered by different kinds of health workers, with differing areas of focus, 
levels of training, and expertise.  Providers work within and among health facilities and 
generate information that ultimately makes its way into information systems that support 
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their work.  Similar to health facilities, providers are identified in information systems 
typically in uncoordinated, non-standard ways. Given multiple disparate sources of data on 
health workers, it is challenging to construct and maintain a canonical list of all health 
workers in a country.  
 
A health worker registry captures data from all health workforce information systems to 
compile a complete catalog of health workers.   A health worker registry ideally contains key 
data from both licensure data sources and employment data sources.  Furthermore, if a 
health worker is employed in the private sector, the health worker’s contact and 
employment information may not be known to the MOH. Therefore both MOH and private 
sector systems benefit by being able to access each other’s key data elements from a health 
worker registry. 
 
The assessment was designed to evaluate the content, software and infrastructure to 
ensure that the proper people and processes were in place to identify business needs. 

 
 
Evaluation Criteria Evaluation Comments 
Content (data)  
1. The content (data) owners have been 

identified. 
DOH-HHRDB, NHRHDB/PRC organizations 
were initially identified as owners.   

2. There is a process for identifying content 
(data) SMEs. 

This item was ongoing at the time of the 
assessment.    

3. Content (data) SMEs have been identified. This item was ongoing at the time of the 
assessment.   

4. There is a process for SMEs to define 
requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

5. In order to support key initiatives, 
requirements/constraints/expectations/ 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

6. Existing data sources have been 
identified.  

Two sources were identified.  These include 
DOH-HHRDB and NHRHDB/PRC. 

Software  
7. The software owner(s) has been 

identified. 
This item was ongoing at the time of the 
assessment.       

8. There is a process for identifying 
business SMEs, including business 
process and technical. 

This item was ongoing at the time of the 
assessment.       

9. SMEs have been identified. Potential technical SMEs were identified from 
Intrahealth.   

10. There is a process for SMEs to define 
requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

11. In order to support key initiatives, 
requirements/constraints/expectations / 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

Infrastructure (Hardware / Network)  



21 | P a g e                 O c t o b e r  1 4 ,  2 0 1 4   
 

12. Candidate software has been identified 
and evaluated.   

Software to administer the content was 
identified from Intrahealth.   

13. The Infrastructure (Hardware / Network) 
owner has been identified.   

DOST was identified as the infrastructure 
owner for the client registry.   

14. There is a process for stakeholders to 
define requirements 
/constraints/expectations/ SLAs. 

This item was ongoing at the time of the 
assessment.   

15. Requirements 
/constraints/expectations/ SLAs have 
been collected. 

 

This item was ongoing at the time of the 
assessment.   

 
 
Component Recommendations – Health Worker Registry 
1. To ensure sufficient management, a single content owner should be identified.  There may be 

different data owners for the source systems those individuals should be considered as data SMEs 
and / or process SMEs. (See the Data Owner role described in section 3.3.2 of this document.) 

2. Prioritize the ongoing efforts to identify the required people and processes.  Once the human 
resources and processes are in place, elicit the business requirements for the Health Worker 
Registry.  The requirements should inform decisions on software and infrastructure.   

3. Utilize communities of practice such as the OHIE Health Worker Community, 
https://wiki.ohie.org/display/SUB/Health+Worker+Registry+Community, to gain knowledge 
regarding implementation issues and best practices.   

 

4.4.2.3 Health Facility Registry Component 
A health facility registry aids in integrating separate lists of health facilities with divergent 
levels of standardization, curation, quality, and completeness. The health facility registry can 
act as the central authority to collect, store and distribute an up-to-date and standardized 
set of facility data.  As with previous architecture components, the purpose of a health 
facility registry is to reduce fragmentation and redundancy while improving data sharing 
capabilities.   
 
The assessment was designed to evaluate the content, software and infrastructure to 
ensure that the proper people and processes were in place to identify business needs.   

 
 
Evaluation Criteria Evaluation Comments 
Content (data)  
1. The content (data) owners have been 

identified. 
The Bureau of Licensing Health Facilities was 
identified as the data owner.   

2. There is a process for identifying content 
(data) SMEs. 

This item was ongoing at the time of the 
assessment.    

3. Content (data) SMEs have been identified. This item was ongoing at the time of the 
assessment.   

4. There is a process for SMEs to define 
requirements/constraints/expectations/ 

This item was ongoing at the time of the 
assessment.   

https://wiki.ohie.org/display/SUB/Health+Worker+Registry+Community
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SLAs. 
5. In order to support key initiatives, 

requirements/constraints/expectations/ 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

6. Existing data sources have been 
identified.  

This item was ongoing at the time of the 
assessment.   

Software  
7. The software owner(s) has been 

identified. 
This item was ongoing at the time of the 
assessment.       

8. There is a process for identifying business 
SMEs, including business process and 
technical. 

This item was ongoing at the time of the 
assessment.       

9. SMEs have been identified. This item was ongoing at the time of the 
assessment.   

10. There is a process for SMEs to define 
requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

11. In order to support key initiatives, 
requirements/constraints/expectations / 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

12. Candidate software has been identified 
and evaluated.   

NHFR was identified as potential software to 
administer content.  INSETDD or DHIS 2 were 
identified as potential software to serve the 
world. 

Infrastructure (Hardware / Network)  
13. The Infrastructure (Hardware / Network) 

owner has been identified.   
DOST was identified as the host for the Health 
Facility Registry.   

14. There is a process for stakeholders to 
define requirements 
/constraints/expectations/ SLAs. 

This item was ongoing at the time of the 
assessment.   

15. Requirements /constraints/expectations/ 
SLAs have been collected. 

 

This item was ongoing at the time of the 
assessment.   

 
 
Component Recommendations – Health Facility Registry 
1. Prioritize the ongoing efforts to identify the required people and processes.  Once the human 

resources and processes are in place, elicit the business requirements for the Health Facilities 
Registry.  The requirements should inform software and hardware evaluations and decisions.   

2. Utilize communities of practice, such as the OHIE Health Facility Community, to gain knowledge 
regarding implementation issues and practices.   

 

4.4.2.4 Terminology Service Component 
Clinical observations such as an individual's weight or their CD4 count are often represented 
differently across health information systems.  As data is shared  across organizations and 
systems, non-standard clinical concepts must be harmonized to create a comprehensive 
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patient care summary.   The Terminology Service serves as a central authority to validate 
and transform clinical observations captured in the care delivery process by maintaining 
mapping between international standards such as ICO10, LOINC, SNOMED, and others. 
 
The assessment was designed to evaluate the content, software and infrastructure to 
ensure that the proper people and processes were in place to identify business needs.   

 
 
Evaluation Criteria Evaluation Comments 
Content (data)  
1. The content (data) owners have been 

identified. 
DOH-IMS was identified as the data owner.   

2. There is a process for identifying content 
(data) SMEs. 

This item was ongoing at the time of the 
assessment.    

3. Content (data) SMEs have been identified. PhilHealth was identified as a key stakeholder.   
4. There is a process for stakeholders to 

define content (data) 
requirements/constraints/expectations/ 
SLAs. 

At the time of the assessment, the Philippines 
had established the National Health Data 
Dictionary Version 2.0.   

5. In order to support key initiatives, 
requirements/constraints/expectations/ 
SLAs have been identified. 

At the time of the assessment, there were 
efforts underway to ensure that PhilHealth’s 
requirements were being captured and 
reconciled with the existing data dictionary.   

6. Existing data sources have been 
identified.  

Both PhilHealth and the DOH were identified 
as sources.   

Software  
7. The software owner(s) has been 

identified. 
This item was ongoing at the time of the 
assessment.   

8. There is a process for identifying business 
SMEs, including business process and 
technical. 

This item was ongoing at the time of the 
assessment.   

9. SMEs have been identified. At the time of the assessment, Apelon was 
engaged as a technical SME.   

10. There is a process for SMEs to define 
requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

11. In order to support key initiatives, 
requirements/constraints/expectations / 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

12. Candidate software has been identified 
and evaluated.   

Apelon was identified as software for 
providing content to sources outside of DOH.  
The software for administering the content 
was identified as NHDD.   

Infrastructure (Hardware / Network)  
13. The Infrastructure (Hardware / Network) 

owner has been identified.   
DOST was identified as the host.   

14. There is a process for stakeholders to 
define requirements 

This item was ongoing at the time of the 
assessment.   
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/constraints/expectations/ SLAs. 
15. Requirements 

/constraints/expectations/ SLAs have 
been collected. 

 

This item was ongoing at the time of the 
assessment.   

 
 
Component Recommendations – Terminology Service 
1. Prioritize the ongoing efforts to identify the required people and processes.  Once the human 

resources and processes are in place, elicit the business requirements for the terminology service.  
The requirements should inform decisions on software and infrastructure.   

2. Utilize communities of practice such as the OHIE Terminology Services Community, 
https://wiki.ohie.org/display/SUB/Terminology+Services+Community, to gain knowledge regarding 
implementation issues and practices.   

3. During the assessment, it was noted that some data collection applications require post-
coordination of question/answer pairs to determine clinical status; we recommend that the 
Philippines continue to work toward a data modeling strategy that leverage pre-coordinated clinical 
concepts.   

 

4.4.2.5 Shared Health Record Component 
Because care is delivered across systems and time in health care systems with many 
providers, a patient’s longitudinal clinical record accrues multiple distinct encounters 
representing collections of clinical observations.   
 
A shared health record (SHR) captures clinical data from different care delivery 
organizations. This data can originate from a wide variety of systems ranging from a small 
mobile system to a large Electronic Medical Record system (EMRs).  The SHR system seeks 
to provide a centralized repository for the storage of a patient’s SHR. This system is distinct 
from a data warehouse; it is an operational, real-time transactional data source. The SHR 
stores standardized data that with consistent value across health facilities.  Such data may 
include, but is not limited to, clinical observations, care summaries, allergies, medications 
that have been prescribed to the patient and other information that is important to other 
care providers.   
 
The assessment was designed to evaluate the content, software and infrastructure to 
ensure that the proper people and processes were in place to identify business needs.   

 
Evaluation Criteria Evaluation Comments 
Content (data)  
1. The content (data) owners have been 

identified. 
DOH/PHIC were identified as owners at the 
time of the assessment.     

2. There is a process for identifying content 
(data) SMEs. 

This item was ongoing at the time of the 
assessment.    

3. Content (data) SMEs have been identified. This item was ongoing at the time of the 
assessment.      

4. There is a process for stakeholders to This item was ongoing at the time of the 
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define content (data) 
requirements/constraints/expectations/ 
SLAs. 

assessment.    

5. In order to support key initiatives, 
requirements/constraints/expectations/ 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.    

6. Existing data sources have been 
identified.  

This item was ongoing at the time of the 
assessment.    

Software  
7. The software owner(s) has been 

identified. 
This item was ongoing at the time of the 
assessment.      

8. There is a process for identifying business 
SMEs, including business process and 
technical. 

This item was ongoing at the time of the 
assessment.   

9. SMEs have been identified. This item was ongoing at the time of the 
assessment.   

10. There is a process for SMEs to define 
requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

11. In order to support key initiatives, 
requirements/constraints/expectations / 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

12. Candidate software has been identified 
and evaluated.   

iClinic Sys was identified as potential software 
to meet the needs for administering the 
content and sharing content.   

Infrastructure (Hardware / Network)  
13. The Infrastructure (Hardware / Network) 

owner has been identified.   
DOST was identified as the host.   

14. There is a process for stakeholders to 
define requirements 
/constraints/expectations/ SLAs. 

This item was ongoing at the time of the 
assessment.   

15. Requirements 
/constraints/expectations/ SLAs have 
been collected. 

 

This item was ongoing at the time of the 
assessment.   

 
 
Component Recommendations – Shared Health Record 
1. Prioritize the ongoing efforts to identify the required people and processes.  Once the human 

resources and processes are in place, elicit the business requirements for the terminology service.  
The requirements should inform decisions on software and infrastructure.   

2. Utilize communities of practice such as the OHIE Shared Health Record Community, 
https://wiki.ohie.org/display/SUB/Shared+Health+Record+Community, to gain knowledge 
regarding implementation issues and best practices.   

 

4.4.2.6 Health Management Information System (HMIS) Component 

https://wiki.ohie.org/display/SUB/Shared+Health+Record+Community


26 | P a g e                 O c t o b e r  1 4 ,  2 0 1 4   
 

A Health Management Information System facilitates the collection of data from a variety of 
information sources.  It stores routinely collected aggregate health care data, and supports  
effective use of data at facility, district or higher levels with the goal of monitoring and 
improving the quality of health services and outcomes. 

 
The assessment was designed to evaluate the content, software and infrastructure to 
ensure that the proper people and processes were in place to identify business needs.   

 
Evaluation Criteria Evaluation Comments 
Content (data)  
1. The content (data) owners have been 

identified. 
At the time of the assessment, DOH and PHIC 
were identified as the owners.   

2. There is a process for identifying content 
(data) SMEs. 

This item was ongoing at the time of the 
assessment.   

3. Content (data) SMEs have been identified. This item was ongoing at the time of the 
assessment.   

4. There is a process for stakeholders to 
define content (data) 
requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

5. In order to support key initiatives, 
requirements/constraints/expectations/ 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

6. Existing data sources have been 
identified.  

This item was ongoing at the time of the 
assessment.   

Software  
7. The software owner(s) has been 

identified. 
DOH was identified as the software owner at 
the time of the assessment.   

8. There is a process for identifying business 
SMEs, including business process and 
technical. 

This item was ongoing at the time of the 
assessment.   

9. SMEs have been identified. DOH was identified as a potential SME.   
10. There is a process for SMEs to define 

requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

11. In order to support key initiatives, 
requirements/constraints/expectations / 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

12. Candidate software has been identified 
and evaluated.   

This item was ongoing at the time of the 
assessment.   

Infrastructure (Hardware / Network)  
13. The Infrastructure (Hardware / Network) 

owner has been identified.   
DOST was identified as the infrastructure host.   

14. There is a process for stakeholders to 
define requirements 
/constraints/expectations/ SLAs. 

This item was ongoing at the time of the 
assessment.   

15. Requirements 
/constraints/expectations/ SLAs have 

This item was ongoing at the time of the 
assessment.   
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been collected. 
 
 
 
Component Recommendations –  HMIS 
1. Prioritize the ongoing efforts to identify the required people and processes.  Once the human 

resources and processes are in place, elicit the business requirements for the HMIS.  The 
requirements should inform decisions on software and infrastructure.   

2. Utilize communities of practice such as the OHIE HMIS Community to gain knowledge regarding 
implementation issues and best practices.   

 

4.4.2.7 Interoperability Layer Component 

An interoperability layer (IL) enables interactions between disparate information systems 
without having to directly connect them through a hard-coded interface. This de-coupled 
approach reduces dependencies and provides the ability to exchange data with other 
standards-based health care solutions.  As a single point of entry, the Interoperability Layer 
receives transactions from point-of-care healthcare systems and coordinates interaction 
among the different components of the HIE.  It also, provides common core functionality to 
ensure that transactions are secured, authenticated and authorized.   
 
The assessment was designed to evaluate the content, software and infrastructure to 
ensure that the proper people and processes were in place to identify business needs.   
 

 
Evaluation Criteria Evaluation Comments 
Content (data)  
1. The content (data) owners have been 

identified. 
DOH SSDD was identified as the content owner 
at the time of the assessment.   

2. There is a process for identifying content 
(data) SMEs. 

This item was ongoing at the time of the 
assessment.   

3. Content (data) SMEs have been identified. This item was ongoing at the time of the 
assessment.   

4. There is a process for stakeholders to 
define content (data) 
requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   

5. In order to support key initiatives, 
requirements/constraints/expectations/ 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

Software  
6. The software owner(s) has been 

identified. 
This item was ongoing at the time of the 
assessment.   

7. There is a process for identifying business 
SMEs, including business process and 
technical. 

This item was ongoing at the time of the 
assessment.   

8. SMEs have been identified. This item was ongoing at the time of the 
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assessment.   
9. There is a process for SMEs to define 

requirements/constraints/expectations/ 
SLAs. 

This item was ongoing at the time of the 
assessment.   
 

10. In order to support key initiatives, 
requirements/constraints/expectations / 
SLAs have been identified. 

This item was ongoing at the time of the 
assessment.   

11. Candidate software has been identified 
and evaluated.   

An enterprise version of Mule ESB was 
purchased. 

Infrastructure (Hardware / Network)  
12. The Infrastructure (Hardware / Network) 

owner has been identified.   
DOST was identified as the infrastructure 
owner.   

13. There is a process for stakeholders to 
define requirements 
/constraints/expectations/ SLAs. 

This item was ongoing at the time of the 
assessment.   

14. Requirements 
/constraints/expectations/ SLAs have 
been collected. 

 

This item was ongoing at the time of the 
assessment.   

 
 
Component Recommendations – Interoperability Layer(IL) 
1. Prioritize the ongoing efforts to identify the required people and processes.  Once the human 

resources and processes are in place, elicit the business requirements for the IL.  The requirements 
should inform decisions on software and infrastructure.   

2. Utilize communities of practice such as the OHIE Interoperability Layer Community, 
https://wiki.ohie.org/display/SUB/Interoperability+Layer+Community, to gain knowledge regarding 
implementation issues and best practices.   

 

4.4.3 Standards-Based Message Profiles 
As the importance of exchanging healthcare information grows, the number of mechanisms and 
standards for exchanging data is also growing.  In this complex and rapidly evolving 
environment, where reliable, secure and affordable solutions are needed, there must be 
coordination across organizations to ensure systems are interoperable.  For the PHIE to 
maximize interoperability with point-of-care systems and other external systems, standard 
messaging profiles should be used.   
 
However, it may not be easy to identify which standards are most applicable to the project.  IHE, 
Integrating the Healthcare Environment, is an organization that helps identify best practices for 
identifying and deploying standards-based interoperability.  IHE uses a collaborative and 
coordinated process where stakeholders can align on the best-of-breed standards.  The 
following is a brief overview of the IHE standards that HIE’s are increasingly using.   

 
IHE Standard Use and Documentation 
PDQ (Patient 
Demographic Query) 

Used to query demographic data from the client registry or other data 
sources.    
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http://wiki.ihe.net/index.php?title=Patient_Demographics_Query 
PIX (Patient Identifier 
Cross-referencing) 

Provides cross-referencing of patient identifiers. 
http://wiki.ihe.net/index.php?title=Patient_Identifier_Cross-
Referencing 

CSD (Care Services 
Discovery) 

Query for health workers, facilities and/or the services provided by 
each. 
ftp://ftp.ihe.net/DocumentPublication/CurrentPublished/ITInfrastructu
re/IHE_ITI_Suppl_CSD.pdf 

XDS (Cross-Enterprise 
Document Sharing) 

Enables sharing of static healthcare documents. 
http://wiki.ihe.net/index.php?title=Cross-
Enterprise_Document_Sharing 

ODD (On Demand 
Document) 

Supports the sharing of dynamically created documents.  
http://www.ihe.net/uploadedFiles/Documents/ITI/IHE_ITI_Suppl_On_D
emand_Documents.pdf 

APS (Antepartum Care 
Summary) 

Facilitates the exchange of antepartum patient care summary 
information.  
http://wiki.ihe.net/index.php?title=Antepartum_Care_Summary_Profile 

ATNA (Audit Trail Node 
Authentication) 

Supports monitoring of patient information confidentiality, data 
integrity and user accountability. 
http://wiki.ihe.net/index.php?title=Audit_Trail_and_Node_Authenticati
on 

CT (Consistent Time) Ensures synchronization between the may systems in the Healthcare 
network.  http://wiki.ihe.net/index.php?title=Consistent_Time 

  
 

The purpose of this portion of the assessment is to ensure that standards-based messaging 
protocols are being used to support the required use cases.   

 
Evaluation Criteria Evaluation Comments 
1. There is a process to determine 

appropriate standards based messaging 
profiles.   

During the time of the assessment, it was 
noted that custom JSON files are being used to 
demonstrate the exchange of information.   

2. Standard messaging protocols that support 
required use cases have been identified.   

This item was ongoing at the time of the 
assessment.   

 
 
Recommendations - Standards-Based Message Profiles 

1.  Develop a process to evaluate and identify an agreed-upon collection of standard information 
sharing profiles that will facilitate effective and efficient exchange of data.   

 

4.5 PHIE Operations 
The implementation and operation plans are key to successfully implementing the system and 
creating the structures to support and operate the system in a secure and reliable way. The 
implementation plan should specify the actionable steps necessary to implement the solution(s).  
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The operations plans should address topics including capacity development, user support and 
training, and policies and procedures for every day operation and maintenance of the system.   The 
stakeholders responsible for implementation and providing support must be identified and included 
in the planning process.   

 
 

Evaluation Criteria Evaluation Comments 
1. There is a process for identifying 

implementation and operational 
stakeholders. 

This item was ongoing at the time of the assessment.   

2. Implementation and operation 
stakeholders have been identified.   

This item was ongoing at the time of the assessment.   

3. There is a process for developing 
the implementation plan and the 
operational plan. 

This item was ongoing at the time of the assessment.   

4. The implementation plan has been 
created. 

This item was ongoing at the time of the assessment.   

5. The operation plan has been 
created. 

This item was ongoing at the time of the assessment.   

6. The required architecture 
components are in place and they 
address the key initiatives that 
were identified in the strategy.    

This item was ongoing at the time of the assessment.   

 
Implementation Recommendations  

1. Create a process for identifying the implementation and operational stakeholders.   

2. With input from identified stakeholders, create an actionable plan for implementing the 
solution(s).  It is recommended that this plan be a detailed Gantt chart with task owners and 
delivery dates clearly defined.   

3. Ensure that the required operation plans are created.  Operational plans may include policies, 
procedures and processes for managing the business processes and their software solutions.  
The plan may include tasks such as defining process and ownership for addressing technical and 
business issues, contingency / disaster plans and software maintenance plans. 
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Appendix 1 – HIE Case Studies 
The following case studies are provided as examples of how the context shaped the use cases and 
sustainability model of the HIE.   

Indiana Health Information Exchange (IHIE) 
In 2003, Central Indiana had 5 major hospitals in 
the Indianapolis Metropolitan Area.  Over two 
million residents were served by these different 
providers.  Because of the number of providers in 
the area, patients could and did seek care from 
multiple providers. This meant that an individual’s 
health records could be distributed across multiple 
providers in disparate systems with incompatible 
formats.  Therefore it was difficult to get a holistic picture of an individual’s health.  In 2004 the 
context of care significantly changed with the launch of IHIE.   
 
Indiana’s vision was to improve quality and efficiency of healthcare.  The first use case was to enable 
physicians to access a shared health record as a part of a HIE.  This would help fill in the clinical gaps 
when patients sought care across different networks (“Indiana Health Information Exchange: Health 
System Expansion Supported by HIE Services A Case Study.").  Today Indiana has the largest inter-
healthcare clinical data repository and IHIE serves 102 hospitals and their networks of primary and 
specialty care physicians.  IHIE also delivers around 14 million test results and other reports each 
month.   

 

Utah Health Information Network (UHIN) 
Due to its small size in the late 1980s Utah was 
unable to attract major clearinghouses.  Each 
payer was developed their own electronic data 
exchange solution and the providers wanted to 
avoid haveing to implement many different 
solutions for exchanging data.   
 
From this context, UHIN was created.  UHIN is a 
non-profit organization.  Initially, member who provided $25,000 in seed money were given seats on 
the board and UHIN was founded in 1993 to reduce costs and increase the quality of care in their 
community (Root).  Because of the context, the first use cases were centered around insurance 
eligibility and claims processing.   

 

  

IHIE  
Initial Use Case(s): Integrating patient 

health records  
Business Model: Non-Profit 
Financial Model: Subscription based 

upon adjusted patient 
days 

UHIN  
Initial Use Case(s): Insurance eligibility 

checks 
Claims processing 

Business Model: Non-Profit  
Financial Model: Membership  

Transaction Fees 
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Rwanda Health Enterprise Architecture (RHEA) 
RHEA, the Rwanda health information exchange 
project, was driven by a desire to address the high 
maternal / child death rate.  Before RHEA, Rwanda 
faced challenges in creating a holistic view of a 
maternity patient’s care because of the difficulty in 
exchanging information between community 
health workers, primarily paper-based district 
clinics and hospitals with.   
 
RHEA is an initiative of the Rwandan Ministry of Health eHealth Coordination Unit.  Their vision was 
to design an enterprise architecture based solution at the country level, and seeks to further 
strengthen eHealth and health information systems within Rwanda.  Initial support came from the 
International Development Research Center (IDRC) and Rockefeller Foundation. Additional funding 
came from Health Informatics Public Private Partnership (HI-PPP), a project funded by the US 
President’s Emergency Plan for AIDS Relief (PEPFAR) (Fourie).  

 
 
  

RHEA  
Initial Use Case(s): Maternal healthcare 
Business Model: Public-Private 

Partnership 
Financial Model: Funding from IDRC, 

Rockefeller Foundation, 
PEPFAR and the HIPPP 
initiative 
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Appendix 2 – Dr. Grannis CV  
CURRICULUM VITAE 

 
NAME:  Grannis, Shaun J. 
 
EDUCATION: 
 

Undergraduate: Massachusetts Institute of Technology 
  Boston, MA  1987-1991 
  B.S., 1991 in Aeronautical and Astronautical Engineering 
 
  Harvard University 
  Boston, MA  1991 
  Medical School pre-requisites 
 

Graduate: Michigan State University College of Human Medicine 
  East Lansing, MI  1994-1997 
  M.D., 1997 
 
  MidMichigan Regional Medical Center  
  Midland, MI  1997-2000 
  Family Medicine Residency 
 
 Postdoctoral: Indiana University 
  Indianapolis, IN  2001-2003 
  Clinical Investigator Training Enhancement Program 
  M.S., 2003 in Health Services Research and Informatics 
 
  Indiana University / The Regenstrief Institute 
  Indianapolis, IN  2001-2004 
  National Library of Medicine Medical Informatics Fellowship 
 
ACADEMIC APPOINTMENTS: 
 
 8/2000-8/2001: Instructor 
  Central Michigan University 
  Department of Business Information Systems 
  Mt. Pleasant, MI 
 
 6/2002-6/2004: Clinical Lecturer in Family Medicine 
  Indiana University School of Medicine 
  Department of Family Medicine 
  Indianapolis, IN 
  
 7/2004-6/2006: Visiting Assistant Professor in Family Medicine 
  Indiana University School of Medicine 
  Department of Family Medicine 
  Indianapolis, IN 
 
 7/2004-present: Investigator and Faculty Member 
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  Division of Medical Informatics 
  The Regenstrief Institute 
  Indianapolis, IN 
 

7/2006-6/2011: Assistant Professor of Family Medicine 
  Indiana University School of Medicine 
  Department of Family Medicine 
  Indianapolis, IN 
 
 7/2006-present: Investigator 
  Bowen Research Center 
  Indianapolis, IN 
 
 7/2006-present: Adjunct Assistant Professor of Informatics 
  Indiana University School of Informatics 
  Indianapolis, IN 
 
 11/2008-present: Investigator 
  Indiana University Center for Health Geographics 
  Indianapolis, IN 
 
 9/2009-present Director 
  Indiana Center of Excellence for Public Health Informatics  
  Indiana University School of Medicine 
  Indianapolis, IN 
  
 7/2011-present: Associate Professor of Family Medicine 
  Indiana University School of Medicine 
  Department of Family Medicine 
  Indianapolis, IN 
 
 
HOSPITAL APPOINTMENTS: 
 
 5/2001-8/2001: Mid-Michigan Regional Medical Center 
  Midland, MI 
  Attending Staff 
 
 8/2001-present: Indiana University Medical Center 
  Indianapolis, IN  
  Attending Staff 
 
 8/2001-present: Wishard Hospital 
  Indianapolis, IN  
  Attending Staff 
 
 8/2001-present: Clarian Health Services 
  Indianapolis, IN 
  Attending Staff 
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OTHER APPOINTMENTS AND PROFESSIONAL CONSULTANTSHIPS: 
 
 1/2008: Member of World Health Organization (WHO) Collaborating Center 

for the Design, Application, and Research of Medical Information 
Systems. Charged with providing consultancy on all issues related 
to health information system identity management: implementing 
automated patient record matching strategies; collaborating with 
WHO on the design, development, and implementation of enterprise 
medical record system architectures. 

 
SPECIALTY BOARD STATUS: 
 
 Certified by the American Board of Family Medicine in 2000. Re-certified in 2008. 
 
LICENSURE AND CERTIFICATION: 
 
 Licensed to practice medicine in Indiana and Michigan 
 Indiana Controlled Substance Registry (CSR) License 
 
PROFESSIONAL ORGANIZATIONS: 
 
 1997-present: American Academy of Family Physicians 
 
 1999-present: American Medical Informatics Association 
  Active member of the Public Health Informatics working group and 

primary care informatics working group. 
 
 2006-present: International Society for Disease Surveillance 
  Serve as ISDS representative to the Health Information Technology 

Standards Panel. 
 
 1/2006-6/2008: American Health Information Community 
  Member of the Department of Health and Human Services 

Population Health and Clinical Care Connections Workgroup, whose 
charge was to make recommendations to the national community 
that facilitate the flow of reliable health information among 
population health and clinical care systems necessary to protect and 
improve the public's health. 

 
 1/2006-6/2008: Health Information Technology Standards Panel (HITSP) 
  HITSP is funded by the Department of Health and Human Services 

(HHS) to recommend health information standards for broad 
adoption. Member of the Population Health Technical Work Group, 
whose mission is to harmonize and integrate standards that will 
meet clinical and business needs for sharing information among 
organizations and systems. 

 
 10/2012-present: Fellow of the American College of Medical Informatics (ACMI). 

ACMI is a select college of less than 300 Fellows from the U.S. and 
abroad who have made “significant and sustained contributions to 
the field of medical informatics.” It is one of the highest career 
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distinctions a biomedical informatician can achieve and is the 
central body for a community of scholars and practitioners who are 
committed to advancing the informatics field. 

 
HONORS AND AWARDS: 
 
 National: 
 
 The Martin Epstein Award for “outstanding contribution to the Medical Informatics Body 

of Knowledge” – 2002.  Presented at the national AMIA symposium in San Antonio, TX 
for record linkage research.  

 
 The eHI Blueprint Award for Improving Population Health for “an outstanding example of 

a biosurveillance system that leverages health information exchange to identify early 
disease indicators to detect outbreaks before definitive diagnoses are made.” – 2007. 
Presented at the annual e-Health Initiative conference in Washington DC. 

 
 The American Medical Informatics Association 2011 Fall Symposium “Distinguished 

Paper Award” for “All Health Care is Not Local: an Evaluation of the Distribution of 
Emergency Department Care Delivered in Indiana.” 

 
 The International Society for Disease Surveillance award for “Outstanding Research 

Article in Biosurveillance for “All Health Care is Not Local: an Evaluation of the 
Distribution of Emergency Department Care Delivered in Indiana.” 8/2011. 

 
 The American Medical Informatics Association 2012 Fall Symposium Award for  “Best of 

AMIA in Public Health Informatics” for “An Evaluation of the Rates of Repeat Notifiable 
Disease Reporting and Patient Crossover Using a Health Information Exchange-based 
Automated Electronic Laboratory Reporting System.” 
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 Regional: 
 
 Recipient of the 2013 IUPUI Research Frontiers Trailblazer Award 
 
TEACHING ASSIGNMENTS: 
 
 Undergraduate Students: 
 
 2004 – 2005: NEWM N506: Thesis project in media arts and science. A 

Computer Simulation Experience to Develop and Assess 
Systems Based Practice and Practice Based Learning and 
Improvement Competencies in Primary Care Residents. 
Served as faculty mentor to students designing and 
developing a video game to simulate the clinical care 
process. 

 
 Medical Students: 
 
  2001 – 2005:  I.U. Ambulatory Outpatient Clinic 
    From 2001-2003 I attended 1 half day per week in a 

primary care ambulatory clinic where I periodically 
supervised medical students.  From 2003-2005 I attended 
1 full day per week where I periodically supervised medical 
students. 

 
 Medical Residents:  
  
  2005 – 2006: I.U. Family Medicine at One America 
    Attended 1 full day per week in a primary care ambulatory 

clinic where I periodically supervised residents. 
 
  2006 – 2008: Methodist Family Medicine Residency Clinic 
    Attended 1 full day per week in a primary care ambulatory 

clinic where I routinely supervise residents. 
 
  2007 – present: Basic research principles, public health and epidemiology 

lectures presented to Family Medicine residents during 
didactic sessions. 

 
 Fellows: 
 
  2004 – present: NLM Informatics Training Program 
   Member of the medical informatics teaching faculty; teach 

a variety of courses in health information exchange 
standards, programming, public health informatics, and 
systems design. 

 
PROFESSIONAL SERVICE:  
 
 Service to discipline: 
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 (a) International:  

  
 2006-2007: International Society for Disease Surveillance 

Conference chair for the 2007 Annual Symposium, held in 
Indianapolis, IN. 

 
 (b) National:  
  
 9/2005-10/2005: Robert Wood Johnson Foundation 

Special Emphasis Panel evaluating ~20 grant proposals 
regarding integration of public health with clinical health care 
systems 

 
 1/2006-1/2008: Health Information Technology Standards Panel 

Co-Chair of the Population Health Technical Work Group, 
1/2006-1/2008 with Drs. Peter Elkin and Floyd Eisenberg.  
Created recommendations for harmonizing and integrating 
health data standards. 

 
3/2011-7/2012: Institute of Medicine 

Member of a Study Committee entitled “Integrating Primary Care 
and Public Health” whose charge is to identify evidence-based 
strategies to develop more highly integrated public health and 
primary care systems in order to assure healthy communities. 

 
6/2011-present: Nationwide Health Information Network (NwHIN) 

Member of the NwHIN coordinating committee responsible for 
the necessary planning, consensus building, and consistent 
approaches to developing, implementing and operating the 
NHIN exchange. 

 
5/2012-present: Bipartisan Policy Center 

Technical advisor to the Bipartisan Policy Center’s Health 
Information Technology (IT) Initiative, a health care advocacy 
organization co-led by former Senate Majority Leaders Tom 
Daschle and Bill Frist. 

 
6/2011-present: Center’s for Disease Control and Prevention (CDC) 

Invited domain expert for two CDC-sponsored expert panels for 
(1) immunization decision support and (2) identity management, 
respectively. Duties include developing logic models, business 
rules and knowledge base; identifying gaps; developing 
recommendations for current best practices, and future priorities. 

 
 (c) State:  

 
 2004 – 2012: Technical director of the Indiana “Public Health Emergency 

Surveillance System” (PHESS), a statewide real-time 
Biosurveillance system. 
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 2004 – present: Technical manager of the Indiana Network for Patient Care 
(INPC) “Public Health Notifiable Condition Detector”, a novel, 
operational system that automatically detects and forwards 
public health reportable conditions to local and state health 
department. 

 
 2010 – present Nominated by Governor Daniels to serve on the board of the 

Indiana Health Information Technology Corporation, a state-level 
non-profit organization whose mission is to foster health 
information exchange across Indiana. 

  
 (d) Manuscript Review: 
 
 2003 – present: “Proceedings of the American Medical Informatics Association” 
 
 2004 – present: “Journal of the American Medical Informatics Association” 
 
 2007 – present: “Advances in Disease Surveillance” 
 
 2008 – present: “Annals of Family Medicine” 
 
 2008 – present: “BMC Medical Informatics and Decision Making” 
  
 (e) Service to patients/clients and related institutions: 
 
 Attended 2 half days in traditional Family Medicine Clinics at these sites.   

Saw approximately 8 – 10 patients per session, approximately 88 sessions per year.  
  
 2001 – 2005:  Faculty physician at: Family Medicine at I.U. Ambulatory 

Outpatient Clinic 
    
 2005 - 2006:  I.U. Family Medicine at One America 
    
 2006 - 2008:  Methodist Family Medicine Residency Clinic 
 
UNIVERSITY SERVICE: 
 
 2006 – present: Resident Advising Program 
  Department of Family Medicine 

Served as Faculty Advisor for Family Medicine resident Toyosi 
Morgan 

  
 2006 – present: Regenstrief Institute 
  Regenstrief Institute’s medical informatics training fellowship 

admissions and didactic committees. 
 
 2007 – present: Informatics Fellow Mentoring 
  IUPUI/Regenstrief Institute 

Mentored 7 medical informatics fellows:  Matt Burton, Jeff Friedlin, 
Jon Duke, David Shepherd, Vivienne Zhu, Sheraz 
Noormohammad, and Nareesa Mohammed-Rajput. 
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 2007 – present: OpenMRS Google Summer of Code Mentor 
  Mentored three software development interns sponsored by 

Google to develop extensions to the freely available electronic 
medical record system OpenMRS (http://www.openmrs.org). 

 
 2008 – 2009: Graduate Student Mentoring 
  IUPUI 
 Served as mentor to Economics graduate student Megha Bansal. 
 
 5/2008–9/2008: IU School of Medicine 
  Member of search and screen committee to identify the next Chair 

for the Department of Public Health. 
 
OTHER PROFESSIONAL ACTIVITIES: 
 

Media Interviews and Citations: 
 

Ferris N. Quoted in “CDC Contracts will Seed Large Biosurveillance Networks”. 
Government Health IT Magazine. 3/2008. 
 
Lewis B. “Biosurveillance in Public Health”. 90.1 WFYI, Sound Medicine. Indianapolis, 
IN. Interview, 7/2008. 
 
Mitchell RL. Quoted in "E-medical records: What Seems to be the Problem?" Computer 
World Magazine. 7/2008. 
 
Mitchell RL. Quoted in "Doctors Push Back on e-Health Records Systems". Computer 
World Magazine. 7/2008. 
 
Lewis B, “Business of Health: Dr. Shaun Grannis, Indiana Center for Public Health 
Informatics”. Inside Indiana Business with Gary Dick. Indianapolis, IN. Interview, 
10/2009. 
 
Rudavsky S. “When it comes to health care, information is key”. Indianapolis Star. 
Indianapolis, IN. Interview, March 11, 2010. 

  
Invited National/International Lectures and Workshops: 
 

International: 
 
1. Grannis S. The Regenstrief Experience: Integrating Clinical Data and Real World 

Examples of Disease Surveillance.  International Conference on Medical and Care 
Compunetics. The Hague, Netherlands. June 3, 2004. 
 

2. Grannis S. Strategies for Successful Health Information Exchange Implementation. 
Invited Panelist to Japanese industry and government delegation at e-Health 
Initiative, Wash DC, 7/2006. 

 
3. Grannis S. An Overview of Patient Matching.  President’s Emergency Plan For AIDS 

Relief/World Health Organization conference to develop Strategies for Building 
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National Scale Longitudinal Patient Monitoring Systems for HIV Treatment and Care 
in PEPFAR Countries. Lusaka, Zambia, 10/2007. 

 
4. Grannis S. Health IT standards: Implications for Disease Surveillance. Invited 

speaker at the International Society for Disease Surveillance Pre-Conference 
Workshop, Indianapolis, IN, 10/2007. 
 

5. Grannis S. Patient Matching: A Technical Overview. Invited speaker and technical 
expert at the PEPFAR/UNAIDS Workshop on the Development and Use of Individual 
Identifiers for the Provision of Health Services. Montreux, Switzerland. 2/2009. 

 
National: 
 
6. Grannis S. Next-Generation Health Care Applications. Fall 2003 Internet2 Member 

Meeting. Indianapolis, In October 15, 2003. 
 
7. Grannis S. Managing Confidential Data in a Regional Health Information Exchange: 

The Indiana Network for Patient Care Experience. Michigan State University Cyber 
Security Initiative Workshop. East Lansing, MI. November 20, 2004. 

 
8. Grannis S. Architectural Considerations for Security and Accurately Linking Patient 

Data. Connecting Communities for Better Health/e-Health Initiative Foundation 2nd 
Annual Learning Forum. Washington DC, May 25, 2005. 

 
9. Grannis S. Insights on New Technologies: Patient Matching in the Indiana Network 

for Patient Care. AHRQ National Resource Center for Health Information Technology 
Annual Meeting. Washington DC, June 9, 2005. 

 
10. Grannis S. The Indiana Network for Patient Care: An Operational Community Wide 

RHIO. Western Nebraska Regional Health Information Technology Summit, 
Scottsbluff, NE, 9/2005. 

 
11. Grannis S. Patient Matching in the Indiana Network for Patient Care. Invited 

Testimony before the National Committee on Vital and health Statistics (NCVHS), 
Department of Health and Human Services. Washington DC. December 7, 2005. 

 
12. Grannis S. Regenstrief, State and Local Public Health Partnerships:  An Overview. 

ASTHO & NACCHO Public Health Informatics Policy Committee Joint Meeting. 
Indianapolis, IN. February 16, 2006. 

 
13. Grannis S. RHIO’s are Real: The Indiana Health Information Exchange. Michigan 

Health and Hospital Association Winter 2006 Conference, Traverse City, MI. 
February 23, 2006. 

 
14. Grannis S. AHIC BioSurveillance Data Steering Group Minimum Data Set Review. 

Invited Testimony before the American Health Information Community 
BioSurveillance Data Steering Group, Wash DC, 9/2006. 

 
15. Grannis S. Patient Matching Considerations within HIE's. AMIA Tutorial: "National 

Health Information Infrastructure (NHII Overview): From A to Z". 11/2006, Wash DC. 
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16. Grannis S. Issues of Security, Authentication, and Connectivity within HIE's. AMIA 
Tutorial: "National Health Information Infrastructure (NHII Overview): From A to Z". 
11/2006, Wash DC. 

 
17. Grannis S. National and Regional Perspectives on Health Information Exchange and 

the Michigan Health Information Network. Michigan Association of Community 
Mental Health Boards Annual Conference, East Lansing, MI, 12/2006. 

 
18. Grannis S. Integrating Public Health and Health Information Exchange. Plenary 

speaker at the Michigan Association for Local Public Health Annual Technology 
Conference, East Lansing, MI, 3/2007. 

 
19. Grannis S. Bridging Clinical Care and Public Health Practice. Johns Hopkins School 

of Public Health course 309.860.11: "Public Health in a Nationwide Health 
Information Network”, Baltimore, MD, 6/2007. 

 
20. Grannis S. From Vision to Reality: Real World Examples of Value from Health 

Information Exchange. Minnesota e-Health Summit, Minneapolis, MN, 7/2007. 
 

21. Grannis S. Addressing the Business of Health Information Exchange. Invited Panelist 
at the AHIMA National Conference, Philadelphia, PA, 10/2007. 

 
22. Grannis S. From Vision to Reality: Real-World Applications of HIT. Redwood MedNet 

HIE Conference Connecting California to Improve Patient Care, Ukiah, CA, 7/2008. 
 

23. Grannis S. Health Information Exchange Development in Indiana. Invited panelist at 
the 2008 Healthcare Information Management Systems Society's (HIMSS) forum on 
Bringing Health Information Exchanges and Public Health 

     Together, Atlanta GA, 8/2008. 
 
24. Grannis S. Constructing Our Public Health Information Roads: Health Information 

Exchange and Collaboration. Keynote Address at the 2008 CDC Public Health 
Information Network Annual Symposium, Atlanta GA, 8/2008. 
 

25. Grannis S. De-Identified Data use in the INPC, An Operational Health Information 
Exchange. Invited Lecture at the Workshop on the De-Identification of Health Data 
sponsored by the Center for Democracy and Technology, Wash DC, 9/2008. 

 
26. Grannis S. Overview of a Real-World, Operational Automated Notifiable Condition 

Processor. Invited panelist at the NLM Public Health Informatics Fellows Workshop 
sponsored by the Public Health Informatics Institute, Wash DC, 11/2008. 

 
27. Grannis S. Delivery of Automated Notifiable Condition Reports: A Success Story of 

the Regenstrief Institute's Notifiable Condition Detector. Invited lecture for the CDC 
National Center for Public Health Informatics Integrated Surveillance Seminar Series, 
Atlanta, GA, 12/2008. 

 
28. Grannis S. Anonymization and the HIPAA Privacy Rule. Invited Panelist for the 

Workshop on the HIPAA Privacy Rule's De-Identification Standard. Washington, DC. 
March 3/2010. 
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29. Grannis S. An Overview of Indiana Network for Patient Care’s (INPC) Federated 
Data Model supporting Health Information Exchange. Invited Panelist for the 
International Society of Pharmicoepidemiology 2010 Mid-Year Conference. Raleigh, 
North Carolina. April 12/2010. 

 
State: 
 
30. Grannis S. Marrying Technology with Culture: Getting Physicians Buy-In. Indiana 

Medical Group Management Association. Nashville, IN. October 3, 2003. 
 
31. Grannis S. HL7:  A Gentle Introduction with Examples. Indiana State Department of 

Health, Indianapolis, IN January 16, 2004. 
 
32. Grannis S. Local, Regional, and National Health Information Infrastructure:  Indiana 

and Beyond. Indiana Healthcare Information and Management Systems Society 
Annual Meeting, June 17, 2004. 

 
33. Grannis S. EMR’s for Rural Practitioners: An Overview and Emerging Trends. 

Indiana Rural Health Association, French Lick, IN. June 8, 2005. 
 

GRANTS AND FELLOWSHIPS:  
 
 9/2003 – 8/2007: National Library of Medicine 
 Syndromic Surveillance Data Exchange and Analysis 
 Principal Investigator (33%) 

Develop and characterize pattern recognition algorithms that use 
de-identified data in order to protect patients’ privacy, and utilize 
this data to recognize disease outbreaks with sufficient specificity 
to warrant a public health response. 

 
 7/2004 – 8/2009: CDC / Indiana State Department of Health 
 Public Health Emergency Surveillance System 
 Principal Investigator (10%) 

The Indiana State Department of Health and the Regenstrief 
Institute develop, evaluate and operate a system for capturing 
hospital emergency department admission data and transmit it to 
the ISDH Public Health Emergency Surveillance System 
(“PHESS"). 

 
 9/2004 – 8/2009: Agency for Healthcare Research and Quality 
 An Evolving Statewide Indiana Information Infrastructure 
 J. Marc Overhage (Principal)  
 Investigator (20%) 

This project expands existing statewide initiatives of the ISDH, the 
State’s Medicaid program and IU School of Medicine using 
established local and regional health information infrastructure 
initiatives by deploying clinical decision support capabilities 
throughout Central Indiana. 

  
 8/2004 – 8/2008: Indiana 21st Century Technology & Research Fund 
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 A Center of Excellence in Medical Informatics to Provide an 
Advanced Infrastructure for Human Research: A Catalyst for 
Indiana Research 

 Paul Dexter (Principal) 
 Investigator (10%) 
 A Center of Excellence for bioinformatics building an information 

infrastructure for medical research. We will build tools to improve 
and speed access to these resources and develop technology to 
expand the scope of de-identified research and the subject 
recruitment process. 

 
 9/2004 – 9/2009: Agency for Healthcare Research and Quality/NORC 
 Health Information Technology Resource Center 
 Julie McGowan (Principal) 
 Consultant (5%) 

Indiana University provides consultative services to the Agency for 
Healthcare Research on Quality (AHRQ) as a sub-contractor to 
the National Opinion Resource Center (NORC). We serve as 
consultants to grantees under AHRQ’s HIT portfolio and supports 
AHRQ in various aspects of its HIT mission. 

  
 1/2006 – 12/2008: Department of Homeland Security/Purdue 
 National Visualization and Analytics Center 
 David S. Ebert (Principal) 
 Investigator (10%)  

We construct visualizations related to bioterrorism detection, 
outbreak surveillance, and disease trends.  We will also work with 
Purdue to produce and implement any new visual analytic tools or 
advanced technologies they develop.  

 
 6/2006 – 5/2008: Health Resources and Services Administration 
 Adaptive Turnaround Documents to Link Newborn Screening 

Programs to Medical Home 
 Steven Downs (Principal) 
 Investigator (10%)  
 This project uses tailored scannable paper forms (adaptive 

turnaround documents) to deliver newborn screening results to 
practitioners in central Indiana, providing “just in time” information 
and capturing structured clinical data to track and follow-up 
affected children. 

 
 9/2007 – 1/2009: Department of Health and Human Services/Office of the National 

Coordinator 
 Nationwide Health Information Network Trial Implementation 
 J. Marc Overhage (Principal) 
 Co-Investigator (5%) 

The purpose of this contract is for state, regional and non-
geographic health information exchange consortia to become 
components of the “network of networks” that is the Nationwide 
Health Information Network (NHIN). 
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We develop specifications for, and trial implementations of, the 
NHIN and test these trail implementations with each other to 
ensure that they can all work together to implement an 
interoperable “network of networks” built on top of the Internet. 

 
 2/2008 – 11/2009: Centers for Disease Control 
 Accelerating Public Health Situational Awareness through Health 

Information Exchanges 
 J. Marc Overhage (Co-Principal) 
 Co-Principal Investigator (40%)  

The purpose of the contract is for state, regional and non-
geographic health information exchanges to enable bi-directional 
communication of clinical care information within and among 
public health for the purposes of improved public health situational 
awareness and case reporting in the context of the emerging 
Nationwide Health Information Network (NHIN). 
 

 9/2009 – 8/2014: Centers for Disease Control 
Indiana Center of Excellence for Public Health Informatics 
(ICEPHI) 
Principal Investigator (30%) 
This collaborative seeks to enhance the ways public health 
practitioners exchange information effectively with other 
community partners, such as healthcare providers, regional health 
information organizations, and health plans, and respond to the 
information. 

 
 9/2009 – 7/2013: Agency for Healthcare Research and Quality 

Advancing Patient Identity Management in the Context of Real-
World Health Information Exchange 
Principal Investigator (20%)   
Comprehensive clinical information from a broad set of data 
sources is required for many healthcare tasks including 
comparative effectiveness research and improving the value of 
care delivered. However, HIE data are captured from many 
independent databases and systems where data is stored as 
separate islands with different patient identifiers. This project 
seeks to develop and evaluate more robust, accurate and 
unsupervised linkage methods. 
 

9/2009 – 6/2014: NIH-Fogarty International Center 
An East African Center of Excellence for Informatics Training 
Paul Biondich (Principal) 
Co-Investigator (10%) 
Project supports an East African Center of Excellence in Health 
Informatics to improve local human capacity for health informatics 
and eHealth research in sub-Saharan Africa. 

 
 8/2010 – 8/2011: CDC / Indiana State Department of Health 
 Public Health Emergency Surveillance System 
 Principal Investigator (5%)  
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The Indiana State Department of Health and the Regenstrief 
Institute develop, evaluate and operate a system for capturing 
hospital emergency department admission data and transmit it to 
the ISDH Public Health Emergency Surveillance System 
(“PHESS"). 
 

 9/2010 – 9/2013: Agency for Healthcare Research and Quality 
Indiana PROSPECT 
Paul Dexter (Principal) 
Co-Investigator (10%) 
The overarching goal of this proposal is to enhance the existing 
information technology infrastructure in Central Indiana to improve 
the nation’s capacity to conduct comparative effectiveness 
research (CER). 
 

10/2010 – present: President’s Emergency Fund for Aids Relief (PEPFAR) 
Paul Biondich (Principal) 
Co-Investigator (20%) 
Initiative to create collaborative approaches to developing and 
deploying national-scale health information infrastructure in 
developing countries. 
 

9/2011 – 8/2016: Agency for Healthcare Research and Quality 
Improving Population Health through Enhanced Targeted 
Regional Decision Support 
Principal Investigator (10%) 
Initiative to integrate automated electronic case detection 
technology with computerized clinician reminders to improve 
communicable disease case management. 

 
10/2011 – 9/2014: Centers for Disease Control 

Enhancing Regional Infrastructures for Early Case Capture of 
Pediatric and Young Adult Cancer Cases 
Eric Durbin (Principal) 
Co-Investigator (5%) 
This project is focused on identifying cancer cases within the 
specified population using observational data shared within a 
health information exchange. 
 

 9/2012 – 9/2017 Centers for Disease Control 
MCPHD Refugee Health Surveillance 
Shandy Dearth (PI) 
Co-Investigator (2.5%) 
This initiative will improve the quality of refugee and immigrant 
health data to support disease surveillance among new refugees 
and immigrants within the state of Indiana. 

 
PRINT AND ELECTRONIC PUBLICATIONS: 
 
 Teaching: 
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  Refereed Abstracts: 
 

1. Holmes M, Grannis S. Bridging the Gap Between Industry and Academia through 
Collaborative Teaching in Information Systems Education. Inf Res Mgmt Assoc Intl 
Symp Proc. Toronto, Canada. May 2001. p. 913. ISBN 1930708076. 

 
2. Bone A, Grannis SJ. Data Tracking Applications for Handheld Computers in a 

Residency Program.  Society for Teachers in Family Medicine Annual Conference. 
San Francisco, CA. 2002. 
 

3. Willis DR, Grannis S, Ebenroth E, Talon D. A Computer Simulation Teaching 
and Assessment Tool for Systems-based Practice and Practice-based 
Learning. Society for Teachers in Family Medicine Annual Conference. 
Toronto, Canada. May 15, 2004. 
 

 Research: 
 
  Refereed Abstracts: 
 

4. Grannis S, Mamlin B, McDonald C. Death by SSN: A Real-World Example of Using 
Probabilistic Linkage to Improve Mortality Statistics.  NLM Medical Informatics 
Fellowship Conference, Indianapolis, IN. June 9-10, 2004. 

 
5. Grannis S, Mandl K, Olson K, Cassa C, Overhage JM. Geographic Coordinate 

Transformation Methods to Reduce Privacy Risks Associated with Surveillance. 
International Society of Disease Surveillance Annu Symp Proc. Boston, MA. Fall, 
2004. 
 

6. Grannis S, Olson K, Egg J, Overhage JM. Using Open-Source Grid-Computing 
Technology to Improve Processing Time for Geospatial Syndromic Surveillance 
Data. International Society of Disease Surveillance Annu Symp Proc. Seattle, WA, 
Oct 2005. 
 

7. Grannis SJ, Egg J, Overhage JM. Reviewing and managing syndromic surveillance 
SaTScan datasets using an open source data visualization tool. AMIA Annu Symp 
Proc. 2005:967. PubMed PMID: 16779254. 
 

8. Grannis S, Egg J, Cassa C, Olson K, Mandl K, Overhage J. Evaluating the 
Performance of a Spatial Scan Statistic Using Simulated Outbreak Characteristics. 
Proc Symp 2006 Syndromic Surveillance Conf, Baltimore, MD. Oct 18-19, 2006. 

 
9. Wade M, Gibson J, Dearth S, Grannis S. Operational Considerations and Early 

Successes with a Statewide Public Health Surveillance System. International Society 
of Disease Surveillance Symp Proc. Baltimore, MD, Oct 2006. 

 
10. McGowan JJ, Grannis S, Richwine M, Overhage JM. A Sustainable, Multi-

Organizational Model for Decision Support During Public Health Emergencies. Med 
Info 2007. Australia. 

 
11. Anderson DE, Zheng C, Maciejewski R, Hafen R, Cleveland WS, Ebert DS, Ouzzani 
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M, Grannis S. STL and Local Regression for Modeling Disease Surveillance Counts. 
International Society for Disease Surveillance Annu Symp Proc. Indianapolis, IN. Fall 
2007. 

 
12. Grannis S. Solutions for Public Health HIE: The Indiana Experience. Public Health 

Information Network Annual Symposium, Atlanta, GA, 8/2007. 
 

13. Grannis S. Public Health in the NHIN: Bridging Clinical Care and Public Health 
Practice. Johns Hopkins School of Public Health course 309.860.11: "Public Health 
in a Nationwide Health Information Network”, Baltimore, MD, 6/2008. 

 
14. Grannis S. Improving and Transforming the Relationship between Public Health and 

Clinical Health Care: An Overview of Ongoing Public Health Informatics Activities. 
CDC National Center for Public Health Informatics Partnership, Atlanta, GA 7/2008. 

 
15. Gamache R, Grannis S. Matching Records Methods in the Development of a Child 

Health Profile. Public Health Information Network Annu Symp Proc. Atlanta, GA; 
2008. 

 
16. Grannis S, Overhage JM, Friedlin J. Architectural and Operational Components of a 

Real-World Operational Automated Notifiable Condition Processor. Public Health 
Information Network Annu Symp Proc. Atlanta, GA; 2008. 

 
17. Grannis S, Biondich P, Downs S, Shelley M, Anand V, Egg J. Leveraging Open-

Source Matching Tools and Health Information Exchange to Improve Newborn 
Screening Follow-up. Public Health Information Network Annu Symp Proc. Atlanta, 
GA; 2008. 

 
18. Fowler BE, Wade ME, Campbell RJ, DeFrancesco SJ, DA Trepanier, Grannis SJ. 

Enhancing Syndromic Surveillance through Cross-border Data Sharing. International 
Society for Disease Surveillance Annu Symp Proc. Ralegh, NC, Fall 2008. 

 
19. Maciejewski R, Rudolph S, Grannis SJ, Ebert DS. The Day-of-the-Week Effect: A 

Study Across the Indiana Public Health Emergency Surveillance System. 
International Society for Disease Surveillance Annu Symp Proc. Ralegh, NC, Fall 
2008 

 
20. Maciejewski R, Grannis SJ, Ebert DS. A Visual Analytics Toolkit for Evaluating 

Potential Syndromic Outbreaks. International Society for Disease Surveillance Annu 
Symp Proc. Ralegh, NC, Fall 2008. 

 
21. Noormohammad SF, Grannis SJ, Finnell JT. Changes in patient mortality based on 

increased patient load in the emergency department. AMIA Annu Symp Proc. 2008 
Nov 6:1059. PubMed PMID: 18999195. 

 
22. Bansal M, Kansky J, Morrison W, Grannis S. Estimating the Costs Associated with 

Creating and Maintaining Core Data Infrastructure for the Indiana Network for Patient 
Care. Midwest Economic Association Annual Meeting. Cleveland, OH, 3/2009. 
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23. Dixon BE, Grannis SJ. Enhancing public health surveillance and 
communication through health information exchange. AMIA Spring Congress. 
Orlando, FL; May 28-30, 2009. 

 
24. Grannis SJ, Dixon B, Gibson J, Smiley A, Dearth S, Stevens K, Barnes M. Design 

and Deployment of An Integrated, Standards-Based Public Health Alerting System. 
Proceedings of the 2009 PHIN Conference; Aug 30-Sep 3, 2009; Atlanta, GA. 

 
25. Grannis SJ, Friedlin J, Overhage JM. Practical Aspects of An Operational Open 

Source Notifiable Condition Detection System.  Proceedings of the 2009 PHIN 
Conference; Aug 30-Sep 3, 2009; Atlanta, GA. 

 
26. Hills RA, Lober WB, Dixon B, Grannis SJ, Lombardo J, Revere D.   

Demonstrating Interoperability: Biosurveillance in a Model Health Information 
Exchange. Proceedings of the 2009 PHIN Conference; Aug 30- Sep 3, 2009; 
Atlanta, GA. 

 
27. Lober WB, Magruder C, Grannis SJ, Soulakis N. Sharing a Summarized 

Public Health Surveillance Data Set (SPHSDS). Proceedings of the 2009 
PHIN Conference; Aug 30-Sep 3, 2009; Atlanta, GA. 
 

28. Johnson GS, Wu W, Davisson M, Grannis SJ, Abellera J, Magruder C.   
Health Information Exchange and Notifiable Disease Surveillance.   
Proceedings of the 2009 PHIN Conference; Aug 30-Sep 3, 2009; Atlanta, GA. 
 

29. Magruder C, Dobbs D, Karras B, Blake PA, Grannis SJ, Johnson GS.  Public 
Health and Health Information Exchanges: Developing a Common Roadmap 
to Future Success. Proceedings of the 2009 PHIN Conference; Aug 30-Sep 
3, 2009; Atlanta, GA. 
 

30. Dixon BE, Xiao H, Grannis S. Reaching syndromic surveillance’s last mile via 
health information exchange [Poster]. AMIA Annual Symposium. San 
Francisco, CA; November 14-18, 2009: 822. 

 
31. Grannis, Shaun J., Kevin C. Stevens, and Ricardo Merriwether. "Leveraging 

health information exchange to support public health situational awareness: 
the Indiana experience." Online journal of public health informatics 2.2 (2010). 

 
32. Gamache R, Stevens KC, Merriwether R, Dixon BE, Grannis S.. 

"Development and assessment of a public health alert delivered through a 
community health information exchange." Online journal of public health 
informatics 2.2 (2010). 
 

33. Dixon BE, Frederickson-Comer K, Martin A, Devadasan N, Grannis SJ. 
Geospatial Enhancement of a Health Information Exchange. AMIA Annu 
Symp Proc. 2011 
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34. Gamache RE, DeLaurentis P, Grannis SJ. Reviewing Age-Group Based 
H1N1 Incidence Rates to Understand the Relationship Between Public Health 
Policy and Outcomes. AMIA Annu Symp Proc. 2011 
 

35. Grannis SJ, Revere D, Friedlin J, Gamache RE. A Framework for Novel 
Population Health Decision Support Technology for the Bidirectional 
Transmission of Clinician Case Reporting. AMIA Annu Symp Proc. 2011 
 

36. Grannis SJ, Dixon BE, Xia Y, Wu J. Using Information Entropy to Monitor 
Chief Complaint Characteristics and Quality. Proceedings of the International 
Society for Disease Surveillance. 2012. p. 90-91. 

 
37. Dixon, Brian E., Roland E. Gamache, and Shaun J. Grannis. "Towards 

Estimation of Electronic Laboratory Reporting Volumes in a Meaningful Use 
World." Online Journal of Public Health Informatics 5.1 (2013). 
 

38. Grannis, Shaun, et al. "Using Information Entropy to Monitor Chief Complaint 
Characteristics and Quality." Online Journal of Public Health Informatics 5.1 
(2013). 
 

  Refereed Manuscripts: 
 
39. Schadow G, Grannis SJ, McDonald CJ. Discussion paper: privacy preserving 

distributed queries for a clinical case research network. Proceedings of the IEEE 
international conference on privacy, security and data mining, Maebashi City, Japan, 
2002, pp. 55-65. 
 

40. Grannis SJ, Overhage JM, McDonald CJ. Analysis of identifier performance using a 
deterministic linkage algorithm. Proc AMIA Symp†. 2002:305-9. PubMed PMID: 
12463836. (first author) 
 

41. Hogan WR, Tsui FC, Ivanov O, Gesteland PH, Grannis S, Overhage JM, Robinson 
JM, Wagner MM; Indiana-Pennsylvania-Utah Collaboration. Detection of pediatric 
respiratory and diarrheal outbreaks from sales of over-the-counter electrolyte 
products. J Am Med Inform Assoc. 2003 Nov-Dec;10(6):555-62. PubMed PMID: 
12925542 

 
42. Grannis SJ, Overhage JM, Hui S, McDonald CJ. Analysis of a probabilistic record 

linkage technique without human review. AMIA Annu Symp Proc. 2003:259-63.  
PubMed PMID: 14728174 (first author) 

 
43. Mandl KD, Overhage JM, Wagner MM, Lober WB, Sebastiani P, Mostashari F, 

Pavlin JA, Gesteland PH, Treadwell T, Koski E, Hutwagner L, Buckeridge DL, Aller  
RD, Grannis S. Implementing syndromic surveillance: a practical guide informed by 
the early experience. J Am Med Inform Assoc. 2004 Mar-Apr;11(2):141-50. PubMed 
PMID: 14633933. 

 
                                                           
† The Proceedings of the AMIA Annual Symposium is a peer-reviewed journal with the second highest impact factor among all 
informatics journals. It is cited in Medline/PubMed. 
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44. Biondich PG, Grannis SJ. The Indiana network for patient care: an integrated clinical 
information system informed by over thirty years of experience. J Public Health 
Manag Pract. 2004 Nov;Suppl:S81-6. PubMed PMID: 15643364. 
 

45. Grannis SJ, Overhage JM, McDonald C. Real world performance of approximate 
string comparators for use in patient matching. Stud Health Technol Inform. 
2004;107(Pt 1):43-7. PubMed PMID: 15360771. (first author) 
 

46. Grannis SJ, Biondich PG, Mamlin BW, Wilson G, Jones L, Overhage JM. How 
disease surveillance systems can serve as practical building blocks for a health 
information infrastructure: the Indiana experience. AMIA Annu Symp Proc. 2005:286-
90. PubMed PMID: 16779047 (first author) 

 
47. Olson KL, Grannis SJ, Mandl KD. Privacy protection versus cluster detection in 

spatial epidemiology. Am J Public Health. 2006 Nov;96(11):2002-8. PubMed PMID: 
17018828. 

 
48. Cassa CA, Grannis SJ, Overhage JM, Mandl KD. A context-sensitive approach to 

anonymizing spatial surveillance data: impact on outbreak detection. J Am Med 
Inform Assoc. 2006 Mar-Apr;13(2):160-5. PubMed PMID: 16357353 
 

49. Grannis SJ, Wade M, Gibson J, Overhage JM. The Indiana Public Health Emergency 
Surveillance System: ongoing progress, early findings, and future directions. AMIA 
Annu Symp Proc. 2006:304-8. PubMed PMID: 17238352. (first author) 
 

50. Maciejewski R, Tyner B, Jang Y, Zheng C, Nehme R, Ebert DS, Cleveland WS, 
Ouzzani M, Grannis S, Glickman LT.  LAHVA: Linked Animal-Human Health Visual 
Analytics. IEEE Symposium on Visual Analytics Science and Technology, pp. 27-34, 
2007 
 

51. Maciejewski R, Rudolph S, Hafen R, Abusalah A, Yakout M, Ouzzani M, Cleveland 
WS, Grannis SJ, Wade M, Ebert DS. Understanding Syndromic Hotspots - A Visual 
Analytics Approach. IEEE Symposium on Visual Analytics Science and Technology, 
pp. 35-42, 2008. 

 
52. Overhage JM, Grannis SJ, McDonald CJ. A comparison of the completeness and 

timeliness of automated electronic laboratory reporting and spontaneous reporting of 
notifiable conditions. Am J Public Health. 2008 Feb;98(2):344-50. PubMed PMID: 
18172157. 

 
53. Friedlin J, Grannis S, Overhage JM. Using natural language processing to improve 

accuracy of automated notifiable disease reporting. AMIA Annu Symp Proc.  
2008:207-11. PubMed PMID: 18999177. 

 
54. Hafen RP, Anderson DE, Cleveland WS, Maciejewski R, Ebert DS, Abusalah 

A, Yakout M, Ouzzani M, Grannis SJ. Syndromic surveillance: STL for 
modeling, visualizing, and monitoring disease counts. BMC Med Inform Decis 
Mak. 2009 Apr 21;9:21. PubMed PMID: 19383138. 
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55. Maciejewski R, Hafen R, Rudolph S, Tebbetts G, Cleveland WS, Ebert DS, 
Grannis SJ. Generating synthetic syndromic-surveillance data for evaluating 
visual-analytics techniques. IEEE Comput Graph Appl. 2009 May-
Jun;29(3):18-28. PubMed PMID: 19642612. 
 

56. Zhu VJ, Grannis SJ, Rosenman MB, Downs SM. Implementing broad scale 
childhood immunization decision support as a web service. AMIA Annu Symp 
Proc. 2009:745-9. PubMed PMID: 20351952. 
 

57. Shepherd D, Friedlin J, Grannis SJ, Hui S, Kho A. A comparison of 
automated methicillin-resistant Staphylococcus aureus identification with 
current infection control practice. AMIA Annu Symp Proc. 2009:594-8. 
PubMed PMID: 20351924. 
 

58. Zhu VJ, Overhage MJ, Egg J, Downs SM, Grannis SJ. An empiric 
modification to the probabilistic record linkage algorithm using frequency-
based weight scaling.  J Am Med Inform Assoc. 2009 Sep-Oct;16(5):738-45. 
PubMed PMID:  19567789 (corresponding author) 
 

59. Maciejewski R, Rudolph S, Hafen R, Abusalah AM, Yakout M, Ouzzani M, 
Cleveland WS, Grannis SJ, Ebert DS. A visual analytics approach to 
understanding spatiotemporal hotspots. IEEE Trans Vis Comput Graph. 2010 
Mar-Apr;16(2):205-20. PubMed PMID: 20075482. 
 

60. Duke JD, Li X, Grannis SJ. Data visualization speeds review of potential 
adverse drug events in patients on multiple medications. J Biomed Inform. 
2010 Apr;43(2):326-331. PubMed PMID: 19995616. 
 

61. Grannis S, Vreeman D. A vision of the journey ahead: using public health 
notifiable condition mapping to illustrate the need to maintain value sets. 
AMIA Annu Symp Proc. 2010 Nov 13;2010:261-5. PubMed PMID: 21346981 
 

62. Frederickson K, Grannis SJ, Dixon B, Bodenhamer DJ, Wiehe S. 
Incorporating geospatial capacity within clinical data systems to address 
social determinants of health. Public Health Reports. 2011 126. Suppl 3: 54. 
 

63. Zhu VJ, Grannis SJ, Tu W, Rosenman MB, Downs SM. Identifying Invalid 
Childhood Vaccinations among Patients in an Inner City Health Care System. 
AMIA Annu Symp Proc. 2011 
 

64. Dixon BE, McGowan JJ, Grannis SJ. Electronic Laboratory Data Quality and 
the Value of a Health Information Exchange to Support Public Health 
Reporting Processes. AMIA Annu Symp Proc. 2011: 322-30. 
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65. Fidahussein M, Friedlin J, Grannis SJ. Practical Challenges in the Secondary 
Use of Real-World Data: The Notifiable Condition Detector. AMIA Annu Symp 
Proc. 2011:402-8. 
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