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Learning Health Systems 
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Health systems--at any level of scale--become 
learning systems when they can, continuously 
and routinely, study and improve themselves 

Perspective:  Jan 3, 2013 
“Code Red and Blue — Safely Limiting 
Health Care’s GDP Footprint” 
 Arnold Milstein, M.D., M.P.H. 
 …U.S. health care needs to adopt new work 
methods, outlined in the Institute of Medicine’s 
vision for a learning health system… 



that allow for repurposing of clinical information to support quality improvement, research, population health, 
and health system analytics.8 Innovative approaches for improving healthcare have shown that engaging 
patients and physicians in communities that are committed to a common purpose, such as improving the 
health of patients with a particular disease, can achieve better outcomes.9 
 
As defined by a 2013 Institute of Medicine report, a LHS can be any type of healthcare delivery system that 
combines research, data science, and quality improvement, yielding knowledge as a by-product of the patient-
clinician interaction.4 In addition to their interactions with clinicians, there is much to be learned about how 
patients manage their health outside of medical settings, interact with community-based programs, and the 
effects of public health interventions on population health. An essential and distinguishing attribute of a LHS is 
co-production of healthcare: patients, clinicians, family members, and health system leaders working together 
as partners, sharing expertise and know-how.4,10 There have been calls to create a national LHS,11 to align 
academic medical centers around the vision of the LHS,12 and to develop specialty-specific networks that 
promote learning across institutions.13,14 For any of these to succeed, a cadre of researchers will be needed to 
build the evidence base and study innovations in implementation of these practices in healthcare 
organizations. 
 
§A1b. LHS Research 
Conventional research is a linear process with start-up and shutdown phases. It begins with the development 
of a research question, drafting of a proposal, and securing of funding, followed by the conduct of the study, 
analysis of data, and dissemination of results. Investigators develop research questions generally without input 
from the stakeholders (e.g., patients, providers, and health system leaders) potentially affected by the results. 
Alternatively, LHS research is a cyclical process (Figure 1) of sequential building of knowledge aimed at 
closing the gap between desired outcomes 
and current outcomes via continuous 
learning, evidence generation and evidence 
application. It calls for professionals who 
not only conduct scientific investigations but 
also ensure that findings are applied to 
patients when and where they need it, and 
in a form they want and need. Key skills for 
these unique individuals include patient-
centered outcomes research using quasi-
experimental, observational, and 
interventional designs15 (knowledge 
generation), quality improvement 
(knowledge application), informatics, and 
leadership (both research and institutional).  
 
LHS research is concerned with the 
application of results to supporting 
clinicians in a specific system to make the 
best decisions, but also to help make 
strategic, operational, or financial decisions 
for the system as a whole. Balancing the 
desire of health systems for rapidly 
generated, practical evidence with the 
rigors of peer-review and scientific 
standards is one of the key challenges for 
LHS researchers. Moreover, the timeline for 
LHS research often does not fit the timeline 
of conventional research awards. LHS research may capitalize on an imminent change in the system needing 
evaluation and study using a rapid cycle approach. It is often an iterative process with continuous cycles of 
analysis and feedback, rather than a one-and-done study. Because this cycle of LHS research often does not 
fit well with conventional grant funding opportunities, LHS researchers may rely on health systems to invest in 
their research. 

Figure 1. The Learning Cycle in Clinical Settings begins  
with generation of research questions culled from interactions  
between patients, clinicians, system leaders, and researchers.  
New knowledge is generated through LHS research, integrated 
into the biomedical knowledge network, then scaled to  
patients, taking into consideration the unique needs of each  
person and their local system and community contexts. 

Scale Up Interventions 

Evaluate Interventions 
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5 Sources: National Academy of Medicine, 2013: Forrest et al, Health Affairs, 2014

Cross-cutting: systems, leadership/management, ethics, equity
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Definition of a Learning Health
System Scientist

“An individual who is embedded within a
health system and collaborates with its
stakeholders to produce novel insights and 
evidence that can be rapidly implemented
to improve the outcomes of individuals and 
populations and health system performance.”

Embeddedness 
Health not healthcare systems 

Stakeholder collaboration 
Evidence generation with potential for 

implementation 
Focus on outcomes--people and systems 

Source: Forrest et al., 
Development of the 
Learning Health 
System Researcher 
Core Competencies, 
Health Services 
Research, 2017



What are the Unique Attributes of LHS Scientists?

• Ability to conduct applied science / pragmatic research
• Ability to conduct rapid-cycle investigation / learn rapidly

• Embedded within the health system (but with scientific 
independence)

• Ability to conduct team science and coordinate different 
expertise and resources/engage and collaborate

• Ability to disseminate and implement results

• Expertise in infrastructure – understanding the platform 
that underlies LHS science

• Expertise in gathering data from EHRs/informatics
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Individual Development Plan (IDP)
• Competency evaluation (ongoing)
• Area of specialization: subject matter expertise
• Mentorship team and approach
• Passions and strengths; developmental areas
• Values
• Career vision
• Progress
• Use with all mentors; quarterly eval with PEDSnet 

mentor
• Complete in February; submit end of March 

and quarterly thereafter
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