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DOMAINS (# mentions) SB KC AH TO SR AS ES CV MS
Research (7) x x x x x x x
Data science or informatics (4) x x x x
Quality improvement (7) x x x x x x x
Stakeholder engagement (7) x x x x x x x
Adaptable (2) x x
Integration of discovery and application 
(8)

x x x x x x x x

Cyclical learning processes (6) x x x x x x
Continuous monitoring (1) x
Hierarchical (1) x
Use exhaust/data of routine clinical 
operations (5)

x x x x x

Learning culture (4) x x x x
Incentives for learning and improvement 
(3)

x x x

Transparency (1) x
Focus on outcomes (3) x x x
Coproduction of outcomes (1) x
Implementation science (2) x x

What is a learning health system? – Results from Scholar submissions
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How	would	you	define	a	learning	health	
system	to	your	CEO?



System	- from	systems	science
Systems - sets	of	elements	standing	in	interrelation

Closed	systems	- isolated	from	their	environment;	thermodynamic	
laws	only	apply	to	closed	systems.

Open	systems	- interact	with	environment;	maintain	themselves	in	a	
continuous	inflow	and	outflow,	a	building	up	and	breaking	down	of	
components,	never	in	a	state	of	thermodynamic	equilibrium,	but	
maintained	in	a	so-called	steady	state.

Source: Ludwig von Bertalannfy. (1968). General Systems Theory: Foundations, Development, 
Applications. New York: George Braziller.



System	Properties
• Composed	of	agents	that	interact	(think	network)
• Hierarchical
• Complex

• Emergence
• Non-linear

• Adaptive
• Fit	for	purpose

• “All	systems	produce	the	outcomes	that	they	are	designed	for”
• Feedback	loops

• self	balancing:	homeostasis
• self	reinforcing:	bandwagon	effect,	development

• Learn
• Open	systems	can	learn	from	their	interactions/experiences
• Learning	generates	“intelligence”	– ability	to	accomplish	goals
• “Wicked”	learning	environments	require	new	approaches	to	learning
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Improving	Outcomes	with	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 



Learning Health Systems
Health systems, at any scale, that can continuously and routinely 

study and improve themselves.



1. Focus on the outcomes of people &  systems

2. Research ó Improvement seamlessly linked

3. Leverage existing data, such as EHRs

4. Deeply engage stakeholders

5. Embed researchers in the system

Source: National Academy of Medicine, 2013: Forrest et al, Health Affairs, 2014

Learning Health Systems



Take Action: Change 

Current Practice: 

In whole or part… 

Interpret Results: 

Are the results credible? 

What advice should be given? 
Analyze Data: 

What practices 

associate with 

lower fall 

rates? 

Tailored Messages: 

Based on your 

current 

practice, you might  

want to consider… 

Assemble Data: 

How do we prevent 

falls? 

What is the fall rate? 

Capture Actions: Discover what 

changes occurred and why.  

Preventing Falls in 

Nursing Homes 

Example of A Virtuous Learning Cycle 

Assemble Data: 

How do we prevent 

falls? 

What is the fall rate? 

Source: Charles Friedman
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