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Executive Summary 

Capability mapping is a collaborative approach to planning that identifies resources needed to perform an 

information management or information technology function. It provides a methodical approach to visually 

portray one or more goals, the capabilities for achieving those goals, and the documents, tools, software or 

other resources that can be leveraged to support those capabilities. It can also help identify resources that do 

not yet exist, so they can be collaboratively developed within an agency or across agencies.  

The Joint Public Health Informatics Task Force (JPHIT) assessed capability mapping for its utility to public health 

agencies (PHAs). Working with the cancer surveillance community, a capability map was collaboratively 

developed that depicted both the broader context and the resources for cancer case reporting. Subsequently, 

the draft map and descriptions of the capability mapping technique were shared with a workgroup consisting of 

representatives from PHAs. Workgroup members responded to questions about using capability mapping as a 

planning and communications tool. The discussion addressed developing internal agency information 

capabilities, as well as collaboratively describing and improving public health capabilities nationally. 

Potential advantages of a public health capability map include improved communications between 

programmatic and IT staff, linking technology tools to public health goals, highlighting resource gaps and 

redundancies, and relative simplicity compared to other IT planning techniques. 

Findings from the workgroup discussion lead to the following recommendations: 

 Due to the simplicity of capability mapping, PHAs should be made more aware of the approach and 

consider using it for internal and cross-agency information management and information technology 

planning.  

 Capability maps should be further explored by CDC, public health associations, and others, not only for 

documenting the current state of existing resources, but also for documenting resource gaps and a 

desired future state with respect to how resources could support public health information capabilities.  

 A collaborative body should propose a high-level public health capability map and invite responses from 

public health associations, CDC, and individual agencies. These responses could include identification of 

resources used to meet capabilities described in the map. As more information is shared, a national 

picture of public health capabilities will emerge and indicate which technology, policy, and training 

resources to adopt. 

 In addition to communicating informatics issues to IT staff, a public health capability map could also be 

designed to articulate the mission and value of public health to policy makers. 

Background 

Given the importance of information and information systems in contemporary public health practice, it is both 

surprising and unfortunate that there is no clearly articulated information systems plan that meets the diverse 

needs of local, state, and federal agencies and partners. Instead, public health information systems are 

developed to meet specific requirements of individual programs and interventions. Interoperability among these 
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systems, and between the public health and clinical care domains, occurs on an ad-hoc basis when supported by 

standards and services. 

In responding to information exchange opportunities and expectations, PHAs have an expanding terrain of 

technology offerings to consider. These offerings include commercial applications, “home-grown” solutions, and 

open source software. Complicating matters, these software resources are made available through a variety of 

formats or mechanisms including off-the-shelf products, cloud-based applications, web services, and shared 

code. 

In addition to evaluating and selecting technical approaches, PHAs must also consider workforce and policy 

issues. Ensuring public health business processes, staff competencies, data use agreements, and security and 

privacy policies are aligned with evolving IT can be overwhelming to resource-constrained PHAs.  

Capability mapping is an information technology planning approach that has been gaining traction in the private 

sector.1 In this approach, a capability refers to what an organization needs to perform a function.2 While the 

output of a capability mapping exercise can be a simple diagram, the collaboration required to develop the 

diagram can take significant effort. Figure 1 below depicts a generic example of a capability map and indicates 

how functions, capabilities, and resources can be hierarchically linked to high level public health concepts like 

the “10 Essential Public Health Services.”3 

Capabilities mapping is an approach to IT enterprise architecture planning that may offer particular advantages 

to public health practitioners. Suggested advantages of capability mapping include: 

 communicating how technology tools and other resources link to desired public health goals; 

 highlighting resource gaps or redundancies; 

 relative simplicity compared to other enterprise architecture planning techniques; 

 attention to high level public health goals and capabilities which are more stable than detailed business 

processes or jurisdiction-specific practices; 

 applicability to diverse technology implementations; and 

 usefulness for both top-down governance and bottom-up innovation. 

Capability maps are intended to provide a holistic view of a portfolio of resources and how they are linked to 

goals. One application of capability mapping might focus on the internal resources and goals of a particular 

agency, while another use might be a map depicting more broadly defined goals shared by organizations and the 

resources available to them. 

A fully developed public health capability map might communicate to a variety of audiences so that: 

 public health practitioners can better understand technology choices; 

 information technology professionals can better understand resource gaps and advance more 

interoperable or shared solutions; and 

 funders and policy makers can more readily identify under-resourced capabilities. 

 

                                                           
1 See “Business Capability Maps: The Missing Link Between Business Strategy and IT Action”; available at 
http://www.architectureandgovernance.com/content/business-capability-maps-missing-link-between-business-strategy-and-it-action. 
2 Adapted from definition available at http://searchsoa.techtarget.com/definition/business-capability. 
3 For details on the 10 Essential Public Health Services please see http://www.cdc.gov/nphpsp/essentialservices.html. 

http://www.architectureandgovernance.com/content/business-capability-maps-missing-link-between-business-strategy-and-it-action
http://searchsoa.techtarget.com/definition/business-capability
http://www.cdc.gov/nphpsp/essentialservices.html
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Figure 1. Capability Map Concept Illustration 

 

 

To help JPHIT explore the potential of capability mapping, the Public Health Informatics Institute (PHII) 

collaborated with various partners to assess the utility of capability mapping for public health and develop this 

report. 

Methods 

Development of pilot cancer surveillance capability map 

To manage the scope of this pilot project, PHII collaborated with partners from CDC’s Cancer Surveillance Branch 

(CSB) and the North American Association of Central Cancer Registries (NAACCR), focusing on resources related 

to Meaningful Use Stage 2 cancer reporting requirements. To help frame the conversation and address 

surveillance resources, two concepts from the “10 Essential Public Health Services” were used: 1) monitoring 

health status, and 2) diagnosing and investigating health problems. Over the course of two monthly conference 

calls (April 25 and May 30), a pilot capability map depicting existing technology, policy, and workforce resources 

supporting PHAs for meaningful use cancer reporting requirements was created. This pilot capability map and a 

list of the contributing CSB and NAACCR representatives is provided in Appendix A. 

Work group review of pilot capability map 

To assess the utility of capability mapping for more general public health information systems planning, PHII 

convened a work group of public health practitioners to review and discuss the pilot cancer surveillance 

capability map. Participants were suggested by the Association of State and Territorial Health Officials (ASTHO) 

and the National Association of County and City Health Officials (NACCHO) on the basis of their expertise with 

public health surveillance, information technology, and agency-wide informatics planning. Twelve (12) 

participants joined the work group session held on July 10, 2013 in conjunction with the NACCHO Annual 

Conference in Dallas, TX. To facilitate the work group’s two hour conversation, a discussion guide was 
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developed. The guide gradually introduced capability mapping concepts to provoke thoughts on how the 

approach might: 

 link informatics resources to programmatic functions and services; 

 identify resource gaps and redundancies; 

 facilitate communications between public health and IT professionals; and 

 develop and maintain more flexible and interoperable public health information systems. 

Participants were instructed to express any ideas they thought important and relevant to this assessment. In 

addition, they were advised that the goal was not to design any particular or specific public health capability 

map, but rather to assess the general capability mapping approach for public health informatics planning. The 

work group participant list and discussion guide is provided in Appendix B.  

Work Group Findings 

Linking informatics resources to programmatic functions and services and identifying resource gaps 

and redundancies 

For this pilot capability mapping project, the essential public health services of monitoring health status and 

diagnosing and investigating health problems were mapped to the more fine-grained functions of surveillance 

and investigation respectively (any other functions related to those essential services were outside the project’s 

scope). The surveillance and investigation functions were then mapped to even more fine-grained capabilities. 

These capabilities were then mapped to specific resources. For this pilot, resources were defined as tangible 

technologies, policies, and workforce development materials. Additional details are provided in Appendix B. 

 

Work group participants indicated that technology, policy, and workforce development were useful categories 

for organizing and describing resources. However, other category types could be considered. These additional 

resource categories include IT infrastructure, fiscal, governance, and partnerships. The partnerships resource 

category could be used to describe a tangible resource provided by an agency partner, or the notion that the 

partnership itself is a resource that brings value. 

 

Using a capability map to describe the quality of existing resources was also discussed. Resource quality factors 

could include evaluation metrics or costs associated with maintaining the resource. A capability map could also 

depict any constraints that some funding mechanisms place on PHAs with respect to what resources can and 

cannot be used. 

 

Due to initial project scoping decisions, the pilot capability map focused on resources related to surveillance, 

and was based on the recognizable framework of the “10 Essential Public Health Services.” Work group 

participants suggested alternative frameworks might also be useful. Such alternatives could include 

accreditation criteria established by the Public Health Accreditation Board (PHAB), or an individual PHA’s 

organizational structure. Organizing resources around these frameworks might help a PHA identify resource 

gaps that need to be filled.  

Facilitating communications between public health and IT professionals 

A purported advantage of capability mapping is that it emphasizes the business needs of the organization over 

any detailed technical representation of an organization’s IT infrastructure. With a public health capability map, 
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public health practitioners first articulate the capabilities they need to have and then work with IT professionals 

to identify technology resources that support those capabilities. The resulting capability map is a relatively non-

technical artifact that, ideally, facilitates conversations between public health and IT professionals. Ultimately, 

the capability map could be used to inform how technology resources might be shared to support multiple 

public health capabilities. 

 

Some work group participants had used approaches similar to capability mapping. They indicated that capability 

mapping can demonstrate to an agency’s IT group that programmatic staff have been thoughtful about resource 

availability, IT architecture, and technology standards during application procurement. Similar to business 

process workflow diagrams, a capability map can describe public health practice in a format that resonates with 

IT professionals.  

 

Using diagramming tools like mind mapping software for capability maps can also help convey complex 

relationships between myriad capabilities and resources relevant to public health. Details can be expanded or 

collapsed depending on what is important to any particular discussion. In addition, some tools support tagging, 

which allows descriptive terms to be applied to items on a map. Using tags, a capability map could be filtered to 

display relevant items, regardless of the functional area or level of granularity depicted. For example, with the 

appropriate tags, a capability map could be filtered to display what resources support a given standard (e.g., HL7 

2.5.1) regardless of where those resources are positioned on the map. 

 

In addition to making functions and capabilities of public health practice more transparent to IT professionals, 

many work group participants expressed a need for a capability map that depicts the value of public health to 

policy makers. A capability map could articulate how public health resources relate to a community benefit or 

value, such as improved health or reduced cost. An outcome for this type of capability map would be a business 

case for public health that informs and influences legislators, policy makers, and funders. It could also help PHAs 

take advantage of emerging market opportunities by publicizing capabilities and resources that external 

organizations, such as Accountable Care Organizations, may find useful. 

 

Some work group members expressed skepticism that one capability map could both adequately facilitate 

agency IT planning and communicate the value of public health to policy makers. With respect to 

communicating public health practice to those unfamiliar with it, a capability map might help orient new 

members to the informatics workforce. These new informaticians could be recent graduates or experienced IT 

professionals coming to public health from other domains. 

Developing and maintaining more flexible and interoperable public health information systems 

A potential goal for public health capability mapping is the development of shared resources that serve multiple 

public health functions. With respect to shared technology resources, a capability map has the potential to 

inform design decisions resulting in more interoperable systems or system components. These could manifest 

themselves in service oriented architectures, open source software solutions, and cloud-based tools. 

 

The draft map reviewed by the work group was deemed to be more representative of the current state of public 
health information systems. Programmatic applications (e.g., cancer registry) were depicted as technology 
resources, and then mapped to more fine-grained functional application components (e.g., create case report). 
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With many applications having similar components that achieve similar functions, a current state capability map 
illustrates how programmatically stove-piped applications have functions that are duplicated across programs. 
To further more interoperable systems and show what might be possible, a capability map could depict 

application components first (e.g., create case report), and then map those to various public health 

programmatic applications (e.g., cancer registry). Reordering capability map elements in this manner could help 

highlight commonalities in what are currently distinct and separate applications. 

 

In addition to a relatively straightforward internal planning exercise that could be conducted on paper or a 

whiteboard, the workgroup also discussed capability mapping as a more collaborative, inter-jurisdictional 

endeavor. A shared, collaborative capability map could provide a holistic view of public health practice and 

present a list of all existing resources. From this list, a PHA could choose which resources to adopt and 

implement. To the extent such a universal capability map also depicts resource gaps, public health stakeholders 

could more readily identify under-resourced areas. Potential contributions from such stakeholders could include 

programmatic best practices, training material, policy templates, software, or funding.  

 

A collaborative and universal public health capability map would likely require a web-based platform similar to a 

wiki, with support for hyperlinks and user contributions. Ideally, it would employ user-centered design and meet 

the needs of individual public health practitioners and agencies. Those needs could include adapting a universal 

capability map to facilitate dialog within a PHA for internal IT planning. A likely requirement for a universal 

public health capability map would be an entity responsible for its maintenance and operation. That operation 

could entail a curator role to highlight particularly useful resources. 

Recommendations 

1. Because capability mapping has demonstrable utility and can be relatively simple to conduct, PHAs 

should be made aware of the technique and provided with examples of how it can be used for internal 

planning.  

a. Any materials developed to support this end should be founded on recognizable public health 

information models and clearly depict how resources need to relate to public health capabilities 

and functions. In other words, a public health capability map needs to be clearly understood by 

public health practitioners even if that clarity comes at the expense of technical specification 

details favored by IT enterprise architects. 

 

2. Capability maps should be further explored by CDC, public health associations, and others, not only for 

documenting the current state of existing resources, but also for documenting resource gaps and a 

desired future state with respect to how resources could support public health capabilities.  

a. In the context of an individual PHA planning effort, it should be relatively straightforward to 

map current state capabilities and resources and have a discussion about a future state that 

mitigates resource gaps.  

b. With time, as more PHAs use capability mapping and share their experiences, the public health 

community may develop a better sense of what gaps exist across the public health domain and 

what a universal future state capability map should look like.  
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3. Because many PHAs may be unfamiliar with capability mapping, a collaborative body should propose a 

high-level public health capability map and invite responses from public health associations, CDC, and 

individual PHAs.  

a. An initial effort would be more feasible if the map simply depicted public health capabilities and 

left the identification of existing resources to stakeholders from federal, state, and local PHAs. 

Designing the map in a way that helps PHAs meet PHAB accreditation standards could 

encourage engagement and participation. 

 

4. Any capability mapping initiative should be very deliberate about its audience and intended outcomes; 

specifically, whether the main purpose is to communicate the role and value of public health to 

stakeholders like policy makers, healthcare providers, and others, or if the main purpose is to facilitate 

planning between programs and IT.  

a. Both goals are worthwhile and a capability mapping effort designed to meet one of those goals 

may inform a subsequent effort to meet the other. The question of which effort is more urgent 

was not addressed directly in this pilot project.  
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Appendix A: Pilot Cancer Surveillance Capability Map and Contributors 

Appendix B: Capability Mapping Work Group Discussion Guide and Participant List 

PHII Point of Contact 

For any questions or comments regarding this project, please contact: 

Jim Jellison, MPH 

Senior Informatics Analyst 

Public Health Informatics Institute 

325 Swanton Way, Decatur GA 30030 

404.687.5637 (office) 

jjellison@phii.org 

  

tel:404.687.5637
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Appendix A: Pilot Cancer Surveillance Capability Map and Contributors 
 

CDC Cancer Surveillance Branch (CSB) 

Wendy Blumenthal, MPH 

Health Scientist 

 

North American Association of Central Cancer Registries (NAACCR) 

Eric B. Durbin, DrPH, MS  

Assistant Professor, Division of Biomedical Informatics, College of Public Health 

Director, Cancer Research Informatics Shared Resource Facility, Markey Cancer Center 

Director of Cancer Informatics, Kentucky Cancer Registry 

University of Kentucky 

 

Melanie A. Williams, PhD 

Branch Manager, Texas Cancer Registry 

Texas Department of State Health Services 

 

Public Health Informatics Institute 

Jim Jellison, MPH 

Senior Informatics Analyst 

 

Conference call dates: April 25, 2013 and May 30, 2013 
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Appendix B: Capability Mapping Work Group Discussion Guide and Participant List 
 

Participants 

Sharefa Aria, MPH Marcus Cheatham, PhD 
Health Informatics Manager Health Officer 
Tarrant County Public Health (TX) Mid-Michigan District Health Department 
  
Chris Collinge Kathleen A. Cook, RN, BSN 
Director of Information Technology Information and Fiscal Manager 
Florida Department of Health in Orange County Lincoln-Lancaster County Health Department (NE) 
  
Arthur Davidson, MD, MSPH Andre Fresco, MPA 
Director  Administrator 
Denver Center for Public Health Preparedness (CO) Yakima Health District (WA) 
  
Nedra Garrett, MS W. David Heinbaugh 
Director, Division of Informatics Practice, Policy, and  Regional Surveillance Database Manager 
Coordination Tarrant County Public Health (TX) 
US Centers for Disease Control and Prevention  
 Colleen M. Ryan Smith, MPH 
Phred Pilkington, DPA Senior Epidemiologist 
Chief Executive Officer and Public Health Director Department of Health and Human Services,  
Cabarrus Health Alliance (NC) Montgomery County (MD) 
  
Kevin Sherin, MD, MPH Melanie A. Williams, PhD 
Director Branch Manager, Texas Cancer Registry  
Florida Department of Health in Orange County Texas Department of State Health Services 
  
  
  
PHII Staff 
Deb Bara, MA 
Bill Brand, MPH 
Jessica Cook 
Jim Jellison, MPH 
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Work Group Discussion Topics 

Capability Map – Working Definitions 

The following figures and terms will be used during this work group session. Feel free to suggest alternative 

definitions. 

 

 

 

 

 

 

 

Capabilities related to a surveillance function were identified collaboratively with cancer surveillance 

practitioners4 then cross-walked to a more generalized description of surveillance capabilities5. 

 

                                                           
4 National Program of Cancer Registries–Advancing E-cancer Reporting and Registry Operations (http://www.cdc.gov/cancer/npcr/informatics/aerro/).  
5 Redesigning Public Health Surveillance in an eHealth World, Public Health Informatics Institute (2012). 
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Topic 1 

A purpose of the capability map is to help identify resources that support capabilities. In developing the draft 

capability map, we attempted to identify resources for each capability. Resources were also categorized by the 

following types: 1) technology resources, 2) policy resources, and 3) workforce resources. Ways to further 

categorize resources were also explored. The illustration below provides an example. 

 

Discussion questions: 

Can you think of other resource types or classification approaches that might resonate with public health 
practitioners? 

 

 

Do you think this type of structure and classification can help facilitate planning conversations between public 
health practitioners and IT professionals? 
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Topic 2 

Next, we’ll look at the full draft capability map developed in collaboration with cancer surveillance practitioners 

(see Appendix A of this report). 

 

Discussion questions: 

What are some of the informatics challenges that are important to your organization? How might a capability 

map help solve those challenges? 

  

 

 

 

 

 

Have you or your agency used a similar approach? If so, what worked well and what didn’t? 
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Topic 3 

One potential use of a capability map could be to support all (US) public health agencies by collaboratively 

depicting more broadly defined goals shared by organizations and all the resources available to them. Such a 

capability map might be implemented as a web site similar to a wiki or other collaboration platform. 

 

Discussion questions: 

What would you like to see a collaboratively developed capability map do for the public health community? 

 

 

An electronic capability map could support descriptive attributes for the concepts and topics it depicts. The map 

could then be filtered on those attributes to present simpler, more streamlined views for specific audiences. 

What attributes might be most helpful for filtering, analyzing, and presenting the map? 

 

 

What challenges do you think the public health community might experience with developing a shared capability 

map? Are you aware of any tools or approaches that could mitigate these challenges? 
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Topic 4 

Technology resources were further classified as standards, applications, or tools. Standards include base 

standards supporting interoperability, as well as programmatic standards addressing issues like data quality. 

Applications are systems intended to meet public health needs. Tools refer to software that can be applied to a 

variety of domains (e.g., statistical analysis software). 

 

 

Discussion questions: 

Do you think this type of structure and classification can help facilitate planning conversations between public 
health practitioners and IT professionals? 
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Topic 5 

One outcome of a successful capability map would be reuse of technology resources across public health 

program activities. Technology reuse could mean an agency’s adoption of a service-oriented architecture where 

stovepipe applications are replaced with more modular software components. It could also mean more 

technology sharing across jurisdictions with agencies using the same cloud-based applications hosted by 3rd 

parties or agencies sharing and contributing to open source software development. 

The illustration below indicates some components of a cancer registry and how technical information about 

those components might be depicted. 

 

*For “Condition Identification and Reporting” function of surveillance capability. 

Discussion questions: 

Could depicting detailed system information on a capability map facilitate technology reuse and more flexible, 

interoperable systems in your organization? 

 

 

What barriers do you see to public health technology reuse? Are there ways a capability map could help 

overcome those barriers? 
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