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In the United States, health care purchasers, consumers, and policymakers are 
demanding improvements in the quality and efficiency of medical care. A promising 
approach to meet this demand is the development of what is known as a learning 
health system (LHS). A learning health system has the capability to continuously 
study and improve itself. Among many types of benefits it can bring about, the 
learning health system makes it possible for providers to make faster and better 
decisions about which treatment options would produce the best outcomes for 
patients. Today, the Michigan-based stakeholder initiative, Learning Health for 
Michigan (LH4M), is proposing the use of a learning health system approach to 
address persistent health care problems in Michigan. Unwarranted and costly 
hospital readmissions—which are discussed in this paper—are one example of a 
problem that could benefit from a learning health system approach.  
 
What is the Learning Health System?  
 
In 2015, the Institute of Medicine (now, the National Academy of Medicine or NAM), 
defined the learning health system as one in which science, informatics, business, 
and culture strengthen the link between generating new clinical evidence and using it 
to continuously improve health care delivery.i Learning health systems use many 
types of data to generate new insights into how to improve the quality of care, and 
then directly apply new approaches, derived from these insights, that can lead to 
better health outcomes. Targeting specific health problems, they do this repeatedly 
so that improvement occurs over successive cycles of study and change. By 
providing actionable information to a broad range of stakeholders such as physicians, 
nurses, social workers, patients, payers, and others, learning health systems can be 
particularly effective in tackling hard to solve health care problems.ii  
 
Over the past decade, many national, state, and local initiatives have been 
undertaken to develop learning health systems.iii The NAM has recognized 25 health 
care systems as leaders of learning health system initiatives in the United States. 
Common features of these systems include leadership that is committed to 
continuous learning; timely access to new clinical knowledge; digital platforms 
capable of immediately capturing new knowledge to put into practice; 
multidisciplinary teams; engaged patients; and value-based incentives to encourage 
continuous improvement.iv,v  
 
 
Across the nation, a number of learning health systems have been launched. Most of 
these have been initiated within either integrated delivery systems or networks of 
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organizations that have agreed to work together in a learning community to address 
specific health problems through learning health system approaches. To date, many 
of these systems have demonstrated reductions in inpatient admissions, declines in 
urgent care use, and significant decreases in the time it takes to incorporate 
evidence-based research into clinical practice.vi,vii,viii, ix  

 

Source: Department of Learning Health Sciences, University of Michigan Medical 
School 
 
Learning Health for Michigan  
 
In 2013, the Center for Healthcare Research and Transformation (CHRT) convened a 
group of patients, clinicians, researchers, public health professionals, and payers to 
discuss ways to apply the idea of the learning health system at a state level: to turn 
Michigan into what might be called a “learning health state.” The initiative was named 
“Learning Health for Michigan,” or LH4M. Later convenings of the LH4M stakeholder 
group were organized by the Michigan Health Information Network (MiHIN) Shared 
Services and the Department of Learning Health Sciences at the University of 
Michigan Medical School.  
 
Michigan has many resources that are key ingredients for a state-wide learning 
health system. One of the most innovative is the Knowledge Grid (KGRID),x a digital 
resource that stores the results of analyses, pertinent to particular health care 
problems, and makes advice from these results available to inform healthy choices 
and decisions. The KGRID helps ensure that, for example, the results of predictive 
analyticsxi can be put to immediate use. Designed to be interoperable across multiple 
information systems, the KGRID can compute data from various systems and 
predictive models to compare and evaluate which models are most useful in practice. 
 

https://www.chrt.org/2014/07/creating-a-learning-health-state-in-michigan-working-together-to-change-health-care-in-our-state/
http://mihin.org/
http://mihin.org/
http://kgrid.org/
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The KGRID is an asset for further development of learning health systems in 
Michigan, and offers an opportunity to reduce costs and improve quality by 
addressing complex health problems of interest such as the troubling problem of 
unnecessary and expensive hospital readmissions.  
 
Readmissions: A sample health problem of interest for a 
learning health system in Michigan 
 
Addressing preventable hospital readmissions through a learning health system 
approach is a compelling problem because readmissions are costly and widespread. 
Nationally in 2011, inappropriate 30-day hospital readmissions cost more than $41.3 
billion. In 2015 in Michigan, hospitals faced $25 million in penalties for excess 
Medicare readmissions.xii  
 
Since 2012, Medicare’s hospital readmission reduction program (HRRP) and private 
payer initiatives have encouraged the development of many new strategies to 
improve the quality of care for recently discharged patients with the goal of 
preventing their fast return for an inpatient stay.  
 
Today, health systems throughout the country are tackling readmissions problems. 
For the most part, they are doing this individually; and there does not appear to have 
been significant, systematic improvement in these rates. For example, Michigan’s 
average statewide hospital readmission rate for all payers has not significantly 
decreased since 2013. One reason may be that there is no mechanism to share 
lessons learned from these individual initiatives and apply them systematically across 
the state. This is exactly what LH4M can make possible. 
 
Figure: 1 

 
Source: Michigan Inpatient Database, July, 2018.  
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Another reason for the unchanged readmission rates may be that health systems 
have relied upon data, primarily claims-based, that took six months or longer to be 
shared and analyzed. Now Michigan’s statewide health information technology 
infrastructure, including MiHIN and the KGRID, has the capability to share data 
almost in real time, analyze it, and generate recommendations. These advances in 
health information technology make it possible for the state’s health systems to 
combine their data, enabling more rapid and accurate predictive analytics on a 
statewide scale.  
 
Preliminary work combining the KGRID and the resources of MiHIN paints a picture 
of what might be possible. If we develop a model that can predict readmissions, and 
work to do that is already underway, that model can be stored in the KGRID. Using 
admission, discharge, and transfer (ADT) data from MiHIN, each patient’s likelihood 
of readmission can be “scored” at the time of discharge. In the cases of patients with 
high likelihood of readmission, real time notifications can be sent to providers who 
are then advised to take anticipatory or corrective action, using specified treatment 
protocols. Instead of a focus on 30-day readmission rates, monitoring readmission 
rates within less than 48 hours or within seven to 14 days may result in more 
actionable data. Currently, these ADT messages are generated for 96% of 
Michigan’s 134 acute care hospitals, so this service can be readily deployed 
statewide.  
 
Here is how a learning health system for readmissions can learn. The system can 
track which treatment protocols were applied to each patient and also whether the 
patient was readmitted and when. This allows study of which treatments proved most 
effective in preventing readmissions, which can lead to adoption, modification, or 
discontinuation of protocols based on actual experience. Interventions that prove 
effective are retained; less effective interventions are modified or discontinuedIn this 
way, a learning health system approach would pair new evidence with real-time 
statewide data from dozens of hospitals and health systems, allowing payers and 
providers to make up to date comparisons on the effectiveness of a broad range of 
treatments.  
 

The Challenges  
 
In the United States, over 800,000 medical studies are published each year, but it 
takes close to two decades for new clinical findings to be put into practice.xiii To share 
evidence and make rapid predictions on a statewide basis, large quantities of data 
from all around the state have to be utilized and incorporated into a learning health 
system platform. This requires collaboration on a scale rarely seen across health 
systems. It would entail careful discussions about ways to safeguard patient 
information, and ways to exchange data across proprietary platforms and services. In 
addition, the results of these statewide data analyses need to be shared with, and 
discussed by, subject matter experts around the state.  
 
Hospitals and health systems already use data-driven tools to predict which patients 
are at highest risk for hospital readmission.xiv What providers are missing is the 
actual mechanism to put this knowledge to work: to intervene to help those at 
greatest risk, based on the most recent evidence available. KGRID would be able to 
incorporate the latest evidence-informed practices and automatically generate a 
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score per patient to show the likelihood of readmission, and which treatment options 
are best for that person to prevent re-hospitalization. KGRID would be able to 
compare interventions that worked for similar patients across hospitals and health 
systems in the state. Knowing not just who to target, but how to treat them, would be 
a big step forward in the path to preventing hospital readmissions.  
 
The barriers are not insurmountable, but they are sizable and significant enough to 
require Michigan health, human services, and health information technology 
policymakers--such as the Michigan Department of Health and Human Services and 
the Michigan Health Information Technology Commission--to convene stakeholders 
(the start of a learning health system learning community) to develop a strategy to 
move forward.  
   

Recommendations 
 
Currently health systems are working to improve health care quality within their own 
institutions by building siloed data infrastructure--an endeavor that is both costly and 
time-consuming. While some have seen measurable impact in their systems, the 
state itself has not seen overarching improvements. While Michigan has seen 
statewide improvement as a result of the state’s Collaborative Quality Initiatives,xv 
these systems are limited to specific clinical domains, such as individual surgical 
specialties, and the data and infrastructure generally are not shared among them.  
 
LH4M stakeholders propose that Michigan health organizations across the state work 
together to convene a learning community to address priority health problems of 
interest with a learning health systems approach, giving serious consideration to 
readmissions as an initial problem to address. Utilizing common infrastructure, such 
as the Knowledge Grid, could enable the state to accelerate improvements on a host 
of complex health challenges. In addition, the individual efforts of each health system 
will improve more quickly if there is a common infrastructure that supports analytic 
and implementation work.  
 
Michigan’s statewide health information technology infrastructure is unique in the 
country not only for its scalability and interoperability, but for its growing capabilities 
to generate actionable knowledge that can be used to inform decisions and target 
interventions that ultimately improve human health. In the example case of 
readmissions, there is an opportunity to reduce unnecessary re-hospitalizations, 
improve patient care, and lower health care expenditures by capitalizing on this 
infrastructure.  
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