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EXECUTIVE OFFICE OF THE PRESIDENT 
PRESIDENT’S COUNCIL OF ADVISORS ON SCIENCE AND TECHNOLOGY 

WASHINGTON, D.C. 20502 
 

President Barack Obama 
The White House 
Washington, DC 20502 
 
Dear Mr. President, 
 
We are pleased to send you this report by your Council of Advisors on Science and Technology, Better Health Care and Lower Costs: 

Accelerating Improvement through Systems Engineering.  This report comes at a critical time for the United States. Health-care costs 

now approach a fifth of the U.S. economy, yet a significant portion of those costs is reportedly “unnecessary” and does not lead to better 

health or quality of care. Millions more Americans now have health insurance and therefore access to the health care system as a result 

of the Affordable Care Act (ACA).  With expanded access placing greater demands on the health-care system, strategic measures must 

be taken not only to increase efficiency, but also to improve the quality and affordability of care.   

This report, which was informed by the deliberations of a working group comprised of PCAST members and prominent health-care and 

systems-engineering experts, identifies a comprehensive set of actions for enhancing health care across the Nation through greater use 

of systems-engineering principles.  Systems engineering, widely used in manufacturing and aviation, is an interdisciplinary approach to 

analyze, design, manage, and measure a complex system in order to improve its efficiency, reliability, productivity, quality, and safety. It 

has often produced dramatically positive results in the small number of health-care organizations that have incorporated it into their 

processes. But in spite of excellent examples, systems methods and tools are not yet used on a widespread basis in U.S. health care.  

PCAST’s recommendations themselves form a system for addressing a set of complementary concerns. The predominant fee-for-service 

payment system is the primary barrier to greater use of systems methods and tools in health care, as it serves as a major disincentive to 

more efficient care. First and prerequisite for other kinds of progress, the Nation must accelerate the transition to payment models that 

pay for value rather than volume. Recognizing that it is hard to improve what cannot be measured, PCAST also calls for accelerated 

development of the U.S. health-data infrastructure. The value of health data comes from their use; health information technology will play 

a critical role in system-improvement efforts and enhancing the understanding of the multiple factors that contribute to health outcomes. 

PCAST also recommends providing technical assistance to health-care providers in applying systems methods, particularly those with 

limited resources such as the small or loosely networked practices that comprise nearly 60 percent of physicians. Since most individuals 

live their lives and experience their health outside of the traditional health-care setting, PCAST proposes increasing engagement with 

communities in improving health-care delivery.  Finally, systems-engineering knowhow must be propagated at all levels; PCAST 

recommends that the United States build a health-care workforce that is equipped with essential-systems engineering competencies that 

will enable system redesign.  

Implementation of these strategies bears potential not only to improve the efficiency of care delivery, but also to improve its quality. 

PCAST hopes that this report will provide a framework that helps the Administration achieve these aims as it proceeds with ACA 

implementation. We are grateful for the opportunity to serve you and the Nation in this way. 

 
Sincerely,

 
John P. Holdren 
Co-chair, PCAST 

 
Eric S. Lander 
Co-chair, PCAST
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Executive Summary  
In recent years there has been success in expanding access to the health-care system, with millions gaining 

coverage in the past year due to the Affordable Care Act. With greater access, emphasis now turns to guaranteeing 

that care is both affordable and high-quality. Rising health-care costs are an important determinant of the Nation’s 

fiscal future, and they also affect the budgets for States, businesses, and families across the country. Health-care 

costs now approach a fifth of the economy, and careful reviews suggest that a significant portion of those costs 

does not lead to better health or better care.  

Other industries have used a range of systems-engineering approaches to reduce waste and increase reliability, 

and health care could benefit from adopting some of these approaches. As in those other industries, systems 

engineering has often produced dramatically positive results in the small number of health-care organizations that 

have implemented such concepts. These efforts have transformed health care at a small scale, such as improving 

the efficiency of a hospital pharmacy, and at much larger scales, such as coordinating operations across an entire 

hospital system or across a community. Systems tools and methods, moreover, can be used to ensure that care is 

reliably safe, to eliminate inefficient processes that do not improve care quality or people’s health, and to ensure 

that health care is centered on patients and their families. Notwithstanding the instances in which these methods 

and techniques have been applied successfully, they remain underutilized throughout the broader system. 

The primary barrier to greater use of systems methods and tools is the predominant fee-for-service payment 

system, which is a major disincentive to more efficient care.  That system rewards procedures, not personalized 

care.  To support needed change, the Nation needs to move more quickly to payment models that pay for value 

rather than volume. These new payment models depend on metrics to identify high-value care, which means that 

strong quality measures are needed, especially about health outcomes. With payment incentives aligned and 

quality information available, health care can take advantage of an array of approaches using systems engineering 

to redesign processes of care around the patient and bring community resources, as well as medical resources, 

together in support of that goal. 

Additional barriers limit the spread and dissemination of systems methods and tools, such as insufficient data 

infrastructure and limited technical capabilities. These barriers are especially acute for practices with only one or 

a few physicians (small practices) or for community-wide efforts. To address these barriers, PCAST proposes the 

following overarching approaches where the Administration could make a difference:  

1. Accelerate alignment of payment systems with desired outcomes, 
2. Increase access to relevant health data and analytics,  

3. Provide technical assistance in systems-engineering approaches,  
4. Involve communities in improving health-care delivery,  
5. Share lessons learned from successful improvement efforts, and 

6. Train health professionals in new skills and approaches.  
 

Through implementation of these strategies, systems tools and methods can play a major role in improving the 

value of the health-care system and improving the health of all Americans. 
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Summary of Recommendations 
 
Recommendation 1: Accelerate the alignment of payment incentives and reported information with better outcomes 
for individuals and populations. 

1.1 Health and Human Services (HHS) should convene public and private payers (including Medicare, Medicaid, 
State programs, and commercial insurers) and employers to discuss how to accelerate the transition to 
outcomes-based payment, promote transparency, and provide tools and supports for practice 
transformation. This work could build on current alignment and measurement-improvement efforts at the 
Center for Medicare and Medicaid Services (CMS) and HHS broadly. 

1.2 CMS should collaborate with the Agency for Healthcare Research and Quality (AHRQ) to develop the best 
measures (including outcomes) for patients and populations that can be readily assessed using current and 
future digital data sources. Such measures would create more meaningful information for providers and 
patients.  

 

Recommendation 2: Accelerate efforts to develop the Nation’s health-data infrastructure. 
2.1 HHS should continue, and accelerate, the creation of a robust health-data infrastructure through 

widespread adoption of interoperable electronic health records and accessible health information. Specific 
actions in this vein were proposed in the 2010 PCAST report on health information technology and the 
related 2014 JASON report to the Office of the National Coordinator for Health Information Technology 
(ONC). 

 

Recommendation 3: Provide national leadership in systems engineering by increasing the supply of data available to 
benchmark performance, understand a community's health, and examine broader regional or national trends.      

3.1   HHS should create a senior leadership position, at the Assistant Secretary level, focused on health-care        
                  transformation to advance information science and data analytics. The duties for this position should 

                  include: 

• Inventory existing data sources, identify opportunities for alignment and integration, and increase 
awareness of their potential; 

• Expand access to existing data through open data initiatives; 
• Promote collaboration with other Federal partners and private organizations; and 
• Create a more focused and deep data-science capability through advancing data analytics and 

implementation of systems engineering. 
3.2  HHS should work with the private sector to accelerate public- and private-payer release of provider-level   
        data about quality, safety, and cost to increase transparency and enable patients to make more informed    
        decisions. 
 

Recommendation 4: Increase technical assistance (for a defined period—3-5 years) to health-care professionals and 
communities in applying systems approaches. 

4.1 HHS should launch a large-scale initiative to provide hands-on support to small practices to develop the 
capabilities, skills, and tools to provide better, more coordinated care to their patients. This initiative should 
build on existing initiatives, such as the ONC Regional Extension Centers and the Department of 
Commerce’s Manufacturing Extension Partnership. 

 

Recommendation 5: Support efforts to engage communities in systematic health-care improvement. 
5.1 HHS should continue to support State and local efforts to transform health care systems to provide better 

care quality and overall value. 
5.2 Future CMS Innovation Center programs should, as appropriate, incorporate systems-engineering 

principles at the community level; set, assess, and achieve population-level goals; and encourage grantees 
to engage stakeholders outside of the traditional health-care system. 

5.3 HHS should leverage existing community needs assessment and planning processes, such as the 
community health-needs assessments for non-profit hospitals, Accountable Care Organization (ACO) 
standards, health-department accreditation, and community health-center needs assessments, to 
promote systems thinking at the community level. 
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Recommendation 6: Establish awards, challenges, and prizes to promote the use of systems methods and tools in 
health care. 

6.1  HHS and the Department of Commerce should build on the Baldrige awards to recognize health-care 
        providers successfully applying system engineering approaches.  

 

Recommendation 7: Build competencies and workforce for redesigning health care. 
7.1 HHS should use a wide range of funding, program, and partnership levers to educate clinicians about 

systems-engineering competencies for scalable health-care improvement. 
7.2 HHS should collect, inventory, and disseminate best practices in curricular and learning activities, as well 

as encourage knowledge sharing through regional learning communities. These functions could be 
accomplished through the new extension-center functions.  

7.3 HHS should create grant programs for developing innovative health professional curricula that include 
systems engineering and implementation science, and HHS should disseminate the grant products broadly. 

7.4 HHS should fund systems-engineering centers of excellence to build a robust specialty in Health-
Improvement Science for physicians, nurses, health professionals, and administrators. 
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Introduction and Motivation for Improvement 
In recent years, there has been success in expanding access to the health-care system, with millions gaining 

coverage in the past year due to the Affordable Care Act.1 More than 8 million Americans signed up for health 

insurance between October 2013 and April 2014, and millions more gained coverage through Medicaid or their 

parents’ health plan. With greater access, emphasis now turns to guaranteeing that care remains high-quality and 

is affordable. Rising health-care costs are affecting the Nation’s fiscal future, and they also affect the budgets for 

States, businesses, and families across the country. Health-care costs now approach one-fifth of the economy, and 

careful reviews suggest that a significant portion of those costs does not lead to better health or better quality 

care.2  

 

In addition to ensuring that care remains affordable, there is a need to center health care on patients, families, 

and population health. That objective requires action on multiple fronts, as stated well by the Institute of 

Medicine3:  care should be safe, timely, effective, efficient, feasible and patient centered. There are opportunities 

to improve in each of these areas. For example, recent reviews suggest that over one-quarter of Medicare patients 

experienced some type of harm during a hospital stay, and other research finds that between one-fifth to one-

third of all hospitalized patients experienced a medical error.  Almost half of these errors were likely preventable.4 

Other studies suggest that patients are not routinely involved in decisions about their treatments or managing 

their conditions. And anecdotal evidence and studies highlight the impact inefficiencies have on patients—long 

waits for appointments, information not transmitted between clinicians, and patients with complex diseases 

feeling lost trying to get the care they need.  

 

These shortfalls are occurring even as most clinicians work tirelessly for their patients. Their work is frustrated by 

processes that contain unnecessary burdens and inefficiencies, with some studies suggesting that almost one-

third of front-line health-care workers’ time is wasted.5 The current stresses on clinicians mean that improvement 

initiatives cannot simply add to a clinician’s workload or rely on the clinicians finding time to participate in 

additional initiatives. Rather, successful and sustainable improvement must involve reconfiguring the workflow 

                                                           
1 Patient Protection and Affordable Care Act, 42 U.S.C. § 18001 (2010). 
2 See, for Best Care at Lower cost: The Path to Continuously Learning Health Care in America, Washington, DC: National 

Academies Press, 2012. 
3 Institute of Medicine. Crossing the Quality Chasm: A New Health System for the 21st Century, Washington, DC: The 

National Academies Press, 2001. 
4 (1) Levinson, D. R. “Adverse events in hospitals: National incidence among Medicare beneficiaries,” Washington, D.C.: U.S. 

Department of Health and Human Services, Office of Inspector General, 2010. (2) Levinson, D.R. “Hospital incident reporting 

systems do not capture most patient harm,” Washington, D.C.: U.S. Department of Health and Human Services, Office of 

Inspector General, 2012. (3) Classen, D. C., et al. “‘Global trigger tool’ shows that adverse events in hospitals may be ten 

times greater than previously measured,” Health Affairs (Millwood) 30(4):581-589, 2011. (4) Landrigan, C. P., et al. 

“Temporal trends in rates of patient harm resulting from medical care,” New England Journal of Medicine 363(22):2124-

2134, 2010. 
5 Wallace, C. J., and L. Savitz. “Estimating waste in frontline health care worker activities,” 

Journal of Evaluation in Clinical Practice 14(1):178-180, 2008.  
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and overall environment in which these professionals practice, which can help to reduce the burden of work while 

improving the performance of the system.  

 

Making such changes in an integrated manner is the essence of systems engineering. Recent policies, deriving from 

the Affordable Care Act and the American Recovery and Reinvestment Act,6 have laid the groundwork for wider 

use of systems engineering through new care models that promote integrated care and rapid adoption of 

electronic health records. The National Quality Strategy identifies areas for improvement in health-care quality 

and outcomes that systems-engineering initiatives need to address.7 The current policy environment and advances 

in technical capabilities combine to make this the right time to focus on expanding systems methods and tools 

throughout health care. 

  

                                                           
6 American Recovery and Reinvestment Act (ARRA) of 2009, Pub. L. No. 111-5, 123 Stat. 115 (2009). 
7 The National Quality Strategy is described online at: http://www.ahrq.gov/workingforquality/  

http://www.ahrq.gov/workingforquality/
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Successful Use of Systems Engineering  

in Other Industries  
Other industries have used a range of approaches, known collectively as systems engineering, to improve 

productivity, efficiency, reliability, and quality. For example, by using tools such as alerts, redundancies, checklists, 

and systems that adjust for the human factor,8 U.S. commercial airlines have reduced fatalities from hundreds in 

the 1960s to approaching zero now, with the risk of dying from flying now at 1 in 45 million flights. They have also 

been used in fields as diverse as manufacturing, space stations and satellites, and education. 

 

Systems tools and methods draw on many fields of expertise, including multiple types of engineering, scientific 

fields, social sciences, and management, as well as the circumstances of different industries.  Given the diversity 

of fields involved, multiple terms are used to describe this concept. For the purposes of this report, we use the 

term systems engineering to include the full suite of tools and methods that can analyze a system, its elements, 

and connections between elements; assist with the design of policies and processes; and help manage operations 

to provide better quality and outcomes at lower cost (see Box 1 and the appendices for further information on 

systems engineering, including definitions of key terms).9   

 

 

  

                                                           
8 Lewis, G. H., et al. “Counterheroism, Common Knowledge, and Ergonomics: Concepts from Aviation That Could Improve 

Patient Safety,” Milbank Quarterly, 89:4–38, 2011. 
9 See, for example: Rouse, W.B. and W.D. Compton. “Systems Engineering and Management,” Engineering the Systems of 

Healthcare Delivery, ed. W.B. Rouse and D.A. Cortese, Amsterdam: IOS Press, 2010.  
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Box 1: Overview of Systems Engineering 
 
What is it? An interdisciplinary approach to analyze, design, manage, and measure a complex system with efforts to 
improve its efficiency, productivity, quality, safety, and other factors. For the purposes of this report, the term systems 
engineering includes the full suite of tools and methods that can analyze a system, its elements, and connections 
between elements; assist with the design of policies and processes; and help manage operations to provide better quality 
and outcomes at lower cost. 
 
How can it be applied? Systems-engineering processes can be applied in multiple ways depending on the specific 
challenges and the type of system, with the model below highlighting the types of steps taken. Systems engineering is 
most successful when data are harnessed at each stage in the cycle.             
                                

 
What types of systems methods and tools are used now? Multiple strategies are available, although their usefulness 
depends on the specific type of health care. Some examples include:  

 industrial engineering 

 production-system methods, Lean, and broader 
process-improvement techniques 

 operations management, queuing theory, and 
patient-flow variability 

 high-reliability approaches  

 human-factors engineering 
 

 complexity science  

 statistical process control 

 modeling and simulation 

 supply-chain management 

 systematic management techniques (e.g., total-quality 
management) 

 safety tools (e.g., root-cause analysis, checklists, 
health-care failure modes and effect analyses) 

 

Improving care for 

patients and 

families 
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Promise of Systems Engineering for  

Health and Health Care 
Health care could benefit from the range of available systems-engineering approaches. In the small number of 

health-care organizations that have implemented these concepts, systems engineering has often produced 

dramatically positive results. Systems engineering can help reengineer critical-care environments to improve both 

the patient experience and the effectiveness of care, such as coordinating the different devices monitoring the 

patient’s health, reducing false alarms that prevent the patient from resting, and connecting monitors to 

therapeutic equipment so that action can be taken immediately when a problem is identified.10  There are 

successful examples at different scales, ranging from improving the efficiency of a single hospital pharmacy to 

coordinating operations across an entire hospital system or across a community. Table 1 illustrates the diversity of 

tools and methods that could be used for different settings or segments of the health-care system, along with the 

challenges that these approaches could help address, and Box 2 provides an example on taking a systems approach 

to improve care across a community.   

 

Denver Health, a health system that serves the most vulnerable, safety-net populations in Colorado, is an excellent 

example of how an organization used the Toyota Production System to redesign its entire operations. It started by 

mapping out its operations and found significant waste, with one industrial engineer finding that its trauma-

surgery resident physicians walked 8 ½ miles during a 24-hour shift. It sought to reduce this waste using Lean 

techniques, rapidly testing new ideas to improve a high-priority problem. The Lean techniques have helped the 

organization achieve specific successes—such as reducing two serious conditions (deep-vein thrombosis and 

pulmonary embolism) by 80 percent and by halving the time needed to prepare a hospital room for the next 

patient. On a broader scale, Denver Health has saved almost $200 million since it began its work in 2006 and 

reduced its mortality rate to some of the lowest among its peers in academic health centers.11 It has achieved 

these successes while seeing a 60 percent increase in uncompensated care, illustrating the wide range of 

organizations that could take advantage of these approaches.12  

 

 

                                                           
10 (1) Kaplan, Gary, et al.  Bringing a Systems Approach to Health, National Academy of Engineering and Institute of 

Medicine Systems Approaches to Improving Health Innovation Collaborative, Washington, DC. 

http://www.iom.edu/~/media/Files/Perspectives-Files/2013/Discussion-Papers/VSRT-SAHIC-Overview.pdf. (2) Schultz, 

Rebecca and Elena Simoncini.  “Combating Hospital Noise and False Alarms Through Clinical Engineering and Nursing 

Collaboration.” http://www.accenet.org/downloads/reference/StudentPaper-Winner%202012.pdf 
11 According to the Clinical Outcomes Report produced by University HealthSystem Consortium, the observed mortality rate 

at Denver Health decreased to 1.17%. See: http://www.denverhealth.org/medical-services/trauma-center/choose-denver-

health  
12 See for example: (1) Meyer, H. “Life in the ‘Lean’ lane: Performance improvement at Denver Health,” Health Affairs 

29(11):2054-2060, 2010. (2) Gabow, P.A. and P.S. Mehler. “A broad and structured approach to improving patient safety 

and quality: lessons from Denver Health,” Health Affairs 30(4):612-618, 2011. (3) Gabow, P. “The promise of lean 

processes,” IOM Commentary, Washington, DC: Institute of Medicine, 2012. 

http://www.iom.edu/~/media/Files/Perspectives-Files/2013/Discussion-Papers/VSRT-SAHIC-Overview.pdf
http://www.accenet.org/downloads/reference/StudentPaper-Winner%202012.pdf
http://www.denverhealth.org/medical-services/trauma-center/choose-denver-health
http://www.denverhealth.org/medical-services/trauma-center/choose-denver-health
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Table 1. Potential impact of systems engineering on different segments of the health system, showing selected challenges 

alongside potential systems methods and tools approaches.  

Health system 
stakeholder 

Selected challenges 
Example systems methods and tools to 
address selected challenges 

Patients 

- Uncoordinated care 
- Inefficient use of their time and effort 
- Care not centered on their needs, goals, 

and circumstances 

- Operations management to ensure 
resources are available when needed  

- Checklists or dashboards to ensure reliable 
care delivery 

- Reengineering processes to incorporate 
patient input 

Small clinical 
practices 

- Clinician stress and burnout 
- Inefficient workflows for delivering care 
- Inconsistent usability of different health-

information tools 
- Uneven delivery of evidence-based 

prevention and treatment 

- Lean techniques for eliminating waste in 
workflows and clinical processes 

- Human-factors engineering techniques to 
ensure health-information tools are easily 
usable 

Large health-care 
organizations 

- Managing new payment models that 
reward outcomes vs. process 

- Errors and gaps in care  
- Wasted resources from inefficient 

workflows 
- Wasted resources from unnecessary 

administrative processes 

- Standardized protocols that incorporate 
new evidence and can be tailored to 
individual patients 

- Predictive analytics to identify potential 
risks before problems occur 

- Supply-chain management to minimize 
waste in supplies and pharmaceuticals 

Communities 

- Little coordination among community 
organizations, local governments, and 
health-care organizations  

- Partnering to address the many factors that 
affect people’s health  

- Modeling how policies can build on 
community resources 

- Operations research to identify at-risk 
community members and efficiently deliver 
preventive health services  

- Big-data methods for identifying patients 
who need more intensive coordination of 
their health care  

 

Another strong example is Kaiser Permanente, one of the Nation’s largest managed-care organizations. Kaiser uses 

multiple approaches, including systems engineering, to continually update the way it delivers care and to ensure 

that new scientific evidence is consistently applied. These tools for performance improvement include a web-

based data dashboard that tracks performance across medical centers and geographic areas, corps of 

improvement advisors, enhanced clinical-information systems, staff training in performance improvement, and 

systems for sharing technical knowledge.13 While these tools have been applied to multiple aspects of care, one 

illustrative example was their application to improving care for sepsis, a potentially fatal condition brought on by 

severe infection. This condition is serious as it is often only detected when it is too late to help the patient. After 

identifying sepsis as an opportunity for improvement, two hospitals began rapid-cycle pilot testing of approaches 

to detect and treat this difficult condition quickly. The broader organization spread the technical and cultural 

interventions that were needed to implement this work successfully in other hospitals. As a result of this new 

                                                           
13 (1) Schilling, L., et al. “Kaiser Permanente’s Performance Improvement System, Part 1: From Benchmarking to Executing 

on Strategic Priorities,” The Joint Commission Journal on Quality and Patient Safety 36(11): 484-498, 2010. (2) Schilling, L., 

et al. “Kaiser Permanente’s Performance Improvement System, Part 2: Developing a Value Framework,” The Joint 

Commission Journal on Quality and Patient Safety 36(12):552-560, 2010. 
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approach, Kaiser was able to identify three times as many sepsis cases, treat those patients quickly, and cut 

mortality from this condition by half.14  

 

While there are excellent examples, systems methods and tools are still  

not used on a widespread basis through health care. 

 

Unfortunately, these examples are rare in U.S. health care. Many organizations and communities that could benefit 

from these tools and methods are not applying them to their operations.  
 

  

                                                           
14 (1) Crawford, B., et al. “Kaiser Permanente Northern California sepsis mortality reduction initiative,” Critical Care, 

16(Suppl 3):P12, 2012. (2) Whippy, A., et al. “Kaiser Permanente’s Performance Improvement System, Part 3: Multisite 

Improvements in Care for Patients with Sepsis,” Joint Commission Journal on Quality and Patient Safety, 37(11):483-493, 

2011. 
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Box 2: Taking a systems approach to improve care across a community15 
 
Seeking to improve the health of Americans across a large region of Tennessee and Kentucky, Vanderbilt 
University Medical Center and its affiliates confronted the question of how to scale up a program they 
knew worked for people with chronic disease.16 Their challenge was how to help patients across a broad 
community improve their control of chronic conditions—such as high blood pressure, heart disease, and 
diabetes—and help coordinate the care for patients discharged from the hospital for serious conditions—
such as heart attacks or pneumonia. By improving people’s health, the program could help people stay 
healthy at home, which would also reduce the overall cost of care, instead of having to return to the 
hospital or go to the emergency room.  
 
The initiative was built around a model for health-care delivery, called MyHealthTeam, where teams of 
primary care clinicians, specialists, and care coordinators work together to care for patients using health 
information technology. The project uses real-time dashboards to track how patients are doing and to 
ensure care is delivered reliably. The model identifies those in greatest need of health care, so that 
clinicians can focus their attention on those that need it most. Once identified, those patients at highest 
risk of health problems are connected with a clinician who rapidly applies evidence-based interventions 
to find what works for the patient.  
 
This program is based on earlier initiatives that improved hypertension care by educating clinicians about 
best practices, providing regular feedback to clinicians, providing education tools for patients, and building 
on technologies that have been successfully used to coordinate clinical care.  All of this relies on a 
significant data infrastructure that includes information about hospital discharges, labs, administrative 
data, data recorded by the patient, surveys, and Federal and State data. By integrating different data 
together, the program is able to identify patterns, understand outcomes, and support clinical decisions. 
MyHealthTeam also applies systems engineering through regular improvement cycles, streamlining 
inefficient workflows, employing health-care professionals strategically, and using technology. 
 
The project has experienced several challenges in scaling the model to larger populations and additional 
clinical groups. These include different organizational cultures, trust, concerns about change, dealing with 
payment-model changes, staff bandwidth and time, and exchanging information across different 
information systems. To overcome these challenges, the initiative has developed several strategies, such 
as developing effective working relationships with community partners, providing technical support to 
assist with data challenges, and always considering efficiencies when asking partners to take on new work. 
During its expansion phase, MyHealthTeam is tracking 5 outcomes: disease control, reduce hospital 
admissions, reduce emergency room usage, reduce total cost of care, and reduce the cost per beneficiary 
per month. It has already seen improvements in the control of chronic diseases, and further work will be 
needed to understand the other outcomes. 
 

  

                                                           
15 Drawn from personal communication with Robert Dittus, Vanderbilt. 
16 (1) Roumie, Christianne L., et al. "Improving Blood Pressure Control through Provider Education, Provider Alerts, and 

Patient Education – A Cluster Randomized Trial," Annals of Internal Medicine 145(3): 165-175, 2006. (2) Choma, Neesha N., 

et al. "Quality improvement initiatives improve hypertension care among veterans." Circulation: Cardiovascular Quality and 

Outcomes 2(4): 392-398, 2009. 
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Factors Limiting Dissemination and Spread of  

Systems-Engineering Principles 
Barriers to greater use of systems methods and tools include the lack of quality and performance measures and 

the misaligned incentive structure of the predominant fee-for-service payment system, which encourages a 

fragmented delivery system. To support needed change, the Nation needs to move more quickly to payment 

models that pay for value.17 These approaches depend on metrics to identify high-value care, which means that 

strong quality measures are needed, especially about health outcomes. With payment incentives aligned and 

quality information available, health care can take advantage of an array of approaches using systems engineering 

to redesign the process of care around the patient and bring community resources, as well as medical resources, 

together in support of that goal. 

 

Another challenge is an organization’s leadership and culture, which determine people’s commitment to 

improvement efforts.18 For example, one systems-engineering initiative achieved some success by using checklists 

to reduce infections among severely ill patients, but significant improvement did not occur until there was a culture 

where everyone felt they were able to speak up about potential safety concerns.19  Other barriers include technical 

challenges, workforce capabilities, and limited knowledge about what works. 

 

The siloed nature of the health system, in which clinical care is separated in an uncoordinated fashion across 

multiple specialties and settings, presents another challenge that can limit the use of systems approaches. 

Clinicians often focus only on the activities in their particular silo, as opposed to considering the broader concerns 

of the patient. Moving away from the current siloed state requires systematic knowledge of the many processes 

and providers involved in a given patient’s care, as well as a cultural shift toward team-based care where all work 

together to address a patient’s needs.  

 

There are additional challenges for clinicians working in small practices. Small practices provide a significant 

number of Americans with their care—despite trends toward consolidation, as of 2012 nearly 60 percent of 

physicians were still in practices with 10 or fewer physicians (see Figure 1).20 The distribution of clinicians is 

                                                           
17 According to a UnitedHealth Group working paper, “No national health policy prescription is complete without the 
exhortation to move from a health care system that pays for volume to one that pays for value.” 
http://www.unitedhealthgroup.com/~/media/UHG/PDF/2012/UNH-Working-Paper-8.ashx 
18 (1) Bagian, J.P. “Patient safety: What is really at issue? Frontiers of Health Services Management.” 22(1):3-16, 2005. (2) 

Neily, J., et al. “Association Between Implementation of a Medical Team Training Program and Surgical Mortality,” Journal 

of the American Medical Association, 304(15):1693-1700, 2010. 
19 (1) Pronovost, P., et al. “An intervention to decrease catheter-related bloodstream infections in the ICU.” New England 

Journal of Medicine, 355(26):2725-2732, 2006. (3) Pronovost, P., et al. “Creating high reliability in health care 

organizations,” Health Services Research 41(4 Pt 2):1599-1617, 2006. 
20 2012 American Medical Association (AMA) Physician Practice Benchmark Survey (PPBS). 

http://www.unitedhealthgroup.com/~/media/UHG/PDF/2012/UNH-Working-Paper-8.ashx
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changing rapidly, and there has been a significant increase in the fraction of physician practices owned by hospitals 

in the last several years. Data are continuing to emerge on the extent of this affiliation and consolidation trend.21  

 

 
Figure 1. Distribution of Physicians by Practice Size, 2012.22 

 

The physicians, nurses, and other personnel in small practices often are juggling many responsibilities to keep the 

practice operating, have fewer resources to invest in technical infrastructure or new improvement methods, and 

may not have the resources to hire staff specifically dedicated to implementing systems-engineering techniques. 

As a result, the clinicians in these practices often have to squeeze any improvement efforts in between seeing 

patients, documenting their clinical evaluations, coordinating care, and handling administrative paperwork for 

billing and reimbursement. 

 

Given these barriers, successful spread of systems engineering will depend on multiple strategies that account for 

the diversity of American health care.23 PCAST proposes the following overarching goals where the Administration 

could make a difference in the adoption of these methods and tools:  

1. Accelerate alignment of payment systems with desired outcomes,  
2. Increase access to relevant health data and analytics,  
3. Provide technical assistance in systems-engineering approaches,  
4. Involve communities in improving health-care delivery 
5. Share lessons learned from successful improvement efforts, and 
6. Train health professionals in new skills and approaches. 

 

These recommendations together form a systems approach, with the potential for positive interactions among 

them. Since progress will depend on collaborations among providers, communities, and others, all 

recommendations in this report should be viewed through that lens. This report discusses these areas in more 

detail and provides detailed recommendations to accelerate adoption of systems-engineering approaches across 

the Nation.  

  

                                                           
21 American Medical Association. “AMA Releases New Study of Physician Practice Arrangements,” AMA, September 17, 

2013, http://www.ama-assn.org/ama/pub/news/news/2013/2013-09-17-new-study-physician-practice-

arrangements.page. 
22 2012 American Medical Association (AMA) Physician Practice Benchmark Survey (PPBS). 
23 See for instance, McCannon, C.J. and A. McKethan. “How it’s done: Keys to implementation of delivery system reform,” 

Healthcare, 1(3-4):69-71, 2013. 

http://www.ama-assn.org/ama/pub/news/news/2013/2013-09-17-new-study-physician-practice-arrangements.page
http://www.ama-assn.org/ama/pub/news/news/2013/2013-09-17-new-study-physician-practice-arrangements.page
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Goal 1: Accelerate Alignment of Payment Systems  

with Desired Outcomes 
The current payment system is a major barrier to progress. The predominant way clinicians and hospitals are paid 

for health care discourages real improvement as it rewards higher volumes of tests and treatments over whether 

a patient has a better outcome. At the same time, clinicians are not paid for activities that are known to improve 

a patient’s health—such as coordinating a patient’s care or talking with a patient about whether a treatment meets 

his or her needs. Perhaps most irrationally, a hospital is paid more when patients have complications, so that 

preventing patient harm can actually cause revenues to decline.24 As the current incentive system limits 

improvement broadly, systems engineering is not immune from its effects (see Box 3 for one example).  

 

 

To address the perverse incentives now in place, the Affordable Care Act (ACA) included multiple programs that 

move toward payment that rewards better health outcomes at lower cost. For example, 360 accountable care 

                                                           
24 Hsu, E., et al. “Doing Well by Doing Good: Assessing the Cost Savings of an Intervention to Reduce Central Line–

Associated Bloodstream Infections in a Hawaii Hospital,” American Journal of Medical Quality, 29(1):13-19, 2014. 
25 (1) Pham, H. H., et al. “Redesigning care delivery in response to a high-performance network: The Virginia Mason Medical 

Center,” Health Affairs, 26(4):w532-w544, 2007. (2) Ginsburg, P.B., et al. "Distorted payment system undermines business 

case for health quality and efficiency gains," Issue Brief, Center for the Study of Health System Change (112):1-4, 2007. (3) 

Blackmore, C. C., et al. “At Virginia Mason, collaboration among providers, employers, and health plans to transform care 

cut costs and improved quality,” Health Affairs 30(9):1680-1687, 2011. 

 
Box 3: Virginia Mason Medical Center back pain clinic example— 

How payment policies can discourage systems engineering25 
 

While changing the payment system for health care is important for many reasons, it has specific importance 
for the use of systems methods and tools. One example of this occurred for Virginia Mason Medical Center in 
Seattle, Washington, which uses the Toyota Production System to optimize its operations. As a result of its use 
of that system, the organization has some of the lowest rates of serious hospital complications, such as 
infections and falls; has reduced its medical-malpractice liability by almost 40 percent; and has been 
recognized as one of the top hospitals in the country in both quality and efficiency. When Virginia Mason 
redesigned its back-pain clinic, it reduced patient waiting times, reduced the use of unnecessary tests, lowered 
costs, and got people back to work and their desired function. In spite of these positive impacts, revenues 
decreased because Virginia Mason reduced the use of expensive services, such as MRIs, and increased the use 
of lower-cost services such as physical therapy. It was initially able to keep the program operational by 
negotiating with local employers to change how they paid for back care, while working on other operational 
improvements to continue this service lines profitability. This specific experience highlights the unintended 
consequences that can occur under the current payment system, as well as the importance of engaging more 
elements from the community in which health care is delivered. 
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organizations (ACOs) are now providing care to more than 5 million Medicare beneficiaries,26 and hundreds more 

ACOs are operating for commercially insured patients. Yet this transition is not complete, as providers may be 

operating under multiple payment programs at the same time—some focused on health outcomes and value, 

while others continue to pay solely on quantity of services. As a result, a provider can be rewarded by some 

programs for improving their patients’ health, while losing money from other programs because those patients 

are using fewer health-care services.27 In order to overcome this problem, the Administration should work with 

the private sector to accelerate the transition of the payment system so that clinicians receive consistent incentives 

across all public and private health-insurance plans to deliver high-quality and high-value health care.28 

 

New payment models will require performance measures that assess health outcomes, not just the process of 

care, which is the primary focus of current metrics. Transitioning performance metrics from processes to patient 

outcomes will allow benchmarking between systems and providers. Better measurement science can lay the 

foundation for more effective measures for public and private accountability programs, while eliminating metrics 

with weak impact on quality or risk of unintended consequences. It will be critical to develop outcomes-based 

measures and align these “measures that matter” across payers, as the current proliferation of measures frustrates 

providers and requires significant resources to collect, store, and report.29   

 

In addition to payment, measurement can help drive improvement by increasing the amount of information 

available for clinicians, health-care organizations, and patients. Improving the measures available will ensure that 

initiatives using systems methods and tools will focus their effort on what matters. In some cases, the data may 

not be available, while in others the challenge is turning existing data into meaningful information. 

 

Recommendation 1: Accelerate the alignment of payment incentives and reported information 

with better outcomes for individuals and broader populations.  

1.1: Health and Human Services (HHS) should convene public and private payers (including 
Medicare, Medicaid, State programs, and commercial insurers) and employers to discuss how 
to accelerate the transition to outcomes-based payments, promote transparency, and 
provide tools and supports for practice transformation. This work could build on current 
alignment and measurement improvement efforts at the Center for Medicare and Medicaid 
Services (CMS) and HHS broadly. 
1.2: CMS should collaborate with the Agency for Healthcare Research and Quality (AHRQ) to 
develop the best measures (including outcomes) for patients and populations that can be 
readily assessed using current and future digital data sources.  Such measures would create 
more meaningful information for providers and for patients. 

                                                           
26 Centers for Medicare and Medicaid Services. “More Partnerships between Doctors and Hospitals Strengthen Coordinated 

Care for Medicare Beneficiaries,” CMS, 23 December 23, 2013. 

http://www.cms.gov/Newsroom/MediaReleaseDatabase/Press-Releases/2013-Press-Releases-Items/2013-12-23.html. 
27 Toussaint, J., et al. “How the Pioneer ACO Model Needs to Change: Lessons from its Best-Performing ACO,” Journal of the 

American Medical Association, 310(13): 1341-1342, 2013. 
28 Rajkumar, R., et al. “CMS—Engaging Multiple Payers in Payment Report.” Journal of the American Medical Association, 

April 21, 2014.  
29Stanek, Michael. “Quality Measurement to Support Value-Based Purchasing: Aligning Federal and State Efforts,” National 

Academy for State Health Policy, Washington, DC, 2014.  

http://www.nashp.org/sites/default/files/Quality.Measurement.Support.ValueBasedPurchasing.pdf 

http://www.cms.gov/Newsroom/MediaReleaseDatabase/Press-Releases/2013-Press-Releases-Items/2013-12-23.html
http://www.nashp.org/sites/default/files/Quality.Measurement.Support.ValueBasedPurchasing.pdf
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Goal 2: Increase Access to Relevant  

Health Data and Analytics 
Systems engineering requires multiple types of data to be successful, ranging from clinical health information to 

information on operational processes to broader benchmarking indicators. As data sets approach the size that can 

be deemed “big data,” new capabilities emerge that can assist system-improvement efforts. From understanding 

what treatments work to conveying the multiple factors (system, provider, and environmental) that contribute to 

health outcomes, big data bears the potential to support predictive medicine--clinicians may anticipate who will 

develop disease or predict what treatments will be successful for a given patient. While some of the needed data 

are currently collected and available, greater work is needed to expand the data sets required to reach these 

capabilities. 

Expanding clinical and operational data for improvement initiatives 
The amount of electronic clinical data available to clinicians and health-care organizations has been increasing due 

to the HITECH Act30 and associated incentives from Medicare and Medicaid for providers to adopt and use 

electronic health records (EHRs). EHRs are a vital tool to support data-driven systems engineering approaches in 

health care, yet many organizations still lack a comprehensive EHR system, and others are still learning how to use 

these digital tools to improve care. These problems are especially acute in smaller practices that may lack the 

infrastructure that larger organizations possess. Providers need hands-on support to develop the expertise and 

business processes to improve care using health information technology (IT). 

 

Greater amounts of data are not helpful if they are not of good quality and easily exchangeable among all of the 

clinicians involved in a patient’s care. Good quality data are accurate, complete, timely, relevant, and consistent; 

adherence to standards for data quality would ensure the reliability of both data and analytics. Interoperability 

among EHR systems remains a challenge, and future progress will depend on interoperability among a wide range 

of digital and mobile data sources. The Office of the National Coordinator for Health Information Technology (ONC) 

has focused on expanding interoperability, and CMS and ONC have included interoperability as a key requirement 

for the “meaningful-use” incentive program. Further efforts in these programs will address this challenge. 

 

Another source of data for improving care is patient-generated health data.31 Incorporating data generated directly 

by the patient, which is largely unharnessed by the health system today, presents the opportunity not only to 

improve clinical care and patient engagement, but also gives researchers a more comprehensive view of the 

patient experience. Given the expected surge of such data in coming years, the Federal Government may be able 

to help make the data more accessible to patients and clinicians by developing standards and providing incentives 

                                                           
30 Health Information Technology for Economic and Clinical Health (HITECH) Act, Title XIII of Division A and Title IV of 

Division B of the American Recovery and Reinvestment Act of 2009, Pub. L. No. 111-5, 123 Stat. 226 (Feb. 17, 2009), codified 

at 42 U.S.C. §§300jj et seq.; §§17901 et seq. 
31 Patient-generated health data are data that are generated by the patient, such as patient satisfaction, health status 

measures, biometric data, and patient-reported outcomes. 
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for utilizing and integrating this information.32 Some action is already under way—ONC’s Federal advisory 

committees are exploring ways to add patient-generated data into Meaningful Use Stage 3 guidelines,33 while the 

National Institutes of Health (NIH) supports the Patient Reported Outcomes Measurement Information System to 

provide reliable and precise measures of patient-reported health status. 

 

Beyond clinical information, many systems-engineering approaches require data on operational processes, from 

the flow of patients through different units of a hospital to the time it takes clinicians to complete specific tasks. 

When collected, these data are often in different systems than clinical information, and they may not be collected 

in a format that can be easily applied to system redesign. Smaller practices may be especially challenged to 

routinely collect this type of data and have data systems that can store them. 

 

There are several policy options to continue and accelerate the development of a robust health IT infrastructure, 

such as those described in the 2010 PCAST Health IT report and the 2014 JASON report for ONC (see Box 4 and the 

appendices for further information).34  These analyses continue to be relevant as future Federal health IT policies 

are developed. 

                                                           
32 The Federal Government does not aspire to be a repository of health data or health-care data from individuals or private 

providers.  It could, however, through its support for standards-setting and/or other steps, foster and develop public-

private partnerships to facilitate exchange and analysis of data, thereby providing meaningful information to consumers 

and to providers for improvement. 
33 Stage 3 focuses on meaningful use of EHRs for improved outcomes; see: http://www.healthit.gov/providers-

professionals/how-attain-meaningful-use 
34 (1) President's Council of Advisors on Science and Technology. Report to the President- Realizing the Full Potential of 

Health Information Technology to Improve Healthcare for Americans: The Path Forward. The White House, December 2010. 

<http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-health-it-report.pdf 

 (1) JASON. “A Robust Health Data Infrastructure,” prepared for the Agency for Health Care Research and Quality, AHRQ 

publication number 14-0041-EF, Rockville, MD, 2014. http://healthit.gov/sites/default/files/ptp13-700hhs_white.pdf 

http://www.healthit.gov/providers-professionals/how-attain-meaningful-use
http://www.healthit.gov/providers-professionals/how-attain-meaningful-use
file://ds/sharedir/ostp/_--PCAST/_Obama%20Administration%20PCAST%20Activities/Health%20Systems%20Eng/__Report%20text/%3chttp:/www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-health-it-report.pdf%3e.
http://healthit.gov/sites/default/files/ptp13-700hhs_white.pdf
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Recommendation 2: Accelerate efforts to develop the Nation’s health data infrastructure. 

2.1: Health and Human Services should continue, and accelerate, the creation of a robust 

health-data infrastructure through widespread adoption of interoperable electronic 

health records and advances in data exchange. Specific actions in this vein were proposed 

in the 2010 PCAST report on health information technology and the related 2014 JASON 

report to the Office of the National Coordinator for Health Information Technology. 

 

Expanding data available for assessing progress 
While local clinical and operational data sources are critical, additional data are needed to benchmark 

performance, understand a community's health, and examine broader regional or national trends. These data are 

critical for successful systems reengineering, as they can help an organization or community identify opportunities 

for improvement and assess their progress in real time. Data already collected by HHS could be leveraged to serve 

many of these purposes, as illustrated in Table 2, and could help foster partnerships that translate these resources 

into meaningful information for improvement.  

  

Box 4:  Key conclusions from 2010 PCAST report and 2014 JASON report on health IT   
 

1. HHS’s vigorous efforts have laid a foundation for progress in the adoption of health IT, with historic 
increases in the use of electronic health records by clinicians in the last several years.  

 
2. Data interoperability across EHR systems remains a substantial barrier to the development of a 

robust health IT infrastructure to support new care models and to health information exchange 
among providers and with patients to support patient care. 

 
3. Both reports called on HHS to advance standards and services to make it easier to pull data from 

EHRs and exchange it, as well as to build these requirements into meaningful use guidelines. Each 
report had the same goal, but recommended slightly different technical solutions for achieving the 
vision:  

a. The 2010 PCAST report called for the development of a “universal exchange language” that 
enables health IT data to be shared across institutions and the creation of the 
infrastructure that permits physicians and patients to combine patient data across 
institutional boundaries. 

b. By contrast, the 2014 JASON report recommended that EHR vendors be required to 
develop and publish APIs for medical-records data and demonstrate that data from their 
EHRs can be exchanged via these APIs and used in a meaningful way by third-party 
software developers.  

 
EHR interoperability is not merely a feat of technology.  Once accomplished, it can help to make more data 
available for the kinds of analyses that enable systems engineering.  It can also help practices (of any size) 
that have adopted EHRs serve their patients better because it will be easier for them to draw on and use 
data from the multiple sources where patients have received care. 
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Table 2. Example data resources throughout the Department of Health and Human Services.  

Selected HHS agencies 
and offices 

Selected data resources 

Administration for 
Children & Families 

Child Welfare Outcomes data, Head Start and Early Head Start program statistics 

Administration for 
Community Living 

National Residential Information Systems Project, National Survey of Area 
Agencies on Aging, National Survey of Older Americans Act Participants 

Agency for Healthcare 
Research and Quality 

National Healthcare Quality Report, National Healthcare Disparities Report, State 
Snapshots, Healthcare Cost and Utilization Project; Medical Expenditure Panel 
Survey [collaboration with CDC and Census Bureau], National Quality Measures 
Clearinghouse 

Agency for Toxic 
Substances & Disease 
Registry 

National Amyotrophic Lateral Sclerosis (ALS) Registry, National Toxic Substance 
Incidents Program, Rapid Response Registry survey instrument, Toxicological 
profiles for hazardous substances 

Centers for Disease 
Control and 
Prevention 

National Center for Health Statistics, National Vital Statistics System, National 
Health Interview Survey, National Health and Nutrition Examination Survey, 
National Health Care Surveys, Behavioral Risk Factor Surveillance System, 
National Program of Cancer Registries, Health Indicators Warehouse, WONDER 
online databases 

Centers for Medicare 
& Medicaid Services 

Hospital Compare, Physician Compare, Office of Information Products and Data 
Analytics, Hospital Charge Data, Nursing Home Compare, Physician Charge Data, 
National Health Expenditure Data, Medicaid Statistical Information System, 
Medicare Current Beneficiary Survey, Chronic Conditions Data Warehouse, 
Medicare claims data, Medicaid Statistical Information System data 

Food and Drug 
Administration 

Adverse Event Reporting System, Premarket Approvals, Recalls Database 

Health Resources and 
Services 
Administration 

Uniform Data System for health centers, Health Resources Comparison Tool, 
Health Professional Shortage Areas, National Center for Health Workforce 
Analysis data 

Office of the National 
Coordinator for Health 
IT 

Health IT Dashboard, National Survey on Health Information Exchange in Clinical 
Laboratories, Regional Extension Center program activity 

National Institutes of 
Health 

Health Information National Trends Survey; Patient Reported Outcomes 
Measurement Information System [PROMIS]; Surveillance, Epidemiology, and End 
Results Program [SEER] 

Substance Abuse & 
Mental Health 
Services 
Administration 

National Registry of Evidence-based Programs and Practices, National Survey on 
Drug Use and Health, Drug Abuse Warning Network, Behavioral Health Services 
Information System, Treatment Episode Data Set 

 

HHS has already started sharing these data more broadly though its open-data initiative, which is part of its 

broader open-government plan. Many of these data are now posted on HealthData.gov, which has catalogued 

over 1,000 HHS data sets along with data sets from multiple states.35 In addition, the Centers for Medicare and 

Medicaid Services (CMS) established the Office of Information Products and Data Analytics to maximize the use of 

CMS data by internal and external users (see Box 5).  

                                                           
35 See: http://www.hhs.gov/digitalstrategy/open-data/ or http://healthdata.gov/  

http://healthdata.gov/
http://www.hhs.gov/digitalstrategy/open-data/
http://healthdata.gov/
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One example of the transformative impact of open data in another industry is the Energy Information 

Administration (EIA), which serves as an objective and independent source of energy information on a wide range 

of issues—imports and exports, supply and demand, and production and inventories—for different energy 

sources; analyzes the source data to produce actionable information; and disseminates that information broadly. 

The legislation that created the EIA ensured that its products are released directly without a clearance process 

from other Department of Energy (DOE) offices, the Secretary, or the Office of Management and Budget (OMB), 

which has been important for its independence and objectivity. As a result, its products serve as a definitive source 

                                                           
36 Brennan, Niall. "Virtual Research Data Center Offers Secure Timely Access to Data at Lower Cost," The CMS Blog, Centers 

for Medicare and Medicaid Services, November 12, 2013. http://blog.cms.gov/2013/11/12/virtual-research-data-center-

offers-secure-timely-access-to-data-at-lower-cost/ 
37 See: http://www.medicare.gov/manage-your-health/blue-button/medicare-blue-button.html 

Box 5: CMS is Making Medicare Claims Data Available to Enrollees, Researchers, Accountable Care 
Organizations, Quality Reporting Organizations, and the Public36 

 

 Researchers can now access Medicare claims data through CMS’ Virtual Research Data Center 
(VRDC), a secure and efficient means for researchers to virtually access and analyze CMS’s vast 
store of health care data, at a much lower cost than traditional data-access mechanisms.  

 CMS is providing Accountable Care Organizations (ACOs) with monthly claims feeds covering the 
almost 3 million beneficiaries being cared for by physicians participating in the ACOs.   

 To help States coordinate care, CMS is now providing over 30 States with timely Medicare data for 
dual-eligible beneficiaries.  Medicare data are an essential tool for States as they try to improve 
quality and control costs for these beneficiaries.   

 The ACA authorized CMS to share Medicare data with approved qualified entities (QEs) for the 
purposes of provider quality reporting.  QEs combine Medicare claims data from CMS with claims 
data from other payers to create comprehensive reports on the performance of hospitals, 
physicians, and other health-care providers.  

 Beginning three years ago, Medicare enrollees have access to their own claims information.37  

 CMS is publicly releasing Medicare data at the provider level to promote transparency and spur 
innovation.   

o In May 2013, CMS released detailed information on average hospital charges for the 100 
most common Medicare in-patient admissions, followed in June by data on selected out-
patient procedures. These data have been downloaded more than 260,000 times, sparking 
a national debate on observed variation in hospital charges.  

o In April 2014 CMS released detailed information on services and procedures provided to 
Medicare beneficiaries by physicians and other health-care professionals. These data 
included more than 9 million lines of information, collectively covering more than 880,000 
unique providers, and provided unprecedented insights into how care is delivered in the 
Medicare program. Within the first week of posting, more than 150,000 users downloaded 
these data, which can be used to help consumers and other stakeholders compare the 
services provided and payments received by individual health-care providers. 

 

http://blog.cms.gov/2013/11/12/virtual-research-data-center-offers-secure-timely-access-to-data-at-lower-cost/
http://blog.cms.gov/2013/11/12/virtual-research-data-center-offers-secure-timely-access-to-data-at-lower-cost/
http://www.medicare.gov/manage-your-health/blue-button/medicare-blue-button.html
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of energy information for the Federal government, private sector, and the public; help to inform policy; help 

businesses understand the energy landscape; and help the public see broader trends and challenges.38  

 

There are also additional health data sources beyond HHS that could be leveraged—including other Federal 

sources, such as the Federal Employee Health Benefit Program, Veterans Health Administration (VHA), and the 

Department of Defense (DoD). Public-private partnerships that produce publicly available reports, such as the 

Patient-Centered Outcomes Research Institute (PCORI), also serve as useful data sources. PCORI conducts 

comparative effectiveness and patient-centered outcomes research. Disseminating comparative-effectiveness 

research and related scientific information to providers at the point of care enables improvement of clinical 

processes and provides an evidence base for improvement initiatives centered on better health at lower cost. 

 

Given the multiple resources currently available—from the National Center for Health Statistics to National 

Healthcare Quality Reports to Medicare claims data—HHS does not need to create a centralized data office. 

Progress would be accelerated, however, by inventorying data from multiple sources (including Federal health and 

social-support programs, Federal surveys, and public-health and surveillance programs), and building HHS’ 

capacity to analyze, use and release data across many sources. These rich data can help to reveal the multiple 

determinants of health, understand how a community’s context may lead to specific health challenges, and 

evaluate different interventions and strategies to improve health. Technical work would be needed to make these 

data actionable, and additional data-security and privacy protections would be required before these are broadly 

distributed.  

 

Recommendation 3: Provide national leadership in systems engineering by increasing the 
supply of data available to benchmark performance, understand a community's health, 
and examine broader regional or national trends. 

3.1: Health and Human Services should create a senior leadership position, at the Assistant 

Secretary level, focused on health-care transformation. The duties for this position should 

include: 

• Inventory existing data sources, identify opportunities for alignment and 
integration, and increase awareness of their potential; 

• Expand access to existing data through open-data initiatives; 
• Promote collaboration with other Federal partners and private 

organizations; and 
• Create a more focused and deep data-science capability through 

advancing data analytics and implementation of systems engineering.  
3.2: HHS should work with the private sector to accelerate public and private payer 
release of provider-level data about quality, safety, and cost to increase transparency 
and enable patients to make more informed decisions. 
 
(See Appendix G for illustrative examples of ways to build HHS data-science 
leadership).  

 

                                                           
38 This description was based on personal communication with Richard Newall and draws from: National Research Council. 

Principles and Practices for a Federal Statistical Agency, 5th edition, Washington, DC: National Academies Press, 2013. 
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Goal 3: Provide Technical Assistance in  

Systems-Engineering Approaches 
Health-care professionals and administrators will need technical support to apply systems-engineering approaches 

throughout their operations. This is especially true for clinicians working in smaller practices, who tend to have 

fewer technical capabilities available. Similarly, there are challenges when communities seek to apply systems 

methods and tools to improving the health of their community, as they, too, may have limited tools at their 

disposal.  

 

One of the earliest efforts to provide "boots-on-the-ground" support was through the agricultural Cooperative 

Extension System.39 As described in recent publications,40 the Extension System played a critical role in teaching 

farmers about new farming practices, developing new evidence on what worked, and helping people adapt the 

research to their particular situation.  This concept has been successfully applied to other sectors of the economy, 

such as through the Hollings Manufacturing Extension Partnership (MEP) at the National Institute of Standards 

and Technology (NIST) within the Department of Commerce. The MEP consists of regional centers that provide 

technical, scientific, and managerial assistance to smaller American manufacturing companies to identify and 

adopt new technologies. Surveys of participating companies have found positive impacts, reporting that 

companies have had $2.5 billion in new sales, saved $900 million in their costs, and created or retained over 60,000 

jobs.41 

 

Efforts to expand technical assistance in systems engineering can build on several existing efforts. The Veterans 

Health Administration (VHA) established Veterans Engineering Research Centers in 2009 to develop innovative 

care delivery models, incorporate engineering principles into health care, create education and training programs 

to share knowledge between engineering and health-care fields and provide guidance on engineering principles 

more broadly. Another health-care technical assistance effort is through the Quality Improvement Organizations 

(QIOs) and Quality Innovation Networks (QINs) supported by the Centers for Medicare and Medicaid Services 

(CMS), which work directly with Medicare providers to improve the effectiveness, efficiency, and quality of 

Medicare services. Similarly, the CMS Innovation Center has funded a three-year project, led by the Northeastern 

University Healthcare Systems Engineering Institute, to test the impact and viability of a network of health-care 

systems-engineering regional extension centers. And the Agency for Healthcare Research and Quality (AHRQ) 

recently announced support for a network of centers to assist small and medium-sized primary-care practices in 

implementing patient-centered outcomes research findings and building the capacity in such practices for 

incorporating this evidence moving forward.42 

                                                           
39 Cooperative Extension System offices can be found in every state.  See: http://www.csrees.usda.gov/Extension/  
40 See for instance: Gawande, A. “Testing, Testing,” The New Yorker, December 14, 2009. 
41 Schacht, Wendy. “Manufacturing Extension Partnership Program: An Overview,” Congressional Research Service. 

November 20, 2013. https://www.fas.org/sgp/crs/misc/97-104.pdf 

42 See: http://grants.nih.gov/grants/guide/rfa-files/RFA-HS-14-008.html and http://grants.nih.gov/grants/guide/rfa-

files/RFA-HS-14-009.html  

http://www.csrees.usda.gov/Extension/
https://www.fas.org/sgp/crs/misc/97-104.pdf
http://grants.nih.gov/grants/guide/rfa-files/RFA-HS-14-008.html
http://grants.nih.gov/grants/guide/rfa-files/RFA-HS-14-009.html
http://grants.nih.gov/grants/guide/rfa-files/RFA-HS-14-009.html
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Another example of the extension-service model is offered by the Regional Extension Centers (RECs) overseen by 

the Office of the National Coordinator for Health Information Technology (ONC), which seek to help providers with 

the adoption of electronic health records (EHRs) and health IT. These centers are particularly focused on providing 

technical support to clinicians in small, rural, and underserved areas and helping them become meaningful users 

of health IT. Several studies have suggested the RECs have been successful in supporting providers to achieve this 

goal. A Government Accountability Office study found that providers working with RECs were almost twice as likely 

to use EHR systems meaningfully compared to others.43 Another recent study found that the RECs recruited over 

130,000 primary-care providers, leading to 90 percent of these clinicians using an advanced EHR and almost half 

using health IT meaningfully.44 

 

There is also an opportunity to foster partnerships among organizations that operate with a strong, corporate 

process structure–Six Sigma, Lean, total quality management (TQM), and others–with their local health care 

systems providing care to the very people who make up those organizations.  This type of public-private 

partnership should be encouraged as it allows “localization and adaptation” of conventional systems engineering 

in health-care settings. It also creates an environment where the skills of high-performing companies, which have 

incorporated systems engineering into their processes, can be applied to teach, reengineer, and/or otherwise 

support a local hospital directly. It should in no way, however, be a substitute for what the market can and should 

develop, i.e., for-profit organizations that provide training and skills to health-care systems.   

 

Recommendation 4: Increase technical assistance (for a defined period of 3-5 years) to 
health-care professionals and communities in applying systems approaches.  

4.1: Health and Human Services should launch a large-scale initiative to provide 
hands-on support to small practices to develop the capabilities, skills, and tools to 
provide better, more coordinated care to their patients. This initiative should build 
on existing initiatives, such as the Office of the National Coordinator for Health 
Information Technology Regional Extension Centers and the Department of 
Commerce’s Manufacturing Extension Partnership. 

  

                                                           
43 “Electronic Health Records: Number and Characteristics of Providers Awarded Medicare Incentive Payments for 2011-

2012,” U.S. Government Accountability Office, October 24, 2013. http://www.gao.gov/products/GAO-14-21R.  

 

44 Lynch, K., et al. “The Health IT Regional Extension Center Program: Evolution and Lessons for Health Care 

Transformation,” Health Services Research, 49(1.2):421-437. 

http://www.gao.gov/products/GAO-14-21R
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Goal 4: Involve Communities in Improving  

Health-care Delivery 
Currently, systems-engineering principles have mostly been applied within health-care organizations, as those 

organizations have technical capabilities and structures for implementing these methods and tools. Yet, not all 

clinicians practice in larger organizations, and people spend most of their lives outside of the traditional health-

care system. A systems approach that optimizes the contributions of community resources and promotes 

coordination across various providers and agencies in a community will increase the likelihood of providing better 

health at lower cost. 

Positive results occur when partnering with communities 
For example, health-care delivery can improve when reengineering brings together health care and community 

partners, often using the patient-centered medical home concept as a key element. The work of Jeffrey Brenner 

in Camden, New Jersey provides a positive example of how clinicians can partner with non-clinical teams to serve 

the needs of severely ill patients, thereby better managing their condition while saving money. 45   Technical 

assistance is needed to accomplish this type of reengineering at the community level, such as teaching 

communities how to review community data, identify opportunities based on maps of health status patterns, and 

consider potentially relevant evidence-based programs to address those issues. (See Box 6 for an example of 

community involvement in care). 

 

System-based design can be helpful when rebuilding a community’s health infrastructure after a crisis.  Following 

Hurricane Katrina, the health-care infrastructure was devastated throughout New Orleans, especially the health-

care safety net. This natural disaster revealed underlying vulnerabilities, as the New Orleans safety net was 

geographically and financially consolidated in the Medical Center of Louisiana at New Orleans (Charity Hospital). 

Charity Hospital was the central hub serving a patient population with complex health needs due to chronic 

disease, high rates of uninsured individuals, and high poverty rates. The damage from Hurricane Katrina meant 

that this safety net no longer functioned, and the city had to completely rebuild it. Rather than rebuild a single, 

centralized, and vulnerable hospital, the city invested in a network of primary-care clinics across the city that 

provide team-based care and integrate mental health with primary care, addressing the multiple factors affecting 

a person’s health. This networked approach increases the resilience of the safety net, thereby improving its ability 

to withstand future disasters, and improves the preparedness of the community overall. Many of the important 

activities performed by the clinic network were supported by Federal grants and philanthropy, since current 

payment models do not reward these actions financially. The future of this initiative depends on an improved 

payment system, or the results will be unsustainable (see Goal 1).46  

                                                           
45 See: http://www.camdenhealth.org/  
46 (1) DeSalvo, Karen. “Community Health Clinics: Bringing Quality Care Closer to New Orleanians,” The New Orleans index 
at Five: Reviewing Reforms After Hurricane Katrina, Brookings Institution and Greater New Orleans Community Data Center, 
August 2010. (2)  DeSalvo, K.B., et al. “Community-Based Health Care for ‘The City that Care Forgot,’” Journal of Urban 
Health, 82(4):520-523, 2005. (3) DeSalvo, K.B. and S. Kertesz. “Creating a More Resilient Safety Net for Persons with Chronic 
Disease: Beyond the ‘Medical Home,’”Journal of General Internal Medicine 22:1377-1379, 2007. 

http://www.camdenhealth.org/


27 

 
Box 6: Improving care transitions with the community—CARE Network47 

 
Many patients return to the hospital shortly after being discharged—almost one-fifth of Medicare patients and 
one-tenth of privately insured adults return to the hospital within a month, although this rate has declined 
recently.48 There are multiple reasons why it is a challenge to keep patients healthy when they leave the hospital, 
from helping patients understand their treatment, to ensuring medication and supplies are available, to 
arranging transportation to appointments, to accommodating patients’ overall living conditions. Some of these 
challenges can be met directly by the health-care system, while others require partnerships with the community.  
 
Queen of the Valley Medical Center, in Napa County, California, developed an initiative to help patients stay 
healthy as they transitioned from the hospital to their home. The effort focused specifically on reducing 
readmissions to hospitals and emergency-room use for low-income adults and vulnerable older adults with 
complex health needs, using the CARE Network (Case Management, Advocacy, Resource/Referral, Education) 
for addressing these challenges. There are specific challenges for implementing this work in Napa County given 
the diversity of its population, number of languages spoken, and varying socioeconomic status (with one-quarter 
of the population living below 200 percent of the Federal poverty line). 
 
The CARE network uses a team-based approach to ensure that a patient’s needs are being met, coordinating 
between medical services and other resources. For example, a team consisting of a social worker and nurse will 
visit the patient at home to ensure a patient knows how to manage his or her treatment and to discuss the 
supports needed to make that happen—housing, food, transportation to medical appointments, behavioral 
health needs, and necessary medications. In some cases, this may involve help in navigating the health-care 
system; in other cases this may involve coordinating with social services and community organizations. The team 
continues to visit the home until the patient has the knowledge and support services to manage his or her own 
care and health. 
 
Early results are promising. During the 2012 fiscal year, the program was associated with a 50 percent reduction 
in hospitalizations and a 60 percent decrease in using the emergency room, while the patients were 20 percent 
less likely to be readmitted to the hospital compared to similar patients. 
 
 

  

                                                           
47 (1) Robert Wood Johnson Foundation. "Coordinating Social and Health Services Improves Care Transition 

Process," Promising Practices from the Field, February 15, 2013. http://www.rwjf.org/en/about-rwjf/newsroom/newsroom-

content/2013/02/community-wide-safety-net-improves-care-transitions.html. (2) St. Joseph Health. "Reducing 

Hospitalizations, Readmissions and Inappropriate Use of Emergency Services," San Francisco. 

http://sftest.chausa.org/docs/default-source/2013-assembly/c2-reducing-hospitalizations-codron-silva.pdf?sfvrsn=2  
48(1) Gerhardt, Geoffrey, et al. "Evaluating Whether Changes in Utilization of Hospital Outpatient Services Contributed to 

Lower Medicare Readmission Rate," Medicare and Medicaid Research Review 4:1, 2014. 

http://www.cms.gov/mmrr/Downloads/MMRR2014_004_01_b03.pdf (2) Barrett, Marguerite, et al. “Conditions With the 

Largest Number of Adult Hospital Readmissions by Payer,” Issue brief No. 172, 2014. http://www.hcup-

us.ahrq.gov/reports/statbriefs/sb172-Conditions-Readmissions-Payer.jsp 

http://www.rwjf.org/en/about-rwjf/newsroom/newsroom-content/2013/02/community-wide-safety-net-improves-care-transitions.html.
http://www.rwjf.org/en/about-rwjf/newsroom/newsroom-content/2013/02/community-wide-safety-net-improves-care-transitions.html.
http://sftest.chausa.org/docs/default-source/2013-assembly/c2-reducing-hospitalizations-codron-silva.pdf?sfvrsn=2
http://www.cms.gov/mmrr/Downloads/MMRR2014_004_01_b03.pdf%20(2)
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb172-Conditions-Readmissions-Payer.jsp
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb172-Conditions-Readmissions-Payer.jsp
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Opportunities exist for expanding community engagement in  

health-care delivery 
 

New delivery-system models and payment programs offer an opportunity to engage communities and states 

around systems-engineering approaches for improving health-care delivery. The State Innovation Model grants 

from CMS have provided a strong platform for improvement and reengineering health-care operations, and the 

Community-based Care Transitions Program brings together community stakeholders to reduce hospital 

readmissions for high-risk Medicare patients.50 These are only examples of the multiple programs currently 

underway, with more being tested by the CMS Innovation Center that could be leveraged.  

 

Another opportunity is to build upon the infrastructure created by the Beacon Community Program, which sought 

to demonstrate the potential for population-based health improvement by leveraging health IT and redesigning 

care delivery processes.51 For example, the Southeast Minnesota Beacon Community wanted to develop new 

capabilities for exchanging data across its community. As part of its planning process, it convened a diverse group 

                                                           
49 Hussey, Peter, et al. “From Pilots to Practice: Speeding the Movement of Successful Pilots to Effective Practice,” 

Discussion Paper, Institute of Medicine, April 23, 2013. http://www.iom.edu/~/media/Files/Perspectives-

Files/2013/Discussion-Papers/VSRT-VILC-Pilots.pdf  
50 See: http://innovation.cms.gov/initiatives/state-innovations/ and http://innovation.cms.gov/initiatives/CCTP/ 
51 (1)"Beacon Community Program,” HealthIT.gov, n.d. http://www.healthit.gov/policy-researchers-implementers/beacon-

community-program (2) Rein, Alison, et al. “Beacon Policy Brief 1.0: The Beacon Community Program, Three Pillars of 

Pursuit,” HealthIT.gov, June 3, 2012. http://www.healthit.gov/sites/default/files/pdf/beacon-brief-061912.pdf (3) “The 

Beacon Community Experience: Illuminating the Path Forward,” HealthIT.gov, May 22, 2013. 

http://www.healthit.gov/policy-researchers-implementers/beacon-community-experience-illuminating-path-forward (4) 

Rein, Alison, et al. “Beacon Policy Brief: Building a Foundation of Electronic Data to Measure and Drive Improvement,” 

HealthIT.gov, August 2013. 

http://www.healthit.gov/sites/default/files/beacon_quality_measurement_brief_final_14aug13.pdf 

 
Box 7: Assisting communities using systems approaches—ReThink Health49 

 
One example of using systems approaches at the community level is ReThink Health, which worked with local 
health leaders in Pueblo, Colorado to model all parts of the health-care system and all factors influencing health 
in a community.  (Pueblo is a small county where 40 percent of residents are poor or unemployed, 1 in 6 is 
uninsured, and there are poor health outcomes for those with heart disease, diabetes, and other illnesses.)  The 
community leaders used this model to consider the effectiveness of different policy strategies, identify potential 
bottlenecks or unsustainable funding, and understand the timeline for results. After using the model, 
community leaders put together a suite of policies to address the many underlying factors affecting problems 
facing their community, such as obesity and unintended pregnancy. This work is at an early stage, and the 
evaluation is ongoing.  Knowledge has been gained in the process of community-wide decision making, such as 
the importance of involving groups beyond the traditional health-care system and the need for multiple policies 
to address the many factors affecting health. 
 

http://www.iom.edu/~/media/Files/Perspectives-Files/2013/Discussion-Papers/VSRT-VILC-Pilots.pdf
http://www.iom.edu/~/media/Files/Perspectives-Files/2013/Discussion-Papers/VSRT-VILC-Pilots.pdf
http://innovation.cms.gov/initiatives/state-innovations/
http://innovation.cms.gov/initiatives/CCTP/
http://www.healthit.gov/policy-researchers-implementers/beacon-community-program
http://www.healthit.gov/policy-researchers-implementers/beacon-community-program
http://www.healthit.gov/sites/default/files/pdf/beacon-brief-061912.pdf
http://www.healthit.gov/policy-researchers-implementers/beacon-community-experience-illuminating-path-forward
http://www.healthit.gov/sites/default/files/beacon_quality_measurement_brief_final_14aug13.pdf
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of stakeholders within the community (public-health departments, school districts, long-term care facilities, a 

statewide quality-performance-measures consumer organization,52 and health-care organizations) and was able 

to adopt a comprehensive strategy. This strategy included expansion of EHR use among providers in public health 

departments, development of standard ways to capture and exchange continuity-of-care information, and 

establishment of a network for transferring health information between health-care providers. As a result, these 

new data capabilities provide tools for multiple organizations across the community to help keep people healthy.53 

The Southeast Minnesota Beacon Community, as well as its peers across the country, demonstrated that expanding 

health-IT infrastructure requires a strong governance system that incorporates stakeholder perspectives across the 

community to promote buy-in and coordinate across organizations.54 

 

Community health needs assessments can generate incentives for partnerships with the community. These 

assessments help organizations understand the health needs of a community, such as a hospital’s service area, a 

county, or region. Examples of current programs in this area include: 

-  The Affordable Care Act (ACA) requires tax-exempt hospitals to conduct a community health-needs 
assessment every three years and to update every year their implementation strategy to address targeted 
needs. 

- The Centers for Disease Control and Prevention (CDC), in conjunction with the Robert Wood Johnson 
Foundation, supports the voluntary accreditation of local and State health departments through the Public 
Health Accreditation Board (PHAB). As part of gaining accreditation, the Board requires that departments 
conduct community health assessments. 

- Community health centers are required to understand and address the health status and medical needs 
of vulnerable populations in their service areas as a condition for taking part in Federal programs or 
incentives for community health centers. 

 

These assessments could be leveraged to increase the use of systems methods and tools. For example, 

requirements and guidelines could be revised so that the community is considered from a systems perspective, 

systems-engineering initiatives are conducted with partners in their communities, and progress is measured across 

the entire community in a systematic method. These requirements could be combined with technical assistance 

and resources to help with capacity-building in systems-engineering processes (see section on technical 

assistance). Combined with other recommendations, this expansion of needs-assessment activities could catalyze 

a powerful grassroots set of systems-engineering activities nationally, including hospitals, provider organizations, 

health departments, local foundations and non-profits, employers, schools, and many other stakeholders at local 

and regional levels. 

 

Recommendation 5: Support efforts to engage the community in systematic health-care 
improvement.  

5.1: Health and Human Services (HHS) should continue to support State and local 
efforts to transform health-care systems to provide better care quality and overall 
value. 
5.2: Future Center for Medicare and Medicaid Services (CMS) Innovation Center 
programs should, as appropriate, incorporate systems-engineering principles at the 

                                                           
52 See: Minnesota Community Measurement at http://mncm.org/ 
53McKethan, A., et al. “An Early Status Report On The Beacon Communities’ Plans For Transformation Via Health 

Information Technology,” Health Affairs 30(4): 782-788, 2011. Also, see references at footnote 48. 
54 Ibid. 

http://mncm.org/
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community level; set, assess, and achieve population-level goals; and encourage 
grantees to engage stakeholders outside of the traditional health-care system. 
5.3: HHS should leverage existing community needs assessment and planning 
processes, such as the community health-needs assessments for non-profit 
hospitals, ACO standards, health-department accreditation, and community health-
center needs assessments, to promote systems thinking at the community level.  



31 

 

Goal 5: Share Lessons Learned from  

Successful Improvement Efforts  
Some organizations are successfully using systems engineering to improve their operations, but the knowledge 

they have gained is not widely shared. These organizations have developed new improvement tools, identified the 

resources and circumstances needed for implementation, and uncovered the barriers that may limit success. 

Communicating the lessons learned can accelerate the efforts of those just beginning their system improvement 

efforts. 

 

More research is needed to develop evidence about what works. Several Federal agencies have supported research 

on systems-engineering approaches—for example, the Agency for Health Research and Quality (AHRQ) has 

supported research on industrial and systems engineering in health care, and the National Science Foundation 

(NSF) and AHRQ have supported research on systems modeling to improve health systems. Beyond Federal 

programs, the Patient-Centered Outcomes Research Institute (PCORI) has announced initiatives aimed at 

improving health-care systems through engineering principles, and private foundations are also investing in these 

efforts. Further research could help uncover new knowledge, while expanded communication efforts could ensure 

the results are applied broadly. 

 

There is another opportunity to learn what works through Federal programs that directly provide clinical care, 

such as the Veterans Health Administration (VHA) and Defense Health Agency (DHA). The VHA was an early leader 

in applications of systems engineering, and DHA has similarly leveraged systems methods and tools for serious 

conditions, such as traumatic brain injury.  Greater dissemination of the knowledge gained from these practical 

experiences could assist more organizations in systems methods and tools. 

 

One important dissemination channel is through convening and learning collaboratives. The Hospital Engagement 

Networks for the Partnership for Patients provides this type of learning collaborative for sharing best practices,55 

while the Center for Medicare and Medicaid Services (CMS) Innovation Centers offer a learning and diffusion group 

using a wide range of techniques to enable learning on a broad scale. Another example of collaborative approaches 

is the multi-state collaborative supported by the Milbank Memorial Fund. The goal of the collaborative is to 

support practices as they transition to Patient-Centered Medical Homes (PCMHs), a model of primary care that 

seeks to be patient-centered, comprehensive, coordinated, and accessible. The project brings together State-

convened multi-payer PCMH efforts to share best practices and promote collaborative learning, encourage 

alignment in the PCMH programs offered by different payers, and support common evaluation and quality 

improvement.  

 

Another useful way to share lessons learned is by using awards and prizes. Awards can provide an incentive by 

improving an organization’s reputation, by a financial incentive attached to the award, or both. Beyond the 

                                                           
55 "Hospital Engagement Networks,"  Centers for Medicare and Medicaid Services. 

http://partnershipforpatients.cms.gov/about-the-partnership/hospital-engagement-

networks/thehospitalengagementnetworks.html 

file://ds/sharedir/ostp/_--PCAST/_Obama%20Administration%20PCAST%20Activities/Health%20Systems%20Eng/__Report%20text/%3chttp:/partnershipforpatients.cms.gov/about-the-partnership/hospital-engagement-networks/thehospitalengagementnetworks.html%3e.
file://ds/sharedir/ostp/_--PCAST/_Obama%20Administration%20PCAST%20Activities/Health%20Systems%20Eng/__Report%20text/%3chttp:/partnershipforpatients.cms.gov/about-the-partnership/hospital-engagement-networks/thehospitalengagementnetworks.html%3e.
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incentive to participate, prizes and awards also provide an inventory of what works. There are already examples 

in health care where prizes promote action in important areas, such as the Monroe E. Trout Premier Cares Award 

to recognize organizations that support people excluded by or underserved by the traditional health-care system 

or the American Hospital Association NOVA Awards that acknowledge programs improving the health of the 

community.56 There are opportunities to use awards and prizes to expand systems engineering in health care, 

building on existing ones—like the Shingo Prize57 and Baldrige award (see Box 8)—that raise awareness of 

performance excellence.  

 

 

Recommendation 6: Establish awards, challenges, and prizes to promote the use of systems 

methods and tools in health care.  

6.1: Health and Human Services and the Department of Commerce should build on the 
Baldrige awards to recognize health-care providers successfully applying system engineering 
approaches.  

                                                           
56 (1) "AHA NOVA Award," Association for Community Health Improvement. American Hospital Association, 2013. 

http://www.aha.org/about/awards/NOVA.shtml (2)  "Premier Cares Award: Spotlighting Innovative Programs to Help the 

Medically Underserved," Premier, Inc. 

https://www.premierinc.com/wps/portal/premierinc/public/aboutpremier/socialresponsibility/caresaward  
57 "Shingo Prize Recipients," The Shingo Institute, Utah State University, 2008.  http://www.shingoprize.org/shingo-

recipients.html   
58 U.S. Department of Commerce. "Baldridge Performance Excellence Program," The National Institute of Standards and 

Technology, March 25, 2010. http://www.nist.gov/baldrige/ 

 

 

Box 8: Recognizing successful use of systems engineering— 
Baldrige Performance Excellence Program58 

 

The National Institute of Standards and Technology (NIST) Baldrige Performance Excellence Program is a U.S. 
public-private partnership program designed to recognize and promote performance excellence. The program 
was established to identify and recognize high-performing companies, develop criteria for evaluating 
improvement efforts, and share best practices broadly.  The Baldrige program raises awareness about the 
importance of performance improvement and provides tools and criteria to help organizations undertake that 
work. The program was expanded to include health-care and education organizations in 1999 and to 
nonprofit/government organizations in 2005.  
 
There are seven categories of criteria to help organizations identify their strengths and opportunities for 
improvement: leadership; strategic planning; customer focus; measurement, analysis, and knowledge 
management; workforce focus; operations focus; and results. The criteria focus on results—not procedures, 
tools, or organizational structure—in order to encourage creative, adaptive, and flexible approaches. Most 
importantly, the criteria support a systems perspective both to align goals across an organization and to 
encourage cycles of improvement with better feedback between improvement initiatives and its results. 
 
Over the past decade, an increasing proportion of these awards has been to health-care organizations. Last year, 
all of the winners were from the health-care and education sectors, which shows the appetite for improving the 
ways health care is organized and delivered. 
 

http://www.aha.org/about/awards/NOVA.shtml
https://www.premierinc.com/wps/portal/premierinc/public/aboutpremier/socialresponsibility/caresaward
http://www.shingoprize.org/shingo-recipients.html
http://www.shingoprize.org/shingo-recipients.html
http://www.nist.gov/baldrige/
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Goal 6: Train Health Professionals in  

New Skills and Approaches 
Given changes in the way health care is delivered and an improved understanding of the many factors affecting a 

patient’s health, health professionals of the future will need new skills to succeed. They will need effective 

communication and collaboration skills to work in teams, a commitment to lifelong learning to manage the flow 

of new evidence, and an appreciation and understanding of routine improvement methods. Expertise in systems 

engineering is especially critical as such tools can rarely be applied in a cookbook fashion, but rather need to be 

tailored to local circumstances to have the greatest chance of success. 

 

Because systems science and systems engineering are central to improving health outcomes and health care’s 

performance, system sciences and systems engineering need to be much more firmly and formally embedded in 

the training of all health-care professionals. It is crucial that both the knowledge of systems science and the skills 

of implementing the principles in health care are emphasized.59 To this end, education must involve opportunities 

for interprofessional problem-solving and for building capacity for collaboration that facilitates practice change. 

 

At present, clinical education and training falls short of this vision. Most clinicians were not trained in using 

systems-engineering approaches, and many clinicians may not even recognize that systems methods and tools 

could be helpful for improving care. Yet there are reasons for optimism. Several universities are leading the way 

by incorporating systems engineering directly into the curriculum for health professionals of all kinds (see Box 9 

for an example of integrating systems engineering in nursing education). In addition to training clinicians about 

systems engineering tools, there is an opportunity to teach engineers about applying their tools in a health care 

environment. Some institutions have started internship opportunities for undergraduate and graduate students 

to work in hospitals and health systems, and others have begun joint classes where engineers and clinicians learn 

together about applying engineering concepts to care.60  More broadly, organizations such as the Accreditation 

Council on Graduate Medical Education (ACGME) have already taken steps under their New Accreditation System 

and the Clinical Learning Environment Review to spotlight the need for trainees to develop competence in 

systems-based patient safety and quality improvement related tools. The Association of American Medical 

Colleges (AAMC) is addressing the need to develop skills related to systems engineering in medical schools; the 

American Association of Colleges of Nursing (AACN) includes organizational and systems leadership as an essential 

element of nursing education, particularly at the graduate levels; the American Medical Association (AMA) has 

launched an Accelerating Change in Medical Education Initiative to expand training in systems based practice and 

practice based improvement; and multiple clinical certifying boards have included practice-improvement modules 

in their maintenance-of-certification process. These are all positive developments and lay the groundwork for 

further improvement.  

                                                           
59Some institutions, e.g., Arizona State University and Dartmouth College, offer programs in the science of health care 

delivery. See: https://chs.asu.edu/shcd/academic-programs and  http://tdchcds.dartmouth.edu/  
60 See, for example: University of Wisconsin (https://www.xcdsystem.com/shs/proceedings/prof38.html) and Purdue 
(https://engineering.purdue.edu/IE/ImpactMagazine/ie-impact-
magazine2/Purdue_IE%20Impact%20Magazine_Fall%202013.pdf) 

https://chs.asu.edu/shcd/academic-programs
http://tdchcds.dartmouth.edu/
https://www.xcdsystem.com/shs/proceedings/prof38.html
https://engineering.purdue.edu/IE/ImpactMagazine/ie-impact-magazine2/Purdue_IE%20Impact%20Magazine_Fall%202013.pdf
https://engineering.purdue.edu/IE/ImpactMagazine/ie-impact-magazine2/Purdue_IE%20Impact%20Magazine_Fall%202013.pdf
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Box 9: Training nurses in systems engineering 
 

Nurses practice in a variety of roles, and systems engineering informs all of those roles—from providing direct 
care, to overseeing quality improvement, to leading organizations. Nurses are well-positioned to lead and 
participate in systems improvement because of the coordinating role they play among the patient, family, and 
care team, which helps to ensure continuity. From a process-design perspective, nurses contribute to continuity 
and communication among the team, coordinate care across settings, provide patient and family education and 
coaching, and collect and evaluate quality data to improve outcomes.  
 
Nursing schools have evolved to teach these important skills. For example, the Gordon and Betty Moore 
Foundation established the Betty Irene Moore School of Nursing at UC Davis in 2009, with the explicit mission 
to improve health systems and advance health through nursing leadership. 61 Here, nurses study for graduate 
degrees (MS and PhD) in Nursing Science and Health Care Leadership, in a core curriculum that emphasizes 
systems engineering, implementation science, leadership, organizational change theory, quality improvement, 
interprofessional collaboration, and stakeholder engagement. Master’s degree students complete 1 year of 
fieldwork in health-care organizations designing and implementing systems improvement projects, applying 
didactic learning to real-world complex problems. Through this experience, they build skills in problem analysis, 
stakeholder engagement in defining the problem and designing the solution, and business and sustainability 
issues to ensure best practices endure. The PhD students frame research questions using principles of systems 
engineering and implementation science and tackle complex problems in health care and health. Early graduates 
of this program are assuming leadership positions, and several have successfully designed and now occupy new 
roles in health-care systems emphasizing quality improvement. 
 

 

There are several policy options that build on existing Federal roles in education and training for physicians, nurses, 

pharmacists, physical therapists, behavioral health practitioners, health professionals, and health-care 

administrators. Current Federal education programs are diverse, ranging from loan repayment programs for 

practicing in medically underserved areas, supporting graduate medical education, and sponsoring continuing 

education events. The existing education programs could be leveraged to ensure more clinicians and others 

working in the health-care system have the needed skills and competencies in systems approaches. 

  

Recommendation 7: Build competencies and workforce for redesigning health care.  

7.1: Health and Human Services should use a wide range of funding, program, and partnership levers 
to educate clinicians about systems-engineering competencies for scalable health-care improvement. 
7.2: HHS should collect, inventory, and disseminate best practices in curricular and learning activities, 
as well as encourage knowledge sharing through regional learning communities. These functions 
could be accomplished through the new extension-center functions.  
7.3: HHS should create grant programs for developing innovative health-professional curricula that 
include systems engineering and implementation science, and HHS should disseminate the grant 
products broadly. 
7.4: HHS should fund systems-engineering centers of excellence to build a robust specialty in Health 
Improvement Science for physicians, nurses, health professionals, and administrators. 
 

                                                           
61 See: http://www.ucdmc.ucdavis.edu/nursing/ 

http://www.ucdmc.ucdavis.edu/nursing/
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Summary and Conclusions 
Given recent successes in expanding access to the health-care system, it is now time to ensure that all patients 

have access to safe, high quality, affordable care. One important tool for addressing these challenges is through 

systems engineering, which has improved quality, reliability, and overall value in other industries. These methods 

and tools have similar potential for health care, as evidenced by a small number of health-care organizations that 

have applied these principles to their own operations. There are several challenges that are limiting the spread of 

this concept—including technical and infrastructure, policy, cultural, and organizational barrier. Given the diverse 

challenges, this report identifies a comprehensive set of recommendations to encourage the use of systems 

engineering by: 

 

1. Accelerating alignment of payment systems with desired outcomes,  
2. Increasing access to relevant health data and analytics,  
3. Providing technical assistance in systems-engineering approaches,  
4. Involving communities in improving health-care delivery, and  
5. Sharing lessons learned from successful improvement efforts,  
6. Training health professionals in new skills and approaches.  

 
By implementing these recommendations, which support and reinforce each other, systems approaches can 

become widely used tools for improving the health of all Americans while ensuring that health care remains 

affordable for families, businesses, and the Nation.  
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Appendix A: Systems Engineering Overview  
 

What is it? An interdisciplinary approach to analyze, design, manage, and/or measure a complex system with 

efforts to improve it (through increased efficiency, productivity, quality, safety, and other factors).  

 

How are systems formed? In the context of systems engineering, systems are interconnected elements (processes, 

people, products) that, when connected, form an entity (an organization, a finished good, a completed service).   

 Systems need boundaries.  System boundaries can be designed to include the entire system’s life cycle 

(cradle to grave) or just single components (vehicle assembly line, patient-clinician in-office interaction). 

 Systems should be stakeholder-focused.  Systems should be developed by concentrating on (internal 

and/or external) stakeholder needs.  System improvements should enhance (add value) to the impacted 

stakeholders.  

 Systems are data-driven.  Systems have clear measurable goals defined to assist with the analysis of the 

problem as well as impact of implemented solution.  The outcomes of these goals are measured with data 

collected. 

 

How is it operationalized? System engineering processes typically include several sequential steps, leading from 

problem investigation to solution evaluation.  Depending on the strategy taken to analyze the system, steps to 

operationalize can include:  

 Problem/Needs Definition 

 Modeling the System 

 Analysis of Alternatives 

 Implementation of Selected Alternative 

 Assessment of Performance of Improved System 

 

What strategies are used for improvement?  Different and multiple strategies can be used depending on the 

system characteristics (type, size, boundaries, etc.).  
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Appendix B: Selected Examples of  

Systems Engineering in Health Care 
There are many examples where systems engineering has been applied to improve health care. This appendix 

describes some of these examples to illustrate the potential range and impact from these methods and tools.  

Redesigning a hospital pharmacy with systems engineering 
Impacts can be similarly significant at a smaller scale. Figure B-1 illustrates the change in workflow that occurred 

after a systems-engineering intervention in one clinical pharmacy. Before, different people would go to the same 

place to search for filled prescriptions and materials, unbeknownst to each other, which led to waste in terms of 

motion and overprocessing. The systems-engineering effort identified several specific challenges, for which 

targeted changes were made, leading to a streamlined process, less overproduction waste, and reduced 

unnecessary motion. 

 

       
Figure B-1. Workflow in one pharmacy unit before (left) and after (right) systems-engineering methods were used.62 

Addressing alcohol abuse in San Francisco  
The City and County of San Francisco saw very high rates of individuals coming to the emergency room with alcohol 

abuse events. To deal with this problem, the localities sought to re-engineer how the community handled alcohol 

abuse events, with the goal of reducing the frequency that alcohol-dependent people were treated by hospital 

emergency departments. To do so, they created “The Sobering Center,” which serves as a physical place where 

inebriated individuals can rest while they are under the influence of alcohol. These individuals are referred to the 

Sobering Center by emergency services, police, social workers, and emergency departments, which requires 

collaboration among many different organizations to reconsider their processes. In terms of results, the Sobering 

Center has  provided services to over  8,000 people, has prevented over  29,000 unnecessary emergency depart- 

  

                                                           
62 The diagram and related information were provided by the Oregon Health & Science University (OHSU). 

http://www.ohsu.edu/xd/  

http://www.ohsu.edu/xd/
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ment visits and ambulance transports, and thereby has saved costs. Furthermore, it provides additional supports 

for the people using the Center by connecting them to other social-support services.63   

Coordinating care across the community: Vermont Blueprint for Health 
The Vermont Blueprint for Health was created to improve health care delivery across the State and thereby 

improve people’s health. This Statewide public-private initiative is organized around advanced primary care 

practices, which are recognized as patient centered medical homes by the National Committee for Quality 

Assurance (NCQA). Recognizing that most practices in the State are small, the Blueprint supports each practice 

with robust health information technology and multi-disciplinary community health teams. These locally-based 

teams bring together professionals from social work, nursing, and behavioral health help to coordinate care for all 

patients, identify those with the greatest health needs, and ensure that all are able to manage their health. This 

project is supported by all payers in Vermont—including Medicaid, Medicare, and private payers—to ensure 

funding remains sustainable. The Blueprint has seen favorable outcomes for patients helped by both the medical 

homes and community health teams. In 2012, those patients had lower health care expenditures (20 percent less 

for children, 10 percent less for adults younger than age 65), were more likely to receive evidence-based preventive 

services, and were less likely to be hospitalized. The Blueprint continues its work and is expanding further in the 

State.64 
 

 

  

                                                           
63 Smith-Bernardin, Shannon, et al. "Safe Sobering: San Francisco’s Approach to Chronic Public Inebriation." Journal of 

Health Care for the Poor and Underserved (Project Muse )23, 2012: 265-70. 

https://www.sfdph.org/dph/files/huh/JHealthCarePoorUnderserved2012Smith-Bernardin.pdf  
64 (1) Bielaszka-DuVernay, C. “Vermont’s Blueprint for medical homes, community health teams, and better health at lower 

cost,” Health Affairs (Millwood) 30(3):383-386, 2011. 

http://hcr.vermont.gov/sites/hcr/files/pdfs/VTBlueprintforHealthAnnualReport2013.pdf (2) Institute of Medicine. “Best 

Care at Lower Cost: The path to continuously learning health care in America,” Washington, DC: National Academies Press, 

2012. 

https://www.sfdph.org/dph/files/huh/JHealthCarePoorUnderserved2012Smith-Bernardin.pdf.
http://hcr.vermont.gov/sites/hcr/files/pdfs/VTBlueprintforHealthAnnualReport2013.pdf
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Appendix C: Glossary 
 

Agile Management: flexible approach focused on understanding stakeholder needs through incremental, iterative 

changes in the system; changes are evaluated after each implementation to determine next steps. Common tools 

include wikis and project-management software. 

 

Business Process Management: cross-functional, iterative approach to optimize processes and knowledge 

transfers as changes occur in the system.  Most common tools are software packages (vendors include IBM, Oracle) 

implemented to manage workflows, documents, and processes.   

 

Complexity Science: study of how “Complex Adaptive Systems” perform and what influences their behavior. 

Because some parts of the system are “animate” – or respond on their own to inputs and the environment – 

human systems tend to be “complex” and “adaptive,” which has implications for how they are managed.  

 

Human Factors: study of the cognitive and environmental influences on human performance. 

 

Lean Enterprise System: holistic approach focused on removal of “wastes” in the entire product life cycle; 

emphasizes continuous improvement, organizational learning, and dynamic process flows.  Common tools include 

kaizen “improve for better” events and value-stream mapping. Also known as Toyota Production System, just-in-

time (JIT) manufacturing. 

 

Lean Six Sigma: combination of Lean Enterprise System and Six Sigma best practices; emphasizes using problem-

solving Six Sigma tools to remove wastes identified in Lean. 

 

Microsystem: system nested within a larger system. In health care, this could include a critical care unit, emergency 

response network, or blood bank inside a larger health care organization. A challenge is that a microsystem may 

be optimally functioning for its own purposes, but the larger organization may have poorer performance because 

it does not consider how the individual microsystems work together. 

 

Performance Improvement: measurable improvement (intent) of functioning systems (context) of care. It is 

frequently not possible to “control” the environment of or multiple inputs into these functional systems or 

understand the impact of all the combinations and permutations of the inputs. 

 

Process Improvement: sciences of improving system performance including methods such as Lean and Six-Sigma. 

 

Quality Management: see performance improvement. 

 

Queuing Theory, Flow, and the Theory of Constraints: study of how people and materials move or flow through 

a system.  
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Reliability And Maintainability: study of high reliability in system design and performance and its determinants 

and requirements.  

 

Six Sigma: formalized approach to reduce variation with defined operational steps to problem-solving (using the 

DMAIC model – Define, Measure, Analyze, Improve, Control).  Popularized by Motorola and GE. Common tools 

include cause and effect “fishbone” diagrams, sigma calculations, and control charts. 

 

Statistical Process Control: science of measuring system performance over time.  

 

System: set of interdependent parts that share a common purpose. There are 3 key aspects of this definition. First, 

a system shares a common purpose or goals. Second, the system is made up of several parts.  Third, the parts are 

interdependent. There are systems, often termed systems of systems, where the component systems have 

conflicting goals.  Health care delivery is such a system. 

 

Systems engineering: interdisciplinary field that designs and manages complex projects (systems) over their life 

cycles. It consider issues such as system purpose, architecture, environment, materials reliability, logistics, work-

processes, optimization methods, risk management, coordination of different teams, evaluation measurements, 

cost, schedule, and much more, all of which gains complexity when dealing with large, complex projects or 

systems.  

 

Systems science: study of system performance with the objective of system performance improvement. In health 

care, this would mean achieving better results for patients. System science is an interdisciplinary field incorporating 

systems engineering; social sciences; complexity science; queuing theory, flow, and the theory of constraints; 

human factors; reliability and maintainability; process improvement; and statistical process control. 
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Appendix D: Abbreviations 
AAMC–Association of American Medical Colleges 

 

ACA–Patient Protection and Affordable Care Act  

 

ACGME–Accreditation Council for Graduate Medical Education 

 

ACO–Accountable Care Organization  

 

AHA- American Hospital Association  

 

AHRQ–Agency for Healthcare Research and Quality  

 

AMA–American Medical Association 

 

ARRA–American Recovery and Reinvestment Act  

 

CDC–Centers for Disease Control & Prevention  

 

CMS–Centers for Medicare & Medicaid Services  

 

DoD–Department of Defense 

 

DOE– Department of Energy 

 

EHR–Electronic Health Record  

 

EIA–Energy Information Administration 

 

FDA–Food and Drug Administration  

 

GAO–Government Accountability Office 

 

HIE–Health Information Exchange  

 

HITECH–Health Information Technology for Economic and Clinical Health Act 

 

HHS–U.S. Department of Health and Human Services  

 

HRSA–Health Resources and Services Administration 
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IOM–Institute of Medicine  

 

JASON–An independent scientific advisory group that provides consulting services to the U.S. government on 

matters of defense science and technology. It was established in 1960. The name of the group is not an acronym. 

 

MEP–Hollings Manufacturing Extension Partnership 

 

NIH–National Institutes of Health 

 

NIST–National Institute of Standards and Technology  

 

NSF–National Science Foundation 

 

ONC–Office of the National Coordinator for Health Information Technology 

 

PCORI–Patient Centered Outcomes Research Institute 

 

PCMH–Patient Centered Medical Home 

 

PHAB–Public Health Accreditation Board 

 

QIO–Quality Improvement Organization 

 

REC–Regional Extension Center 

 

TQM– Total Quality Management  

 

VHA–Veterans Health Administration 
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Appendix E: 2010 PCAST Report on  

Health Information Technology 
This report describes several recommendations to support an operational national health IT infrastructure. Those 

recommendations for Federal agencies are listed below.65 

 

The Chief Technology Officer of the United States should: 

 In coordination with the Office of Management and Budget (OMB) and the Secretary of HHS, and 
using technical expertise within ONC, develop within 12 months a set of metrics that measure 
progress toward an operational, universal, national health IT infrastructure. Research, prototype, and 
pilot efforts should not be included in this metric of operational progress. 

 

 Annually, assess the Nation’s progress in health IT by the metrics developed, and make 
recommendations to OMB and the Secretary of HHS on how to make more rapid progress. 

 

The Office of the National Coordinator should: 

 Move more boldly to ensure that the Nation has electronic health systems that are able to exchange 
health data in a universal manner based on metadata-tagged data elements. In particular, ONC should 
signal now that systems will need to have this capability by 2013 in order to be deemed as making 
“meaningful use” of electronic health information under the HITECH Act. 

 

 Act to establish initial minimal standards for the metadata associated with tagged data elements, and 
develop a roadmap for more complete standards over time. 

 

 Facilitate the rapid mapping of existing semantic taxonomies into tagged data elements, while 
continuing to encourage the longer-term harmonization of these taxonomies by vendors and other 
stakeholders. 
 

 Support the development of reference implementations for the use of tagged data elements in 
products. Certification of individual products should focus on interoperability with the reference 
implementations. 
 

 Set standards for the necessary data element access services (specifically, indexing and access control) 
and formulate a strategic plan for bringing such services into operation in an interoperable and 
intercommunicating manner. Immediate priority should be given to those services needed to locate 
data relating to an individual patient. 
 

 Facilitate, with the Small Business Administration, the emergence of competitive companies that 

                                                           
65President's Council of Advisors on Science and Technology. Report to the President- Realizing the Full Potential of Health 

Information Technology to Improve Healthcare for Americans: The Path Forward. The White House, December 2010. 

<http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-health-it-report.pdf 

file://ds/sharedir/ostp/_--PCAST/_Obama%20Administration%20PCAST%20Activities/Health%20Systems%20Eng/__Report%20text/%3chttp:/www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-health-it-report.pdf%3e.
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would provide small or under-resourced physician practices, community-based long-term care 
facilities, and hospitals with a range of cloud-based services. 
 

 Ensure that research funded through the SHARP (Strategic Health IT Advanced Research Projects) 
program on data security include the use of metadata to enable data security. 

 

The Centers for Medicare & Medicaid Services should: 

 Redirect the focus of meaningful use measures as rapidly as possible from data collection of specified 
lists of health measures to higher levels of data exchange and the increased use of clinical decision 
supports. 
 

 Direct its efforts under the Patient Protection and Affordable Care Act toward the ability to receive and 
use data from multiple sources and formats. 
 

 In parallel with (i.e., without waiting for) the NRC study on IT modernization, begin to develop options 
for the modernization and full integration of its information systems platforms using modern 
technologies, and with the necessary transparency to build confidence with Congress and other 
stakeholders. 
 

 When informed by the preliminary and final NRC study reports, move rapidly to implement one or 
more of the options already formulated, or formulate new options as appropriate, with the goal of 
making substantial progress by 2013 and completing implementation by 2014. CMS must transition 
into a modern information technology organization, allowing integration of multiple components and 
consistent use of standards and processes across all the provider sectors and programs it manages. 
 

 Exercise its influence as the Nation’s largest healthcare payer to accelerate the implementation of 
health information exchange using tagged data elements. By 2013, meaningful use criteria should 
include data submitted through reference implementation processes, either directly to CMS or (if CMS 
modernization is not sufficiently advanced) through private entities authorized to serve this purpose. 
 

 By 2013, provide incentives for hospitals and eligible professionals to submit meaningful use clinical 
measures that are calculated from computable data. By 2015, encourage or require that quality 
measures under all of its reporting programs (the Physician Quality Reporting Initiative, hospitals, 
Medicare Advantage plans, nursing homes, etc.) be able to be collected in a tagged data element 
model. 

 

The Department of Health and Human Services should: 

 Develop a strategic plan for rapid action that integrates and aligns information systems through the 
government’s public health agencies (including FDA, CDC, NIH, and AHRQ) and benefits payment 
systems (CMS and VA). 
 

 Convene a high-level task force to align data standards, and population research data, between private 
and public sector payers. 
 

 Convene a high-level task force to develop specific recommendations on national standards that 
enable patient access, data exchange, and de-identified data aggregation for research purposes, in a 
model based on tagged data elements that embed privacy rules, policies and applicable patient 
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preferences in the metadata traveling with each data element. 
 

 As the necessary counterpart to technical security measures, propose an appropriate structure of 
administrative, civil, and criminal penalties for the misuse of a national health IT infrastructure and 
individual patient records, wherever such data may reside. 
 

 Appoint a working group of diverse expert stakeholders to develop policies and standards for the 
appropriate secondary uses of healthcare data. This could be tasked to the Interagency Coordinating 
Council for Comparative Effectiveness Research. 
 

 With FDA, bring about the creation of a trusted third-party notification service that would identify and 
implement methods for re-identification of individuals when data analysis produces important new 
findings. 

 

 

Other or multiple agencies: 

 AHRQ should be funded to develop a test network for comparative effectiveness research. The FDA, 
and also other HHS public health agencies, should enable medical researchers to gain access to 
de-identified, aggregated, near-real-time medical data by using data element access services. 
 

 HHS should coordinate ONC activities with CDC, FDA, and any other entities developing adverse event 
and syndromic surveillance networks. 
 

 The Department of Defense and the Department of Veteran Affairs should engage with ONC and help 
to drive the development of standards for universal data exchange of which they can become early 
adopters. 
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Appendix F: 2014 JASON Report on  

Health Data Infrastructure 
This report discusses benefits of and challenges to enhancing health-data infrastructure.  Findings and 

recommendations are presented below.66 

 

Findings  

 

1. The current lack of interoperability among data resources for EHRs is a major impediment to the 
unencumbered exchange of health information and the development of a robust health data 
infrastructure. Interoperability issues can be resolved only by establishing a comprehensive, transparent, 
and overarching software architecture for health information.  

 

2.    The twin goals of improved health care and lowered health care costs will be realized only if health- related 
data can be explored and exploited in the public interest, for both clinical practice and biomedical research. 
That will require implementing technical solutions that both protect patient privacy and enable data 
integration across patients.  

 

3.    The criteria for Stage 1 and Stage 2 Meaningful Use, while surpassing the 2013 goals set forth by HHS for 
EHR adoption, fall short of achieving meaningful use in any practical sense. At present, large-scale 
interoperability amounts to little more than replacing fax machines with the electronic delivery of page-
formatted medical records. Most patients still cannot gain electronic access to their health information. 
Rational access to EHRs for clinical care and biomedical research does not exist outside the boundaries of 
individual organizations.  

 

4.    Although current efforts to define standards for EHRs and to certify HIT systems are useful, they lack a 
unifying software architecture to support broad interoperability. Interoperability is best achieved through 
the development of a comprehensive, open architecture.  

 

5.    Current approaches for structuring EHRs and achieving interoperability have largely failed to open up new 
opportunities for entrepreneurship and innovation that can lead to products and services that enhance 
health care provider workflow and strengthen the connection between the patient and the health care 
system, thus impeding progress toward improved health outcomes.  

 

6.    HHS has the opportunity to drive adoption and interoperability of electronic health records by defining 
successive stages of Meaningful Use criteria that move progressively from the current closed box systems 
to an open software architecture.  

 

7.    The biomedical research community will be a major consumer of data from an interoperable health data 
infrastructure. At present, access to health data is mostly limited to proprietary datasets of selected 

                                                           
66 JASON. “A Robust Health Data Infrastructure,” prepared for the Agency for Health Care Research and Quality, AHRQ 

publication number 14-0041-EF, Rockville, MD, 2014. http://healthit.gov/sites/default/files/ptp13-700hhs_white.pdf 

http://healthit.gov/sites/default/files/ptp13-700hhs_white.pdf
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patients. Broad access to health data for research purposes is essential to realizing the long-term benefits 
of a robust health data infrastructure.  

 

8. The data contained in EHRs will increase tremendously, both in volume and in the diversity of input 
sources. It will include genomic and other “omic” data, self-reported data from embedded and wireless 
sensors, and data gleaned from open sources. Some types of personal health data, especially when 
combined, will make it possible to decipher the identity of the individual, even when the data are stripped 
of explicit identifying information, thus raising challenges for maintaining patient privacy. 

 

9.   The US population is highly diverse, reflecting much of the diversity of the global population. Therefore, 
important research findings applicable to Americans are likely to come from shared access to international 
health data. Currently there is no coherent mechanism for accessing such data for research.  

 

10. Electronic access to health data will make it easier to identify fraudulent activity, but at present there is 
little effort to do so using EHRs.  

 

Recommendations  

 

1.   CMS should embrace Stage 3 Meaningful Use as an opportunity to break free from the status quo and 
embark upon the creation of a truly interoperable health data infrastructure.  

 
2.    An immediate goal, to be sought within 12 months (including time for consultation with stakeholders), 

should be for ONC to define an overarching software architecture for the health data infrastructure.  
2.1. The architecture should provide a logical organization of functions that allow interoperability, 

protect patient privacy, and facilitate access for clinical care and biomedical research. JASON has 
provided an example of what such an architecture might look like. 

2.2. The architecture should identify the small set of necessary interfaces between functions, 
recognizing that the purpose of a software architecture is to provide structure, while avoiding 
having “everything talking to everything.” 

2.3. The architecture should be defined, but not necessarily implemented, within the 12 month period. 
During that time, ONC should create (or redirect) appropriate committees to carry out, continuing 
beyond the 12 month horizon, the detailed development of requirements for the functions and 
interfaces that comprise the architecture. 
 

3.    To achieve the goal of improving health outcomes, Stage 3 Meaningful Use requirements should be 
defined such that they enable the creation of an entrepreneurial space across the entire health data 
enterprise.  

3.1. EHR software vendors should be required to develop and publish APIs for medical records data, 
search and indexing, semantic harmonization and vocabulary translation, and user interface 
applications. In addition, they should be required to demonstrate that data from their EHRs can 
be exchanged through the use of these APIs and used in a meaningful way by third-party software 
developers. 

3.2. The APIs should be certified through vetting by multiple third-party developers in regularly 
scheduled “code-a-thons.” 

3.3. Commercial system acquisition by the VA and DOD should adhere to the requirements for creating 
public APIs, publishing and vetting them, and demonstrating meaningful data exchange by third-
party software developers. 
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4.    The ONC should solicit input from the biomedical research community to ensure that the health data 
infrastructure meets the needs of researchers. This would be best accomplished by convening a meeting 
of representative researchers within the immediate (12 month) time frame for architecture definition.  
 

5.    The adopted software architecture must have the flexibility to accommodate new data types that will be 
generated by emerging technologies, the capacity to expand greatly in size, and the ability to balance the 
privacy implications of new data types with the societal benefits of biomedical research. 

 

6.    The ONC should exert leadership in facilitating international interoperability for health data sharing for 
research purposes. The genomics community is already engaged in such efforts for the sharing of 
sequence data, and the ONC should consider adopting a similar process.  
 

7. Large-scale data mining techniques and predictive analytics should be employed to uncover signatures of 
fraud. A data enclave should be established to support the ongoing development and validation of fraud 
detection tools to maintain their effectiveness as fraud strategies evolve.  
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Appendix G: Illustrative Examples on Ways to Build 

HHS Data Leadership 
 

Infrastructure and Governance 

 Appoint chief data officers for key agencies, reporting to agency executive.  

 Treat data on health system performance as a core national business asset including better data 

governance and strategic investments in data analysis, methods, tools, partnerships and staff.  

 Have direct hiring authority to bring on key staff (data science, technology).  

 

Data Innovation and Engagement 

 Continue and accelerate HHS open data activities (dissemination, engagement with private sector, user-

friendly tools). 

 Develop user-friendly data products and tools targeted to groups driving health system improvement 

(providers, consumer groups, employers, state leaders, health plans, companies) 

 Accelerate release of data on health system performance (quality, safety, cost) at the provider, regional 

and state level, including appropriate benchmarks. 

 Expand access to Medicare claims and other high-value data sets beyond currently defined research and 

quality-reporting purposes and at an affordable cost. 

 Invest in data methods, tools and standards that permit linking and analysis of identifiable data sets 

without exposing personal health information (PHI). 

 Hire data scientists and engineers to create internal HHS resources and infrastructure. 

 Demonstrate how HHS data are fueling new innovations, entrepreneurship and low-cost technologies to 

improve HHS’ efficiency, effectiveness and performance.  

 Invite data insights and discovery from across HHS and public (challenges, crowd-sourcing discovery). 

 Develop data partnerships to support developing and sharing data sets with linked government and 

private sector data. 

 

Data-Driven Performance 

 Increase investments in analysis, management and dissemination of data relative to data collection in 

support of systems engineering. 

 Link and compile data from across HHS and from outside sources to better track health care delivery 

system performance. 

 Develop business intelligence tools which mine existing data to provide real-time tracking of health care 

delivery system performance, identify areas of improvement that should be tapped to figure out and 

disseminate what’s working and pinpoint areas of lagging performance that need to be explored and 

addressed.  These data should drive HHS business decisions, budgets and dissemination activities. 
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Appendix H: Additional Experts Providing Input 
 

Scott Anderson 

Director of Quality 

GE Healthcare 

 

Anne-Marie J. Audet 

Vice President, Delivery System Reform and 

Breakthrough Opportunities 

The Commonwealth Fund 

 

Richard Baron 

President and CEO 

American Board of Internal Medicine 

 

John Beasley 

Faculty 

University of Wisconsin School of Medicine and 

Public Health 

 

Maureen Bisognano 

CEO 

Institute for Healthcare Improvement 

 

George Wong Bo-Linn 

Chief Program Officer, Patient Care Program 

Gordon and Betty Moore Foundation 

 

Jason Boehm 

Director, Program Coordination Office 

Chief of Staff 

U.S. Department of Commerce 

 

Albert Bonnema 

Chief Medical Information Officer 

Air Force Medical Services 

 

 

Franklin E. Bragg 

Physician 

Bangor Beacon Community Medical Center and 

Eastern Main Medical Center  

 

Jennifer L. Brull 

Physician and Owner 

Prairie Star Family Practice 

 

Sean Cavanaugh 

Deputy Director of Programs and Policy, Center for 

Medicare and Medicaid Innovation 

Centers for Medicare and Medicaid Services (CMS) 

 

Patrick H. Conway 

Chief Medical Officer, Centers for Medicare and 

Medicaid  Services (CMS) 

Director, Center for Clinical Standards and Quality 

 

Theresa A. Cullen 

Director, Health Informatics 

U.S. Department of Veterans Affairs  

 

Samuel Cykert 

Clinical Director, North Carolina Regional Extension 

center and Interim Director 

University of North Carolina School of Medicine 

Health Informatics Program 

 

Ivor Douglas  

Chief, Pulmonary Sciences & Critical Care 

Medicine Director, Medical Intensive Care 

Denver Health Medical Center 
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James Doyle  

Vice President of 300mm Operations, Systems and 

Technology Group, Packaging, Assembly and Test 

IBM 

 

William Ike Eisenhaur 

National Director of Veterans Engineering Resource 

Centers 

Veteran’s Health Administration 

 

Yul D. Ejnes 

Private Practice Internist, Coastal Medical Inc.  

Chair-Emeritus, Board of Regents, American College 

of Physicians 

 

Susan Dentzer 

Senior Policy Adviser 

Robert Wood Johnson Foundation 

 

Robert Fangmeyer 

Acting Director 

Baldrige Performance Excellence Program 

National Institute of Standards and Technology  

 

Bruce Goldberg 

Director 

Oregon Health Authority 

 

Donald Goldmann 

Chief Medical and Scientific Officer 

Institute for Healthcare Improvement 

 

Patrick Gordon 

Associate Vice President, Community Integration 

Rocky Mountain Health Plans 

 

Oren Grad 

Consultant 

IDA Science and Technology Policy Institute 

 

Judith A. Hautala 

Research Staff Member 

IDA Science and Technology Policy Institute 

 

Robin Hemphill 

Doctor of Emergency Medicine 

Vanderbilt University Medical Center 

 

Carlos Roberto Jaen 

Professor and Chairman, Department of Family and 

Community Medicine 

University of Texas Health Science Center at San 

Antonio 

 

Brent James 

Executive Director, Institute for Health Care 

Delivery and Research 

Vice President of Medical Research and Continuing 

Medical Education, Intermountain Healthcare 

 

Robert L. Jesse 

Principal Deputy Under Secretary for Health 

Department of Veterans Affairs 

 

Craig A. Jones 

Director, Vermont Blueprint for Health 

State of Vermont 

 

Michael Kanter 

Medical Director of Quality and Clinical Analysis 

Southern California Kaiser Permanente Medical 

Group 

 

Anita Karcz 

Chief Medical officer 

Institute for Health Metrics 

 

Neva Kaye 

Managing Director for Health System Performance 

National Academy for Sate Health Policy (NASHP) 

 

Sallie Ann Keller 

Director and Professor of Statistics, Virginia 

Bioinformatics Institute 

Virginia Tech University  
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Janhavia Kirtain 

Director of Clinical Transformation 

Beacon Community Cooperative Agreement 

Program 

 

Paul Kleeberg 

Chief Medical Informatics Officer, Stratis Health 

Clinical Director for REACH, the Regional Extension 

Assistance Center for HIT 

 

Shari M. Ling 

Deputy Chief Medical Officer, Center for Clinical 

Standards and Quality 

Centers for Medicare and Medicaid Services (CMS) 

 

Mark McClellan 

Director and Senior Fellow, Health Care Innovation 

and Value Initiative 

Engelberg Center for Health Care Reform, Brookings 

Institution 

 

Terry McGeeney 

Director 

BDC Advisors 

 

Elizabeth McGlynn 

Director 

Kaiser Permanente Center for Effectiveness & 

Safety Research (CESR) 

 

Bobby Milstein 

Director 

ReThink Health 

 

Mark Monroe 

Senior Director of Risk Management 

Kaiser Permanente 

 

Farzad Mostashari 

Visiting Fellow 

Engelberg Center for Health Care Reform, Brookings 

Institution 

 

 

Richard Newall 

Gendell Professor of Energy and Environment 

Economics and Director 

Duke University Energy Initiative 

  

Sean Nolan 

Chief Architect and General Manager 

Health Solutions Group, Microsoft Corporation 

 

Samuel R. Nussbaum  

Executive Vice President for Clinical Health Policy 

and Chief Medical Officer 

WellPoint, Inc. 

 

Margaret E. O’Kane 

President 

National Committee for Quality Assurance 

 

James C. Puffer 

President and Chief Executive Officer 

American Board of Family Medicine 

 

Proctor Reid 

Director of Programs 

National Academic of Engineering 

 

Lewis G. Sandy 

Executive Vice President for Clinical Advancement 

UnitedHealth Group 

 

Judy Schilz 

Director of Care Delivery Transformation 

WellPoint, Inc. 

 

Bryan T. Scott 

Director of Quality, St. Louis Site 

Boeing Defense Space and Security 

 

Martin Sepulveda 

Vice President of Integrated Health Services 

IBM Corporation  
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Phillip Singerman 

Acting Director 

Hollings Manufacturing Extension Partnership 

National Institute of Standards and Technology 

 

Christine A. Sinsky 

Internal Medicine Physician 

Medical Associates Clinic and Health Plans 

 

Ida Sim 

Professor 

University of California at San Francisco School of 

Medicine 

 

William W. Stead 

McKesson Foundation Professor of Biomedical 

Informatics 

Vanderbilt University 

 

Jonathan R. Sugarman 

President and CEO 

Qualis Health 

 

 

 

 

 

 

 

Margaret Van Amringe 

Executive Vice President of Public Policy and 

Government Relations  

The Joint Commission 

 

Henry Wei 

Presidential Innovation Fellow 

Senior Medical Director, Clinical Innovation 

Aetna  

 

Jonathan Woodson 

Assistant Secretary of Defense (Health Affairs) and 

Director 

Tricare Management Activity 

 

Scott Young 

Associate Executive Director for Clinical Care and 

Innovation, The Permanente Federation, LLC  

Senior Medical Director and Executive Director, 

Care Management Institute 

 

Teresa Zayas Caban 

Chief of Health IT Research 

Agency for Healthcare Research 
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